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1 Certificate of Conformity

Product:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

Apartment entry intercom device
Latch

INT1ILFCNA1

Engineering Sample

Latchable, Inc.

Jul. 23, 2020 ~ Jul. 30, 2020

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.

Prepared by :

Approved by : W , Date:

Dylan Chiou / Senior Project Engineer

\/g,ya }’/u anﬂ

Vera Huang / Specialist

Aug. 12, 2020

Aug. 12, 2020
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2  Summary of Test Results

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 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 -20.97 dB

' at 5197.50 MHz.
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)

2.1047 Modulation Characteristics Pass Meet the requirement.

22'%053'5 Frequency Stability Pass Meet the requirement of limit.

2.1049 Occupied Bandwidth Pass Meet the requirement of limit.

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(g) Radiated Spurious Emissions Pass Minimum passing margin is -31.92 dB

at 3537.50 MHz.

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

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on

the EUT as specified in CISPR 16-4-2:

Measurement Frequency

Expanded Uncertainty

(k=2) ()

9 kHz ~ 30 MHz 3.04dB

Radiated Emissions up to 1 GHz 30 MHz ~ 200 MHz 2.93dB

200 MHz ~ 1000 MHz 2.95dB

] o 1 GHz ~ 18 GHz 2.26 dB
Radiated Emissions above 1 GHz

18 GHz ~ 40 GHz 1.94 dB
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2.2 Test Site and Instruments

MF

Description & : Date of Due Date of
Model No. Serial No.

Manufacturer Calibration Calibration
;Z?lteﬁtece"’er N9O038A MY51210203 Mar. 18, 2020 Mar. 17, 2021
igﬁggt“m Analyzer N9010A MY52220314 Dec. 12, 2019 Dec. 11, 2020
Spectrum Analyzer
DOMHDE & SCHWARZ FSU43 101261 Apr. 16, 2020 Apr. 15, 2021
HORN Antenna
CCHWARZBECK BBHA 9120D 9120D-969 Nov. 24, 2019 Nov. 23, 2020
BILOG Antenna
SCHWARZBECK VULB 9168 9168-472 Nov. 08, 2019 Nov. 07, 2020
Fixed Attenuator
WORKEN MDCS18N-10 | MDCS18N-10-01| Apr. 14, 2020 Apr. 13, 2021
MXG Vector signal
generator N5182B MY53050430 Oct. 25, 2019 Oct. 24, 2020
Agilent
Loop Antenna EM-6879 269 Sep. 16, 2019 Sep. 15, 2020
Er,\jgrl“p"f'er EMC001340 980201 Oct. 14, 2019 Oct. 13, 2020
Er,\jgrl“p"f'er EMC 012645 980115 Oct. 08, 2019 Oct. 07, 2020
Er,\jgrl“p"f'er EMC 330H 980112 Oct. 08, 2019 Oct. 07, 2020
Power Meter ML2495A 1012010 Sep. 04, 2019 Sep. 03, 2020
Anritsu
i‘;‘r’;’t‘;sensor MA2411B 1315050 Sep. 04,2019 | Sep. 03, 2020
RF Coaxial Cable EMC104-SM-SM-800
HUBER £SUHNNER 023000 140811+170717 | Oct. 08, 2019 Oct. 07, 2020
RF Coaxial Cable EMC104-SM-SM-

HUBER +SUNHNNER SUCOFLEX 104 1000(140807) Oct. 08, 2019 Oct. 07, 2020
RF Coaxial Cable 8D-FB Cable-Ch10-01 | Oct. 08,2019 | Oct. 07, 2020
Worken

Boresight Antenna Fixture FBA-01 FBA-SIPO1 NA NA
Software E3

BV ADT 6.120103 NA NA NA
Fenna Tower MFA-440H NA NA NA

Ll“Fm Table MFT-201SS NA NA NA
Antenna Tower &Turn

Table Controller MF-7802 NA NA NA

Note: 1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 10.
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3 General Information

3.1 General Description of EUT

Product Apartment entry intercom device
Brand Latch
Test Model INTILFCNA1

Status of EUT

Engineering Sample

Power Supply Rating

12Vdc-24Vdc from Adapter or 54 Vdc from POE Adapter

Modulation Type

LTE

QPSK, 16QAM

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 MHZz)

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 MHZz)

701.5~713.5 MHz

LTE Band 12 (Channel Bandwidth: 10 MHz)

704.0 ~711.0 MHz

LTE Band 4 (Channel Bandwidth: 1.4 MHz) 1M09G7D
LTE Band 4 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE Band 4 (Channel Bandwidth: 5 MHz) 4M49D7W
LTE Band 4 (Channel Bandwidth: 10 MHZz) 8M96G7D
L. : LTE Band 4 (Channel Bandwidth: 15 MHZz) 13M5G7D
Emission Designator -
LTE Band 4 (Channel Bandwidth: 20 MHz) 18M0OG7D
LTE Band 12 (Channel Bandwidth: 1.4 MHz) | 1M0O9D7W
LTE Band 12 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE Band 12 (Channel Bandwidth: 5 MHZz) 4M49D7W
LTE Band 12 (Channel Bandwidth: 10 MHz) 8M98G7D
LTE Band 12 (Channel Bandwidth: 1.4 MHz) | 132.43 mW
LTE Band 12 (Channel Bandwidth: 3 MHZz) 140.28 mW
Max. ERP Power -
LTE Band 12 (Channel Bandwidth: 5 MHz) 148.94 mW
LTE Band 12 (Channel Bandwidth: 10 MHz) 157.04 mW
LTE Band 4 (Channel Bandwidth: 1.4 MHz) 363.16 mW
LTE Band 4 (Channel Bandwidth: 3 MHz) 387.35 mW
LTE Band 4 (Channel Bandwidth: 5 MHz) 410.30 mW
Max. EIRP Power -
LTE Band 4 (Channel Bandwidth: 10 MHz) 436.62 mW
LTE Band 4 (Channel Bandwidth: 15 MHZz) 463.55 mW
LTE Band 4 (Channel Bandwidth: 20 MHz) 491.02 mW
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Antenna Type PIFA Antenna
: LTE Band 4 3.381 dBi
Antenna Gain )
LTE Band 12 0.576 dBi
Accessory Device N/A
Data Cable Supplied N/A

Note:

1. 16QAM only support 25RB.

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

3. 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.

3.2 Configuration of System under Test

Q_

55

PpoE®) W | ey 2] HOD(©)

(Powered from POE)

Test table

33

Radio
Communication
Analyzer (A)

*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.
The following support units or accessories were used to form a representative test configuration during the
tests.

No. Product Brand Model No. Serial No. FCC ID
a | Radio Communication Anritsu MT8820C 6201300640 N/A
Analyzer
B POE N/A N/A N/A N/A
C HDD TOSHIBA DTB305 45TGCNOIT3ZB N/A

Note: Iltem A acted as communication partner to transfer data.

.. Shielding
ID | Cable Descriptions Qty. Length (m) (Yes/No) Cores (Qty.) Remarks
LAN Cable 1 1.5 N 0 --
USB Cable 1 0.5 N 0 --

Report No.: RF200710D07-1 Page No. 10/ 110 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
LTE Band 4 X-plane X-plane
LTE Band 12 Y-plane Y-plane
LTE Band 4
EL_JT Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
19957 to 20393 | 19957, 20175, 20393 1.4 MHz | QPSK, 16QAM 1 RB/ 0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3 MHz QPSK, 16QAM 1 RB /0 RB Offset
) EIRP 19975 to 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
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
- Cr':g‘;‘g;':::‘s’{l‘cs 20050 to 20300 20175 20 MHz | QPSK, 16QAM | 25RB /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 1.4 MHz | 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 50 RB / 0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15 MHz QPSK 75 RB / 0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz QPSK 100 RB / 0 RB Offset
19957 to 20393 | 19957, 20175, 20393 1.4 MHz | 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 | 19975 t0 20375 | 19975, 20175, 20375 5 MHz QPSK, 16QAM 1 RB/ 0 RB Offset
Ratio 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
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EUT

. Available Channel .
Configure Test Item 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
; Eﬁﬁgiﬂ 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:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
2. For radiated emission above 1 GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest, 5
MHz & highest channel bandwidth for final test.
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LTE Band 12
EUT :
Configure Test Item Available Tested Channel Chanr.1el Modulation Mode
Mode Channel Bandwidth
23017 to 23173 | 23017, 23095, 23173 | 1.4MHz | QPSK, 16QAM | 1 RB/0 RB Offset
] ERp 23025 to 23165 | 23025, 23095, 23165 3MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
23035 to 23155 | 23035, 23095, 23155 5MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10 MHz QPSK 1 RB/ 0 RB Offset
- Cr':g?:é‘t':::ggcs 23060 to 23130 23095 10MHz | QPSK, 16QAM | 25RB /0 RB Offset
23017 to 23173 23017, 23173 1.4 MHz QPSK 1 RB /0 RB Offset
Frequency 23025 to 23165 23025, 23165 3 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 | 1.4MHz | QPSK, 16QAM | 6 RB/0 RB Offset
Occupied 23025 to 23165 | 23025, 23095, 23165 3MHz | QPSK, 16QAM | 15 RB/0 RB Offset
Bandwidth 23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK, 16QAM | 25RB /0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10 MHz QPSK 50 RB / 0 RB Offset

23017 t0 23173 | 23017, 23095, 23173 | 1.4MHz | QPSK,16QAM | 1 RB/0 RB Offset
Peak to Average | 23025 to 23165 | 23025, 23095, 23165 3MHz | QPSK, 16QAM | 1 RB/0 RB Offset

Ratio 23035 to 23155 | 23035, 23095, 23155 5MHz | QPSK, 16QAM | 1RB/0 RB Offset
23060 to 23130 | 23060, 23095, 23130 | 10 MHz QPSK 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 to 23173 | 23017, 23095, 23173 | 1.4 MHz QPSK 1 RB/ 0 RB Offset
Conducted | 230251023165 | 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
- Eﬁ?giﬂ 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:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.

2. For radiated emission above 1 GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest, 5
MHz & highest channel bandwidth for final test.
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Test Condition:
Test Item Environmental Conditions Input Power Tested By
ERP / EIRP 26 deg. C, 58 % RH 120 Vac, 60 Hz Cyril Chen
Modulation Characteristics 26 deg. C, 58 % RH 120 Vac, 60 Hz Getac Yang
Frequency Stability 26 deg. C, 58 % RH 120 Vac, 60 Hz Getac Yang
Occupied Bandwidth 26 deg. C, 58 % RH 120 Vac, 60 Hz Getac Yang
Band Edge 26 deg. C, 58 % RH 120 Vac, 60 Hz Getac Yang
Peak to Average Ratio 26 deg. C, 58 % RH 120 Vac, 60 Hz Getac Yang
Conducted Emission 26 deg. C, 58 % RH 120 Vac, 60 Hz Getac Yang
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Cyril Chen

3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards and references

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

Test Standard:

FCC 47 CFR Part 2
FCC 47 CFR Part 27
ANSI 63.26-2015

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

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

Note: All test items have been performed as a reference to the above KDB test guidance.
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4 Test Types and Results
4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement

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 devices) operating in the 746-757 MHz, 776-788 MHz and 805-806 MHz band
are limited to 3 watts ERP

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 10
MHz for LTE mode.

b. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m (below or equal 1 GHz) and/or 1.5 m (above 1 GHz) height of Turn Table, rotated the table around
360 degrees to search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1 m to 4 m to find the maximum polar radiated power. The
“‘Read Value” is the spectrum reading the maximum power value.

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

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

Conducted Power Measurement:

a. The EUT was set up for the maximum power with LTE link data modulation and link up with simulator.

b. Set the EUT to transmit under low, middle and high channel and record the power level shown on
simulator.
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4.1.3 Test Setup

EIRP / ERP Measurement:

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m
Variable
EUT& I 3m . /
Support Unjts
—¢—E:I
IJ\\:LI Turn Table
8°°”‘T emxem
L
Ground Plane
Test Receiver
[ | —
o 0O 0O
/Wan] 0 0 0 &y
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units I —]
]
Turn Table
Absorber
e
150 MV —=
MMNVIAAA
= l
Ground Plane
Test Receiver
\ —

o

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

Conducted Power Measurement:

