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1 Certificate of Conformity

Product: Smartphone
Model Name: GO020A
Sample Status: Identical Prototype
Applicant: Google LLC
Test Date: Oct. 17, 2018 ~ Oct. 26, 2018

Standards: FCC Part 27, Subpart C, H, F, 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.

T WA
Prepared by : /\_A , Date: Dec. 27, 2018

Ivonne Wu / Supervisor

Approved by : / , Date: Dec. 27, 2018
Dylan Chiou / Project Engineer
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2  Summary of Test Results
Applied Standard: FCC Part 27 & Part 2 (WCDMA)
FCC Test Item Result Remarks
Clause
2.1046 Equivalent Isotropic Radiated . -
27.50(d)(4) Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 . . . -
Occupied Bandwidth Pass Meet the requirement of limit.
27.53(h)
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(h) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 . o . -
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 -29.61 dB
' at 30.00 MHz.
Applied Standard: FCC Part 27 & Part 2 (LTE 4)
FCC Test Item Result Remarks
Clause
2.1046 Maximum Peak Output Power Pass Meet the requirement of limit
27.50(d)(4) P q :
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 Occupied Bandwidth Pass Meet the requirement of limit
27.53(h) P q '
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 . L . .
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 -29.21 dB
' at 30.00 MHz.
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Applied Standard: FCC Part 27 & Part 2 (LTE 12)

FCC Test Item Result Remarks
Clause
2.1046 . . -
27.50(c)(10) 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(9) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(9)
21053 Meet the requirement of limit.
27’ 53(q) Radiated Spurious Emissions Pass Minimum passing margin is -21.47 dB
>3 at 2112.00 MHz.
Applied Standard: FCC Part 27 & Part 2 (LTE 13)
FCC Test Item Result Remarks
Clause
2.1046 . . -
27.50(b)(10) 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(c)(2)(4) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 . . . -
27.53(c)(2) Conducted Spurious Emissions Pass Meet the requirement of limit.
21053 Meet the requirement of limit.
. Radiated Spurious Emissions Pass Minimum passing margin is -20.17 dB

27.53(c)(2)&(f)

at 1564.00 MHz.
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Applied Standard: FCC Part 27 & Part 2 (LTE 17)

FCC Test Item Result Remarks
Clause
2.1046 . . -
27.50(c)(10) 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(9) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(9)
21053 Meet the requirement of limit.
27’ 53(q) Radiated Spurious Emissions Pass Minimum passing margin is -27.39 dB
> at 2130.00 MHz.
Applied Standard: FCC Part 27 & Part 2 (LTE 66)
FCC Test Item Result Remarks
Clause
2.1046 . . -
27.50(d)(4) Maximum Peak Output Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 . . . -
27.53(h) Occupied Bandwidth Pass Meet the requirement of limit.
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(h) Band Edge Measurements Pass Meet the requirement of limit.
21051 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 -29.92 dB

at 30.00 MHz.
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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:

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

Topward

Description & . Date of Due Date of

Manufacturer Model No. Serial No. Calibration Calibration
LZ?lteﬁtece'Ver N9038A MY51210203 Mar. 16, 2018 | Mar. 15, 2019
Spectrum Analyzer N9010A MY56070348 Sep. 06,2018 | Sep. 05, 2019
Keysight
Spectrum Analyzer
ROHDE & SCHWARZ FSU43 101261 Jan. 11, 2018 Jan. 10, 2019
HORN Antenna BBHA 9120D 9120D-969 Dec. 12,2017 | Dec. 11, 2018
SCHWARZBECK . g
BILOG Antenna
SCHWARZBECK VULB 9168 9168-472 Dec. 06, 2017 Dec. 05, 2018
Fixed Attenuator
Mini-Circuits MDCS18N-10 MDCS18N-10-01 | Apr. 16, 2018 Apr. 15, 2019
MXG Vector signal
generator N5182B MY53052658 May 24, 2018 May 23, 2019
Agilent
Eﬁé’r‘p"f'er EMC 012645 980115 Oct. 12, 2018 Oct. 11, 2019
Eﬁé’r‘p"f'er EMC 330H 980112 Oct. 12, 2018 Oct. 11, 2019
RF Coaxial Cable EMC104-SM-SM-800
HUBER+SUHNNER 083000 140811+170717 | Oct. 12, 2018 Oct. 11, 2019
RF Coaxial Cable EMC104-SM-SM-1
HUBERFSULINNER SUCOFLEX 104 000(140807) Oct. 12, 2018 Oct. 11, 2019
RF Coaxial Cable
WOKEN 8D-FB Cable-Ch10-01 Oct. 12, 2018 Oct. 11, 2019
Boresight Antenna Fixture FBA-01 FBA-SIPO1 NA NA
Software E3
BV ADT 6.120103 NA NA NA
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
MF
Communications
Tester-Wireless 8960 Series 10 MY53201073 Jun. 28, 2017 Jun. 27, 2019
Agilent
Radio Communication
Analyzer MT8820C 6201300640 Aug. 16,2017 | Aug. 15, 2019
Anritsu
Ei”;r?]irgrt“re &Humidity | oy 190.40-CP-AR |  MAA1306-019 | Sep. 05,2018 | Sep. 04, 2019
DC Power Supply 33010D 807748 NA NA

Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 10.

3. The horn antenna and preamplifier (model: EMC 184045) are used only for the measurement of
emission frequency above 1 GHz if tested.
4. The IC Site Registration No. is 7450F-10.
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3 General Information

3.1 General Description of EUT
Product Smartphone
Model Name GO020A

Status of EUT

Identical Prototype

Power Supply Rating

3.85 Vdc (Li-ion battery)
5.0 Vdc or 9 Vdc (adapter)
5.0 Vdc (host equipment)

: WCDMA QPSK
Modulation Type
LTE QPSK, 16QAM, 64QAM
WCDMA 1712.4 ~ 1752.6 MHz

Frequency Range

LTE Band 4 (Channel Bandwidth: 1.4 MHz)

1710.7 ~ 1754.3 MHz

LTE Band 4 (Channel Bandwidth: 3 MHz)

1711.5~1753.5 MHz

LTE Band 4 (Channel Bandwidth: 5 MHZz)

1712.5 ~1752.5 MHz

LTE Band 4 (Channel Bandwidth: 10 MHz)

1715.0 ~ 1750.0 MHz

LTE Band 4 (Channel Bandwidth: 15 MHz)

1717.5~1747.5 MHz

LTE Band 4 (Channel Bandwidth: 20 MHz)

1720.0 ~ 1745.0 MHz

LTE Band 12 (Channel Bandwidth: 1.4 MHZz)

699.7 ~ 715.3 MHz

LTE Band 12 (Channel Bandwidth: 3 MHz)

700.5 ~ 714.5 MHz

LTE Band 12 (Channel Bandwidth: 5 MHz)

701.5~713.5 MHz

LTE Band 12 (Channel Bandwidth: 10 MHz)

704.0 ~711.0 MHz

LTE Band 13 (Channel Bandwidth: 5 MHz)

779.5 ~784.5 MHz

LTE Band 13 (Channel Bandwidth: 10 MHZz)

782.0 MHz

LTE Band 17 (Channel Bandwidth: 5 MHz)

706.5 ~ 713.5 MHz

LTE Band 17 (Channel Bandwidth: 10 MHz)

709.0 ~711.0 MHz

LTE Band 66 (Channel Bandwidth: 1.4 MHZz)

1710.7 ~1779.3 MHz

LTE Band 66 (Channel Bandwidth: 3 MHz)

1711.5~1778.5 MHz

LTE Band 66 (Channel Bandwidth: 5 MHz)

1712.5~1777.5 MHz

LTE Band 66 (Channel Bandwidth: 10 MHZz)

1715.0 ~1775.0 MHz

LTE Band 66 (Channel Bandwidth: 15 MHz)

1717.5~1772.5 MHz

LTE Band 66 (Channel Bandwidth: 20 MHZz)

1720.0 ~1770.0 MHz
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WCDMA AM15F9W
LTE Band 4 (Channel Bandwidth: 1.4 MHz) 1MO9W7D
LTE Band 4 (Channel Bandwidth: 3 MHz) 2M71W7D
LTE Band 4 (Channel Bandwidth: 5 MHz) 4M50W7D
LTE Band 4 (Channel Bandwidth: 10 MHz) 8M98W7D
LTE Band 4 (Channel Bandwidth: 15 MHz) 13M5G7D
LTE Band 4 (Channel Bandwidth: 20 MHz) 18MOW7D
LTE Band 12 (Channel Bandwidth: 1.4 MHz) | 1IMO9W7D
LTE Band 12 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE Band 12 (Channel Bandwidth: 5 MHz) 4M55W7D
Emission Designator LTE Band 12 (Channel Bandwidth: 10 MHz) | 9M11G7D
LTE Band 13 (Channel Bandwidth: 5 MHz) 4AM51W7D
LTE Band 13 (Channel Bandwidth: 10 MHZz) 8M96W7D
LTE Band 17 (Channel Bandwidth: 5 MHz) 4M50W7D
LTE Band 17 (Channel Bandwidth: 10 MHz) 8M98W7D
LTE Band 66 (Channel Bandwidth: 1.4 MHz) | 1IMO9W7D
LTE Band 66 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE Band 66 (Channel Bandwidth: 5 MHz) 4M50W7D
LTE Band 66 (Channel Bandwidth: 10 MHz) 8M98W7D
LTE Band 66 (Channel Bandwidth: 15 MHz) 13M5G7D
LTE Band 66 (Channel Bandwidth: 20 MHz) 18MOW7D
LTE Band 12 (Channel Bandwidth: 1.4 MHz) | 84.92 mW
LTE Band 12 (Channel Bandwidth: 3 MHz) 89.74 mW
LTE Band 12 (Channel Bandwidth: 5 MHz) 94.62 mW
LTE Band 12 (Channel Bandwidth: 10 MHZz) 100.23 mW
Max. ERP Power ;
LTE Band 13 (Channel Bandwidth: 5 MHz) 87.50 mW
LTE Band 13 (Channel Bandwidth: 10 MHz) 90.16 mW
LTE Band 17 (Channel Bandwidth: 5 MHz) 95.06 mW
LTE Band 17 (Channel Bandwidth: 10 MHz) 100.23 mW
WCDMA 244.91 mW
LTE Band 4 (Channel Bandwidth: 1.4 MHz) 131.52 mW
LTE Band 4 (Channel Bandwidth: 3 MHz) 139.00 mW
LTE Band 4 (Channel Bandwidth: 5 MHZz) 146.55 mwW
LTE Band 4 (Channel Bandwidth: 10 MHz) 155.24 mW
LTE Band 4 (Channel Bandwidth: 15 MHz) 163.68 mW
Max. EIRP Power LTE Band 4 (Channel Bandwidth: 20 MHz) 172.98 mW
LTE Band 66 (Channel Bandwidth: 1.4 MHz) | 130.32 mW
LTE Band 66 (Channel Bandwidth: 3 MHz) 137.72 mW
LTE Band 66 (Channel Bandwidth: 5 MHZz) 145.88 mW
LTE Band 66 (Channel Bandwidth: 10 MHZz) 154.17 mW
LTE Band 66 (Channel Bandwidth: 15 MHz) 162.55 mW
LTE Band 66 (Channel Bandwidth: 20 MHZz) 172.19 mW
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Antenna Type PIFA Antenna
WCDMA -0.6 dBi
LTE Band 4 -0.6 dBi
T — LTE Band 12 -3.5 dBi
LTE Band 13 -4.5 dBi
LTE Band 17 -3.5 dBi
LTE Band 66 -0.8 dBi
Accessory Device Refer to Note as below
Data Cable Supplied Refer to Note as below

Note:

1. There’re 2 configurations for the EUT listed as below.
Main Sample: EUT + Battery 1
2" Sample: EUT + Battery 2

< After pre-tested with the EUT, only the worst configuration (main sample) was chosen for the final

test.
2. The EUT’s accessories list refers to Ext. Pho.