Communication
Simulator

EUT
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4.1.4 Test Results
Conducted Output Power (dBm)
LTE Band 4
wes | RBSize Oﬁset Low Mid High | 3cpp wes | RBSize oﬁSet Low Mid High | 3GPP
BW | jndex Channel 20050 | 20175 | 20300 ’EZPB? B Index Channel 20025 | 20175 | 20325 “(’('1'7;;
Frequency (MHz) 1720.0 1732.5 1745.0 Frequency (MHz) 1717.5 1732.5 1747.5
1 0 23.44 23.22 23.53 0 1 0 23.36 23.14 23.45 0
1 50 23.29 23.13 23.37 0 1 37 23.32 23.02 23.31 0
1 99 23.16 22.91 23.28 0 1 74 23.17 22.88 23.11 0
QPSK 50 0 22.31 22.12 22.38 1 QPSK 36 0 22.26 22.03 22.36 1
50 25 22.11 21.93 22.16 1 36 19 22.10 21.81 22.15 1
50 50 22.02 21.82 22.07 1 36 39 21.98 21.74 22.03 1
20M 100 0 22.35 22.12 22.38 1 15M 75 0 22.18 22.09 22.38 1
1 0 X X X 1 1 0 X X X 1
1 50 X X X 1 1 37 X X X 1
1 99 X X X 1 1 74 X X X 1
16QAM 50 0 X X X 2 16QAM 36 0 X X X 2
50 25 X X X 2 36 19 X X X 2
50 50 X X X 2 36 39 X X X 2
100 0 X X X 2 75 0 X X X 2
RB Size IR Low Mid High 3GPP RB Size R Low Mid High 3GPP
w0 MCS Offset e o MCS Offset R
Index Channel 20000 20175 20350 (dB) Index Channel 19975 20175 20375 (dB)
Frequency (MHz) 1715.0 1732.5 1750.0 Frequency (MHz) 1712.5 1732.5 1752.5
1 0 23.33 23.10 23.42 0 1 0 23.26 23.02 23.36 0
1 24 23.19 22.99 23.32 0 1 12 23.07 22.85 23.20 0
1 49 23.03 22.79 23.23 0 1 24 22.90 22.66 23.14 0
QPSK 25 0 22.21 21.97 22.34 1 QPSK 12 0 22.10 21.98 22.22 1
25 12 22.05 21.81 22.18 1 12 6 21.90 21.74 22.03 1
25 25 21.92 21.74 22.00 1 12 13 21.86 21.65 21.92 1
10M 50 0 22.12 21.94 22.33 1 5M 25 0 22.22 21.84 22.20 1
1 0 X X X 1 1 0 22.18 21.93 22.27 1
1 24 X X X 1 1 12 21.98 21.82 22.14 1
1 49 X X X 1 1 24 21.83 21.61 22.13 1
16QAM 25 0 X X X 2 16QAM 12 0 20.94 20.97 21.12 2
25 12 X X X 2 12 6 20.83 20.65 20.95 2
25 25 X X X 2 12 13 20.77 20.63 20.89 2
50 0 X X X 2 25 0 21.08 20.76 21.17 2
) RB . ) . RB i .
aw MCS RB Size Offset Low Mid High 3’\;3;; B MCS RB Size Offset Low Mid High 3;\/([;;;
Index Channel 19965 20175 20385 (dB) Index Channel 19957 20175 20393 (dB)
Frequency (MHz) 1711.5 1732.5 1753.5 Frequency (MHz) 1710.7 1732.5 1754.3
1 0 23.22 22.96 23.32 0 1 0 23.13 22.87 23.22 0
1 7 23.14 22.94 23.23 0 1 2 23.06 22.84 23.16 0
1 14 22.95 22.77 22.99 0 1 5 23.02 22.76 23.10 0
QPSK 8 0 22.20 21.92 22.16 1 QPSK 8] 0 22.96 22.68 23.05 0
8 3 21.98 21.73 21.97 1 8] 1 22.90 22.60 22.99 0
8 7 21.87 21.61 21.89 1 3 3 22.85 22.53 22.94 0
aM 15 0 22.05 21.77 22.21 1 1.4M 6 0 21.98 21.68 22.07 1
1 0 22.16 21.91 22.31 1 ’ 1 0 22.11 21.82 22.20 1
1 7 22.07 21.93 22.19 1 1 2 21.97 21.79 22.09 1
1 14 21.87 21.69 21.98 1 1 5 21.98 21.70 22.08 1
16QAM 8 0 21.11 20.86 21.01 2 16QAM g 0 21.90 21.65 21.99 1
8 3 20.97 20.72 20.93 2 3 1 21.87 21.58 21.93 1
8 7 20.84 20.54 20.83 2 g 3 21.84 21.44 21.93 1
15 0 21.02 20.74 21.02 2 6 0 20.93 20.62 20.98 2
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LTE Band 12
RB size | RB Low Mid High | 3cpp RB Size | KB Low Mid High | 3GPP
MCS Offset MCS Offset
BW | jndex Channel 23060 | 23095 | 23130 ’Eﬂ;’; B Index Channel 23035 | 23005 | 23155 “(’c'g;
Frequency (MHz) 704.0 707.5 711.0 Frequency (MHz) 701.5 707.5 713£
1 0 23.51 23.43 23.59 0 1 0 23.45 23.37 23.55 0
1 24 23.36 23.28 23.47 0 1 12 23.32 23.24 23.42 0
1 49 23.27 23.15 23.33 0 1 24 23.21 23.06 23.18 0
QPSK 25 0 22.40 22.27 22.50 1 QPSK 12 0 22.37 22.30 22.43 1
25 12 22.22 22.07 22.33 1 12 6 22.20 22.07 22.22 1
25 25 22.12 21.98 22.17 1 12 13 22.12 21.97 22.17 1
10M 50 0 22.35 22.26 22.39 1 5M 25 0 22.23 22.25 22.32 1
1 0 X X X 1 1 0 22.40 22.34 22.47 1
1 24 X X X 1 1 12 22.29 22.15 22.33 1
1 49 X X X 1 1 24 22.16 22.05 22.17 1
16QAM 25 0 X X X 2 16QAM 12 0 21.19 21.15 21.24 2
25 12 X X X 2 12 6 21.19 21.04 21.19 2
25 25 X X X 2 12 13 21.08 20.91 21.12 2
50 0 X X X 2 25 0 21.21 21.23 21.27 2
MCS RB Size OﬁsBet Low Mid High 3GPP MCS RB Size Oﬁset Low Mid High 3GPP
2% Index Channel 23025 23095 23165 ’Eﬂ;’; 3 Index Channel 23017 23095 23173 w:;
Frequency (MHz) 700.5 707.5 714.5 Frequency (MHz) 699.7 707.5 715.3
1 0 23.39 23.30 23.48 0 1 0 23.37 23.29 23.43 0
1 7 23.27 23.24 23.38 0 1 2 23.22 23.14 23.27 0
1 14 23.12 23.05 23.19 0 1 5 23.04 22.91 23.17 0
QPSK 8 0 22.23 22.14 22.34 1 QPSK 3 0 22.23 22.20 22.32 0
8 3 22.07 21.95 22.20 1 3 1 22.01 21.99 22.14 0
8 7 21.97 21.86 22.03 1 8] 3 21.97 21.93 22.07 0
aM 15 0 22.32 22.09 22.40 1 1.4M 6 0 22.30 22.20 22.24 1
1 0 22.33 22.29 22.47 1 ’ 1 0 22.28 22.22 22.34 1
1 7 22.25 22.16 22.33 1 1 2 22.21 22.09 22.24 1
1 14 22.07 21.98 22.13 1 1 5 22.03 21.88 22.09 1
16QAM 8 0 21.22 20.95 21.29 2 16QAM 3 0 21.01 21.18 21.12 1
8 3 21.06 20.91 21.11 2 8] 1 20.98 20.92 21.11 1
8 7 20.96 20.82 21.01 2 8] 3 20.92 20.87 20.99 1
15 0 21.30 21.05 21.36 2 6 0 21.19 21.16 21.21 2
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ERP Power (dBm)

LTE Band 12
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?&‘f_'ez';cy R(Za;rinn)g E;Crtr:fzgog) ERP (dBm) |ERP (mW) PO"'E‘:/Z\%“O”
23017 699.7 -9.24 30.36 21.12 129.42
23095 707.5 -9.11 30.17 21.06 127.64 H
23173 715.3 -8.95 30.17 21.22 132.43
v 23017 699.7 -18.29 32.03 13.74 23.66
23095 707.5 -18.46 31.98 13.52 22.49 \%
23173 715.3 -18.10 32.06 13.96 24.89
Channel Bandwidth: 1.4 MHz / 16QAM
23017 699.7 -10.23 30.36 20.13 103.04
23095 707.5 -10.10 30.17 20.07 101.62 H
23173 715.3 -9.94 30.17 20.23 105.44
v 23017 699.7 -19.28 32.03 12.75 18.84
23095 707.5 -19.45 31.98 12.53 17.91 \%
23173 715.3 -19.09 32.06 12.97 19.82
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 12
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel F“Z‘\:‘A‘:_'ezr;cy R(zfrin”)g E;Crtr:fzgoé‘) ERP (dBm) |ERP (mW) PO'?:IZVa)tm”
23025 700.5 -8.80 30.17 21.37 137.09
23095 707.5 -8.86 30.17 21.31 135.21 H
23165 714.5 -8.71 30.18 21.47 140.28
v 23025 700.5 -17.97 31.96 13.99 25.06
23095 707.5 -18.21 31.98 13.77 23.82 \%
23165 714.5 -17.82 32.03 14.21 26.36
Channel Bandwidth: 3 MHz / 16QAM
23025 700.5 -9.81 30.17 20.36 108.64
23095 707.5 -9.87 30.17 20.30 107.15 H
v 23165 714.5 -9.72 30.18 20.46 111.17
23025 700.5 -18.98 31.96 12.98 19.86
23095 707.5 -19.22 31.98 12.76 18.88 \%
23165 714.5 -18.83 32.03 13.20 20.89

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 12
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtrjf?do;) ERP (dBm) |ERP (mW) PO"'E‘:/Z\%“O”
23035 701.5 -8.54 30.17 21.63 145.55
23095 707.5 -8.60 30.17 21.57 143.55 H
v 23155 713.5 -8.45 30.18 21.73 148.94
23035 701.5 -17.71 31.96 14.25 26.61
23095 707.5 -17.95 31.98 14.03 25.29 vV
23155 713.5 -17.56 32.03 14.47 27.99
Channel Bandwidth: 5 MHz / 16QAM
23035 701.5 -9.57 30.17 20.60 114.82
23095 707.5 -9.63 30.17 20.54 113.24 H
v 23155 713.5 -9.48 30.18 20.70 117.49
23035 701.5 -18.74 31.96 13.22 20.99
23095 707.5 -18.98 31.98 13.00 19.95 \%
23155 713.5 -18.59 32.03 13.44 22.08
Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 12
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel Fr?m‘_'ezr;cy R(Za;r:‘)g E;Crtr:rcgjoé‘) ERP (dBm) |ERP (mW) PO'?L:/ZVa)tiO”
23060 704.0 -8.31 30.17 21.86 153.46
23095 707.5 -8.37 30.17 21.80 151.36 H
23130 711.0 -8.22 30.18 21.96 157.04
v 23060 704.0 -17.48 31.96 14.48 28.05
23095 707.5 -17.72 31.98 14.26 26.67 \%
23130 711.0 -17.33 32.03 14.70 29.51

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

LTE Band 4
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtrgf?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”
19957 1710.7 -21.41 36.45 15.04 31.92
20175 1732.5 -21.91 36.80 14.89 30.83 H
20393 1754.3 -21.73 36.94 15.21 33.19
X 19957 1710.7 -11.77 37.28 25.51 355.71
20175 1732.5 -12.34 37.63 25.29 338.14 \Y,
20393 1754.3 -12.04 37.64 25.60 363.16
Channel Bandwidth: 1.4 MHz / 16QAM
19957 1710.7 -22.37 36.45 14.08 25.59
20175 1732.5 -22.87 36.80 13.93 24.72 H
20393 1754.3 -22.69 36.94 14.25 26.61
X 19957 1710.7 -12.73 37.28 24.55 285.17
20175 1732.5 -13.30 37.63 24.33 271.08 \Y,
20393 1754.3 -13.00 37.64 24.64 291.14
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 4
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel Fr‘i&“Hezr;cy R(za;rin”)g E;Crtrgf&o;) EIRP (dBm) |EIRP (mW) PO'?L:/Z\%“O”
19965 17115 -21.13 36.45 15.32 34.04
20175 1732.5 -21.63 36.80 15.17 32.89 H
X 20385 1753.5 -21.45 36.94 15.49 35.40
19965 1711.5 -11.49 37.28 25.79 379.40
20175 1732.5 -12.06 37.63 25.57 360.66 \Y,
20385 1753.5 -11.76 37.64 25.88 387.35
Channel Bandwidth: 3 MHz / 16QAM
19965 17115 -22.11 36.45 14.34 27.16
20175 1732.5 -22.61 36.80 14.19 26.24 H
N 20385 1753.5 -22.43 36.94 14,51 28.25
19965 17115 -12.47 37.28 24.81 302.76
20175 1732.5 -13.04 37.63 24.59 287.81 \Y
20385 1753.5 -12.74 37.64 24.90 309.10

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 4
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtrgf?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”
19975 17125 -20.88 36.45 15.57 36.06
20175 1732.5 -21.38 36.80 15.42 34.83 H
X 20375 1752.5 -21.20 36.94 15.74 37.50
19975 1712.5 -11.24 37.28 26.04 401.88
20175 1732.5 -11.81 37.63 25.82 382.03 \%
20375 1752.5 -11.51 37.64 26.13 410.30
Channel Bandwidth: 5 MHz / 16QAM
19975 17125 -21.84 36.45 14.61 28.91
20175 1732.5 -22.34 36.80 14.46 27.93 H
X 20375 1752.5 -22.16 36.94 14.78 30.06
19975 1712.5 -12.20 37.28 25.08 322.18
20175 1732.5 -12.77 37.63 24.86 306.27 \%
20375 1752.5 -12.47 37.64 25.17 328.93
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 4
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel F“Z‘\:‘A‘f_'ezr;cy R(‘Za;rin”)g E:Crtr:fzjoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)tiO”
20000 1715.0 -20.80 36.64 15.84 38.37
20175 1732.5 -21.11 36.80 15.69 37.07 H
X 20350 1750.0 -20.79 36.80 16.01 39.90
20000 1715.0 -11.13 37.44 26.31 427.66
20175 1732.5 -11.54 37.63 26.09 406.54 \%
20350 1750.0 -11.23 37.64 26.40 436.62

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 4
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtr:f?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”
20025 1717.5 -20.35 36.45 16.10 40.74
20175 1732.5 -20.85 36.80 15.95 39.36 H
X 20325 1747.5 -20.67 36.94 16.27 42.36
20025 1717.5 -10.71 37.28 26.57 454.05
20175 1732.5 -11.28 37.63 26.35 431.62 \%
20325 1747.5 -10.98 37.64 26.66 463.55
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 4
Channel Bandwidth: 20 MHz / QPSK
Plane | Channel Fre(l‘\q/l‘l‘_'ezr;cy R(za;rin”)g E:C’troefzjoé’) EIRP (dBm) |EIRP (mW) Po"'z‘glzva)“on
20050 1720.0 -20.10 36.45 16.35 43.15
20175 1732.5 -20.60 36.80 16.20 41.69 H
X 20300 1745.0 -20.42 36.94 16.52 44.87
20050 1720.0 -10.46 37.28 26.82 480.95
20175 1732.5 -11.03 37.63 26.60 457.19 \%
20300 1745.0 -10.73 37.64 26.91 491.02

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

Report No.: RF200710D07-1

Page No. 23/ 110

Report Format Version: 6.1.1




4.2 Modulation Characteristics Measurement

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Setup

Communication Simulator
EUT

4.2.3 Test Procedure

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

Spectrum Plot of Measurement
LTE Band 4
Channel 20175

Phone-1 Phone-2 Fhaone-1
LTE LTE LTE

IE Powsr : 21,7 dBn b Measuring (Spectrum) UE Power : 20,7 dBm

w Window - Moo

T EEEER

QIR

Spectrum Plot of Measurement
LTE Band 12
Channel 23095

Measuring (Spectrum IE Power : 21, & dBm

Yiew Window - M N} w Window - Mo

mho
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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 AC 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

POWER SPLITTER

Communication SPECTRUM
Simulator ANALYZER
20dB
ATTENUATION
PAD

AC Power Supply

Oven Room

External Power Source

EUT
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4.3.4 Test Results

Frequency Error vs. Voltage

LTE Band 4
Vallieae Channel Bandwidth: 1.4 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
120 1710.700001 0.001 1754.300001 0.001
102 1710.700002 0.001 1754.300003 0.002
138 1710.700004 0.002 1754.300004 0.002
Note: The applicant defined the normal working voltage is from 102 Vac to 138 Vac.
Frequency Error vs. Temperature
LTE Band 4
Channel Bandwidth: 1.4 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error

-30 1710.700002 0.001 1754.300004 0.002
-20 1710.700004 0.002 1754.300003 0.002
-10 1710.700003 0.002 1754.300002 0.001

0 1710.700003 0.002 1754.300002 0.001
10 1710.700003 0.002 1754.300002 0.001
20 1710.699997 -0.002 1754.299996 -0.002
30 1710.699999 -0.001 1754.299997 -0.002
40 1710.699999 -0.001 1754.299996 -0.002
50 1710.699997 -0.002 1754.299997 -0.002
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Frequency Error vs. Voltage

LTE Band 4
Vallieae Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
120 1711.500003 0.001 1753.500003 0.001
102 1711.500002 0.001 1753.500001 0.001
138 1711.500002 0.001 1753.500002 0.001
Note: The applicant defined the normal working voltage is from 102 Vac to 138 Vac.
Frequency Error vs. Temperature
LTE Band 4
Channel Bandwidth: 3 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error

-30 1711.500003 0.002 1753.500004 0.002
-20 1711.500004 0.002 1753.500004 0.002
-10 1711.500003 0.001 1753.500003 0.001

0 1711.500002 0.001 1753.500001 0.001
10 1711.500002 0.001 1753.500003 0.002
20 1711.499998 -0.001 1753.499998 -0.001
30 1711.499998 -0.001 1753.499998 -0.001
40 1711.499999 -0.001 1753.499998 -0.001
50 1711.499997 -0.002 1753.499999 -0.001
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Frequency Error vs. Voltage

LTE Band 4
Vallieae Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
120 1712.500003 0.002 1752.500004 0.002
102 1712.500003 0.002 1752.500001 0.001
138 1712.500004 0.002 1752.500003 0.002
Note: The applicant defined the normal working voltage is from 102 Vac to 138 Vac.
Frequency Error vs. Temperature
LTE Band 4
Channel Bandwidth: 5 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error