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.
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3.2 Configuration of System under Test

<Radiated Emission Test>

EUT

Earphone (EUT)
Test table zzz

—0

(Powered from AC Adapter)

i3

Radio
Communication
Analyzer
*Kept in a remote area
<E.R.P./E.LLR.P. Test>
EUT (Powered from battery)

&

Test table

55

Radio

Analyzer

Communication

*Kept in a remote area

3.2.1 Description of Support Units

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

Report No.: RF181001C06-9 Page No. 14/ 268
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LY,

3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between

available modulations, data rates, XYZ axis, and antenna ports

The worst case was found when positioned as the table below. Following channel(s) was (were) selected for
the final test as listed below:

Band ERP / EIRP Radiated Emission
WCDMA X-plane X-axis
LTE Band 4 X-plane Y-axis
LTE Band 12 Y-plane Z-axis
LTE Band 13 Y-plane Y-axis
LTE Band 17 Y-plane Y-axis
LTE Band 66 X-plane Y-axis
WCDMA
EUT
Configure Test Item Available Channel Tested Channel Mode
Mode
- EIRP 1312 to 1513 1312, 1413, 1513 WCDMA
- C::g?:;'::ggcs 1312 to 1513 1413 WCDMA
- Frequency Stability 1312 to 1513 1312, 1513 WCDMA
- Occupied Bandwidth 1312 to 1513 1312, 1413, 1513 WCDMA
- Band Edge 1312 to 1513 1312, 1513 WCDMA
- Peak to Average Ratio 1312 to 1513 1312, 1413, 1513 WCDMA
- Conducted Emission 1312 to 1513 1312, 1413, 1513 WCDMA
- Radiated Emission 1312 to 1513 1312, 1413, 1513 WCDMA
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LTE Band 4
EUT
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
19957 t0 20393 | 19957, 20175, 20393 | 1.4 MHz QP%‘Z’SE,\(%AM’ 1 RB /0 RB Offset
19965 t0 20385 | 19965, 20175, 20385 | 3 MHz QP%‘Z&SA‘%AM* 1 RB /0 RB Offset
19975 t0 20375 | 19975, 20175, 20375 | 5 MHz QPSGE'Ql/SﬁAM’ 1 RB/ 0 RB Offset
- EIRP
20000 to 20350 | 20000, 20175, 20350 | 10 MHz QPS&&:&AM’ 1 RB/ 0 RB Offset
20025 to 20325 | 20025, 20175, 20325 | 15 MHz QPSG*Z&:&AM’ 1 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 | 20 MHz QPSG*Z'SE,\(%AM’ 1 RB/ 0 RB Offset
Modulation QPSK, 16QAM,
- chaoduaion | 20050 to 20300 20050 20 MHz ey 25 RB / 0 RB Offset
19957 to 20393 19957, 20393 1.4 MHz QPSK 1 RB/ 0 RB Offset
19965 to 20385 19965, 20385 3 MHz QPSK 1 RB/ 0 RB Offset
Frequency | 19975 o 20375 19975, 20375 5 MHz QPSK 1RB /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 1RB /0 RB Offset
19957 t0 20393 | 19957, 20175, 20393 | 1.4 MHz QP%‘Z&S&’*M' 6 RB / 0 RB Offset
19965 t0 20385 | 19965, 20175, 20385 | 3 MHz QPS&Ql/f,aAM* 15 RB / 0 RB Offset
QPSK, 16QAM,
_ ocoupied | 199751020375 | 1997520175, 20375 | 5 MHz Ao 25 RB / 0 RB Offset
Banawidth | 50000 t0 20350 | 20000, 20175, 20350 | 10 MHz QPSG*Z'C?AGA(%AM’ 50 RB / 0 RB Offset
20025 to 20325 | 20025, 20175, 20325 | 15 MHz QPSG*Z'C?AGA(%AM' 75 RB / 0 RB Offset
20050 to 20300 | 20050, 20175, 20300 | 20 MHz QP%‘Z’SX&’*M' 100 RB / 0 RB Offset
19957 10 20393 | 19957, 20175, 20393 | 1.4 MHz QP%E'(;E&AM* 1 RB/ 0 RB Offset
19965 t0 20385 | 19965, 20175, 20385 | 3 MHz steﬁ'éfﬁAM* 1 RB/0 RB Offset
QPSK, 160AM,
_ peak to Average| 199751020375 | 10975, 20175,20875 | 5 MHz ey 1 RB /0 RB Offset
Ratio 20000 to 20350 | 20000, 20175, 20350 | 10 MHz QPSG*Z'C?AGA(%AM' 1 RB/ 0 RB Offset
20025 to 20325 | 20025, 20175, 20325 | 15 MHz QP%E'(;E&AM* 1 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 | 20 MHz QP%E'C;:&AM* 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: This device was tested under all bandwidths, RB configurations and modulations. The worst case was

found in QPSK modulation.
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LTE Band 12
EUT
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
23017 t0 23173 | 23017, 23095, 23173 | 1.4 MHz QP%‘Z&?&’*M’ 1 RB/ 2 RB Offset
23025 t0 23165 | 23025, 23095, 23165 | 3 MHz QPSGE'Ql/SﬁAM' 1 RB/ 7 RB Offset
) ERP PSK, 16QAM
23035 t0 23155 | 23035, 23095, 23155 | 5MHz | Q a0 A,a | 1RB/12 RB Offset
23060 to 23130 | 23060, 23095, 23130 | 10 MHz QPS&&:&AM’ 1 RB/ 24 RB Offset
Modulation QPSK, 16QAM,
- chodulation | 23060 to 23130 23060 10 MHz Ao 25 RB / 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 1RB /0 RB Offset
Stability 23035 to 23155 23035, 23155 5 MHz QPSK 1 RB/ 0 RB Offset
23060 to 23130 23060, 23130 10 MHz QPSK 1 RB/ 0 RB Offset
23017 t0 23173 | 23017, 23095, 23173 | 1.4 MHz QP%*Z'QllflaAM* 6 RB / 0 RB Offset
QPSK, 16QAM,
_ Occupied | 230251023165 | 23025, 23095, 23165 |  3MHz Ao 15 RB/ 0 RB Offset
Banawidth | 5305510 23155 | 23035, 23095, 23155 | 5 MHz steﬁ'QlAG,\QAAM' 25 RB / 0 RB Offset
23060 to 23130 | 23060, 23095, 23130 | 10 MHz QPSG*Z'(;AGAQAAM' 50 RB / 0 RB Offset
23017 t0 23173 | 23017, 23095, 23173 | 1.4 MHz QP%‘Z&S&’*M' 1 RB /0 RB Offset
QPSK, 16QAM,
_ Peak to Average| 230251023165 | 23025,23005, 23165 | 3 MHz ey 1 RB/ 0 RB Offset
Ratio 23035 t0 23155 | 23035, 23095, 23155 | 5 MHz QPSGPZ'QlAGAaAM* 1 RB/ 0 RB Offset
23060 to 23130 | 23060, 23095, 23130 | 10 MHz QPSG*Z'C?AGA(%AM' 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
1RB/ 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 1RB/ 2 RB Offset
Conducted | 23025 t0 23165 | 23025, 23095, 23165 | 3 MHz QPSK 1RB /7 RB Offset
Emission 23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK 1 RB/ 12 RB Offset
23060 to 23130 | 23060, 23095, 23130 | 10 MHz QPSK 1 RB/ 24 RB Offset
_ 23017 t0 23173 | 23017, 23095, 23173 | 1.4 MHz QPSK 25 RB/ 0 RB Offset
; E;‘giﬂ 23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK 1 RB/ 12 RB Offset
23060 to 23130 | 23060, 23095, 23130 | 10 MHz QPSK 1 RB/ 24 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
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LTE Band 13
EUT
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
23205 to 23255 | 23205, 23230, 23255 5 MHz QPSGE'SE,\%AM’ 1 RB/ 0 RB Offset
- ERP
QPSK, 16QAM,
23230 23230 10 MHz B40AM 1 RB/ 0 RB Offset
) Modulation QPSK, 16QAM,
Characteristics 23230 23230 10 MHz 640AM 50 RB / 0 RB Offset
Frequency 23205 to 23255 23205, 23255 5 MHz QPSK 1 RB/ 0 RB Offset
Stability 23230 23230 10 MHz QPSK 1 RB/ 0 RB Offset
QPSK, 16QAM,
_ Occupied 23205 to 23255 | 23205, 23230, 23255 5 MHz B40AM 25 RB / 0 RB Offset
Bandwidth 23230 23230 10MHz | QPSK I6QAM, | 5 o o RB Offset
64QAM
QPSK, 16QAM,
_ Peak to Average 23205 to 23255 | 23205, 23230, 23255 5 MHz 640AM 1 RB/ 0 RB Offset
Ratio QPSK, 16QAM,
23230 23230 10 MHz B40AM 1 RB/ 0 RB Offset
1 RB /0 RB Offset
23205 5 MHz QPSK
25 RB / 0 RB Offset
23205 to 23255
1 RB/ 24 RB Offset
23255 5 MHz QPSK
25 RB / 0 RB Offset
- Band Edge
1 RB /0 RB Offset
23230 10 MHz QPSK
50 RB / 0 RB Offset
23230
1 RB/ 49 RB Offset
23230 10 MHz QPSK
50 RB/ 0 RB Offset
Conducted 23205 to 23255 | 23205, 23230, 23255 5 MHz QPSK 1 RB/ 0 RB Offset
Emission 23230 23230 10 MHz QPSK 1 RB /0 RB Offset
Radiated 23205 to 23255 | 23205, 23230, 23255 5 MHz QPSK 1 RB/ 0 RB Offset
Emission 23230 23230 10 MHz QPSK 1 RB /0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
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LTE Band 17
EUT
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
23755 t0 23825 | 23755, 23790, 23825 5 MHz QPSG}Z'SEA(%AM’ 1 RB /0 RB Offset
i ERP PSK, 16QAM
23780 to 23800 | 23780, 23790, 23800 1oMHz | @ 6 4'Q Ala ' 1 RB /0 RB Offset
) Modulation QPSK, 16QAM,
Characteristics 23780 to 23800 23790 10 MHz 640AM 50 RB / 0 RB Offset
Frequency 23755 to 23825 23755, 23825 5 MHz QPSK 1 RB /0 RB Offset
Stability 23780 to 23800 23780, 23800 10 MHz QPSK 1 RB/ 0 RB Offset
QPSK, 16QAM,
Occupied 23755 t0 23825 | 23755, 23790, 23825 5 MHz 640AM 25 RB / 0 RB Offset

Bandwidth | 5376010 23800 | 23780, 23790, 23800 | 10 MHz steﬁ'QlAG,\QAAM'

QPSK, 160QAM,
Peak to Average | 237551023825 | 23755, 23790, 23825 5 MHz 540AM

Ratio 23780 t0 23800 | 23780, 23790, 23800 | 10MHz | QPSK, 16QAM,

50 RB /0 RB Offset

1 RB/ 12 RB Offset

1 RB/ 24 RB Offset

64QAM

1 RB /0 RB Offset

23755 5 MHz QPSK
25 RB / 0 RB Offset

23755 to 23825

1 RB/ 24 RB Offset

23825 5 MHz QPSK
25 RB / 0 RB Offset

- Band Edge

1 RB /0 RB Offset

23780 10 MHz QPSK
50 RB / 0 RB Offset

23780 to 23800

1 RB /49 RB Offset

23800 10 MHz QPSK
50 RB/ 0 RB Offset
Conducted 23755 to 23825 23755, 23790, 23825 5 MHz QPSK 1 RB /0 RB Offset
Emission 23780 to 23800 23780, 23790, 23800 10 MHz QPSK 1 RB /0 RB Offset
Radiated 23755 to 23825 23755, 23790, 23825 5 MHz QPSK 1 RB/ 0 RB Offset
Emission 23780 to 23800 23780, 23790, 23800 10 MHz QPSK 1 RB/ 0 RB Offset

Note: This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
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LTE Band 66
EUT
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
131979 to 132665 |131979, 132322, 132665| 1.4 MHz QPS&'&E&’*M’ 1 RB /0 RB Offset
131987 to 132657 |131987, 132322, 132657| 3 MHz QPSGE'Ql/gaAM* 1 RB /0 RB Offset
131997 to 132647 |131997, 132322, 132647| 5MHz | QPSK 16QAM. | pa ) RB Offset
- EIRP 64QAM
132022 to 132622 |132022, 132322, 132622| 10 MHz QPS&&:&AM’ 1 RB/ 0 RB Offset
132047 to 132597 |132047, 132322, 132597| 15 MHz QPSG*Z'(;:&AM’ 1 RB /0 RB Offset
132072 to 132572 |132072, 132322, 132572| 20 MHz QPS&'&E&’*M’ 1 RB/ 0 RB Offset
Modulation QPSK, 16QAM,
- chodulaton 131997 to 132647 132322 5 MHz ey 25 RB /0 RB Offset
131979 to 132665 | 131979, 132665 1.4 MHz QPSK 1 RB/ 0 RB Offset
131087 t0 132657 | 131987, 132657 3 MHz QPSK 1 RB/ 0 RB Offset
Frequency | 131997 t0 132647 | 131997, 132647 5 MHz QPSK 1RB /0 RB Offset
Stability 132022 to 132622 132022, 132622 10 MHz QPSK 1 RB/ 0 RB Offset
132047 t0 132597 | 132047, 132597 15 MHz QPSK 1 RB/ 0 RB Offset
132072 t0 132572 | 132072, 132572 20 MHz QPSK 1RB /0 RB Offset
131979 to 132665 |131979, 132322, 132665| 1.4 MHz QP%‘Z&/&&AM’ 6 RB / 0 RB Offset
131987 to 132657 |131987, 132322, 132657| 3 MHz QPS&Ql/f,aAM* 15 RB / 0 RB Offset
. 131997 to 132647 |131997, 132322, 132647| 5MHz | QPSK 16QAM. | 55 pe /0 RB Offset
) Occupied 64QAM
Bandwidth 11 2502 t0 132622 132022, 132322, 132622| 10 MHz QPSG*Z&/S&AM' 50 RB / 0 RB Offset
132047 to 132597 |132047, 132322, 132597| 15 MHz QPSG*Z'C?AGA(%AM' 75 RB / 0 RB Offset
132072 to 132572 |132072, 132322, 132572| 20 MHz QP%‘Z’SX&’*M' 100 RB / 0 RB Offset
131979 to 132665 |131979, 132322, 132665| 1.4 MHz QP%E'(;E&AM* 1 RB/ 0 RB Offset
131987 to 132657 |131987, 132322, 132657 3 MHz QPSGPZ'&E“S-’IAM* 1 RB /0 RB Offset
QPSK, 160AM,
_ peak to Average | 131997 10 132647 131997, 132322, 132647 5 MHz ey 1 RB /0 RB Offset
Ratio 132022 to 132622 |132022, 132322, 132622| 10 MHz QPSG*Z'C?AGA(%AM' 1 RB/ 0 RB Offset
132047 to 132597 |132047, 132322, 132597| 15 MHz QP%E'(;E&AM* 1 RB /0 RB Offset
132072 to 132572 |132072, 132322, 132572| 20 MHz QPSGE’QIEI\Q/IAM 1 RB /0 RB Offset