-30 1712.500003 0.002 1752.500002 0.001
-20 1712.500001 0.001 1752.500001 0.001
-10 1712.500002 0.001 1752.500004 0.002

0 1712.500002 0.001 1752.500004 0.002
10 1712.500002 0.001 1752.500003 0.002
20 1712.499996 -0.002 1752.499996 -0.002
30 1712.499996 -0.002 1752.499999 -0.001
40 1712.499996 -0.002 1752.499996 -0.002
50 1712.499998 -0.001 1752.499998 -0.001
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Frequency Error vs. Voltage

LTE Band 4
Vallieae Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
120 1715.000001 0.001 1750.000004 0.002
102 1715.000004 0.002 1750.000003 0.002
138 1715.000002 0.001 1750.000003 0.002
Note: The applicant defined the normal working voltage is from 102 Vac to 138 Vac.
Frequency Error vs. Temperature
LTE Band 4
Channel Bandwidth: 10 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error

-30 1715.000003 0.002 1750.000003 0.002
-20 1715.000002 0.001 1750.000001 0.001
-10 1715.000004 0.002 1750.000004 0.002

0 1715.000001 0.001 1750.000002 0.001
10 1715.000003 0.002 1750.000002 0.001
20 1714.999999 -0.001 1749.999998 -0.001
30 1714.999999 -0.001 1749.999998 -0.001
40 1714.999999 -0.001 1749.999997 -0.002
50 1714.999998 -0.001 1749.999997 -0.002
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Frequency Error vs. Voltage

LTE Band 4
Vallieae Channel Bandwidth: 15 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
120 1717.500003 0.002 1747.500004 0.002
102 1717.500003 0.002 1747.500003 0.002
138 1717.500003 0.002 1747.500001 0.001
Note: The applicant defined the normal working voltage is from 102 Vac to 138 Vac.
Frequency Error vs. Temperature
LTE Band 4
Channel Bandwidth: 15 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error

-30 1717.500002 0.001 1747.500002 0.001
-20 1717.500003 0.002 1747.500004 0.002
-10 1717.500002 0.001 1747.500001 0.001

0 1717.500004 0.002 1747.500003 0.001
10 1717.500002 0.001 1747.500002 0.001
20 1717.499997 -0.002 1747.499999 -0.001
30 1717.499997 -0.002 1747.499997 -0.002
40 1717.499997 -0.002 1747.499999 -0.001
50 1717.499997 -0.002 1747.499999 -0.001
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Frequency Error vs. Voltage

LTE Band 4
Vallieae Channel Bandwidth: 20 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
120 1720.000001 0.001 1745.000002 0.001
102 1720.000003 0.002 1745.000003 0.002
138 1720.000002 0.001 1745.000002 0.001
Note: The applicant defined the normal working voltage is from 102 Vac to 138 Vac.
Frequency Error vs. Temperature
LTE Band 4
Channel Bandwidth: 20 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error

-30 1720.000003 0.002 1745.000004 0.002
-20 1720.000002 0.001 1745.000002 0.001
-10 1720.000004 0.002 1745.000002 0.001

0 1720.000002 0.001 1745.000004 0.002
10 1720.000004 0.002 1745.000001 0.001
20 1719.999999 -0.001 1744.999999 -0.001
30 1719.999997 -0.002 1744.999999 -0.001
40 1719.999998 -0.001 1744.999999 -0.001
50 1719.999998 -0.001 1744.999997 -0.002
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Frequency Error vs. Voltage

LTE Band 12
Vallieae Channel Bandwidth: 1.4 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
120 699.700001 0.001 715.300003 0.004
102 699.700003 0.004 715.300002 0.003
138 699.700001 0.002 715.300001 0.002
Note: The applicant defined the normal working voltage is from 102 Vac to 138 Vac.
Frequency Error vs. Temperature
LTE Band 12
Channel Bandwidth: 1.4 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error

-30 699.700002 0.002 715.300001 0.002
-20 699.700002 0.002 715.300002 0.003
-10 699.700001 0.002 715.300003 0.004

0 699.700002 0.002 715.300003 0.004
10 699.700001 0.002 715.300002 0.002
20 699.699997 -0.004 715.299997 -0.004
30 699.699997 -0.005 715.299997 -0.004
40 699.699999 -0.002 715.299999 -0.002
50 699.699999 -0.002 715.299999 -0.002
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Frequency Error vs. Voltage

LTE Band 12
Vallieae Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
120 700.500003 0.004 714.500002 0.003
102 700.500002 0.003 714.500003 0.004
138 700.500001 0.002 714.500002 0.002
Note: The applicant defined the normal working voltage is from 102 Vac to 138 Vac.
Frequency Error vs. Temperature
LTE Band 12
Channel Bandwidth: 3 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error

-30 700.500003 0.005 714.500004 0.005
-20 700.500001 0.002 714.500004 0.005
-10 700.500002 0.003 714.500003 0.004

0 700.500001 0.002 714.500002 0.003
10 700.500001 0.001 714.500001 0.002
20 700.499997 -0.004 714.499998 -0.003
30 700.499999 -0.002 714.499999 -0.002
40 700.499997 -0.004 714.499999 -0.002
50 700.499996 -0.005 714.499996 -0.005
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Frequency Error vs. Voltage

LTE Band 12
Vallieae Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
120 701.500004 0.006 713.500003 0.004
102 701.500002 0.002 713.500001 0.002
138 701.500001 0.002 713.500003 0.004
Note: The applicant defined the normal working voltage is from 102 Vac to 138 Vac.
Frequency Error vs. Temperature
LTE Band 12
Channel Bandwidth: 5 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error

-30 701.500001 0.002 713.500002 0.003
-20 701.500001 0.002 713.500003 0.004
-10 701.500001 0.002 713.500003 0.004

0 701.500004 0.006 713.500002 0.003
10 701.500004 0.006 713.500003 0.005
20 701.499997 -0.004 713.499996 -0.006
30 701.499999 -0.002 713.499999 -0.002
40 701.499998 -0.003 713.499998 -0.004
50 701.499998 -0.003 713.499998 -0.003
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Frequency Error vs. Voltage

LTE Band 12
Vallieae Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency (MHz) Frequ(;r;ﬁ/)Error Frequency (MHz) Frequ(gr;cr:%/)Error
120 704.000004 0.005 711.000002 0.003
102 704.000002 0.003 711.000001 0.001
138 704.000002 0.002 711.000003 0.004
Note: The applicant defined the normal working voltage is from 102 Vac to 138 Vac.
Frequency Error vs. Temperature
LTE Band 12
Channel Bandwidth: 10 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(eF:)rF;%/)Error Frequency (MHz) Frequ(zr;(r:%/)Error

-30 704.000002 0.003 711.000004 0.005
-20 704.000003 0.004 711.000004 0.005
-10 704.000002 0.002 711.000004 0.005

0 704.000001 0.002 711.000002 0.003
10 704.000002 0.003 711.000004 0.005
20 703.999998 -0.003 710.999999 -0.002
30 703.999997 -0.004 710.999997 -0.005
40 703.999999 -0.002 710.999997 -0.005
50 703.999998 -0.002 710.999996 -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 ! 1 Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT
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444 Test Result

LTE Band 4
Channel Bandwidth: 1.4 MHz

Frequency | 99 % Occupied Bandwidth (MHz) 26 dB Bandwidth (MHz)

(MHz) QPSK 16QAM QPSK 16QAM
19957 1710.7 1.0925 1.0900 1.261 1.256
20175 17325 1.0911 1.0899 1.259 1.277
20393 1754.3 1.0894 1.0900 1.248 1.237
Channel Bandwidth: 3 MHz
Frequency | 99 % Occupied Bandwidth (MHz) 26 dB Bandwidth (MHz)

(MHz) QPSK 16QAM QPSK 16QAM
19965 1711.5 2.7001 2.6965 2.922 2.931
20175 1732.5 2.6994 2.6961 2.916 2.932
20385 1753.5 2.6993 2.6977 2.913 2.931

Channel

Channel

Spectrum Plot of Worst Value
99 % Occupied Bandwidth 26 dB Bandwidth
1.4 MHz / QPSK 1.4 MHz / 16QAM

Ag.rmnspmr mlndyxz Ocupied BW Ag.rmnspmr mlndyxz Ocupied BW

NS INT LALIGHN OFF | [5:36117 AM 1424, 2020 x = QAL |05:43:17 AM 2 4, 2020
Center Freq: 1.710700000 GHz Radio Std: None Frequency Center Freq: 1.732500000 GHz Hndln 5m Nane Frequency
Center Freq 1.710700000 GHz e Trig: Free Run AvglHold: 11 Center Freq 1.732500000 GHz =e- Trig:Free Run AvglHold: 111

HFGainLow _ #Atten: 30 dB Radio Device: BTS GainLo #Aten: 30 dB Radio Device: BTS

Ref Offset 16 dB Ref Offset 16 dB
Ref 35.00 dBm 1 Ref 35,00 dBm

CenterFreq Center Freq
1.710700000 GHz 1.732500000 GHz

Center 1.711 GHz Span 3 MHz Center 1.733 GHz
#/BW 100 kHz #Sweep 300 ms Step #/BW 100 kHz

QOccupied Bandwidth Total Power 23.4 dBm Qccupied Bandwidth Total Power 22.7 dBm

1.0925 MHz 1.0899 MHz

Transmit Freq Error -1.165 kHz OBW Power 99.00 % Transmit Freq Error 225 Hz OBW Power 99.00 %
x dB Bandwidth 1.261 MHz xdB -26.00 dB x dB Bandwidth 1.277 MHz x dB -26.00 dB

3 MHz / QPSK 3 MHz / 16QAM

NS INT LALIN OFF | [5:44:33 AM 1424, 2020 x = ALY OFF | [5:49:40 AM 3424, 2020
Center Freq: 1.711500000 GHz Radio Std: None Frequency Center Freq: 1.732500000 GHz Radio Std: None Frequency
e Trig: Free Run AvglHold: 11 me= Trig: Free Run AvglHold: 11
#IFGain:Low #Atten: 30 dB Radio Device: BTS #IFGain:low #Atten: 30 dB Radio Device: BTS

Ref Offset 16 dB Ref Offset 16 dB
Ref 35.00 dBm 1 v Ref 35.00 dBm

Center Freq Center Freq
1.711500000 GHz 1.732500000 GHz

iCenter 1.712 GHz Center 1.733 GHz
#VBW 200 kHz #Sweep 300 ms Step #/BW 200 kHz #Sweep 300 ms

Occupied Bandwidth Total Power 23.1 dBm Occupied Bandwidth Total Power 22.1 dBm
2.7001 MHz 2.6961 MHz

Transmit Freq Error 2.699 kHz OBW Power 99.00 % Transmit Freq Error 424 Hz OBW Power 99.00 %
x dB Bandwidth 2.922 MHz x dB -26.00 dB x dB Bandwidth 2.932 MHz x dB -26.00 dB
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LTE Band 4
Channel Bandwidth: 5 MHz
99 % Occupied Bandwidth (MHz)
QPSK 16QAM
4.4885 4.4926
4.4892 4.4893
4.4888 4.4921
Channel Bandwidth: 10 MHz
99 % Occupied Bandwidth (MHz)
QPSK
8.9500
8.9369
8.9597

Frequency
(MHz)

26 dB Bandwidth (MHz)
QPSK 16QAM
4.811 4.820
4.818 4.806
4.828 4.812

Channel

19975
20175
20375

17125
1732.5
1752.5

Frequency
(MHz)

26 dB Bandwidth (MHz)
QPSK
9.507
9.486
9.522

Channel

20000
20175
20350

1715.0
1732.5
1750.0

Spectrum Plot of Worst Value
99 % Occupied Bandwidth
5 MHz / 16QAM

26 dB Bandwidth
5 MHz / QPSK

Agilent Spectrum Analyzer - Occupied BW

KL

Center Freq 1.712500000 GHz

Center Freq: 1712500000 GHz
™ Trig: Free Run AvglHold: 111

#Atten: 30 dB Radio Device: BTS

Frequency

‘Center 1.713 GHz
HRes BW 100 kHz

Transmit Freq Error
x dB Bandwidth

Ref Offset 16 dB

Agilent Spectrum Analyzer - Occupied BW
§ AL ¥

Center Freq 1.752500000 GHz

HIFGain:Lvw

Center Freq; 1752500000 GHz
™ Trig: Free Run AvglHold: 111
#Arten: 30 dB

Frequency

Ref Offset 16 dB

Occupied Bandwidth
4.4926 MHz

Ref 35.00 dBm

#VBW 300 kHz

Total Power

2.290 kHz
4.820 MHz

OBW Power
x dB

Ref 35.00 dBm

CenterFreq
1.712500000 GHz

‘Center 1.753 GHz
#Sweep 300 ms| CFStep (| R T

22.1 dBm

Occupied Bandwidth

Center Freq
1.762500000 GHz

A

M

Span 10 MHz
#/BW 300 kHz #Sweep 300 ms|

Total Power 22.7 dBm

4.4888 MHz

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

6.195 kHz
4.828 MHz

OBW Power
x dB

99.00 %
-26.00 dB

us s

us

Center Freq: 1750000000 GHz
™ Trig: Free Run AvglHold: 111

HIFGain:Low  BAtten: 30 dB

515655 A 124, 2020
Radio Std: None Frequency

Radio Device: BTS HIFGain:Low

Ref Offset 16 dB
Ref 35.00 dBm

R R el

‘Center 1.75 GHz

#Res BW 200 kHz #VBW 1 MHz

Occupied Bandwidth
8.9597 MHz

13.170 kHz
9.522 MHz

Total Power

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

Center Freq; 1750000000 GHz
™ Trig: Free Run
#Atten: 30 dB

515655 A 124, 2020
Radio Std: None Frequency
AvglHold: 11

Radio Device: BTS

Ref Offset 16 dB
Ref 35.00 dBm

Center Freq
1.750000000 GHz

S,

Span 20 MHz ‘Center 1.75 GHz
#Sweep 300 ms| CF Step (| o P o

22.6 dBm Occupied Bandwidth

8.9597 MHz
13.170 kHz
9.522 MHz

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Center Freq
1.750000000 GHz

#VBW 1 MHz #Sweep 300 ms|

Total Power 22.6 dBm

OBW Power
x dB

99.00 %
-26.00 dB
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LTE Band 4
Channel Bandwidth: 15 MHz
Frequency | 99 % Occupied Bandwidth (MHz) 26 dB Bandwidth (MHz)
(MHz) QPSK QPSK
20025 1717.5 13.438 14.23
20175 1732.5 13.385 14.20
20325 1747.5 13.458 14.26
Channel Bandwidth: 20 MHz
Frequency | 99 % Occupied Bandwidth (MHz) 26 dB Bandwidth (MHz)
(MHz) QPSK QPSK
20050 1720.0 17.908 19.00
20175 17325 17.797 18.96
20300 1745.0 17.965 19.03

Channel

Channel

Spectrum Plot of Worst Value
99 % Occupied Bandwidth 26 dB Bandwidth

15 MHz / QPSK 15 MHz / QPSK

Agilent Spectrum Analyzer - Occupied BW

Agilent Spectrum Analyzer - Occupied BW

AL NS INT [LALIHN OFF | 0505105 AM 1424, 2020 R AL T LA CFF | 0505106 AM 1424, 2020 BrIe
Center Freq: 1747500000 GHz Radio Std: None Center Freq: 1747500000 GHz Radio Std: None
Center Freg 4.747500000 GHz me= Trig: Free Run Avg|Hold: 111 Center Freg 1747500000 GHz ~s— Trig:Free Run Avg|Hold: 111
WEGainLow  BAtten: 30 dB Radio Device: BTS WEGainLow  BAtten: 30 dB Radio Device: BTS