Report No.: RF181001C06-9

Page No. 21/ 268

Report Format Version: 6.1.1




)
1828

BUREAU
VERITAS

EUT
L_J Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
1 RB /0 RB Offset
131979 1.4 MHz QPSK
6 RB /0 RB Offset
131979 to 132665
1 RB /5 RB Offset
132665 1.4 MHz QPSK
6 RB /0 RB Offset
1 RB /0 RB Offset
131987 3 MHz QPSK
15 RB / 0 RB Offset
131987 to 132657
1 RB/ 14 RB Offset
132657 3 MHz QPSK
15 RB / 0 RB Offset
1 RB /0 RB Offset
131997 5 MHz QPSK
25 RB/ 0 RB Offset
131997 to 132647
1 RB/ 24 RB Offset
132647 5 MHz QPSK
25 RB / 0 RB Offset
- Band Edge
1 RB /0 RB Offset
132022 10 MHz QPSK
50 RB / 0 RB Offset
132022 to 132622
1 RB/ 49 RB Offset
132622 10 MHz QPSK
50 RB/ 0 RB Offset
1 RB /0 RB Offset
132047 15 MHz QPSK
75 RB / 0 RB Offset
132047 to 132597
1 RB/ 74 RB Offset
132597 15 MHz QPSK
75 RB / 0 RB Offset
1 RB/ 0 RB Offset
132072 20 MHz QPSK
100 RB / 0 RB Offset
132072 to 132572
1 RB /99 RB Offset
132572 20 MHz QPSK
100 RB / 0 RB Offset
131979 to 132665 (131979, 132322, 132665 1.4 MHz QPSK 1 RB/ 0 RB Offset
131987 to 132657 131987, 132322, 132657 3 MHz QPSK 1 RB/ 0 RB Offset
Conducted | 131997 to 132647 (131997, 132322, 132647 5 MHz QPSK 1 RB/ 0 RB Offset
Emission 132022 to 132622 |132022, 132322, 132622 10 MHz QPSK 1 RB/ 0 RB Offset
132047 to 132597 132047, 132322, 132597 15 MHz QPSK 1 RB/ 0 RB Offset
132072 to 132572 (132072, 132322, 132572 20 MHz QPSK 1 RB/ 0 RB Offset
) 131979 to 132665 (131979, 132322, 132665 1.4 MHz QPSK 1 RB/ 0 RB Offset
; Eﬁﬁgiﬂ 131997 to 132647 |131997, 132322, 132647| 5 MHz QPSK 1 RB /0 RB Offset
132072 to 132572 (132072, 132322, 132572 20 MHz QPSK 1 RB/ 0 RB Offset
Test Condition:
Test Item Environmental Conditions Input Power Tested By
ERP / EIRP 25 deg. C, 65 % RH 3.85 Vvdc Thomas Wei
Modulation Characteristics 25 deg. C, 65 % RH 3.85 Vvdc Wayne Lin
Frequency Stability 25 deg. C, 65 % RH 3.85 Vdc Wayne Lin
Occupied Bandwidth 25 deg. C, 65 % RH 3.85 Vvdc Wayne Lin
Band Edge 25 deg. C, 65 % RH 3.85 Vvdc Wayne Lin
Peak to Average Ratio 25 deg. C, 65 % RH 3.85 Vvdc Wayne Lin
Conducted Emission 25 deg. C, 65 % RH 3.85 Vvdc Wayne Lin
Radiated Emission 25 deg. C, 65 % RH 120 Vac, 60 Hz Thomas Wei
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3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards

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

FCC 47 CFR Part 2

FCC 47 CFR Part 27

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

ANSI 63.26-2015

Note: All test items have been performed and recorded as per the above standards.
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4 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 5
MHz for WCDMA and 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.LR.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 WCDMA and 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& - 3m . /
Support Unjts
—¢—EZI
Turn Table
80‘””T emmem
=
Ground Plane
Test Receiver
\ | —
O O 0O O
/] 0 0 0 oy
<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)

Band WCDMA IV
Channel 1312 1413 1513
Frequency (MHz) 1712.4 1732.6 1752.6
RMC 12.2K 22.97 23.00 22.87
HSDPA Subtest-1 21.95 21.94 21.85
HSDPA Subtest-2 21.92 21.95 21.86
HSDPA Subtest-3 21.40 21.41 21.34
HSDPA Subtest-4 21.42 21.42 21.35
DC-HSDPA Subtest-1 21.88 21.92 21.81
DC-HSDPA Subtest-2 21.88 21.90 21.80
DC-HSDPA Subtest-3 21.33 21.38 21.30
DC-HSDPA Subtest-4 21.34 21.39 21.32
HSUPA Subtest-1 22.01 22.02 21.95
HSUPA Subtest-2 19.99 20.01 19.90
HSUPA Subtest-3 20.95 20.98 20.87
HSUPA Subtest-4 19.98 19.99 19.92
HSUPA Subtest-5 22.02 22.04 21.90
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LTE Band 4
RB size | RB Low Mid High | 3cpp RB Size | KB Low Mid High | 3GPP
MCS Offset MCS Offset
BW | Index Channel 20050 | 20175 | 20300 mg S Index Channel 20025 | 20175 | 20325 “(’c'gj
Frequency (MHz) 1720.0 1732.5 1745.0 Frequency (MHz) 1717.5 1732.5 1747.5
1 0 23.52 23.57 23.55 0 1 0 23.49 23.54 23.52 0
1 50 23.49 23.54 23.52 0 1 37 23.46 23.51 23.49 0
1 99 23.37 23.42 23.40 0 1 74 23.34 23.39 23.37 0
QPSK 50 0 22.56 22.61 22.59 1 QPSK 36 0 22.53 22.58 22.56 1
50 25 22.54 22.59 22.57 1 36 19 22.51 22.56 22.54 1
50 50 22.53 22.58 22.56 1 36 39 22.50 22.55 22.53 1
100 0 22.51 22.56 22.54 1 75 0 22.48 22.53 22.51 1
1 0 22.49 22.54 22.52 1 1 0 22.46 22.51 22.49 1
1 50 22.46 22.51 22.49 1 1 37 22.43 22.48 22.46 1
1 99 22.34 22.39 22.37 1 1 74 22.31 22.36 22.34 1
20M 16QAM 50 0 21.53 21.58 21.56 2 15M 16QAM 36 0 21.50 21.55 21.53 2
50 25 21.51 21.56 21.54 2 36 19 21.48 21.53 21.51 2
50 50 21.50 21.55 21.53 2 36 39 21.47 21.52 21.50 2
100 0 21.48 21.53 21.51 2 75 0 21.45 21.50 21.48 2
1 0 21.47 21.52 21.50 2 1 0 21.44 21.49 21.47 2
1 50 21.44 21.49 21.47 2 1 37 21.41 21.46 21.44 2
1 99 21.32 21.37 21.35 2 1 74 21.29 21.34 21.32 2
64QAM 50 0 20.51 20.56 20.54 3 64QAM 36 0 20.48 20.53 20.51 3
50 25 20.49 20.54 20.52 3 36 19 20.46 20.51 20.49 3
50 50 20.48 20.53 20.51 3 36 39 20.45 20.50 20.48 3
100 0 20.46 20.51 20.49 3 75 0 20.43 20.48 20.46 3
q RB . A A RB A q
B MCS RB Size Offset Low Mid High 3’\;3;; B MCS RB Size Offset Low Mid High 3;\/([;;;
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 23.41 23.46 23.44 0 1 0 23.44 23.49 23.47 0
1 24 23.38 23.43 23.41 0 1 12 23.41 23.46 23.44 0
1 49 23.26 23.31 23.29 0 1 24 23.29 23.34 23.32 0
QPSK 25 0 22.45 22.50 22.48 1 QPSK 12 0 22.48 22.53 22.51 1
25 12 22.43 22.48 22.46 1 12 6 22.46 22.51 22.49 1
25 25 22.42 22.47 22.45 1 12 13 22.45 22.50 22.48 1
50 0 22.40 22.45 22.43 1 25 0 22.43 22.48 22.46 1
1 0 22.38 22.43 22.41 1 1 0 22.41 22.46 22.44 1
1 24 22.35 22.40 22.38 1 1 12 22.38 22.43 22.41 1
1 49 22.23 22.28 22.26 1 1 24 22.26 22.31 22.29 1
10M 16QAM 25 0 21.42 21.47 21.45 2 5M 16QAM 12 0 21.45 21.50 21.48 2
25 12 21.40 21.45 21.43 2 12 6 21.43 21.48 21.46 2
25 25 21.39 21.44 21.42 2 12 13 21.42 21.47 21.45 2
50 0 21.37 21.42 21.40 2 25 0 21.40 21.45 21.43 2
1 0 21.36 21.41 21.39 2 1 0 21.39 21.44 21.42 2
1 24 21.33 21.38 21.36 2 1 12 21.36 21.41 21.39 2
1 49 21.21 21.26 21.24 2 1 24 21.24 21.29 21.27 2
64QAM 25 0 20.40 20.45 20.43 3 64QAM 12 0 20.43 20.48 20.46 3
25 12 20.38 20.43 20.41 3 12 6 20.41 20.46 20.44 3
25 25 20.37 20.42 20.40 3 12 13 20.40 20.45 20.43 3
50 0 20.35 20.40 20.38 3 25 0 20.38 20.43 20.41 3
. RB . . . RB . .
aw MCS RB Size Offset Low Mid High 3’\/?;; aw MCS RB Size Offset Low Mid High ﬁ;—f
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 23.37 23.42 23.40 0 1 0 23.32 23.37 23.35 0
1 7 23.34 23.39 23.37 0 1 2 23.29 23.34 23.32 0
1 14 23.22 23.27 23.25 0 1 5 23.17 23.22 23.20 0
QPSK 8 0 22.41 22.46 22.44 1 QPSK 8] 0 23.29 23.34 23.32 0
8 3 22.39 22.44 22.42 1 3 1 23.27 23.32 23.30 0
8 7 22.38 22.43 22.41 1 3 3 23.26 23.31 23.29 0
15 0 22.36 22.41 22.39 1 6 0 22.31 22.36 22.34 1
1 0 22.34 22.39 22.37 1 1 0 22.29 22.34 22.32 1
1 7 22.31 22.36 22.34 1 1 2 22.26 22.31 22.29 1
1 14 22.19 22.24 22.22 1 1 5 22.14 22.19 22.17 1
3M 16QAM 8 0 21.38 21.43 21.41 2 1.4M 16QAM 3 0 22.26 22.31 22.29 1
8 3 21.36 21.41 21.39 2 3 1 22.24 22.29 22.27 1
8 7 21.35 21.40 21.38 2 3 3 22.23 22.28 22.26 1
15 0 21.33 21.38 21.36 2 6 0 21.28 21.33 21.31 2
1 0 21.32 21.37 21.35 2 1 0 21.27 21.32 21.30 2
1 7 21.29 21.34 21.32 2 1 2 21.24 21.29 21.27 2
1 14 21.17 21.22 21.20 2 1 5 21.12 21.17 21.15 2
64QAM 8 0 20.36 20.41 20.39 3 64QAM 3 0 21.24 21.29 21.27 2
8 3 20.34 20.39 20.37 3 3 1 21.22 21.27 21.25 2
8 7 20.33 20.38 20.36 3 3 3 21.21 21.26 21.24 2
15 0 20.31 20.36 20.34 3 6 0 20.26 20.31 20.29 3
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BUREAU

LTE Band 12
RB size | RB Low Mid High | 3GPP RB Size | RB Low Mid High | 3GPP
MCS Offset MCS Offset
B35 Index Channel 23060 23095 23130 'E/fli’g; e Index Channel 23035 23095 23155 'E/(;PBF;
Frequency (MHz) 704.0 707.5 711.0 Frequency (MHz) 701.5 707.5 713.5

1 0 24.52 24.47 24.51 0 1 0 24.45 24.40 24.44 0

1 24 24.66 24.61 24.65 0 1 12 24.59 24.54 24.58 0

1 49 24.64 24.59 24.63 0 1 24 24.57 24.52 24.56 0

QPSK 25 0 23.68 23.63 23.67 1 QPSK 12 0 23.61 23.56 23.60 1

25 12 23.73 23.68 23.72 1 12 6 23.66 23.61 23.65 1

25 25 23.72 23.67 23.71 1 12 13 23.65 23.60 23.64 1

50 0 23.71 23.66 23.70 1 25 0 23.64 23.59 23.63 1

1 0 23.49 23.44 23.48 1 1 0 23.42 23.37 23.41 1

1 24 23.63 23.58 23.62 1 1 12 23.56 23.51 23.55 1

1 49 23.61 23.56 23.60 1 1 24 23.54 23.49 23.53 1

10M 16QAM 25 0 22.65 22.60 22.64 2 5M 16QAM 12 0 22.58 22.53 22.57 2

25 12 22.70 22.65 22.69 2 12 6 22.63 22.58 22.62 2

25 25 22.69 22.64 22.68 2 12 13 22.62 22.57 22.61 2

50 0 22.68 22.63 22.67 2 25 0 22.61 22.56 22.60 2

1 0 22.48 22.43 22.47 2 1 0 22.41 22.36 22.40 2

1 24 22.62 22.57 22.61 2 1 12 22.55 22.50 22.54 2

1 49 22.60 22.55 22.59 2 1 24 22.53 22.48 22.52 2

64QAM 25 0 21.64 21.59 21.63 3 64QAM 12 0 21.57 21.52 21.56 3

25 12 21.69 21.64 21.68 3 12 6 21.62 21.57 21.61 3

25 25 21.68 21.63 21.67 3 12 13 21.61 21.56 21.60 3

50 0 21.67 21.62 21.66 3 25 0 21.60 21.55 21.59 3

q RB q q q RB q A
B MCS RB Size Offset Low Mid High 3;\;3;; aw MCS RB Size Offset Low Mid High ?;\/?;;
Index Channel 23025 23095 23165 (dB) Index Channel 23017 23095 23173 (dB)
Frequency (MHz) 700.5 707.5 714.5 Frequency (MHz) 699.7 707.5 715.3

1 0 24.39 24.34 24.38 0 1 0 24.33 24.28 24.32 0

1 7 24.53 24.48 24.52 0 1 2 24.47 24.42 24.46 0

1 14 24.51 24.46 24.50 0 1 5 24.45 24.40 24.44 0

QPSK 8 0 23.55 23.50 23.54 1 QPSK 3 0 24.19 24.14 24.18 0

8 3 23.60 23.55 23.59 1 3 1 24.24 24.19 24.23 0

8 7 23.59 23.54 23.58 1 3 3 24.23 24.18 24.22 0

15 0 23.58 23.53 23.57 1 6 0 23.52 23.47 23.51 1

1 0 23.36 23.31 23.35 1 1 0 23.30 23.25 23.29 1

1 7 23.50 23.45 23.49 1 1 2 23.44 23.39 23.43 1

1 14 23.48 23.43 23.47 1 1 B 23.42 23.37 23.41 1

3M 16QAM 8 0 22.52 22.47 22.51 2 1.4M 16QAM 3 0 23.16 23.11 23.15 1

8 3 22.57 22.52 22.56 2 3 1 23.21 23.16 23.20 1

8 7 22.56 22.51 22.55 2 3 3 23.20 23.15 23.19 1

15 0 22.55 22.50 22.54 2 6 0 22.49 22.44 22.48 2

1 0 22.35 22.30 22.34 2 1 0 22.29 22.24 22.28 2

1 7 22.49 22.44 22.48 2 1 2 22.43 22.38 22.42 2

1 14 22.47 22.42 22.46 2 1 5) 22.41 22.36 22.40 2

64QAM 8 0 21.51 21.46 21.50 3 64QAM 3 0 22.15 22.10 22.14 2

8 3 21.56 21.51 21.55 3 3 1 22.20 22.15 22.19 2

8 7 21.55 21.50 21.54 3 3 8] 22.19 22.14 22.18 2

15 0 21.54 21.49 21.53 3 6 0 21.48 21.43 21.47 3
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LTE Band 13
RB size | RB Mid 3GPP RB Size | KB Low Mid High | 3cpp
MCS Offset MCS Offset
B35 Index Channel 23230 ’Eﬁs B Index Channel 23205 23230 23225 'E/(;PBF;
Frequency (MHz) 782.0 Frequency (MHz) 779.5 782.0 784.5

1 0 24.22 0 1 0 23.97 24.21 24.19 0

1 24 24.21 0 1 12 23.95 24.19 24.17 0

1 49 24.12 0 1 24 23.94 24.18 24.16 0

QPSK 25 0 23.28 1 QPSK 12 0 23.02 23.26 23.24 1

25 12 23.26 1 12 6 22.99 23.23 23.21 1

25 25 23.25 1 12 13 22.97 23.21 23.19 1

50 0 23.27 1 25 0 23.01 23.25 23.23 1

1 0 23.20 1 1 0 22.92 23.16 23.14 1

1 24 23.19 1 1 12 22.90 23.14 23.12 1

1 49 23.10 1 1 24 22.89 23.13 23.11 1

10M 16QAM 25 0 22.26 2 5M 16QAM 12 0 21.97 22.21 22.19 2

25 12 22.24 2 12 6 21.94 22.18 22.16 2

25 25 22.23 2 12 13 21.92 22.16 22.14 2

50 0 22.25 2 25 0 21.96 22.20 22.18 2

1 0 22.17 2 1 0 21.89 22.13 22.11 2

1 24 22.16 2 1 12 21.87 22.11 22.09 2

1 49 22.07 2 1 24 21.86 22.10 22.08 2

64QAM 25 0 21.23 3 64QAM 12 0 20.94 21.18 21.16 3

25 12 21.21 3 12 6 20.91 21.15 21.13 3

25 25 21.20 3 12 13 20.89 21.13 21.11 3

50 0 21.22 3 25 0 20.93 21.17 21.15 3

LTE Band 17
RB Size IRz Low Mid High 3GPP RB Size IRz Low Mid High 3GPP
BW MCS Offset VPR BW MCS Offset MPR
Index Channel 23780 23790 23800 (dB) Index Channel 23755 23790 23825 (dB)
Frequency (MHz) 709.0 710.0 711.0 Frequency (MHz) 706.5 710.0 713.5

1 0 24.48 24.51 24.47 0 1 0 24.42 24.45 24.41 0

1 24 24.46 24.49 24.45 0 1 12 24.40 24.43 24.39 0

1 49 24.40 24.43 24.39 0 1 24 24.34 24.37 24.33 0

QPSK 25 0 23.55 23.58 23.54 1 QPSK 12 0 23.49 23.52 23.48 1

25 12 23.54 23.57 23.53 1 12 6 23.48 23.51 23.47 1

25 25 23.52 23.55 23.51 1 12 13 23.46 23.49 23.45 1

50 0 23.56 23.59 23.55 1 25 0 23.50 23.53 23.49 1

1 0 23.46 23.49 23.45 1 1 0 23.40 23.43 23.39 1

1 24 23.44 23.47 23.43 1 1 12 23.38 23.41 23.37 1

1 49 23.38 23.41 23.37 1 1 24 23.32 23.35 23.31 1

10M 16QAM 25 0 22.53 22.56 22.52 2 5M 16QAM 12 0 22.47 22.50 22.46 2

25 12 22.52 22.55 22.51 2 12 6 22.46 22.49 22.45 2

25 25 22.50 22.53 22.49 2 12 13 22.44 22.47 22.43 2

50 0 22.54 22.57 22.53 2 25 0 22.48 22.51 22.47 2

1 0 22.47 22.50 22.46 2 1 0 22.41 22.44 22.40 2

1 24 22.45 22.48 22.44 2 1 12 22.39 22.42 22.38 2

1 49 22.39 22.42 22.38 2 1 24 22.33 22.36 22.32 2

64QAM 25 0 21.54 21.57 21.53 3 64QAM 12 0 21.48 21.51 21.47 3

25 12 21.53 21.56 21.52 3 12 6 21.47 21.50 21.46 3

25 25 21.51 21.54 21.50 3 12 13 21.45 21.48 21.44 3

50 0 21.55 21.58 21.54 3 25 0 21.49 21.52 21.48 3
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LTE Band 66

wes | RBSiZe OﬁsBet Low Mid High | 3cpp wos | RBSize OESet Low Mid High | 3GPP
B35 Index Channel 132072 | 132322 | 132572 ’E?;:S B Index Channel 132047 | 132322 | 132597 ’E/clﬁsF;
Frequency (MHz) 1720.0 1745.0 1770.0 Frequency (MHz) 1717.5 1745.0 1772.5
1 0 23.59 23.64 23.61 0 1 0 23.51 23.56 23.53 0
1 50 23.56 23.61 23.58 0 1 37 23.48 23.53 23.50 0
1 99 23.51 23.56 23.53 0 1 74 23.43 23.48 23.45 0
QPSK 50 0 22.48 22.53 22.50 1 QPSK 36 0 22.40 22.45 22.42 1
50 25 22.46 22.51 22.48 1 36 19 22.38 22.43 22.40 1
50 50 22.44 22.49 22.46 1 36 39 22.36 22.41 22.38 1
100 0 22.49 22.54 22.51 1 75 0 22.41 22.46 22.43 1
1 0 22.55 22.60 22.57 1 1 0 22.47 22.52 22.49 1
1 50 22.52 22.57 22.54 1 1 37 22.44 22.49 22.46 1
1 99 22.47 22.52 22.49 1 1 74 22.39 22.44 22.41 1
20M 16QAM 50 0 21.44 21.49 21.46 2 15M 16QAM 36 0 21.36 2141 21.38 2
50 25 21.42 21.47 21.44 2 36 19 21.34 21.39 21.36 2
50 50 21.40 21.45 21.42 2 36 39 21.32 21.37 21.34 2
100 0 21.45 21.50 21.47 2 75 0 21.37 21.42 21.39 2
1 0 21.53 21.58 21.55 2 1 0 21.45 21.50 21.47 2
1 50 21.50 21.55 21.52 2 1 37 21.42 21.47 21.44 2
1 99 21.45 21.50 21.47 2 1 74 21.37 21.42 21.39 2
64QAM 50 0 20.42 20.47 20.44 3 64QAM 36 0 20.34 20.39 20.36 3
50 25 20.40 20.45 20.42 3 36 19 20.32 20.37 20.34 3
50 50 20.38 20.43 20.40 3 36 39 20.30 20.35 20.32 3
100 0 20.43 20.48 20.45 3 75 0 20.35 20.40 20.37 3
q RB . A A RB A q
B MCS RB Size Offset Low Mid High 3’\%:; B MCS RB Size Offset Low Mid High ?;\/?;;
Index Channel 132022 | 132322 | 132622 (dB) Index Channel 131997 | 132322 | 132647 (dB)
Frequency (MHz) 1715.0 1745.0 1775.0 Frequency (MHz) 1712.5 1745.0 1777.5
1 0 23.56 23.61 23.58 0 1 0 23.48 23.53 23.50 0
1 24 23.53 23.58 23.55 0 1 12 23.45 23.50 23.47 0
1 49 23.48 23.53 23.50 0 1 24 23.40 23.45 23.42 0
QPSK 25 0 22.45 22.50 22.47 1 QPSK 12 0 22.37 22.42 22.39 1
25 12 22.43 22.48 22.45 1 12 6 22.35 22.40 22.37 1
25 25 22.41 22.46 22.43 1 12 13 22.33 22.38 22.35 1
50 0 22.46 22.51 22.48 1 25 0 22.38 22.43 22.40 1
1 0 22.52 22.57 22.54 1 1 0 22.44 22.49 22.46 1
1 24 22.49 22.54 22.51 1 1 12 22.41 22.46 22.43 1
1 49 22.44 22.49 22.46 1 1 24 22.36 22.41 22.38 1
10M 16QAM 25 0 21.41 21.46 21.43 2 5M 16QAM 12 0 21.33 21.38 21.35 2
25 12 21.39 21.44 21.41 2 12 6 21.31 21.36 21.33 2
25 25 21.37 21.42 21.39 2 12 13 21.29 21.34 21.31 2
50 0 21.42 21.47 21.44 2 25 0 21.34 21.39 21.36 2
1 0 21.50 21.55 21.52 2 1 0 21.42 21.47 21.44 2
1 24 21.47 21.52 21.49 2 1 12 21.39 21.44 21.41 2
1 49 21.42 21.47 21.44 2 1 24 21.34 21.39 21.36 2
64QAM 25 0 20.39 20.44 20.41 3 64QAM 12 0 20.31 20.36 20.33 3
25 12 20.37 20.42 20.39 3 12 6 20.29 20.34 20.31 3
25 25 20.35 20.40 20.37 3 12 13 20.27 20.32 20.29 3
50 0 20.40 20.45 20.42 3 25 0 20.32 20.37 20.34 3
. RB . . . RB " .
aw MCS RB Size Offset Low Mid High 3’\/?;; aw MCS RB Size Offset Low Mid High ﬁ;—f
Index Channel 131987 | 132322 | 132657 (dB) Index Channel 131979 | 132322 | 132665 (dB)
Frequency (MHz) 1711.5 1745.5 1778.5 Frequency (MHz) 1710.7 1745.0 1779.3
1 0 23.44 23.49 23.46 0 1 0 23.40 23.45 23.42 0
1 7 23.41 23.46 23.43 0 1 2 23.37 23.42 23.39 0
1 14 23.36 23.41 23.38 0 1 5 23.32 23.37 23.34 0
QPSK 8 0 22.33 22.38 22.35 1 QPSK 8] 0 23.25 23.30 23.27 0
8 3 22.31 22.36 22.33 1 8] 1 23.23 23.28 23.25 0
8 7 22.29 22.34 22.31 1 8 3 23.21 23.26 23.23 0
15 0 22.34 22.39 22.36 1 6 0 22.30 22.35 22.32 1
1 0 22.40 22.45 22.42 1 1 0 22.36 22.41 22.38 1
1 7 22.37 22.42 22.39 1 1 2 22.33 22.38 22.35 1
1 14 22.32 22.37 22.34 1 1 5 22.28 22.33 22.30 1
3M 16QAM 8 0 21.29 21.34 21.31 2 1.4M 16QAM 3 0 22.21 22.26 22.23 1
8 3 21.27 21.32 21.29 2 3 1 22.19 22.24 22.21 1
8 7 21.25 21.30 21.27 2 3 3 22.17 22.22 22.19 1
15 0 21.30 21.35 21.32 2 6 0 21.26 21.31 21.28 2
1 0 21.38 21.43 21.40 2 1 0 21.34 21.39 21.36 2
1 7 21.35 21.40 21.37 2 1 2 21.31 21.36 21.33 2
1 14 21.30 21.35 21.32 2 1 5 21.26 21.31 21.28 2
64QAM 8 0 20.27 20.32 20.29 3 64QAM 3 0 21.19 21.24 21.21 2
8 3 20.25 20.30 20.27 3 3] 1 21.17 21.22 21.19 2
8 7 20.23 20.28 20.25 3 3 3 21.15 21.20 21.17 2
15 0 20.28 20.33 20.30 3 6 0 20.24 20.29 20.26 3
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ERP Power (dBm)