Ref Offset 16 dB

Ref Offset 16 dB
Ref 35.00 dBm 10 dBidiv Ref 35.00 dBm

CenterFreq

CenterFreq
1.7476500000 GHz

1747600000 GHz

‘Center 1.748 GHz cF ‘Center 1.748 GHz
HRes BW 300 kHz #VBW 1 MHz #Sweep 300 ms| Step | Lo #VBW 1 MHz #Sweep 300 ms|
Occupied Bandwidth Total Power 22.3 dBm Occupied Bandwidth

13.458 MHz 13.458 MHz

Transmit Freq Error 4.901 kHz OBW Power 99.00 %

Total Power 22.3 dBm

Transmit Freq Error 4.901 kHz OBW Power 99.00 %
x dB Bandwidth 14.26 MHz xdB -26.00 dB x dB Bandwidth 14.26 MHz xdB -26.00 dB

Tus: s Tus:

NS INT [LALIGH OFF | 61202 AM 1424, 2020
Center Freq: 1.745000000 GHz Radio Std: None Frequency
™ Trig: Free Run AvglHold: 11

] [LALIGH OFF | 61202 AM 1424, 2020
Center Freq; 1745000000 GHz Radio Std: None Frequency
#IFGain:L IM. #Atten: 30 dB Radio Device: BTS

e Trig: Free Run AvglHold: 111
#EGainilow  #Atten: 30 dB Radio Device: BTS

Ref Offset 16 dB Ref Offset 16 dB
Ref 35.00 dBm 1 v

Ref 35.00 dBm
Center Freq

Center Freq
1.745000000 GHz

1.745000000 GHz

iCenter 1.745 GHz Span 40 MHz cF iCenter 1.745 GHz
HRes BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms| 5L | brres BW 430 kHz #VBW 1.3 MHz

Span 40 MHz
#Sweep 300 ms|

Occupied Bandwidth Total Power 22.3 dBm Occupied Bandwidth
17.965 MHz 17.965 MHz

Transmit Freq Error =24.170 kHz OBW Power 99.00 % Transmit Freq Error =24.170 kHz OBW Power 99.00 %
x dB Bandwidth 19.03 MHz xdB -26.00 dB x dB Bandwidth 19.03 MHz x dB -26.00 dB

Total Power 22.3 dBm
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LTE Band 12
Channel Bandwidth: 1.4 MHz
Channel Frequency | 99 % Occupied Bandwidth (MHz) 26 dB Bandwidth (MHz)
(MHz) QPSK 16QAM QPSK 16QAM
23017 699.7 1.0886 1.0883 1.249 1.244
23095 707.5 1.0889 1.0884 1.253 1.253
23173 715.3 1.0887 1.0902 1.247 1.248
Channel Bandwidth: 3 MHz
Channel Frequency | 99 % Occupied Bandwidth (MHz) 26 dB Bandwidth (MHz)
(MHz) QPSK 16QAM QPSK 16QAM
23025 700.5 2.6986 2.6934 2.906 2.909
23095 707.5 2.7007 2.6966 2.904 2.910
23165 714.5 2.7010 2.6993 2.909 2.925
Spectrum Plot of Worst Value
99 % Occupied Bandwidth 26 dB Bandwidth
1.4 MHz / 16QAM 1.4 MHz / QPSK

Ag.rml Speciem Arlyreie Decieted DY Ag.rml Speciem Arlyreie Decieted DY
2 T AhALIGH CFF D5:51:00 AM 1 24, 2020 Fraquancy X! NSEIH AhALIGH CFF 05046103 AM il 24, 2020 Fraquancyl
Center Freq: 715.300000 MHz. Radio Std: None Centar Freq; 707.500000 MHz. Radio Std: None
Center Freq LS00z =+~ Trig:Free Run Avg|Hold: 111 Center Freq Z07. 500000 Mz Se= Trig:Free Run Avg|Hold: 111
Gain:Low ___ #Atten: 30 dB Radio Device: BTS WIFGainLow  #Atten: 30 dB Radio Devics: BTS

Ref Offset 16 dB Ref Offset 16 dB
Ref 35.00 dBm 1 Ref 35,00 dBm

CenterFreq Center Freq

716300000 MHz 707500000 MHz
e el A T

Center 715.3 MHz Center 707.5 MHz
#/BW 100 kHz Step #/BW 100 kHz

Occupied Bandwidth Total Power 22.8 dBm Occupied Bandwidth Total Power 24.2 dBm
1.0902 MHz 1.0889 MHz

Transmit Freq Error 845 Hz OBW Power 99.00 % Transmit Freq Error -1.199 kHz OBW Power 99.00 %
x dB Bandwidth 1.248 MHz xdB -26.00 dB x dB Bandwidth 1.253 MHz x dB -26.00 dB

3 MHz / QPSK 3 MHz / 16QAM

A= T LIS oFF : 1 I MG 0557, 24,2

Center Freq: 714.500000 MHz Frequency Center Freq; 714.500000 MHz Radio Frequency
== Trig: Free Run AvglHold: 111 o= Trig: Free Run AvglHold: 111

#Atten: 30 dB Gai #Atten: 30 dB Radio Device: BTS

Ref Offset 16 dB Ref Offset 16 dB
Ref 35.00 dBm 1 v Ref 35.00 dBm

Center Freq Center Freq
714500000 MHz 714500000 MHz

‘Center 714.5 MHz Span 6 MHz Center 714.5 MHz
#VBW 200 kHz #Sweep 300 ms Step #/BW 200 kHz #Sweep 300 ms

Occupied Bandwidth Total Power 23.9 dBm Qccupied Bandwidth Total Power 22.8 dBm

2.7010 MHz 2.6993 MHz

Transmit Freq Error =168 Hz OBW Power 99.00 % Transmit Freq Error -1.929 kHz OBW Power 99.00 %
x dB Bandwidth 2.909 MHz x dB -26.00 dB x dB Bandwidth 2.925 MHz x dB -26.00 dB
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LTE Band 12
Channel Bandwidth: 5 MHz

Frequency | 99 % Occupied Bandwidth (MHz) 26 dB Bandwidth (MHz)

(MHz) QPSK 16QAM QPSK 16QAM
23035 701.5 4.4867 4.4868 4.826 4.802
23095 707.5 4.4873 4.4898 4.807 4.800
23155 713.5 4.4887 4.4913 4.814 4.805
Channel Bandwidth: 10 MHz
Frequency | 99 % Occupied Bandwidth (MHz) 26 dB Bandwidth (MHz)

(MHz) QPSK QPSK
23060 704.0 8.9764 9.538
23095 707.5 8.9476 9.500
23130 711.0 8.9213 9.467

Channel

Channel

Spectrum Plot of Worst Value
99 % Occupied Bandwidth 26 dB Bandwidth

5 MHz / 16QAM 5 MHz / QPSK

agilent Spectrum Analyzer - Oecupied BW
RL A= INT AL |07.03,36 AM 1424, 2020 [ [ e 1) AL OFF | 0655114 M 124, 2020
Center Freq 713.500000 MHz Center Freq: T13.500000 MHz Radio Std: None Frequency Center Freq 701.500000 MHz Center Freq: 701.500000 MHz Radio Std: None Frequency
N * Trig: Free Run Avg|Held: 111 N

e Trig: Free Run AvglHold: 111
#Atten: 30 dB Radio Device: BTS WFGainLow  #Atten: 30 dB Radio Device: BTS

Agilent Spectrum Analyzer - Occupied BW

Ref Offset 16 dB Ref Offset 16 dB
Ref 35.00 dBm 1

Ref 35.00 dBm
CenterFreq

Center Freq
713500000 MHz

701500000 MHz

e

Span 10 MHz

cF Span 10 MHz
HRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms| G| eres BW 100 KH2 #VBW 300 kHz

#Sweep 300 ms)
Occupied Bandwidth Total Power 22.5 dBm Occupied Bandwidth

4.4913 MHz 4.4867 MHz

Transmit Freq Error -6.056 kHz OBW Power 99.00 %

Total Power 23.7 dBm

Transmit Freq Error -1.499 kHz OBW Power 99.00 %
x dB Bandwidth 4.805 MHz xdB -26.00 dB x dB Bandwidth 4.826 MHz x dB -26.00 dB

Tus: s Tus:

NSE INT LALIGN OFF | 70432 AM 3424, 2020

Center Freq: 704,000000 MHz Radio Std: None Frequency
™ Trig: Free Run AvglHold: 11

#Atten: 30 dB Radio Device: BTS

=] LALIGN OFF | 70432 AM 3424, 2020

Center Freq: 704.000000 MHz Radio Std: None Frequency
™ Trig: Free Run AvglHold: 11

#Atten: 30 dB Radio Device: BTS

Ref Offset 16 dB Ref Offset 16 dB
Ref 35.00 dBm 1 v

Ref 35.00 dBm
Center Freq

Center Freq
704.000000 MHz

704.000000 MHz

‘Center 704 MHz ‘Center 704 MHz

#Res BW 200 kHz GRS CFStep (| o R o #VBW 1 MHz

Occupied Bandwidth Total Power 23.3 dBm Occupied Bandwidth

8.9764 MHz 8.9764 MHz
Transmit Freq Error 6.244 kHz OBW Power 99.00 %
x dB Bandwidth 9.538 MHz xdB -26.00 dB x dB Bandwidth 9.538 MHz x dB

Total Power 23.3 dBm

Transmit Freq Error 6.244 kHz OBW Power 99.00 %
-26.00 dB
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4.5 Band Edge Measurement

45.1 Limits of Band Edge Measurement

For operations in the 698-746 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

T

10 dB Attenuation
PAD

EUT

4.5.3 Test Procedures

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

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

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

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

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

f. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
150 kHz and VB of the spectrum is 470 kHz (LTE Bandwidth 15 MHz).

g. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
200 kHz and VB of the spectrum is 1 MHz (LTE Bandwidth 20 MHz).

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

LTE Band 4

Channel Bandwidth: 1.4 MHz

20393 | 1RB

REW 15 kHzZ [T1] RM VIEW

Warker 1 [T1]
2164 dBm
1.75502 Gtz

VBW 51 kHz
SWT1s

Channel | 19957 | 1 RB Channel |
RBW 15 kHz [T1] RN VIEW Marker 1 [T1]
VBW 51 kHz _19.89 gBm
25 Ref 38 dBm Att 3098 SWT1s 1.71000 GHz s Ref 38 dBm Alt 30 dB
- Offset 15 4B - Offset 15 4B
s P
I Di1300dEm // \\\‘« 0oL f’:{B.ww \

”"v\\ 1

BN

R

TR g

%

- ! l v oo rewu]l 8 i l T i oo et
Start 1.7085 GHz 100 Ktz Stop 1.7405 GHz Start 1.7545 GHz 100 Kz Stop 1.7555 GHz
Channel | 19957 | 6 RB Channel | 20393 | 6 RB
REW 15 Kz TURMVEW  po0oyen REWY 15 kiz TURVEW iy
VBW 51 kHz ) 2729 dBm VBW 51 kHz ’ _29.11 dBm
o5 Ref35 dBm At 3048 SWIT1s 170999 GHz o5 Ref 35 dBm Att 3048 SWT1s 175500 GHz
N | offset1sds

Offset 15 4B

pronerm W\

' Di-1300dEm LY

DI-13.00dEm

o

B P i

T
Start 1.7085 Gz 100 kHz/

[BurREAU] T
Stop 1.7105 GHz Start 1.7545 GHz

! !
100 kiz/ Stop 1.75556Hz  NUEGERENCE
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LTE Band 4

Channel Bandwidth: 3 MHz

Channel |

19965 |

1 RB Channel |

20385 | 1RB

Ref 35 dBm Aft 30dB

35

RBW 30 kHz
VBW 100 kHz
SWT1s

[T1IRM VEW

Marker 1 [T1]
17.78.4Bm

Ref 35 dBm Aft 30dB

Offset 15 dB

1.70899 GHz 35

REW 30 kHz
VBW 100 kHz
SWT1s

[T1] RM VIEW Marker 1 [T1]

-18.79 9Bm
1.75500 GHz

Offset 15 dB

DI-13.00dBm 1

7

) e

M’“M

85 il 85 2
! l v [eureau] 1 l v i [ouncau]
Start 1.7085 GHz 100 kitzr Stop 1.7405 GHz Start 17548 GHz 100 kHz? Stop 1.7555 GHz
Channel | 19965 | 15 RB Channel | 20385 | 15 RB
REW 30 kHiz MURMVEW oy REVY 30 Kz MURMVEW oy o
VBW 100 kHz . _26.54 dBm VBW 100 kHz ’ _26.94 dBm
45 Ref 35 dBm Alt 3008 SWT1s 171000 GHz 45 Ref 35 dBm Att 3048 SWT1s 175500 GHz
| offset1sas | offset1sds
e e ) D
B o} B ET Lo -7 /.H B o) B ET T 7 \\\
E / - \\‘j\
[ PRy h W
&5 i LEERS 55 T

T
Start 1.7085 Gz 100 kHz/

Stop 1.7105 GHz

[Bureaul !
Start 1. 7545 GHz

T
100 kHz/

T
Stop 1.7555 GHz
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LTE Band 4

Channel Bandwidth: 5 MHz

DI-1300dBm

Channel | 19975 | 1 RB Channel | 20375 | 1 RB
RBW 51 kHz [T1] RM VEW Warker 1 [T1] RBW 51 kHz [T1) RM VIEW Marker 1 [T1]
VBW 160 kHz 2043 dBm VBW 160 kHz 2054 dBm
45 Ref28.dBm Att 30 4B SWTis 171000 GHz a5 Ref 25 dBm Att 30 dB SWT1s 175500 GHz
- Offset 15 68 N

Offset 15 dB

/

DI-1300dEm

Start 1.7095 GHz

100 kHz/

Stop 1.7105 Gl

EuREAU]
Hz VERITAS

85|
T T 1 T 1 T T 1 T 1 [BurREAuU]
Start 1.7095 GHz 100 kHz/ Stop 1.7105 GHz Start 1.7545 GHz 100 kHz/ Stop 1.7585 GHz.
RBW 51 kHz [T1] RM VEW Warker 1 [T1] RB‘r':f 51kHz [T1] RM VEW Marker 1 [T1]
VB 160 iz 26,26 dBm VBW 160 Kz 2798 dBm
25 Rl 35 dBm Al 30 dB SWT1s 170999 GHz 55 Re138 dBm Att 30 dB SWT1s 175500 GHz
Offset 15 dB Offset 15 dB
‘T DI1300dEm N/ DT o0dEm
E M \\t\
-85 T T T T T — 55|

T T T
Start 1.7545 GHz

T T
100 kHz/

| BuREAU]
Stop 1.7585 GHz
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LTE Band 4
Channel Bandwidth: 10 MHz
Channel | 20000 | 1 RB Channel | 20350 | 1 RB

RBW 100 kiiz MIRNVEW ey my REW 100 kiiz MIRNVEW ey )
VBW 300 kHz _29.77 dBm VBW 300 kHz 30,84 dBm
35 Rer35 dim Alt 3098 SWT1s 170988 GHz 25 Rer35 dim Alt 3098 SWT1s 175500 GHz
Offset 15 dB Offset 15 dB