LTE Band 12
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel | Frequency | Reading | Correction | ggp (gm) | Erp (mu)| Polarization
23017 699.7 -8.92 30.36 19.29 84.92
23095 707.5 -8.99 30.17 19.03 79.98 H
23173 715.3 -8.89 30.17 19.13 81.85
Y 23017 699.7 -19.24 32.03 10.64 11.59
23095 707.5 -19.70 31.98 10.13 10.30 \%
23173 715.3 -19.61 32.06 10.30 10.72
Channel Bandwidth: 1.4 MHz / 16QAM
23017 699.7 -9.89 30.36 18.32 67.92
23095 707.5 -9.96 30.17 18.06 63.97 H
23173 715.3 -9.86 30.17 18.16 65.46
Y 23017 699.7 -20.21 32.03 9.67 9.27
23095 707.5 -20.67 31.98 9.16 8.24 \%
23173 715.3 -20.58 32.06 9.33 8.57
Channel Bandwidth: 1.4 MHz / 64QAM
23017 699.7 -10.89 30.36 17.32 53.95
23095 707.5 -10.96 30.17 17.06 50.82 H
23173 715.3 -10.86 30.17 17.16 52.00
Y 23017 699.7 -21.21 32.03 8.67 7.36
23095 707.5 -21.67 31.98 8.16 6.55 \Y
23173 715.3 -21.58 32.06 8.33 6.81

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 12
Channel Bandwidth: 3 MHz / QPSK
Plane | Channel | Freduency | Reading | Correction | ggp (qgm) |ERp (mw| POleriZation
23025 700.5 -8.49 30.17 19.53 89.74
23095 707.5 -8.75 30.17 19.27 84.53 H
23165 714.5 -8.66 30.18 19.37 86.50
Y 23025 700.5 -18.93 31.96 10.88 12.25
23095 707.5 -19.46 31.98 10.37 10.89 \%
23165 714.5 -19.34 32.03 10.54 11.32
Channel Bandwidth: 3 MHz / 16QAM
23025 700.5 -9.47 30.17 18.55 71.61
23095 707.5 -9.73 30.17 18.29 67.45 H
23165 714.5 -9.64 30.18 18.39 69.02
Y 23025 700.5 -19.91 31.96 9.90 9.77
23095 707.5 -20.44 31.98 9.39 8.69 \Y
23165 714.5 -20.32 32.03 9.56 9.04
Channel Bandwidth: 3 MHz / 64QAM
23025 700.5 -10.49 30.17 17.53 56.62
23095 707.5 -10.75 30.17 17.27 53.33 H
23165 714.5 -10.66 30.18 17.37 54.58
Y 23025 700.5 -20.93 31.96 8.88 7.73
23095 707.5 -21.46 31.98 8.37 6.87 \%
23165 714.5 -21.34 32.03 8.54 7.14

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 12
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel | Freduency | Reading | Correction | ggp (qgm) |ERp (mw| POleriZation
23035 701.5 -8.26 30.17 19.76 94.62
23095 707.5 -8.52 30.17 19.50 89.13 H
23155 713.5 -8.43 30.18 19.60 91.20
Y 23035 701.5 -18.70 31.96 11.11 12.91
23095 707.5 -19.23 31.98 10.60 11.48 \%
23155 713.5 -19.11 32.03 10.77 11.94
Channel Bandwidth: 5 MHz / 16QAM
23035 701.5 -9.23 30.17 18.79 75.68
23095 707.5 -9.49 30.17 18.53 71.29 H
23155 713.5 -9.40 30.18 18.63 72.95
Y 23035 701.5 -19.67 31.96 10.14 10.33
23095 707.5 -20.20 31.98 9.63 9.18 \Y
23155 713.5 -20.08 32.03 9.80 9.55
Channel Bandwidth: 5 MHz / 64QAM
23035 701.5 -10.25 30.17 17.77 59.84
23095 707.5 -10.51 30.17 17.51 56.36 H
23155 713.5 -10.42 30.18 17.61 57.68
Y 23035 701.5 -20.69 31.96 9.12 8.17
23095 707.5 -21.22 31.98 8.61 7.26 \%
23155 713.5 -21.10 32.03 8.78 7.55

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 12
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel | Frequency | Reading | Correction | ggp (gm) | Erp (mu)| Polarization
23060 704.0 -8.01 30.17 20.01 100.23
23095 707.5 -8.27 30.17 19.75 94.41 H
23130 711.0 -8.18 30.18 19.85 96.61
Y 23060 704.0 -18.45 31.96 11.36 13.68
23095 707.5 -18.98 31.98 10.85 12.16 \%
23130 711.0 -18.86 32.03 11.02 12.65
Channel Bandwidth: 10 MHz / 16QAM
23060 704.0 -9.00 30.17 19.02 79.80
23095 707.5 -9.26 30.17 18.76 75.16 H
23130 711.0 -9.17 30.18 18.86 76.91
Y 23060 704.0 -19.44 31.96 10.37 10.89
23095 707.5 -19.97 31.98 9.86 9.68 \Y
23130 711.0 -19.85 32.03 10.03 10.07
Channel Bandwidth: 10 MHz / 64QAM
23060 704.0 -10.02 30.17 18.00 63.10
23095 707.5 -10.28 30.17 17.74 59.43 H
23130 711.0 -10.19 30.18 17.84 60.81
Y 23060 704.0 -20.46 31.96 9.35 8.61
23095 707.5 -20.99 31.98 8.84 7.66 \Y
23130 711.0 -20.87 32.03 9.01 7.96

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 13
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel | Freduency | Reading | Correction | ggp (qgm) |ERp (mw| POleriZation
23205 779.5 -11.08 32.24 19.01 79.62
23230 782.0 -10.60 32.17 19.42 87.50 H
23255 784.5 -10.70 32.11 19.26 84.33
Y 23205 779.5 -18.99 32.43 11.29 13.46
23230 782.0 -18.64 32.42 11.63 14.55 \%
23255 784.5 -18.89 32.46 11.42 13.87
Channel Bandwidth: 5 MHz / 16QAM
23205 779.5 -12.09 32.24 18.00 63.10
23230 782.0 -11.61 32.17 18.41 69.34 H
23255 784.5 -11.71 32.11 18.25 66.83
Y 23205 779.5 -20.00 32.43 10.28 10.67
23230 782.0 -19.65 32.42 10.62 11.53 \%
23255 784.5 -19.90 32.46 10.41 10.99
Channel Bandwidth: 5 MHz / 64QAM
23205 779.5 -13.07 32.24 17.02 50.35
23230 782.0 -12.59 32.17 17.43 55.34 H
23255 784.5 -12.69 3211 17.27 53.33
Y 23205 779.5 -20.98 32.43 9.30 8.51
23230 782.0 -20.63 32.42 9.64 9.20 \%
23255 784.5 -20.88 32.46 9.43 8.77

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 13
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel | Freduency | Reading | Correction | ggp (qgm) |ERp (mw| POleriZation
23230 782.0 -10.47 32.17 19.55 90.16 H
Y 23230 782.0 -18.51 32.42 11.76 15.00
Channel Bandwidth: 10 MHz / 16QAM
23230 782.0 -11.49 32.17 18.53 71.29 H
Y 23230 782.0 -19.53 32.42 10.74 11.86
Channel Bandwidth: 10 MHz / 64QAM
23230 782.0 -12.50 32.17 17.52 56.49 H
Y 23230 782.0 -20.54 32.42 9.73 9.40

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 17
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel | Freduency | Reading | Correction | ggp (qgm) |ERp (mw| POleriZation
23755 706.5 -8.59 30.36 19.62 91.62
23790 710.0 -8.24 30.17 19.78 95.06 H
23825 713.5 -8.48 30.17 19.54 89.95
Y 23755 706.5 -17.29 32.03 12.59 18.16
23790 710.0 -17.10 31.98 12.73 18.75 \%
23825 713.5 -17.45 32.06 12.46 17.62
Channel Bandwidth: 5 MHz / 16QAM
23755 706.5 -9.62 30.36 18.59 72.28
23790 710.0 -9.27 30.17 18.75 74.99 H
23825 713.5 -9.51 30.17 18.51 70.96
Y 23755 706.5 -18.32 32.03 11.56 14.32
23790 710.0 -18.13 31.98 11.70 14.79 \%
23825 713.5 -18.48 32.06 11.43 13.90
Channel Bandwidth: 5 MHz / 64QAM
23755 706.5 -10.64 30.36 17.57 57.15
23790 710.0 -10.29 30.17 17.73 59.29 H
23825 713.5 -10.53 30.17 17.49 56.10
Y 23755 706.5 -19.34 32.03 10.54 11.32
23790 710.0 -19.15 31.98 10.68 11.69 \%
23825 713.5 -19.50 32.06 10.41 10.99

Note: ERP (dBm) = Reading (dBm) + Correction Factor (dB) — 2.15
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LTE Band 17
Channel Bandwidth: 10 MHz / QPSK
Plane | Channel | Freduency | Reading | Correction | ggp (qgm) |ERp (mw| POleriZation
23780 709.0 -8.17 30.17 19.85 96.61
23790 710.0 -8.01 30.17 20.01 100.23 H
23800 711.0 -8.26 30.18 19.77 94.84
Y 23780 709.0 -16.99 31.96 12.82 19.14
23790 710.0 -16.87 31.98 12.96 19.77 \%
23800 711.0 -17.19 32.03 12.69 18.58
Channel Bandwidth: 10 MHz / 16QAM
23780 709.0 -9.19 30.17 18.83 76.38
23790 710.0 -9.03 30.17 18.99 79.25 H
23800 711.0 -9.28 30.18 18.75 74.99
Y 23780 709.0 -18.01 31.96 11.80 15.14
23790 710.0 -17.89 31.98 11.94 15.63 \%
23800 711.0 -18.21 32.03 11.67 14.69
Channel Bandwidth: 10 MHz / 64QAM
23780 709.0 -10.20 30.17 17.82 60.53
23790 710.0 -10.04 30.17 17.98 62.81 H
23800 711.0 -10.29 30.18 17.74 59.43
Y 23780 709.0 -19.02 31.96 10.79 11.99
23790 710.0 -18.90 31.98 10.93 12.39 \Y
23800 711.0 -19.22 32.03 10.66 11.64

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

WCDMA
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy R(za;riq”)g ISa(_)crtr:rCEijo;) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)“"”
1312 1712.4 -12.67 36.29 23.62 230.14
1413 1732.6 -12.80 36.69 23.89 244.91 H
1513 1752.6 -13.57 36.98 2341 219.28
X 1312 1712.4 -17.38 37.11 19.73 93.97
1413 1732.6 -20.64 37.60 16.96 49.66 \%
1513 1752.6 -18.39 37.65 19.26 84.33
Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
LTE Band 4
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fre(&‘aezr;cy R(za;rin’;g E;C’trgfzhog) EIRP (dBm) |EIRP (mW) PO'?:/ZVa)“O”
19957 1710.7 -15.78 36.45 20.67 116.68
20175 1732.5 -15.91 36.80 20.89 122.74 H
20393 1754.3 -15.75 36.94 21.19 131.52
X 19957 1710.7 -21.98 37.28 15.30 33.88
20175 1732.5 -22.19 37.63 15.44 34.99 \%
20393 1754.3 -21.98 37.64 15.66 36.81
Channel Bandwidth: 1.4 MHz / 16QAM
19957 1710.7 -16.79 36.45 19.66 92.47
20175 1732.5 -16.92 36.80 19.88 97.27 H
20393 1754.3 -16.76 36.94 20.18 104.23
X 19957 1710.7 -22.99 37.28 14.29 26.85
20175 1732.5 -23.20 37.63 14.43 27.73 \%
20393 1754.3 -22.99 37.64 14.65 29.17
Channel Bandwidth: 1.4 MHz / 64QAM
19957 1710.7 -18.26 36.45 18.19 65.92
20175 1732.5 -18.39 36.80 18.41 69.34 H
20393 1754.3 -18.23 36.94 18.71 74.30
X 19957 1710.7 -24.46 37.28 12.82 19.14
20175 1732.5 -24.67 37.63 12.96 19.77 \%
20393 1754.3 -24.46 37.64 13.18 20.80

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

Channel Bandwidth: 3 MHz / QPSK

Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtr:f?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”