N

DI-13.00dBm - DI-13.00dEm o,

| — | =

————— ¢ e
* j T [euReau] 8 1 T T i [GUncau]
Stert 17095 GHz 100 kHz/ Stop 1.7105 GHz Start 17545 GHz 100 kHz! Stop 1.7555 GHz
Channel | 20000 | 50 RB Channel | 20350 | 50 RB
RBV 100 kHz TURMVEW  po0oyen REWY 100 kHz TURVEW iy
VBW 300 kHz . _29.56 dBm VBW 300 kHz ’ 3031 dBm
o5 Ref35 dBm Alt 3008 SWT1s 170899 GHz o5 Ref 35 dBm Alt 3008 SWT1s 175500 Gz
| ofsettsas | offset1sds

DI-13.00dEm -

T i [Eureaul T
Start 1.7095 GHz 100 kHz/ Stop 1.7105 GHz Start 1.7545 GHz

T BUREAU
[VERITAS ]

T T
100 kHz/ Stop 1.7555 GHz
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LTE Band 4

Channel Bandwidth: 15 MHz

Start 1.7095 GHz 100 kHz/

Stop 1.7105 GH;

Channel | 20025 | 1 RB Channel | 20325 | 1 RB
REW 150 kiiz MIRHVEW  pon oy RBVY 150 kiz WURIVERN oy oy
VBW 470 kHz 2635 dBm VBW 470 kHz -27.71dBm
45 Ref 25 dBm Att 3048 SWTis 170998 Gz 55 Ref 35 dBm Att 3008 SWTis 175500 GHe
| offset1sas " | offsetisas
4 § oM,
D1-13.00d8m m-nm@“w
E M E W
Y M ) M ]
8 T T T [ T e T T T T

[ BurREAU ]
z Start 1.7545 GHz

T
100 kHz/

T
Stop 1.7555 GHz

Channel | 20025 | 75 RB Channel | 20325 | 75 RB
RBW 150 kHz [T1] RM VIEW Warker 1 [T1] RBW 150 kHz [T1] RM VIEW Marker 1 [T1]
VBW 470 kHz } 3281 dBm VEW 470 kHz . 3155 dBm
a5 Ref28dBm Aft 30 dB SWTis 170999 GHz 25 Rt 38 dBm Att 30 dB SWT1s 175500 GHz
Offset 15 dB Offset 15 dB
. M M"’WM 1
B T B M%Wm
- T T T T T [6uREAU] h ! T ! ! ! [EuREAU]
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

Offset 15 dB

DI-13.00dBm

T T
Start 1.7095 Gz

100 kHz/

Stop 1.7105 GHz

Channel | 20050 | 1 RB Channel | 20300 | 1 RB
RBW 200 kHz [T1]1RM VEW Marker 1 [T1] REW 200 kHz [T1] RM VIEW Marker 1 [T1]
VBW 1 MHz _29.58 dBm VBW 1 MHz 3026 dBm
45 Ref28.dBm Att 30 dB SWT1s 170999 GHz 45 Ref 28 dBm Att 30 dB SWT1s 175500 GHz

Offset 15 dB

[BurREAU]
Start 1.7545 GHz

T
100 kHz/

T
Stop 1.7555 GHz

[ BuREAU ]
VERITAS

Channel | 20050 | 100 RB Channel | 20300 | 100 RB
RBW 200 kHz [T1]1RM VEW Marker 1 [T1] REW 200 kHz [T1] RM VIEW Marker 1 [T1]
VBW 1 MHz § _33.46 dBm VBW 1 MHz . -30.82dBm
35 Ref 38 dBm Alt 3098 SWT1s 170999 GHz 55 Ref 38 dBm Alt 3098 SWT1s 175500 GHz
- Offset 15 4B - Offset 15 4B
N DI-1300dEm -
1
p 1 [
I T e e s MO
- ! l [Eureau] * 1 T T 1
Start 1.7095 GHz 100 kHz/ Stop 1.7105 GHz Start 1.7545 GHz 100 kHz/ Stop 1.7555 GHz [ VERITAS |
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LTE Band 12

Channel Bandwidth: 1.4 MHz

Channel |

23017 |

1RB

Channel |

23173

| 1 RB

Ref 35 dBm Aft 3048

3

RBW 30 kHz
VBW 100 kHz
SWTis

[T1] RM VEEW Marker 1[T1]

-18.69 dBm
698.995000 MHz

Offset 1568

Ref 35 dBm Att 30 dB

RBW 30 kHz
WBW 100 kHz
SWT1s

[T1] RM VEW Warker 1 T1]
-1

8.45 dBm
716.005000 MHz

Offset 15 dB

AR

/ \

DI-1300dBm

e
7Lw m

.

T
Start 698.5 MHz

100 kHz/

T T
Start 715.5 MHz

T
Stop 699.5 MHz

! [6ureau]
100 kHz/ Stop 716.5 MHz

Channel |

23017 |

6 RB Channel |

23173 | 6 RB

RB':'-\/ 30 kHz [T1] RM VEW Warker 1 [T1] RB‘\r':f 30 kHz. [T1] RM VEW Marker 1 [T1]

VBW 100 kHiz _28.74 dBm VEW 100 kHz _25.11 dBm
25 Rl 35 dBm Alt 30 4B SWT1s 699000000 MHz 55 Ref 35 dBm Att 30 dB SWT1s 716.009000 HHz

Offset 15 dB Offset 15 dB
O b1 1500dEm i DI 1E00dEm s
~ .r"/ \\. 1
/ M
E M ]
e T T U T [etreau] 5 T T T T [oureau]
Start 698.5 MHz 100 kHz/ Stop 699.5 MHz Start 715.5 MHz 100 kHz/ Stop 716.5 MHz
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LTE Band 12

Channel Bandwidth: 3 MHz

Channel |

23025 |

1RB Channel

23165 | 1 RB

3

Ref 35 dBm Aft 3048

RBW 30 kHz [T1] RM VEEW

VBW 100 kHz
SWTis

Offset 1568

DI-1300dBm

Warker 1[T1]
-18.90 dBm
£98.995000 MHz a5 Ref 25 dBm

Att 30 dB

RBW 30 kHz [T1] RM VEW
WBW 100 kHz
SWT1s

Marker 1 [T1]
-18.97 dBm
716.006000 MHz

Offset 15 dB

Offset 15 dB

DI -13.00 dBm

o

T T
Start 698.5 WHz

T T
100 kHz/

Stop 639.5 MHz

-85-|
1 1 T 1 T I 1 T 1 [BurREAuU]
Start 698.5 MHz 100 kHz/ Stop 689.5 MHz. Start 715.5 MHz 100 kHz/ Stop 716.5 MHz
Channel | 23025 | 15 RB Channel | 23165 | 15 RB
RBW 30 kHz [T1] RM VEEW Warker 1 [T1] RBW 30 kHz [T1] RM VIEW Marker 1 [T1]
VEW 100 kKHz a 2738 dBm VEW 100 kHz ) 26,08 dBm
a5 Ref28dBm Att 30 dB SWT1s 695995000 MHz 25 Ref 35 dBm Att 30 dB SWT1s 716.000000 NHz

Offset 15 dB

e ——

\

DI -1300dBm

N

™,

N

Ny .

[BurREAU] !
Start 7155 MHz

T T PEUREAU ]
100 kHz/ Stop 716.5 MHz
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel | 23035

1 RB Channel |

23155 | 1 RB

RBW 51 kHz
VBW 180 kHz
SWTis

Ref 35 dBm Aft 3048

3

[T1] RM VEEW Marker 1[T1]

-19.90 dBm

698.988000 MHz g5 e 35 dBm

Offset 1568

Att 30 dB

RBW 51 kHz
WBW 160 kHz
SWT1s

[T1] RM VEW Warker 1 T1]

-20.80 dBm
716.000000 MHz

Offset 15 dB

JEEER

\ /

DI-1300dBm

DI-1300dEm

o

85|
! ! ! ! ! ! ! ! ! [6ureau]
Start 698.5 MHz 100 kHz/ Stop 689.5 MHz Start 715.5 MHz 100 kHz/ Stop 716.5 MHz
RB':'-\/ 51 kHz [T1] RM VEW Warker 1 [T1] RB‘\;':I 51kHz [T1] RM VEW Marker 1 [T1]
VBW 160 kiiz _27.08 dBm VEW 160 kHz 28,65 dBm
25 Rl 35 dBm Alt 30 4B SWT1s £93.993000 MHz 55 Ref 35 dBm Att 30 dB SWT1s 716.000000 MKz
Offset 15 dB Offset 15 dB
O b1 1500dEm M DI 1E00dEm
T — ]
e T T U T [etreau] 5 T T T T [oureau]
Start 698.5 MHz 100 kHz/ Stop 689.5 MHz Start 715.5 MHz 100 kHz/ Stop 716.5 MHz
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LTE Band 12

Channel Bandwidth: 10 MHz

Offset 15 4B

DI-13.00dEm

I

T T
Start 698.5 MHz

100 kHz/

[BurREAU]
Stop 699.5 MHz

Channel | 23060 | 1 RB Channel | 23130 | 1 RB
REBW 100 kHz [T1] RN VIEW Marker 1 [T1] REW 100 kHz [T1] RM VIEW Marker 1 [T1]
VBW 300 kHz _a0.19 gBm VBW 300 kHz 307 gBm
25 Ref 38 dBm Att 3098 SWT1s 699.000000 MHz s Ref 38 dBm Att 308 SWT1s 718.001000 MHz
| offset1sas | offset 1548
S DTTI00dEm S DT T300dEm “-\-.M
1 \‘\.‘_\1
- I T v [Gureau] 8 I T v i [ourcaul
Start 698.5 MHz 100 kHz/ Stop 639.5 MHz. Start 7155 MHz 100 kHz/ Stop 716.5 MHz
Channel | 23060 | 50 RB Channel | 23130 | 50 RB
REBW 100 kHz [T1] RM VIEW Marker 1 [T1] REW 100 kHz [T1] RM VIEW Marker 1 [T1]
VBW 300 kHz . 2678 dBm VBW 300 kHz ’ 30,85 dBm
35 Ref 38 dBm Att 30 dB SAWT1s 892991000 MHz 55 Ref 38 dBm Att 30 dB SWT1s 716.002000 MHz

Offset 15 4B

T T
Start 715.5 MHz

T
100 kHz/

T
Stop 716.5 MHz. [VERITAS |

Report No.: RF200710D07-1

Page No. 53/ 110

Report Format Version: 6.1.1




TV
e tﬁ‘
& -\
S >
o o

1828

BUREAU
VERITAS

4.6 Peak to Average Ratio

4.6.1 Limits of Peak to Average Ratio Measurement

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

4.6.2 Test Setup

Communication

Simulator Power Splitter ‘ I: Spectrum Analyzer

10 dB Attenuation

Pad
EUT

4.6.3 Test Procedures

1. Setresolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1 %.
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4.6.4 Test Results

LTE Band 4
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel re(;\q/ll:_'ezr;cy (dB) Channel r?&l:_?zr;cy (dB)
QPSK 16QAM QPSK 16QAM
19957 1710.7 3.25 4.25 19965 17115 3.36 4.29
20175 1732.5 3.81 4.60 20175 1732.5 3.83 4.89
20393 1754.3 4.07 5.01 20385 1753.5 4.13 5.05

Spectrum Plot of Worst Value

1.4 MHz / 16QAM

0 05:42/54 A 1424, 2020
Center Freq: 1.754300000 GHz Radio Std: None

o Trig: Free Run Counts:1.00 MH.00 Mpt

#Atten: 30 4B

3 MHz / 16QAM

v 0 515017 A 1424, 2020
Center Freq: 1.753500000 GHz Radio Std: None

™ Trig: Free Run Counts:1.00 MH.00 Mpt
#hten: 30 B

Agilent Spectrum Analyzer - Power Slat CCDF Agilent Spectrum Analyzer - Power Slat CCDF

Frequency Frequency

0 hL
Center Freq 1.753500000 GHz

HIFGain:Lvw

0 hL
Center Freq 1.754300000 GHz

Average Power Average Power

Center Freq
1.764300000 GHz

Center Freq
1.763500000 GHz

21.48 dBm
43.56 % at 0dB

21.49 dBm
43.47 % at 0dB

3.03dB
4.91dB
5.05dB
511dB
514 dB

CF Step
5.000000 MHz
Man

CF Step
5.000000 MHz
Man

FreqOffset FreqOffset

Info BW 5.0000 MHz Info BW 5.0000 MHz
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LTE Band 4
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)

QPSK 16QAM QPSK

19975 1712.5 3.40 4.39 20000 1715.0 3.28
20175 1732.5 3.86 4.88 20175 1732.5 4,22
20375 1752.5 3.93 4.67 20350 1750.0 3.55

Spectrum Plot of Worst Value

10 MHz / QPSK

5 MHz / 16QAM

Agilent Spectrum Analyzer
L

Center Freq 1.732500000 GHz

HIFGain:Lvw

Average Power

21.88 dBm
44.08 % at 0dB

Power Stat CCDF

™ Trig: Free Run
#Atten: 30 4B

“0de

Center Freq;: 1.732600000 GHz
Counts:1.00 MH.00 Mpt

Info BW 5.0000 MHz

14 1424, 2020

Radio Std: None

Frequency

Center Freq
1.732500000 GHz

CF Step
5.000000 MHz
Man

FreqOffset

Agilent Spectrum Analyzer
L

Center Freq 1.732500000 GHz

Average Power

23.11 dBm
48.09 % at 0dB

33 dB
27.44 dBm

Power Stat CCDF

Cents q
™ Trig: Free Run

WIFGainLow  #Atten: 30 dB

Info BW 10.000 MHz

req; 1732600000 GHz

559,38 AM M 24, 2020
Radio Std: Nene
Counts:1.00 MH.00 Mpt

Frequency

Center Freq
1.732500000 GHz

CFStep
10.000000 MHz
Auto Man

FreqOffset
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LTE Band 4
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
Peak to Average Ratio Peak to Average Ratio

Channel Fre(;\q/lli_'ezr;cy (dB) Channel Fr?&lf_g;cy (dB)
QPSK QPSK

20025 1717.5 3.36 20050 1720.0 3.29
20175 1732.5 4.36 20175 1732.5 4.34
20325 1747.5 3.24 20300 1745.0 3.25

Spectrum Plot of Worst Value

15 MHz / QPSK

Agilent Spectrum Analyzer - Power Slat CCDF

L

Center Freq 1.732500000 GHz

HIFGain:Lvw

Average Power

23.15 dBm
47.12 % at 0dB

2.60dB
4.21dB
4.36dB
4.39dB
4.41dB
4.42dB

4.43dB
27.58 dBm

0.0001 %
Peak

Center Freq: 1.732500000 GHz §
™ Trig: Free Run Counts:1.00 MH.00 Mpt
#Atten: 30 4B

%o
Info BW 25.000 MHz

0506;15 A4 14 24, 2020
Radio Std: Nene

20 MHz / QPSK

Agilent Spectrum Analyzer - Power Slat CCDF

AL
Frequency

Average Power

Center Freq
1.732500000 GHz

23.17 dBm
47.05 % at 0dB

B
4.34dB
4.39dB
4.42dB

b 4.46dB

4.46 dB
27.63 dBm

CFStep
26.000000 MHz
Auto Man

FreqOffset

Center Freq 1.732500000 GHz Cent: i
o= Trig:Free Run
#Aten: 30 dB

HIFGain:Lvw

Info BW 25.000 MHz

req; 1732600000 GHz

v 512,44 A4 1424, 2020
Radio Std: Nene
Counts:1.00 MH.00 Mpt

Frequency

Center Freq
1.732500000 GHz

CFStep
26.000000 MHz
Auto Man

FreqOffset

Report No.: RF200710D07-1

Page No. 57/ 110

Report Format Version: 6.1.1




]