19965 1711.5 -15.54 36.45 20.91 123.31
20175 1732.5 -15.67 36.80 21.13 129.72 H
20385 1753.5 -15.51 36.94 21.43 139.00

X 19965 1711.5 -21.74 37.28 15.54 35.81
20175 1732.5 -21.95 37.63 15.68 36.98 \%
20385 1753.5 -21.74 37.64 15.90 38.90

Channel Bandwidth: 3 MHz / 16QAM

19965 1711.5 -16.56 36.45 19.89 97.50
20175 1732.5 -16.69 36.80 20.11 102.57 H
20385 1753.5 -16.53 36.94 20.41 109.90

X 19965 1711.5 -22.76 37.28 14.52 28.31
20175 1732.5 -22.97 37.63 14.66 29.24 \%
20385 1753.5 -22.76 37.64 14.88 30.76

Channel Bandwidth: 3 MHz / 64QAM

19965 1711.5 -18.03 36.45 18.42 69.50
20175 1732.5 -18.16 36.80 18.64 73.11 H
20385 1753.5 -18.00 36.94 18.94 78.34

X 19965 1711.5 -24.23 37.28 13.05 20.18
20175 1732.5 -24.44 37.63 13.19 20.84 \%
20385 1753.5 -24.23 37.64 13.41 21.93

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 4
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy R(za;riq”)g E:Crtr:fzhoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)tiO”
19975 1712.5 -15.31 36.45 21.14 130.02
20175 1732.5 -15.44 36.80 21.36 136.77 H
20375 1752.5 -15.28 36.94 21.66 146.55
X 19975 1712.5 -21.51 37.28 15.77 37.76
20175 1732.5 -21.72 37.63 15.91 38.99 \%
20375 1752.5 -21.51 37.64 16.13 41.02
Channel Bandwidth: 5 MHz / 16QAM
19975 1712.5 -16.31 36.45 20.14 103.28
20175 1732.5 -16.44 36.80 20.36 108.64 H
20375 1752.5 -16.28 36.94 20.66 116.41
X 19975 1712.5 -22.51 37.28 14.77 29.99
20175 1732.5 -22.72 37.63 14.91 30.97 \%
20375 1752.5 -22.51 37.64 15.13 32.58
Channel Bandwidth: 5 MHz / 64QAM
19975 1712.5 -17.79 36.45 18.66 73.45
20175 1732.5 -17.92 36.80 18.88 77.27 H
20375 1752.5 -17.76 36.94 19.18 82.79
X 19975 1712.5 -23.99 37.28 13.29 21.33
20175 1732.5 -24.20 37.63 13.43 22.03 \%
20375 1752.5 -23.99 37.64 13.65 23.17

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

Channel Bandwidth: 10 MHz / QPSK

Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtr:f?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”

20000 1715.0 -15.25 36.64 21.39 137.72
20175 1732.5 -15.19 36.80 21.61 144.88 H
20350 1750.0 -14.89 36.80 21.91 155.24

X 20000 1715.0 -21.42 37.44 16.02 39.99
20175 1732.5 -21.47 37.63 16.16 41.30 \%
20350 1750.0 -21.26 37.64 16.38 43.45

Channel Bandwidth: 10 MHz / 16QAM

20000 1715.0 -16.26 36.64 20.38 109.14
20175 1732.5 -16.20 36.80 20.60 114.82 H
20350 1750.0 -15.90 36.80 20.90 123.03

X 20000 1715.0 -22.43 37.44 15.01 31.70
20175 1732.5 -22.48 37.63 15.15 32.73 \%
20350 1750.0 -22.27 37.64 15.37 34.43

Channel Bandwidth: 10 MHz / 64QAM

20000 1715.0 -17.75 36.64 18.89 77.45
20175 1732.5 -17.69 36.80 19.11 81.47 H
20350 1750.0 -17.39 36.80 19.41 87.30

X 20000 1715.0 -23.92 37.44 13.52 22.49
20175 1732.5 -23.97 37.63 13.66 23.23 \%
20350 1750.0 -23.76 37.64 13.88 24.43

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 4
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy R(za;riq”)g E:Crtr:fzhoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)tiO”
20025 1717.5 -14.83 36.45 21.62 145.21
20175 1732.5 -14.96 36.80 21.84 152.76 H
20325 1747.5 -14.80 36.94 22.14 163.68
X 20025 1717.5 -21.03 37.28 16.25 42.17
20175 1732.5 -21.24 37.63 16.39 43.55 \%
20325 1747.5 -21.03 37.64 16.61 45.81
Channel Bandwidth: 15 MHz / 16QAM
20025 1717.5 -15.84 36.45 20.61 115.08
20175 1732.5 -15.97 36.80 20.83 121.06 H
20325 1747.5 -15.81 36.94 21.13 129.72
X 20025 1717.5 -22.04 37.28 15.24 33.42
20175 1732.5 -22.25 37.63 15.38 34.51 \%
20325 1747.5 -22.04 37.64 15.60 36.31
Channel Bandwidth: 15 MHz / 64QAM
20025 1717.5 -17.33 36.45 19.12 81.66
20175 1732.5 -17.46 36.80 19.34 85.90 H
20325 1747.5 -17.30 36.94 19.64 92.04
X 20025 1717.5 -23.53 37.28 13.75 23.71
20175 1732.5 -23.74 37.63 13.89 24.49 \%
20325 1747.5 -23.53 37.64 14.11 25.76

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

Channel Bandwidth: 20 MHz / QPSK

Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtr:f?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”

20050 1720.0 -14.59 36.45 21.86 153.46
20175 1732.5 -14.72 36.80 22.08 161.44 H
20300 1745.0 -14.56 36.94 22.38 172.98

X 20050 1720.0 -20.79 37.28 16.49 44.57
20175 1732.5 -21.00 37.63 16.63 46.03 \%
20300 1745.0 -20.79 37.64 16.85 48.42

Channel Bandwidth: 20 MHz / 16QAM

20050 1720.0 -15.61 36.45 20.84 121.34
20175 1732.5 -15.74 36.80 21.06 127.64 H
20300 1745.0 -15.58 36.94 21.36 136.77

X 20050 1720.0 -21.81 37.28 15.47 35.24
20175 1732.5 -22.02 37.63 15.61 36.39 \%
20300 1745.0 -21.81 37.64 15.83 38.28

Channel Bandwidth: 20 MHz / 64QAM

20050 1720.0 -17.09 36.45 19.36 86.30
20175 1732.5 -17.22 36.80 19.58 90.78 H
20300 1745.0 -17.06 36.94 19.88 97.27

X 20050 1720.0 -23.29 37.28 13.99 25.06
20175 1732.5 -23.50 37.63 14.13 25.88 \%
20300 1745.0 -23.29 37.64 14.35 27.23

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 66
Channel Bandwidth: 1.4 MHz / QPSK
Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtr:f?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”
131979 1710.7 -15.30 36.45 21.15 130.32
132322 1745.0 -15.89 36.80 20.91 123.31 H
132665 1779.3 -16.06 36.94 20.88 122.46
X 131979 1710.7 -20.36 37.28 16.92 49.20
132322 1745.0 -20.83 37.63 16.80 47.86 \%
132665 1779.3 -21.00 37.64 16.64 46.13
Channel Bandwidth: 1.4 MHz / 16QAM
131979 1710.7 -16.28 36.45 20.17 103.99
132322 1745.0 -16.87 36.80 19.93 98.40 H
132665 1779.3 -17.04 36.94 19.90 97.72
X 131979 1710.7 -21.34 37.28 15.94 39.26
132322 1745.0 -21.81 37.63 15.82 38.19 \%
132665 1779.3 -21.98 37.64 15.66 36.81
Channel Bandwidth: 1.4 MHz / 64QAM
131979 1710.7 -17.26 36.45 19.19 82.99
132322 1745.0 -17.85 36.80 18.95 78.52 H
132665 1779.3 -18.02 36.94 18.92 77.98
X 131979 1710.7 -22.32 37.28 14.96 31.33
132322 1745.0 -22.79 37.63 14.84 30.48 \%
132665 1779.3 -22.96 37.64 14.68 29.38

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 66

Channel Bandwidth: 3 MHz / QPSK

Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtr:f?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”

131987 1711.5 -15.06 36.45 21.39 137.72
132322 1745.0 -15.65 36.80 21.15 130.32 H
132657 1778.5 -15.82 36.94 21.12 129.42

X 131987 1711.5 -20.12 37.28 17.16 52.00
132322 1745.0 -20.59 37.63 17.04 50.58 \%
132657 1778.5 -20.76 37.64 16.88 48.75

Channel Bandwidth: 3 MHz / 16QAM

131987 1711.5 -16.05 36.45 20.40 109.65
132322 1745.0 -16.64 36.80 20.16 103.75 H
132657 1778.5 -16.81 36.94 20.13 103.04

X 131987 1711.5 -21.11 37.28 16.17 41.40
132322 1745.0 -21.58 37.63 16.05 40.27 \%
132657 1778.5 -21.75 37.64 15.89 38.82

Channel Bandwidth: 3 MHz / 64QAM

131987 1711.5 -17.02 36.45 19.43 87.70
132322 1745.0 -17.61 36.80 19.19 82.99 H
132657 1778.5 -17.78 36.94 19.16 82.41

X 131987 1711.5 -22.08 37.28 15.20 33.11
132322 1745.0 -22.55 37.63 15.08 32.21 \%
132657 1778.5 -22.72 37.64 14.92 31.05

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 66
Channel Bandwidth: 5 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy R(za;riq”)g E:Crtr:fzhoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)tiO”
131997 1712.5 -14.81 36.45 21.64 145.88
132322 1745.0 -15.40 36.80 21.40 138.04 H
132647 1777.5 -15.57 36.94 21.37 137.09
X 131997 1712.5 -19.87 37.28 17.41 55.08
132322 1745.0 -20.34 37.63 17.29 53.58 \%
132647 1777.5 -20.51 37.64 17.13 51.64
Channel Bandwidth: 5 MHz / 16QAM
131997 1712.5 -15.80 36.45 20.65 116.14
132322 1745.0 -16.39 36.80 20.41 109.90 H
132647 1777.5 -16.56 36.94 20.38 109.14
X 131997 1712.5 -20.86 37.28 16.42 43.85
132322 1745.0 -21.33 37.63 16.30 42.66 \%
132647 1777.5 -21.50 37.64 16.14 41.11
Channel Bandwidth: 5 MHz / 64QAM
131997 1712.5 -16.79 36.45 19.66 92.47
132322 1745.0 -17.38 36.80 19.42 87.50 H
132647 1777.5 -17.55 36.94 19.39 86.90
X 131997 1712.5 -21.85 37.28 15.43 34.91
132322 1745.0 -22.32 37.63 15.31 33.96 \%
132647 1777.5 -22.49 37.64 15.15 32.73

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 66

Channel Bandwidth: 10 MHz / QPSK

Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtr:f?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”

132022 1715.0 -14.76 36.64 21.88 154.17
132322 1745.0 -15.16 36.80 21.64 145.88 H
132622 1775.0 -15.19 36.80 21.61 144.88

X 132022 1715.0 -19.79 37.44 17.65 58.21
132322 1745.0 -20.10 37.63 17.53 56.62 \%
132622 1775.0 -20.27 37.64 17.37 54.58

Channel Bandwidth: 10 MHz / 16QAM

132022 1715.0 -15.76 36.64 20.88 122.46
132322 1745.0 -16.16 36.80 20.64 115.88 H
132622 1775.0 -16.19 36.80 20.61 115.08

X 132022 1715.0 -20.79 37.44 16.65 46.24
132322 1745.0 -21.10 37.63 16.53 44.98 \%
132622 1775.0 -21.27 37.64 16.37 43.35

Channel Bandwidth: 10 MHz / 64QAM

132022 1715.0 -16.75 36.64 19.89 97.50
132322 1745.0 -17.15 36.80 19.65 92.26 H
132622 1775.0 -17.18 36.80 19.62 91.62

X 132022 1715.0 -21.78 37.44 15.66 36.81
132322 1745.0 -22.09 37.63 15.54 35.81 \%
132622 1775.0 -22.26 37.64 15.38 34.51

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 66
Channel Bandwidth: 15 MHz / QPSK
Plane | Channel Fre(ﬁﬂ‘f_"ezr;cy R(za;riq”)g E:Crtr:fzhoé‘) EIRP (dBm) |EIRP (mW) PO'?L:/ZVa)tiO”
132047 1717.5 -14.34 36.45 22.11 162.55
132322 1745.0 -14.93 36.80 21.87 153.82 H
132597 1772.5 -15.10 36.94 21.84 152.76
X 132047 1717.5 -19.40 37.28 17.88 61.38
132322 1745.0 -19.87 37.63 17.76 59.70 \%
132597 1772.5 -20.04 37.64 17.60 57.54
Channel Bandwidth: 15 MHz / 16QAM
132047 1717.5 -15.33 36.45 21.12 129.42
132322 1745.0 -15.92 36.80 20.88 122.46 H
132597 1772.5 -16.09 36.94 20.85 121.62
X 132047 1717.5 -20.39 37.28 16.89 48.87
132322 1745.0 -20.86 37.63 16.77 47.53 \%
132597 1772.5 -21.03 37.64 16.61 45.81
Channel Bandwidth: 15 MHz / 64QAM
132047 1717.5 -16.32 36.45 20.13 103.04
132322 1745.0 -16.91 36.80 19.89 97.50 H
132597 1772.5 -17.08 36.94 19.86 96.83
X 132047 1717.5 -21.38 37.28 15.90 38.90
132322 1745.0 -21.85 37.63 15.78 37.84 \%
132597 1772.5 -22.02 37.64 15.62 36.48