BUREAU
VERITAS

LTE Band 12
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
23017 699.7 4.23 5.14 23025 700.5 4.23 4,98
23095 707.5 4.81 5.68 23095 707.5 4.82 5.67
23173 715.3 4.34 5.29 23165 714.5 4.01 4,98

Spectrum Plot of Worst Value

1.4 MHz / 16QAM

L AL 0515120 AM 1424, 2020

Center Freq: 707 500000 MHz Radio Std: None
Center Freq 707.500000 MHz _ .00 MH.20 Mipt
HIEGainLow

Pawer Stat CCDF
Frequency

™ Trig: Free Run
#Atten: 30 4B

Average Power

Center Freq
707 500000 MHz

22.31 dBm
40.91 % at 0dB

3.05dB
5.54 dB
CF Step
5.000000 MHz
Man

FreqOffset

%o
Info BW 5.0000 MHz

3 MHz / 16QAM

Agilent Spectrum Analyzer
L

Center Freq 707.500000 MHz

HIFGain:Lvw

Pawer Stat CCDF
v 57,39 A1 1424, 2020
Cent: ‘req: 707 500000 MHz Radio Std: None
™ Trig: Free Run Counts:1.00 MH.00 Mpt
#hten: 30 B

Frequency

Average Power

Center Freq
707 500000 MHz

22.64 dBm
40.92 % at 0dB

CF Step
5.000000 MHz
Man

FreqOffset

5.84 dB
28.48 dBm

Info BW 5.0000 MHz
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LTE Band 12
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)

QPSK 16QAM QPSK

23035 701.5 4.16 5.15 23060 704.0 418
23095 707.5 4,74 5.66 23095 707.5 456
23155 713.5 4.02 4.93 23130 711.0 4.77

Spectrum Plot of Worst Value

5 MHz / 16QAM 10 MHz / QPSK

L AL 07,0355 A 1424, 2020 R L v AL 07,0535 A 1424, 2020
Center Freq: T07.500000 MHz Radio Std: None Cent: ‘req: 711.000000 MHz Radio Std: None

Center Freq 707.500000 MHz e Trig: Free Run Counts:1.00 MH.00 Mpt Center Freq 711.000000 MHz e Trig: Free Run Counts:1.00 MH.00 Mpt

HFGainLow  #Atten: 30 dB #hten: 30 B

agilent Spectrum Analyzer - Power Stat CCOF
Frequency

HIFGain:Lvw

Average Power Average Power

Center Freq
711.000000 MHz

Center Freq
707 500000 MHz

23.76 dBm
42.76 % at 0dB

2219 dBm
40.77 % at 0dB

CF Step
5.000000 MHz
Man

4.77dB

CFStep
5.000000 MHz
Ll 4.81dB

FreqOffset FreqOffset

“0de

Info BW 5.0000 MHz 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

4.7.3 Test Procedure

Power Splitter

—T

Spectrum Analyzer

T

EUT

Pad

10 dB Attenuation

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 =1 MHz, VBW =3 MHz for LTE Band 4 and RBW = 100 kHz, VBW = 300 kHz for LTE Band 12, are
used for conducted emission measurement.

c. Measuring frequency range is from 1 GHz to 8 GHz / 18 GHz. 10 dB attenuation pad is connected with
spectrum. RBW =1 MHz and VBW = 3 MHz is used for conducted emission measurement.
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4.7.4 Test Results

LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel 19957

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 18 GHz

REW 1 MHz

[T11RM VEW

Marker 1 [T1]

REW 1 MHz [T11RM VEW

Marker 1 [T1]

VBW 3 MHz _43.80 dBm VBW 3 MHz 2323 dBm
35 Re! 38 diim Att 30 dB SWT 501.3208 ms 29599 MHz 35 Ref 38 diim At 30 dB SWT 501.3208 ms 171019 GHz
Offset 15dB Offset 15dB
I
- DI -13.00 dBm D1 -13.00 dBm
1 4
i T R gl VN
Eﬂ—l— -5
s T T i T i T T e T i i i T T
Start 9 kHz. 99.99 MHz/ Stop 1 GHz Start 1 GHz. 1.7 GHz/ Stop 18 GHz
REW 1 MHz [T11RM VEW Marker 1 [T1] REW 1 MHz [T11RM VEW Marker 1 [T1]
VBW 3 MHz _44.45 dBm VBW 3 MHz 2378 dBm
a5 Rel 38 dam Aft 30 dB SWT 501.3208 ms. 56699 MHz a5 Ref38 dam Aft 30 dB SWT 501.3208 ms. 173185 GHz
Offset 15 4B Offset 15 dB
T
1 DI-1300d6m D1 -1300d6m
1 4
oy p— .
8 ! ! ! ! ! ! oo reau] 8 ! ! ! ! ! e
Start 9 kHz. 99.99 MHz/ Stop 1 GHz Start 1 GHz. 1.7 GHz/ Stop 18 GHz

Channel 20393

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 18 GHz

REW 1 MHz
VBW 3 MHz
SWT 501.3208 ms.

a5 Rel 38 dam Aft 30dB

[T1]RM VEW

Offset 15 4B

0 BT1300d8m

T T
Start 9 kHz 99.99 MHz/

T
Stop 1 GHz

Marker 1 [T1]

REW 1 MHz
VBW 3 MHz

MIRMVEW

—44.47 dBm
91330 MHz 35 Rer35 diim Alt 30 d8 SWT 5013208 ms
Offset 15 4B
DY -1300d6m

m !
[VER TAS | Start 1 GHz

T
Stop 18 GHz

T
17 GHz/

er 1 [T1]
2421 dBm
175396 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 19965

Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 18 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 3 WHz . _43.88 dBm VBW 3 WHz . 2334 dBm
35 Ref35.dBm Att 30 dB SWT 501.3208 ms 923.19 MHz 35 Ref 38 diim At 30 dB SWT 501.3208 ms 171019 GHz
| offset1sas | offset1sds
T
O BT II0dEn [ DI-13.00dBm
1 4
) . i WWW
-8 T T i T T T [euReau] -8 T ] T T [euwreau]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz
Channel 20175
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 18 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 3 MHz 4497 dBm VBW 3 MHz 2327 dBm
a5 Ref 38 dBm Att 30 dB SWT 501.3208 ms. 57669 MHz a5 Ref38 dam Aft 30 dB SWT 501.3208 ms. 173101 GHz
Offset 15 dB Offset 15 dB
I
-0 BT T300dEm [ DL-1300dEm
- 1 4
s e e it s
8 T T i T T T [suwReau] 8 T T ] T T [suweau]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz
Channel 20385
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 18 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1] RM VEEW Marker 1 [T1]
VBW 3 MHz _44.45 dBm VBW 3 MHz 2382 dBm
a5 Ref 38 dBm Att 30 dB SWT 501.3208 ms. 976 34 WMHz a5 Ref38 dam Aft 30 dB SWT 501.3208 ms. 175225 GHz
Offset 15 dB Offset 15 dB
f
- D1-1300dBm [ D1-1300dBm
1 4
e [ T T [ T T e [ T T T T [Bureau |
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz | VERITAS |
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LTE Band 4

Channel Bandwidth: 5 MHz

Channel 19975

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range:

1 GHz ~ 18 GHz

REW 1 MHz
VBW 3 MHz

[T11RM VEW Warker 1 T1]

-44.35 dBm

REW 1 MHz
VBW 3 MHz

[T11RM VEW Warker 1771]

22,91 dBm
35 Ref35.dBm Att 30 dB SWT 501.3208 ms. 26809 MHz 35 Ref 38 diim At 30 dB SWT 501.3208 ms 171019 GHz
Offset 15dB Offset 15dB
O BT II0dEn [ DI-13.00dBm
1 4
; WWW
g e e h 5
-8 ! ! ! ! ! [6ureaul -8 ! ! ! ! ! [6ureaul
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz
Channel 20175
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 18 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 3 WHz . _44.03 dBm VBW 3 WHz . 2337 dBm
a5 Ref 38 dBm Att 30 dB SWT 501.3208 ms. 54419 WMHz a5 Ref38 dam Aft 30 dB SWT 501.3208 ms. 173016 GHz
Offset 15 dB Offset 15 dB
T
- D1-1300dBm [ Di-1300dBm
1 »
L
s 5
8 ! ! ! ! ! oo reau] 8 ! ! ! ! ! [ourcau]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz

Channel 20375

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range:

1 GHz ~ 18 GHz

a5 Rel 38 dam

Aft 30dB

REW 1 MHz
VBW 3 MHz
SWT 501.3208 ms.

MIRMVIEW  yorker 1 [71]
4452 dBm

Ref35 d8m Aft 30 dB

Offset 15 4B

813.84 MHz 5

REW 1 MHz
VBW 3 MHz
SWT 501.3208 ms.

MIRMVEW ok 1111
2378 dBm

175014 GHz

QOffset 15 dB
T

I Di-1300dEm

D1-1300dBm

T
Start 9 kHz

T T T
99.99 MHz/

T T T
Stop 1 GHz Start 1 GHz 17 GHz/

T
Stop 18 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 ~ 18 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 3 MHz _44.49 dBm VBW 3 MHz 2361 dBm
SWT 501.3208 ms 837 44 WHz 35 Ref 38 diim Aft 30 dB SWT 501.3208 ms. 171081 GHz

35 Re! 38 diim Aft 30 dB
Offset 15dB

Offset 15dB
T

[Dl-1300Em

I DI1300dEm

5| Mo A

-8 l T l 1 o0 ncaul -8 i l ] l i fovreay]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz
Channel 20175
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 18 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 3 WHz . 4421 dBm VBW 3 WHz . 23.85 dBm
a5 Rel 38 dam Aft 30 dB SWT 501.3208 ms. 573.00 MHz a5 Ref38 dam Aft 30 dB SWT 501.3208 ms. 172804 GHz
Offset 15 dB Offset 15 dB
T
D1 -13.00dBm [T D1-13.00dBm
1 4
. P e
o[ e "
8 ! ! ! ! ! ! oo reau] 8 ! ! ! ! ! Foureay]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz

Channel 20350

Frequency Range: 1 GHz ~ 18 GHz

Frequency Range: 9 kHz ~ 1 GHz
REW 1 MHz RN VEW ey my REW 1 MHz RN VEW e my
VBW 3 WHz . 4455 d8m VBW 3 WHz . 23.95 dBm
35 Rer35 dim At 3048 SWT 501.3208 ms 932 24 1Kz 45 Ref38 dBm At 30 4B SWT 501.3208 ms 174545 GHz

Offset 15 4B Offset 15 dB
T

D] -1300dBm

I Di-1300dEm

oW "
5 T [ [ T [ T 5 T [ [ [ T
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz %
Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Chan

nel Bandwidth: 15 MHz

Channel 20025

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range:

1 GHz ~ 18 GHz

RBW 1 MHz
VBW 3 MHz

[T1IRM VEW

Marker 1 [T1]

-44.37 dBm

RBW 1 MHz
VBW 3 MHz

[T11RM VEW Warker 17711

23.89 dBm
35 Re! 38 diim Att 30 dB SWT 501.3208 ms 26549 MHz 35 Ref 38 diim At 30 dB SWT 501.3208 ms 171081 GHz
Offset 15dB Offset 15 dB
B
B S RSEX R T [ DL-13.00dBm
1 _4f
b g PN e
750_& poncen g0 ) - )
- ! ! ! ' T ! |Zrssoa - i T T 7 : e
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz
Channel 20175
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 18 GHz
RBW 1 MHz [T1]1RM VEW Marker 1 [T1] RBW 1 MHz [T1]1RM VEW Marker 1 [T1]
VBW 3 WHz . _44.44 dBm VBW 3 WHz . 22.96 dBm
35 Re! 38 diim Aft 30 dB SWT 501.3208 ms 78494 MHz 35 Ref 38 diim Aft 30 dB SWT 501.3208 ms. 172591 GHz
N Offset 15 4B N Offset 15 48
D1-1300dEm [ D1-13.00dBm
1
1
oo bl s _ _
- ! ! ! ' J ! o] -8 T T T 7 i e
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz

Channel 20325

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range:

1 GHz ~ 18 GHz

REW 1 MHz
VBW 3 MHz
SWT 501.3208 ms.

[T11RM VEW
a5 Rel 38 dam Aft 30dB

Offset 15 4B

I Di-1300dEm

T T T
Start 9 kHz 99.99 MHz/ Stop 1 GHz

Marker 1 [T1]

[BUREAU]
VERITAS

-44.05 dBm

907 74 WKz 35 Rer35 diim Alt 30 d8

REW 1 MHz
VBW 3 MHz
SWT 501.3208 ms.

[T11RM VEW Warker 1771]

2381 dBm
1.74079 GHz

QOffset 15 dB
T

-13.00dBm

PP —————

)

T T
Start 1 GHz 1.7 GHz/

! [eurEAu]
Stop 18 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
1

GHz ~ 18 GHz

Frequency Range:

Frequency Range: 9 kHz ~ 1 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 3 WHz . _44.59 dBm VBW 3 WHz . 23,68 dBm
35 Ref35.dBm Att 30 dB SWT 501.3208 ms. 846 74 WMHz 35 Ref 38 diim At 30 dB SWT 501.3208 ms 171104 GHz
Offset 15dB Offset 15dB
T
D1-1300dEm [ DI-13.00dBm
1 4|
o
e ”I
s - e 5
-8 ! ! ! ! ! fovreay] -8 ! ! ! ! ! fovreay]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz
Channel 20175
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 18 GHz
RBW 1 MHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 3 WHz . _44.48 4Bm VBW 3 WHz . 23.41 dBm
a5 Ref 38 dBm Att 30 dB SWT 501.3208 ms. 57659 MHz a5 Ref38 dam Aft 30 dB SWT 501.3208 ms. 172379 GHz
Offset 15 dB Offset 15 dB
T
D1 -13.00dBm [T D1-13.00dBm
4 1
, i
et
8 ! ! ! ! ! oo reau] 8 ! ! ! ! ! m}m:l
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 1.7 GHz/ Stop 18 GHz
Channel 20300

:1GHz ~ 18 GHz

Frequency Range

REW 1 MHz RN VEW ey my REW 1 MHz RN VEW e my
VBW 3 MHz _44.44 dBm VBW 3 WHz 23.80 dBm
35 Rer35 dim Alt 3098 SWT 5013208 ms 868 89 MHz 35 Rer35 diim Alt 30 d8 SWWT 5013208 ms. 173611 GHz
Offset 15 4B Offset 15 4B
I B11500dEm D} -1300d6m
1
"
.
e T T T T T T e T T T T T R
Start 9 kHz 99.99 WHz/ Stop 1 GHz Start 1 GHz 17 GHz! Stop18GHz  IIELARENE

Note: The signal over the limit in 9

kHz is from spectrum analyzer.
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LTE Band 12

Channel Bandwidth: 1.4 MHz

Channel 23017

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 8 GHz

REW 100 kHz
VBW 300 kHz

[T11RM VEW Warker 1 T1]

REW 1 MHz
VBW 3 MHz

[T11RM VEW

Marker 1 [T1]