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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LTE Band 66

Channel Bandwidth: 20 MHz / QPSK

Plane | Channel Fr?&‘f_g;cy R(zfrmg E;Crtr:f?dog) EIRP (dBm) |EIRP (mW) PO"'E‘:/Z\%“O”

132072 1720.0 -14.09 36.45 22.36 172.19
132322 1745.0 -14.68 36.80 22.12 162.93 H
132572 1770.0 -14.85 36.94 22.09 161.81

X 132072 1720.0 -19.15 37.28 18.13 65.01
132322 1745.0 -19.62 37.63 18.01 63.24 \%
132572 1770.0 -19.79 37.64 17.85 60.95

Channel Bandwidth: 20 MHz / 16QAM

132072 1720.0 -15.10 36.45 21.35 136.46
132322 1745.0 -15.69 36.80 21.11 129.12 H
132572 1770.0 -15.86 36.94 21.08 128.23

X 132072 1720.0 -20.16 37.28 17.12 51.52
132322 1745.0 -20.63 37.63 17.00 50.12 \%
132572 1770.0 -20.80 37.64 16.84 48.31

Channel Bandwidth: 20 MHz / 64QAM

132072 1720.0 -16.09 36.45 20.36 108.64
132322 1745.0 -16.68 36.80 20.12 102.80 H
132572 1770.0 -16.85 36.94 20.09 102.09

X 132072 1720.0 -21.15 37.28 16.13 41.02
132322 1745.0 -21.62 37.63 16.01 39.90 \%
132572 1770.0 -21.79 37.64 15.85 38.46

Note: EIRP (dBm) = Reading (dBm) + Correction Factor (dB)
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4.2 Modulation Characteristics Measurement

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Setup

Communication Simulator
EUT

4.2.3 Test Procedure

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

Channel 1413

424

(]

245 dim

Plot of Measurement

LTE Band 4
Channel 20050

Spectrum

UE Power : 23,8 dBn

Iy -0, 7273

o 0,651

) MHz.

21.9 dBm
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Spectrum Plot of Measurement
LTE Band 12
Channel 23060
QPSK 16QAM

IE Power : 4.1 dBm ; E Pol

Iy -0.5335

o IS

IE Power : 22,2 dBn
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Spectrum Plot of Measurement
LTE Band 13
Channel 23230

Measuring [Spectrun)

w Window - Mod

UE Power : 21,6 dBn
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Spectrum Plot of Measurement
LTE Band 17
Channel 23790

Measuring [Spectrun)

w Window - Mod

Measuring (Spectrum) IE Power : 21,9 dBm

Yiew Hindow - M
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Spectrum Plot of Measurement

LTE Band 66

Channel 132322

IE Power :

23,6 dBm

iy 0.7145

ol 0. 7]

Iy 0.0417)
0 EEEEE

wicth:  GMHz
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement

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

4.3.2 Test Procedure

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

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

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

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

4.3.3 Test Setup

L Oven Room
Communication

Simulator

_1 Antenna

External Power Source

EUT
DC Power Supply
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4.3.4 Test Results

Frequency Error vs. Voltage

WCDMA
Voltage Low Channel High Channel
(Volts) Frequency (MH2) Frequ(zr;cr:%/)Error Frequency (MHz2) Frequ(zr;cn)]/)Error
3.85 1712.400004 0.002 1752.600002 0.001
3.6 1712.400003 0.002 1752.600003 0.002
4.4 1712.400002 0.001 1752.600003 0.002

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

WCDMA
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(gr;c;%/)Error Frequency (MHz) Frequ(;r;%/)Error
-30 1712.400001 0.001 1752.600002 0.001
-20 1712.400001 0.001 1752.600002 0.001
-10 1712.400003 0.002 1752.600003 0.002
0 1712.400002 0.001 1752.600003 0.002
10 1712.400002 0.001 1752.600003 0.002
20 1712.399999 -0.001 1752.599997 -0.002
30 1712.399997 -0.002 1752.599997 -0.002
40 1712.399998 -0.001 1752.599996 -0.002
50 1712.399997 -0.002 1752.599996 -0.002
55 1712.399996 -0.002 1752.599999 -0.001
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Frequency Error vs. Voltage

LTE Band 4
S Channel Bandwidth: 1.4 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1710.700004 0.002 1754.300003 0.002
3.6 1710.700004 0.002 1754.300004 0.002
4.4 1710.700002 0.001 1754.300002 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1710.700003 0.002 1754.300003 0.002
-20 1710.700003 0.002 1754.300004 0.002
-10 1710.700003 0.002 1754.300003 0.002
0 1710.700001 0.001 1754.300004 0.002
10 1710.700002 0.001 1754.300002 0.001
20 1710.699998 -0.001 1754.299998 -0.001
30 1710.699997 -0.002 1754.299996 -0.002
40 1710.699997 -0.002 1754.299998 -0.001
50 1710.699996 -0.002 1754.299998 -0.001
55 1710.699999 -0.001 1754.299997 -0.002

Report No.: RF181001C06-9 Page No. 59/ 268 Report Format Version: 6.1.1




L)

BUREAU
VERITAS

Frequency Error vs. Voltage

LTE Band 4
S Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1711.500003 0.002 1753.500004 0.002
3.6 1711.500002 0.001 1753.500001 0.001
4.4 1711.500002 0.001 1753.500004 0.002

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
quency MA2| " (ppm) quency (MA2) " (ppm)
-30 1711.500001 0.001 1753.500002 0.001
-20 1711.500003 0.002 1753.500004 0.002
-10 1711.500001 0.001 1753.500002 0.001
0 1711.500002 0.001 1753.500001 0.001
10 1711.500001 0.001 1753.500004 0.002
20 1711.499997 -0.002 1753.499998 -0.001
30 1711.499999 -0.001 1753.499998 -0.001
40 1711.499999 -0.001 1753.499998 -0.001
50 1711.499998 -0.001 1753.499997 -0.002
55 1711.499998 -0.001 1753.499999 -0.001
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Frequency Error vs. Voltage

LTE Band 4
S Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1712.500001 0.001 1752.500004 0.002
3.6 1712.500001 0.001 1752.500004 0.002
4.4 1712.500001 0.001 1752.500003 0.002

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1712.500003 0.002 1752.500001 0.001
-20 1712.500003 0.001 1752.500003 0.001
-10 1712.500002 0.001 1752.500003 0.002
0 1712.500002 0.001 1752.500002 0.001
10 1712.500004 0.002 1752.500004 0.002
20 1712.499997 -0.002 1752.499998 -0.001
30 1712.499999 -0.001 1752.499997 -0.002
40 1712.499999 -0.001 1752.499997 -0.002
50 1712.499997 -0.002 1752.499996 -0.002
55 1712.499998 -0.001 1752.499998 -0.001
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Frequency Error vs. Voltage

LTE Band 4
S Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1715.000003 0.002 1750.000003 0.001
3.6 1715.000002 0.001 1750.000004 0.002
4.4 1715.000004 0.002 1750.000003 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1715.000001 0.001 1750.000004 0.002
-20 1715.000003 0.002 1750.000001 0.001
-10 1715.000004 0.002 1750.000003 0.002
0 1715.000001 0.001 1750.000002 0.001
10 1715.000003 0.002 1750.000003 0.002
20 1714.999999 -0.001 1749.999997 -0.001
30 1714.999998 -0.001 1749.999996 -0.002
40 1714.999998 -0.001 1749.999997 -0.002
50 1714.999997 -0.002 1749.999998 -0.001
55 1714.999996 -0.002 1749.999996 -0.002
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Frequency Error vs. Voltage

LTE Band 4
S Channel Bandwidth: 15 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1717.500003 0.002 1747.500002 0.001
3.6 1717.500003 0.002 1747.500003 0.002
4.4 1717.500003 0.002 1747.500004 0.002

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 15 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1717.500003 0.002 1747.500001 0.001
-20 1717.500002 0.001 1747.500003 0.001
-10 1717.500001 0.001 1747.500002 0.001
0 1717.500003 0.002 1747.500004 0.002
10 1717.500001 0.001 1747.500001 0.001
20 1717.499998 -0.001 1747.499999 -0.001
30 1717.499997 -0.002 1747.499998 -0.001
40 1717.499997 -0.002 1747.499999 -0.001
50 1717.499997 -0.002 1747.499997 -0.002
55 1717.499998 -0.001 1747.499997 -0.002
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Frequency Error vs. Voltage

LTE Band 4
S Channel Bandwidth: 20 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1720.000003 0.002 1745.000001 0.001
3.6 1720.000002 0.001 1745.000003 0.002
4.4 1720.000002 0.001 1745.000001 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 20 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1720.000001 0.001 1745.000002 0.001
-20 1720.000001 0.001 1745.000003 0.002
-10 1720.000002 0.001 1745.000001 0.001
0 1720.000002 0.001 1745.000002 0.001
10 1720.000003 0.002 1745.000001 0.001
20 1719.999998 -0.001 1744.999997 -0.002
30 1719.999998 -0.001 1744.999998 -0.001
40 1719.999996 -0.002 1744.999999 -0.001
50 1719.999996 -0.002 1744.999999 -0.001
55 1719.999997 -0.002 1744.999998 -0.001
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Frequency Error vs. Voltage

LTE Band 12
S Channel Bandwidth: 1.4 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 699.700003 0.004 715.300003 0.005
3.6 699.700003 0.005 715.300003 0.004
4.4 699.700003 0.004 715.300003 0.004

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(ir;cn)]/)Error
-30 699.700002 0.003 715.300002 0.002
-20 699.700002 0.002 715.300001 0.002
-10 699.700002 0.003 715.300003 0.004
0 699.700004 0.005 715.300001 0.002
10 699.700004 0.005 715.300001 0.002
20 699.699999 -0.002 715.299999 -0.002
30 699.699997 -0.005 715.299997 -0.004
40 699.699997 -0.004 715.299998 -0.003
50 699.699996 -0.005 715.299999 -0.002
55 699.699997 -0.004 715.299999 -0.002
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Frequency Error vs. Voltage

LTE Band 12
S Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 700.500004 0.005 714.500002 0.003
3.6 700.500002 0.003 714.500002 0.002
4.4 700.500003 0.005 714.500002 0.002

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 700.500004 0.005 714.500003 0.003
-20 700.500003 0.004 714.500001 0.002
-10 700.500002 0.003 714.500002 0.003
0 700.500003 0.004 714.500002 0.003
10 700.500002 0.003 714.500002 0.003
20 700.499998 -0.004 714.499999 -0.002
30 700.499998 -0.003 714.499997 -0.004
40 700.499996 -0.006 714.499998 -0.003
50 700.499998 -0.002 714.499999 -0.001
55 700.499996 -0.005 714.499998 -0.003
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Frequency Error vs. Voltage

LTE Band 12
S Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 701.500004 0.005 713.500004 0.005
3.6 701.500002 0.003 713.500001 0.002
4.4 701.500001 0.002 713.500003 0.004

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 701.500004 0.006 713.500004 0.005
-20 701.500004 0.005 713.500002 0.002
-10 701.500002 0.003 713.500002 0.003
0 701.500001 0.002 713.500001 0.002
10 701.500002 0.003 713.500003 0.005
20 701.499998 -0.004 713.499998 -0.003
30 701.499999 -0.002 713.499997 -0.004
40 701.499997 -0.004 713.499999 -0.002
50 701.499998 -0.003 713.499996 -0.005
55 701.499997 -0.004 713.499998 -0.003
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Frequency Error vs. Voltage

LTE Band 12
S Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 704.000002 0.003 711.000003 0.004
3.6 704.000004 0.006 711.000001 0.002
4.4 704.000004 0.005 711.000003 0.004

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 704.000004 0.006 711.000001 0.002
-20 704.000002 0.003 711.000002 0.002
-10 704.000001 0.002 711.000001 0.002
0 704.000002 0.003 711.000003 0.005
10 704.000003 0.004 711.000003 0.004
20 703.999998 -0.003 710.999996 -0.005
30 703.999997 -0.004 710.999998 -0.003
40 703.999997 -0.005 710.999996 -0.005
50 703.999997 -0.004 710.999997 -0.004
55 703.999997 -0.004 710.999996 -0.006
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Frequency Error vs. Voltage

LTE Band 13
S Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 779.500002 0.003 784.500004 0.005
3.6 779.500003 0.003 784.500002 0.002
4.4 779.500003 0.004 784.500001 0.002

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 13
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 779.500002 0.002 784.500003 0.003
-20 779.500003 0.004 784.500002 0.003
-10 779.500002 0.002 784.500004 0.005
0 779.500004 0.005 784.500002 0.003
10 779.500004 0.004 784.500003 0.003
20 779.499997 -0.003 784.499997 -0.004
30 779.499999 -0.001 784.499999 -0.001
40 779.499998 -0.003 784.499998 -0.002
50 779.499999 -0.002 784.499997 -0.004
55 779.499997 -0.004 784.499996 -0.005
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Frequency Error vs. Voltage

LTE Band 13
Voltage .
Channel Bandwidth: 10 MHz
(Volts)
Frequency (MHz) Frequency Error (ppm)

3.85 782.000004 0.005

3.6 782.000001 0.001

4.4 782.000003 0.003

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 13
Temp. (C) Channel Bandwidth: 10 MHz
Frequency (MHz) Frequency Error (ppm)