Offset 15 4B

23.26 dBm -40.62 dBm
35 Ref 35 dBm Alt 30 dB SWT 501.306267 69823 MHz 35 Rer35 dim At 30 dB SWT 501.308267 370388 GHz
Offset 15dB Offset 15dB
T
S DTT300dEm S DT TI00dEm
1
P e s
oy ] - -
it
)
e T T i T T | e -8 T T T T [euwreau]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 700 MHz/ Stop 8 GHz
Channel 23095
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 8 GHz
REBW 100 kHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 300 kHz . 23.10 dBm VBW 3 WHz . 4063 dBm
25 Ref 35 dBm Al 30 d8 SWT 501.306267 705.9 MHz 35 Rer35 diim Al 30 d8 SWT 501.308267 320831 GHz

Offset 15 4B

1

‘" Di-1300dEm

" Di-1300dEm

60

@&

55|

11 55

T T
Start 9 kHz 99.99 MHz/

! | e !
Stop 1 GHz Start 1 GHz

T
700 MKz

T
Stop 8 GHzZ

[BUREAU]
VERITAS

Channel 23173

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 8 GHz

a5 Rel 38 dam Aft 30dB

REW 100 kHz
VBW 300 kHz
SWT 501.308267

MIRMVIEW  yorker 1 [71]
2243 dBm
714 85 WHz

a5 Ref38 dam Aft 30 dB

Offset 15 4B

REW 1 MHz
VBW 3 MHz
SWT 501.308267

[T11RM VEW

Offset 15 dB

1

‘" Di-1300dEm

" Di-1300dEm

- L —y
i i Ny
50
‘657I T [ [ T T 5 T [ [ [ T
Start 9 kHz 99.99 WHz/ Stop 1 GHz Start 1 GHz 700 WHz/ Stop 8 GHz

Marker 1 [T1]
—40.49 dBm
382499 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: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 8 GHz

REW 100 kHz
VBW 300 kHz

[T11RM VEW REW 1 MHz

Marker 1 [T1
orker 117711 VBW 3 MHz

[T11RM VEW

Marker 1 [T1]

23.07 dBm -40.44 dBm
35 ReT35 dBim Alt 30 dB SWT 501.306267 69818 MHz 35 Rer35 dim Att 30 dB SWT 501.308267 383744 GHz
Offset 15dB Offset 15dB
1
S DTT300dEm S DT TI00dEm
1
) W gl o
Wit
-60- ‘
e i l T [ 1 -y ] -8 i l T 1 [ourcaul
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 700 MHz/ Stop 8 GHz
Channel 23095
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 8 GHz
REBW 100 kHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 300 kHz . 23.04 dBm VBW 3 WHz . 4065 dBm
35 Rer35 dim Al 30 d8 SWT 501.306267 705.23 MHz 35 Rer35 diim Att 30 dB SWT 501.308267 373398 GHz
Offset 15 dB Offset 15 dB
1
‘" Di-1300dEm " Di-1300dEm
1
PRPRNS PURRT: T e e
| e T
A
= | (@)
ha T T i T T | e 8 T T T T [ourcau]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 700 MHz/ Stop 8 GHz

Channel 23165

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 8 GHz

a5 Rel 38 dam

REW 100 kHz
VBW 300 kHz
Aft 30dB

SWT 501.308267

[T1IRM VEW REW 1 MHz

Marker 1 [T1
orker 11711 VBW 3 MHz

2271 dBm

Offset 15 4B

[T11RM VEW

1

‘" Di-1300dEm

50
55|

T T T T T
Start 9 kHz

T T T
99.99 MHz/

71318 MHz 35 Ref38 dBm Aft 30 dB SWT 501.308267
Offset 15 dB
- DI -13.00dBm
1
e o eI e x
"~ s e A i
ot

T 1 8 T T T T T
Stop 1 GHz Start 1 GHz 700 MKz Stop 8 GHz

Marker 1 [T1]
40,62 dBm
382114 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel 23035

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 8 GHz

REW 100 kHz

[T11RM VEW Marker 1[71] REW 1 MHz

[T11RM VEW

Marker 1 [T1]

VBW 300 kHz 2354 dBm VBW 3 WHz _40.41 dBm
35 ReT35 dBim Alt 30 dB SWT 501.306267 69833 MHz 35 Rer35 dim At 30 dB SWT 501.308267 3.08265 GHz
Offset 15dB Offset 15dB
T
S DTT300dEm S DT TI00dEm
1
-60- ‘
e i l T [ l 1 -y ] -8 i l T l 1 [ourcaul
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 700 MHz/ Stop 8 GHz
Channel 23095
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 8 GHz
REBW 100 kHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 300 kHz . 2278 dBm VBW 3 WHz . _40.28 dBm
35 Rer35 dim Al 30 d8 SWT 501.306267 70532 MHz 35 Rer35 diim Al 30 d8 SWT 501.308267 799514 GHz

Offset 15 4B

Offset 15 4B

1

" Di-1300dEm

‘" Di-1300dEm

T —

60

5 a T [

T
Start 9 kHz 99.99 MHz/

! T ! !
Stop 1 GHz Start 1 GHz 700 MHz/

T
Stop 8 GHzZ
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Channel 23155

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 8 GHz

REW 100 kHz

[T1IRM VEW REW 1 MHz

[T11RM VEW

Marker 1 [T1]
VBW 300 kHz 2259 dBm VBW 3 WHz
35 Rer35 dim Alt 3098 SWT 501308267 71133 WKz 35 Rer35 diim Alt 30 d8 SWT 501308267
Offset 15 4B Offset 15 4B
1
M B1-1500d6m N DI-1500dBm
1
I
i St R
. e oaiiien Ny T
'  csne
50
e T T T T T T e T T T T T
Start 9 kHz 99.99 WHz/ Stop 1 GHz Start 1 GHz 700 WHz/ Stop 8 GHz

Marker 1 [T1]
—40.43 dBm
368288 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 12

Channel Bandwidth: 10 MHz

Channel 23060

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 8 GHz

REW 100 kHz
VBW 300 kHz

[T11RM VEW Warker 1 T1]

REW 1 MHz
VBW 3 MHz

[T11RM VEW

Marker 1 [T1]

22.00 dBm -40.56 dBm
35 Ref 35 dBm Alt 30 dB SWT 501.306267 698.53 MHz 35 Rer35 dim At 30 dB SWT 501.308267 382989 GHz
Offset 15dB Offset 15dB
1
S DTT300dEm S DT TI00dEm
1
@
e T T i T T T | e -8 T T T T T [ourcaul
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 700 MHz/ Stop 8 GHz
Channel 23095
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 8 GHz
REBW 100 kHz [T1] RM VIEW Marker 1 [T1] RBW 1 MHz [T1]RM VEW Marker 1 [T1]
VBW 300 kHz . 2224 dBm VBW 3 WHz . 4077 dBm
25 Ref 35 dBm Al 30 d8 SWT 501.306267 703.03 MHz 35 Rer35 diim Al 30 d8 SWT 501.308267 465253 GHz

Offset 15 4B

1

‘" Di-1300dEm

50
55|

Start 9 kHz

T
99.99 MHz/

T
Stop 1 GHz
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Offset 15 4B

" Di-1300dEm

T
Start 1 GHz

T
700 MKz

T
Stop 8 GHzZ
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Channel 23130

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 8 GHz

a5 Rel 38 dam

Aft 30dB

REW 100 kHz
VBW 300 kHz
SWT 501.308267

[T1]RM VEW

Offset 15 4B

T

‘" Di-1300dEm

50
55|

T
Start 9 kHz

T
99.99 MHz/

T
Stop 1 GHz

Marker 1 [T1]
23.06 dBm
706,58 MHz

a5 Ref38 dam

Aft 30 dB

REW 1 MHz
VBW 3 MHz
SWT 501.308267

[T11RM VEW

Offset 15 dB

" Di-1300dEm

- ORI
S

T
Start 1 GHz

T
700 MKz

T
Stop 8 GHz

Marker 1 [T1]

-40.70 dBm
7.95429 GHz

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

Report No.: RF200710D07-1

Page No. 70/ 110

Report Format Version: 6.1.1




rmry?
& -
& A

1520
BUREAU
VERITAS

4.8 Radiated Emission Measurement

4.8.1 Limits of Radiated Emission Measurement

a. 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.

4.8.2 Test Procedure

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m (below or equal 1 GHz) and/or 1.5 m (above 1 GHz) height of Turn Table, rotated the table around
360 degrees to search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1 m to 4 m to find the maximum polar radiated power. The
“‘Read Value” is the spectrum reading the maximum power value.

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

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

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

Note: The resolution bandwidth of spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz.

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m

Variable

EUT& . sm
Support Unjts ' '

Turn Table

Ground Plane

Test Receiver

[ | —
0O 0O OO
/Wan] 0 0 0 oy
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | I
Turn Table D -
Absorber
_ e
150 1 My —
500 MMAAANA
= T

Ground Plane

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.8.5 Test Results
LTE Band 4

Channel Bandwidth: 1.4 MHz / QPSK

Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
oLeveI{dBm} Date: 2020-07-27
-10.0] PART27
-20.0
-30.0]
-40.0| 2
-50.0] !
-60.0
-70.0]
a 3000 6000. 3000. 10000. 12000. 16000. 18000
Frequency {(MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 4 QPSK_1.4M Link L-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 3421.48 -49.85 -41.51 -13.88 -8.34 -36.85 Peak
2 pp 5132.10 -39.88 -38.14 -13.68 -1.74 -26.88 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4

Level (dBm) Date: 2020-07-27

-10.0 PART27

-20.0

-30.0

-40.0

-50.0

-60.0|

-10.0

3000 6000. 8000. 10000. 12000. 14000. 16000. 12000
Frequency {(MHz)

Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 4 QPSK_1.4M Link_L-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 3421.48 -45.33 -36.99 -13.88 -8.34 -32.33 Peak
2 pp 5132.10 -36.17 -34.43 -13.00 -1.74 -23.17 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3

i.}Le1.lb:_:-l (dBm) Date: 2020-07-27

-10.0 FARTLT

-20.0

A
e
=)
o

3000 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)

Site : 966 Chamber 5

Condition: PART27 HORIZONTAL

Remak : LTE Band 4 QPSK_1.4M Link M-CH
Tested by: Cyril Chen

Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 3465.00 -48.06 -40.18 -13.08 -7.88 -35.06 Peak
2 pp 5197.50 -42.19 -48.12 -13.08 -2.87 -29.19 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
Level {dBm) Date: 2020-07-27
-10.0 PART 27
-20.0]
-30.0] 5
400/
-50.0]
-60.0
-70.0]
a 3000 6000. 2000. 10000. 12000. 14000. 16000. 18000
Frequency {(MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 4 QPSK_1.4M Link_M-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 3465.008 -48.48 -32.60 -13.80 -7.88 -27.48 Peak

2 pp 5197.50 -34.58 -32.51 -13.08 -2.87 -21.58 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
l}Le1.l\e:-l (dBm) Date: 2020-07-27

-10.0 FART LT

-20.0]

3000 6000. 3000. 10000. 12000. 14000. 16000. 18000
Frequency {(MHz)

Site : 966 Chamber 5

Condition: PART27 HORIZONTAL

Remak : LTE Band 4 QPSK_1.4M Link H-CH

Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 3508.68 -46.81 -38.56 -13.08 -7.45 -33.81 Peak
2 pp 5262.90 -36.18 -33.58 -13.08 -2.52 -23.10 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4

Level (dBm) Date: 2020-07-27

-10.0 PART2T

-20.0

3000 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)

Site : 966 Chamber 5

Condition: PART27 VERTICAL

Remak : LTE Band 4 QPSK_1.4M Link H-CH
Tested by: Cyril Chen

Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 3508.60 -48.51 -33.06 -13.80 -7.45 -27.51 Peak
2 pp 5262.98 -34.15 -31.63 -13.80 -2.52 -21.15 Peak
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Channel Bandwidth: 5 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3

oLeveI (dBm) Date: 2020-07-27

-10.0 PART 2T

-20.0

-30.0

40.0 2

3000 6000. 3000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 4 QPSK_5M Link L-CH
Tested by: Cyril Chen

Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 3425.08 -49.74 -41.48 -13.08 -8.34 -36.74 Peak
2 pp 5137.50 -41.51 -39.77 -13.68 -1.74 -28.51 Peak

Report No.: RF200710D07-1 Page No. 79/ 110 Report Format Version: 6.1.1




|BUREAU |
VERITAS

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
l}Le‘\.rel (dBm) Date: 2020-07-27

100 PARTZT

-20.0]

3000 6000. 2000. 10000. 12000. 14000. 16000. 18000
Frequency {(MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 4 QPSK_5M Link_L-CH
Tested by: Cyril Chen

Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 3425.08 -43.99 -35.65 -13.80 -B8.34 -30.99 Peak
2 pp 5137.58@ -37.92 -36.18 -13.8@ -1.74 -24.92 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
l}Le1.l\e:-l (dBm) Date: 2020-07-27

-10.0 FART LT

-20.0]

IS
e
=]
1o

3000 6000. 8000. 10000. 12000. 14000. 16000. 18000
Frequency {(MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 4 QPSK_5M Link M-CH
Tested by: Cyril Chen

Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 3465.08 -45.89 -38.01 -13.08 -7.88 -32.89 Peak
2 pp 5197.50 -41.91 -39.84 -13.08 -2.87 -28.91 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
0Level (dBm) Date: 2020-07-27
-10.0 PART27
-20.0
-30.0
2
-40.0f—1
-50.0
-60.0
-10.0
& 3000 6000. 2000. 10000. 12000. 14000. 16000. 18000
Frequency {(MHz)
Site 966 Chamber 5
Condition: PART27 VERTICAL
Remak LTE Band 4 QPSK_SM Link_M-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 3465.08 -42.34 -34.46 -13.88 -7.88 -29.34 Peak
2 pp 5197.50 -38.16 -36.89 -13.00 -2.87 -25.16 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
oLe\leI (dBm) Date: 2020-07-27
-10.0] PART27
-20.0
-30.0
400 5
-50.0
-60.0
-70.0
8 3000 6000. 2000. 10000. 12000. 16000. 13000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak LTE Band 4 QPSK_5M Link_H-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB

3505.08 -45.40 -37.95 -13.80
5257.58 -44.84 -41.52 -13.08

-7.45 -32.48 Peak
-2.52 -31.84 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
{}Le‘v\el (dBm) Date: 2020-07-27

-10.0 PART2T

-20.0

3000 6000. 2000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 4 QPSK_5M Link_H-CH
Tested by: Cyril Chen

Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 35085.88 -41.37 -33.92 -13.88 -7.45 -28.37 Peak
2 pp 5257.58@ -39.81 -37.29 -13.80 -2.52 -26.81 Peak
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Channel Bandwidth: 20 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3

l}Le1.l\e:-l (dBm) Date: 2020-07-27

-10.0 PART27

-20.0

-30.0]

-40.0 Z

3000 6000. B2000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 4 QPSK_286M Link L-CH
Tested by: Cyril Chen

Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 3446.08 -49.85 -41.63 -13.08 -8.22 -36.85 Peak
2 pp 5168.00 -43.01 -41.18 -13.08 -1.91 -38.81 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
l}Le1.l\‘.'-:-l (dBm) Date: 2020-07-27

-10.0 FARTLT

-20.0

3000 6000. 2000. 10000. 12000. 14000. 16000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 4 QPSK_286M Link L-CH
Tested by: Cyril Chen

Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 3446.08 -45.14 -36.92 -13.08 -8.22 -32.14 Peak
2 pp 5168.80 -38.13 -36.22 -13.88 -1.91 -25.13 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 7
l}Level {dBm) Date: 2020-07-27
-10.0 PART2T
-20.0
-30.0|
8
-40.0
-
50.0] 2';‘
=
60.0 t:rj”“
70.0
8 30 1000. 3000. 5000. T000. 9000. 11000. 13000. 15000. 18000
Frequency {(MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 4 QPSK_28M Link_M-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

39.08 -51.77 -52.15 -13.88 ©.38 -38.77 QP
qp  156.18 -48.57 -42.63 -13.88 -5.94 -35.57 QP
258.19 -51.13 -45.14 -13.88 -5.99 -38.13 QP
A425.76 -64.97 -59.23 -13.@8 -5.74 -51.97 QP
746.83 -068.88 -61.70 -13.80 ©.82 -47.88 QP
883.08 -61.97 -62.45 -13.88 0.48 -48.97 QP
3465.88 -47.77 -39.89 -13.88 -7.88 -34.77 Peak
pp 5197.56 -39.27 -37.20 -13.80 -2.97 -26.27 Peak

= I RV IR W
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 8
l}Lewe-l (dBm) Date: 2020-07-27
-10.0 PART2T
-20.0]
-30.0 5
40.0 7
-50.0pP
L
60.0[f 5
-70.0|
8 30 1000. 3000. 5000. T000. 9000. 11000. 13000. 15000. 18000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 4 QPSK_26M Link M-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 gp 30.08 -45.18 -45.56 -13.88 ©.38 -32.18 QP
2 45.52 -49.16 -46.66 -13.80 -2.58 -36.16 QP
3 154.16 -51.58 -45.18 -13.880 -6.48 -38.58 QP
4 202.66 -56.51 -48.61 -13.80 -7.98 -43.51 QP
5 547.81 -63.18 -60.23 -13.80 -2.95 -59.18 QP
6 746.83 -68.85 -61.67 -13.806 ©.82 -47.85 QP
7 3465.08 -43.78 -35.99 -13.80 -7.88 -30.78 Peak
8 pp 5197.50 -33.97 -31.99 -13.08 -2.87 -208.97 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3

0 Level (dBm) Date: 2020-07-27

-10.0 PARTZ7

-20.0

3000 G000. 2000. 10000. 12000. 14000. 16000. 12000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 4 QPSK_28M Link_H-CH
Tested by: Cyril Chen

Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 3490.08 -49.53 -41.88 -13.88 -7.65 -36.53 Peak
2 pp 5235.00 -44.93 -42.52 -13.880 -2.41 -31.93 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
ﬂLevel (dBm) Date: 2020-07-27

100 PART2T

-20.0]

3000 6000. 2000. 10000. 12000. 14000. 16000. 12000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 4 QPSK_26M Link_H-CH
Tested by: Cyril Chen

Read Limit Over
Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 34590.08 -45.47 -37.82 -13.88 -7.65 -32.47 Peak
2 pp 5235.00@ -38.47 -36.86 -13.80 -2.41 -25.47 Peak
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LTE Band 12
Channel Bandwidth: 1.4 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
oLeveI{dBml Date: 2020-07-30
-10.0 PART27
-20.0
-30.0
-40.0|
1
50.0 2
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. B8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 12 QPSK_1.4M Link L-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1399.48 -48.53 -36.68 -13.80 -11.85 -35.53 Peak
2 3458.58 -58.84 -43.31 -13.88 -7.53 -37.84 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
oLe\’el{ﬂBml Date: 2020-07-30
-10.0 PART2T
-20.0
-30.0
-40.0
5001 Z
-60.0
-70.0
h 1000 2000. 3000. 4000. 5000. 6000. T000. B8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART27 VERTICAL
Remak LTE Band 12 QPSK_1.4M Link_L-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1399.48 -52.81 -46.96 -13.80 -11.85 -39.81 Peak
2 pp 3498.50 -50.98 -43.45 -13.08 -7.53 -37.98 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
oLeveI{dBm} Date: 2020-07-30
-10.0 PART27
-20.0
-30.0
-40.0
2 4
-50.0 3
1
-60.0
-T0.0
8 1000 2000. 3000. 4000. 5000. G000, T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 12 QPSK_1.4M Link_M-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1415.88 -59.32 -47.24 -13.80 -12.88 -46.32 Peak
pp 2122.50 -47.30 -37.43 -13.00 -9.87 -34.30 Peak
2830.08 -53.86 -45.38 -13.80 -8.48 -40.86 Peak
3537.58 -43.00 -48.78 -13.80 -7.22 -35.60 Peak

T N )
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
{}Le‘v\el{dBm} Date: 2020-07-30
-10.0 PARTZ7
-20.0]
-30.0]
-40.0|
4
500 = 5
-60.0|
-70.0|
a 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 2000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART27 VERTICAL
Remak LTE Band 12 QPSK_1.4M Link_M-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1415.88 -55.29 -43.21 -13.80 -12.08 -42.29 Peak
2 2122.58 -53.79 -43.92 -13.88 -9.87 -49.79 Peak
3 2830.08 -56.44 -47.96 -13.80 -8.48 -43.44 Peak
4 pp 3537.59 -47.99 -48.77 -13.08 -7.22 -34.99 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
ﬂLe\leI{dBml Date: 2020-07-30
-10.0] PART27
-20.0]
-30.0]
-40.0
50.0 2 2 4
-60.0| !
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART27 HORIZOMTAL
Remak LTE Band 12 QPSK_1.4M Link_H-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1430.608 -68.01 -47.78 -13.80 -12.31 -47.01 Peak
2 pp 2145.99 -58.60 -41.13 -13.08 -9.47 -37.60 Peak
3 2861.208 -51.85 -43.42 -13.80 -8.43 -38.85 Peak
4 3576.58 -58.86 -43.87 -13.880 -6.99 -37.86 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
ol_e\nel.[dﬂm] Date: 2020-07-30
-10.0 PART2T
-20.0
-30.0
-40.0
2
50.01 1 5 4
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. B8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 12 QPSK_1.4M Link H-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1430.68 -53.36 -41.65 -13.80 -12.31 -48.36 Peak
pp 2145.90@ -48.79 -39.32 -13.80 -9.47 -35.79 Peak
2861.28 -54.16 -45.73 -13.88 -8.43 -41.16 Peak
3576.58 -52.84 -45.05 -13.88 -6.99 -39.64 Peak

T
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Channel Bandwidth: 5 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
l}Le‘hﬁel (dBm) Date: 2020-07-28
-10.0 PART2T
-20.0|
-30.0
-40.0
! 2
-50.0
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. G000, T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 12 QPSK_5M Link_L-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1403.00 -46.53 -34.82 -13.00 -11.91 -33.53 Peak
2 3507.58 -49.84 -42.39 -13.08 -7.45 -36.84 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
Level (dBm) Date: 2020-07-28
0.0 PART27
-20.0|
-30.0
-40.0
2
-50.0 !
-60.0
-70.0|
B 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency {(MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 12 QPSK_5M Link_L-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 1483.88 -49.81 -37.98 -13.80 -11.91 -36.81 Peak
2 pp 3587.50@ -47.98 -48.53 -13.80 -7.45 -34.98 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
ﬂLeveI{dBm} Date: 2020-07-28
'10'{} FRARTLF
-20.0
-30.0
-40.0| 2 1
500 3
-60.0
-70.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 2000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 12 QPSK_SM Link M-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 1415.08 -508.42 -38.34 -13.08 -12.88 -37.42 Peak
2 2122.58 -45.38 -35.43 -13.88 -9.87 -32.30 Peak
3 2830.00 -52.86 -44.38 -13.80 -B8.48 -39.86 Peak
4 pp 3537.50 -44.92 -37.76 -13.80 -7.22 -31.92 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
oLe\'\eI (dBm) Date: 2020-07-28
-10.0] PART27
-20.0]
-30.0]
-40.0|
4
-50.0 1 7 3
-60.0|
-70.0|
8 1000 2000. 3000. 4000. 5000. 6000. T000. £8000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART27 VERTICAL
Remak LTE Band 12 QPSK_5M Link_M-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1415.88 -54.29 -42.21 -13.80 -12.88 -41.29 Peak
2 2122.58 -53.63 -43.76 -13.80 -9.87 -40.63 Peak
3 2830.00 -55.20 -46.72 -13.80 -8.48 -42.20 Peak
4 pp 3537.50 -45.99 -38.77 -13.68 -7.22 -32.99 Peak
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High Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
i.}Le‘\ulb%:-l (dBm) Date: 2020-07-28
-10.0 PART2T
-20.0
-30.0|
-40.0
2
50.0 3 4
1
-60.0
-T0.0
8 1000 2000. 3000. 4000. 5000. G000, T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 12 QPSK_5M Link_H-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1427.88 -56.65 -44.48 -13.80 -12.25 -43.65 Peak
pp 2140.50 -49.60 -48.03 -13.80 -9.57 -36.60 Peak
2854.08 -58.85 -42.41 -13.88 -8.44 -37.85 Peak
3567.58 -49.86 -42.87 -13.880 -6.99 -36.86 Peak

T N )
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
oLeveI (dBm) Date: 2020-07-28
-10.0 PART27
-20.0
-30.0
-40.0
2
50.0—1 3
-60.0|
-710.0
8 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 12 QPSK_S5M Link H-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB
1 1427 .08 -52.36 -48.11 -13.68 -12.25 -39.36 Peak
2 pp 2148.50 -46.79 -37.22 -13.88 -9.57 -33.79 Peak
3 3567.58 -58.04 -43.05 -13.880 -6.99 -37.64 Peak
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Channel Bandwidth: 10 MHz / QPSK
Low Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 3
oLeveI {dBm}) Date: 2020-07-28
0.0 PART27
-20.0|
-30.0
-40.0
50.0] | “
50, 5 3
-60.0
-70.0|
B 1000 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000
Frequency {(MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 12 QPSK_18M Link_L-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 pp 1408.00 -47.21 -35.25 -13.08 -11.96 -34.21 Peak
2 2112.08 -56.20 -46.24 -13.08 -9.96 -43.28 Peak
3 2816.88 -53.82 -45.33 -13.80 -8.49 -48.82 Peak
4 3520.00 -49.24 -41.86 -13.88 -7.38 -36.24 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
Dll_e\l\el {dBm) Date: 2020-07-28
-10.0 FARTLS
-20.0
-30.0]
-40.0|
1 4
-50.0]
2 3
-60.0|
-70.0
& 1000 2000. 3000. 4000. 5000. G000. T000. £000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 12 QPSK_18M Link_L-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 pp 1406.00 -48.30 -36.34 -13.08 -11.96 -35.30 Peak
2 2112.08 -56.76 -46.80 -13.880 -9.96 -43.76 Peak
3 2816.88 -55.43 -46.94 -13.880 -8.49 -42.43 Peak
4 3520.08 -48.63 -41.25 -13.80 -7.38 -35.63 Peak
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Middle Channel

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 5
ﬂlLe'uel {dBm) Date: 2020-07-28
-10.0 PART27
-20.0
-30.0
-40.0| 10
2q 7
-50.0 8 9
60.0 26
4
-70.0
8 30 1000. 2000. 3000. 4000. 5000. 6000. T000. 8000. 2000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 HORIZONTAL
Remak : LTE Band 12 QPSK_16M Link M-CH
Tested by: Cyril Chen
Read Limit Over

Freq Level Level Line Factor Limit Remark

MHz dBm dBm dBm dB dB

1 30.00 -49.85 -49.43 -13.80 8.38 -36.85 QP
2 gp 148.34 -48.84 -41.87 -13.88 -7.77 -35.84 QP
3 256.98 -49.99 -43.77 -13.88 -6.13 -36.90 QP
4 547.81 -66.18 -£3.23 -13.88 -2.95 -53.18 QP
5 729.37 -68.26 -60.74 -13.80 ©9.48 -47.26 QP
5] 861.29 -60.93 -61.29 -13.88 ©.36 -47.93 QP
7 1415.88 -48.92 -36.84 -13.80 -12.88 -35.92 Peak
8 2122.58 -55.10 -45.23 -13.88 -9.87 -42.10 Peak
9 2830.00 -52.72 -44.24 -13.08 -8.48 -39.72 Peak
@ pp 3537.50 -46.13 -38.91 -13.08 -7.22 -33.13 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 6
DLeveI (dBm) Date: 2020-07-28
-100 PARTZT
-20.0
-30.0
-40.0 10
500/ 7 g
8
N 5
60.0 B
-70.0
& 30 1000. 2000. 3000. 4000. 5000. 6000. T000. 2000. 9000
Frequency (MHz)
Site 966 Chamber 5
Condition: PART27 VERTICAL
Remak LTE Band 12 QPSK_1@M Link_M-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 qp 30.00 -45.17 -45.55 -13.880 ©8.38 -32.17 QP
2 44,55 -48.47 -46.48 -13.80 -1.99 -35.47 QP
3 158.84 -51.34 -45.95 -13.88 -5.39 -38.34 QP
4 204.68 -56.70 -48.87 -13.00 -7.83 -43.79 QP
5 721.61 -59.18 -59.50 -13.80 ©.32 -46.18 QP
] 875.84 -63.17 -63.61 -13.00 ©.44 -58.17 QP
7 1415.08 -53.69 -41.81 -13.08 -12.88 -48.89 Peak
8 2122.58 -55.46 -45.59 -13.08 -9.87 -42.46 Peak
9 2830.00 -54.84 -45.56 -13.08 -8.48 -41.84 Peak
18 pp 3537.50@ -45.85 -37.83 -13.80 -7.22 -32.85 Peak
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High Channel

Data: 3

0

Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Level (dBm)

Date: 2020-07-28

-10.0

FART LT

-20.0

1000 2000. 3000. 4000.

Site

966 Chamber 5

Condition: PART27 HORIZONTAL
LTE Band 12 QPSK_18M Link_ H-CH
Tested by: Cyril Chen

Remak

Read Limit
Freq Level Level Line

5000.
Frequency {(MHz)

Over

6000. T000. 8000. 9000

Factor Limit Remark

pp

MHz dBm dBm dBm

1422.88 -47.97 -35.78 -13.80
2133.88 -53.82 -44.15 -13.80
2844.00 -50.40 -41.94 -13.08
3555.88 -46.69 -39.54 -13.00

dB dB

-12.19 -34.97 Peak
-9.67 -48.82 Peak
-8.46 -37.40 Peak
-7.15 -33.869 Peak
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Bureau Veritas Consumer Products Services Ltd.,Taoyuan Branch

Data: 4
0Level (dBm) Date: 2020-07-28
-10.0 PART 2T
-20.0]
-30.0]
-40.0|
4
2
50.0) 1 3
-60.0
-70.0]
a 1000 2000. 3000. 4000. 5000. G000. T000. £000. 9000
Frequency (MHz)
Site : 966 Chamber 5
Condition: PART27 VERTICAL
Remak : LTE Band 12 QPSK_18M Link_H-CH
Tested by: Cyril Chen
Read Limit Over
Freq Level Level Line Factor Limit Remark
MHz dBm dBm dBm dB dB
1 1422.88 -55.22 -43.83 -13.80 -12.19 -42.22 Peak
2 2133 .08 -50.71 -41.e4 -13.88 -9.67 -37.71 Peak
3 2844.8@ -53.77 -45.31 -13.80 -8.46 -408.77 Peak
4 pp 3555.00 -46.84 -39.69 -13.68 -7.15 -33.84 Peak
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information of the Testing Laboratories

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

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

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565

Fax: 886-2-26051924 Fax: 886-3-6668323

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

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

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

--- END -
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