-30 782.000003 0.004
-20 782.000004 0.004
-10 782.000003 0.003
0 782.000004 0.005
10 782.000003 0.003
20 781.999997 -0.004
30 781.999999 -0.001
40 781.999996 -0.005
50 781.999998 -0.003
55 781.999998 -0.003
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Frequency Error vs. Voltage

LTE Band 17
S Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 706.500004 0.005 713.500003 0.004
3.6 706.500001 0.002 713.500004 0.005
4.4 706.500002 0.002 713.500003 0.004

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 17
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(ir;cn)]/)Error
-30 706.500003 0.004 713.500004 0.005
-20 706.500001 0.001 713.500003 0.005
-10 706.500002 0.003 713.500004 0.005
0 706.500002 0.003 713.500002 0.002
10 706.500003 0.004 713.500001 0.002
20 706.499996 -0.006 713.499998 -0.003
30 706.499997 -0.005 713.499997 -0.004
40 706.499998 -0.003 713.499996 -0.006
50 706.499997 -0.005 713.499996 -0.005
55 706.499998 -0.002 713.499999 -0.002
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Frequency Error vs. Voltage

LTE Band 17
S Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 709.000002 0.002 711.000004 0.005
3.6 709.000003 0.004 711.000004 0.005
4.4 709.000001 0.001 711.000004 0.006

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 17
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 709.000002 0.003 711.000002 0.003
-20 709.000001 0.002 711.000003 0.004
-10 709.000002 0.002 711.000003 0.004
0 709.000004 0.006 711.000002 0.002
10 709.000002 0.003 711.000004 0.006
20 708.999997 -0.004 710.999998 -0.003
30 708.999998 -0.003 710.999997 -0.004
40 708.999997 -0.005 710.999999 -0.002
50 708.999998 -0.002 710.999997 -0.005
55 708.999998 -0.003 710.999998 -0.002
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Frequency Error vs. Voltage

LTE Band 66
S Channel Bandwidth: 1.4 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1710.700004 0.002 1779.300003 0.002
3.6 1710.700001 0.001 1779.300004 0.002
4.4 1710.700002 0.001 1779.300001 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 66
Channel Bandwidth: 1.4 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(ir;cn)]/)Error

-30 1710.700002 0.001 1779.300003 0.002
-20 1710.700004 0.002 1779.300001 0.001
-10 1710.700003 0.001 1779.300001 0.001
0 1710.700004 0.002 1779.300003 0.002
10 1710.700004 0.002 1779.300003 0.002
20 1710.699997 -0.002 1779.299996 -0.002
30 1710.699997 -0.002 1779.299998 -0.001
40 1710.699998 -0.001 1779.299998 -0.001
50 1710.699998 -0.001 1779.299996 -0.002
55 1710.699997 -0.002 1779.299997 -0.002
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Frequency Error vs. Voltage

LTE Band 66
S Channel Bandwidth: 3 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1711.500002 0.001 1778.500003 0.002
3.6 1711.500004 0.002 1778.500003 0.002
4.4 1711.500003 0.002 1778.500003 0.002

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 66
Channel Bandwidth: 3 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(ir;cn)]/)Error

-30 1711.500004 0.002 1778.500004 0.002
-20 1711.500003 0.002 1778.500002 0.001
-10 1711.500003 0.002 1778.500002 0.001
0 1711.500001 0.001 1778.500003 0.002
10 1711.500001 0.001 1778.500002 0.001
20 1711.499996 -0.002 1778.499999 -0.001
30 1711.499997 -0.002 1778.499997 -0.002
40 1711.499997 -0.002 1778.499997 -0.002
50 1711.499997 -0.002 1778.499997 -0.002
55 1711.499999 -0.001 1778.499997 -0.002
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Frequency Error vs. Voltage

LTE Band 66
S Channel Bandwidth: 5 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1712.500001 0.001 1777.500001 0.001
3.6 1712.500001 0.001 1777.500002 0.001
4.4 1712.500003 0.002 1777.500002 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 66
Channel Bandwidth: 5 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1712.500003 0.002 1777.500004 0.002
-20 1712.500003 0.002 1777.500002 0.001
-10 1712.500002 0.001 1777.500002 0.001
0 1712.500001 0.001 1777.500002 0.001
10 1712.500004 0.002 1777.500004 0.002
20 1712.499997 -0.002 1777.499998 -0.001
30 1712.499997 -0.002 1777.499997 -0.002
40 1712.499998 -0.001 1777.499998 -0.001
50 1712.499996 -0.002 1777.499998 -0.001
55 1712.499998 -0.001 1777.499997 -0.002
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Frequency Error vs. Voltage

LTE Band 66
S Channel Bandwidth: 10 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1715.000004 0.002 1775.000002 0.001
3.6 1715.000002 0.001 1775.000002 0.001
4.4 1715.000002 0.001 1775.000001 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 66
Channel Bandwidth: 10 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(ir;cn)]/)Error

-30 1715.000004 0.002 1775.000003 0.002
-20 1715.000003 0.002 1775.000003 0.002
-10 1715.000002 0.001 1775.000001 0.001
0 1715.000002 0.001 1775.000002 0.001
10 1715.000004 0.002 1775.000001 0.001
20 1714.999998 -0.001 1774.999998 -0.001
30 1714.999998 -0.001 1774.999996 -0.002
40 1714.999998 -0.001 1774.999998 -0.001
50 1714.999997 -0.002 1774.999997 -0.001
55 1714.999999 -0.001 1774.999999 -0.001
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Frequency Error vs. Voltage

LTE Band 66
S Channel Bandwidth: 15 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1717.500003 0.001 1772.500002 0.001
3.6 1717.500002 0.001 1772.500001 0.001
4.4 1717.500004 0.002 1772.500002 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 66
Channel Bandwidth: 15 MHz
Temp. (C) Low Channel High Channel
Frequency (MHz) Frequ(zr;%/)Error Frequency (MHz) Frequ(ir;cn)]/)Error

-30 1717.500004 0.002 1772.500003 0.002
-20 1717.500001 0.001 1772.500003 0.002
-10 1717.500002 0.001 1772.500001 0.001
0 1717.500004 0.002 1772.500002 0.001
10 1717.500001 0.001 1772.500003 0.001
20 1717.499997 -0.002 1772.499997 -0.002
30 1717.499998 -0.001 1772.499996 -0.002
40 1717.499998 -0.001 1772.499998 -0.001
50 1717.499998 -0.001 1772.499998 -0.001
55 1717.499997 -0.002 1772.499997 -0.002
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Frequency Error vs. Voltage

LTE Band 66
S Channel Bandwidth: 20 MHz
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
3.85 1720.000001 0.001 1770.000004 0.002
3.6 1720.000002 0.001 1770.000004 0.002
4.4 1720.000004 0.002 1770.000002 0.001

Note: The applicant defined the normal working voltage of the battery is from 3.6 Vdc to 4.4 Vdc.

Frequency Error vs. Temperature

LTE Band 66
Channel Bandwidth: 20 MHz
Temp. (C) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
-30 1720.000002 0.001 1770.000004 0.002
-20 1720.000001 0.001 1770.000001 0.001
-10 1720.000001 0.001 1770.000001 0.001
0 1720.000004 0.002 1770.000004 0.002
10 1720.000004 0.002 1770.000002 0.001
20 1719.999997 -0.002 1769.999997 -0.002
30 1719.999996 -0.002 1769.999998 -0.001
40 1719.999998 -0.001 1769.999997 -0.002
50 1719.999998 -0.001 1769.999999 -0.001
55 1719.999999 -0.001 1769.999999 -0.001
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4.4
4.4.1

Occupied Bandwidth Measurement

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

Spectrum Analyzer

—T
T

10 dB Attenuation
Pad

EUT

4.4.4 Test Result
<99 % Occupied Bandwidth>

WCDMA
Frequency 99 % Occupied
S (MH2) Bandwidth (MHz)
1312 1712.4 4.1500
1413 1732.6 4.1515
1513 1752.6 4.1510

Spectrum Plot of Worst Value

600000 Center Freq: 1.73280001
Free Rl

[ Keysight Spectrum Anahyaer - Ocey

upied BW

Ref Offset 15 dB
Ref 35.00 dBm

#Res BW 100 kHz

h ALTGH 11:30:03 AMOCt 18, 2018

Radio Std: None Frequency

00 GHz
AvglHold:>1i1

Radio Device: BTS

Center Freq
1.732600000 GHz,

#VBW 300 kHz
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b - R
Center Freq 1.732500000 GHz
HFGain:Low

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 1.733 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.0905 MHz
452 Hz
1.214 MHz

Transmit Freq Error
x dB Bandwidth

usc

Cent

£ dheLicn
ter Freq: 1.732600000 GHz
Trig: Free Run Av

#Anen: 30 dB

#VBW 100 kHz

Total Power

% of OBW Power

x dB

rgiHoId: 111

Span 3 MHz
#Sweep 300 ms]

25.1 dBm

99.00 %
-26.00 dB

Frequency

Ref Offset 16 dB
Ref 35.00 dBm

Center Freq
1.732500000 GHz

‘Center 1.733 GHz
#Res BW 62 kHz

TR R
Center Freq 1.732500000 GHz

HFGain:Low

#VBW 200 kHz

Occupied Bandwidth
2.7051 MHz

Transmit Freq Error
x dB Bandwidth

2.584 kHz
2.928 MHz

Center Freq
Trig: Free

#Anen: 30 dB

Run

Total Power

% of OBW Power

x dB

dhacion
1.732600000 GHz
u

AvglHold: 1/1

LTE Band 4
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
99 % Occupied 99 % Occupied
Channel Freémezr;cy Bandwidth (MHz) Channel Frfémezr;cy Bandwidth (MHz)

QPSK [16QAM [64QAM QPSK [16QAM [64QAM

19957 1710.7 1.0861 | 1.0883 | 1.0864 19965 17115 2.6984 | 2.6966 | 2.7050
20175 1732.5 1.0872 | 1.0905 | 1.0868 20175 1732.5 2.7009 | 2.6968 | 2.7051
20393 1754.3 1.0868 | 1.0884 | 1.0859 20385 1753.5 2.6997 | 2.6979 | 2.7030

Spectrum Plot of Worst Value
1.4 MHz / 16QAM 3 MHz / 64QAM
[— Keysight Spectrum Analyzer - Occupied BW = 2 o [ Vereiohe Spactmum Ansyser - Dccupied B = ]

Frequency

Center Freq
1.732500000 GHz

Span 6 MHz
#Sweep 300 ms]

24.6 dBm

99.00 %
-26.00 dB
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LTE Band 4
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz

99 % Occupied 99 % Occupied

Channel Freémezr;cy Bandwidth (MHz) Channel Frfémezr;cy Bandwidth (MHz)
QPSK [16QAM [64QAM QPSK [16QAM [64QAM
19975 1712.5 4.4904 | 4.4950 | 4.4911 20000 1715.0 8.9684 | 8.9750 | 8.9693
20175 1732.5 4.4906 | 4.4935 | 4.4962 20175 1732.5 8.9694 | 8.9717 | 8.9633
20375 1752.5 4.4914 | 4.4907 | 4.4954 20350 1750.0 8.9709 | 8.9767 | 8.9676

Spectrum Plot of Worst Value
5 MHz / 64QAM 10 MHz / 16QAM

[— Keysight Spectrum Analyzer - Occupied BW | s fnizim | | = Keysight Spectnum Analyzer - Occupied BW i | i e

o <. z £ Aelion 10:59:32 PMOct 17, 2018 o <. z £ deten 10:36 17,201
Center Freq 1.732500000 GHz Center Freq: 1.732600000 GHz Radio 5td: None Frequency Center Freq 1.750000000 GHz Canter Freq: 1.750000000 GHz adio one Frequency
o Trig: Free Run AvglHold: 11 o Trig: Free Run AvglHold: 11
AFGainiow  #Atten: 30 dB Radio s AFGainiow  #Atten: 30 dB

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

Center Freq T Center Freq
1.732500000 GHz T 1.750000000 GHz

Center 1.733 GHz Span 10 MHz Center 1.75 GHz i i Span 20 MHz

#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms] 1'0“:;08:4:'; H#Res BW 200 kHz #VBW 1 MHz #Sweep 300 ms]

Man
Occupied Bandwidth Total Power 24.3 dBm Occupied Bandwidth Total Power 23.7 dBm

4.4962 MHz FreqOffset 8.9767 MHz FreqOffset
Transmit Freq Error 1.948 kHz % of OBW Power  99.00 % kel | Transmit Freq Error 5.935 kHz % of OBW Power  99.00 % ok
x dB Bandwidth 4810MHz  xdB -26.00 dB x dB Bandwidth 9530 MHz  xdB -26.00 dB
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<L :
Center Freq 1.717500000 GHz

£ hasn 0ct 17, 2018
Center Freq: 1.717600000 GHz Frequency
Trig: Free Run AvglHold: 1/1

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 1.718 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq
1.717500000 GHz

Span 30 MHz|

#VBW 1 MHz #Sweep 300 ms]

Total Power 24.6 dBm

13.462 MHz

3.173 kHz
14.28 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

<L :
Center Freq 1.720000000 GHz

LTE Band 4
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
99 % Occupied 99 % Occupied Bandwidth
Channel Freémezr;cy Bandwidth (MHz) Channel Frfémezr;cy (MHz)
QPSK [16QAM |64QAM QPSK |16QAM |64QAM
20025 1717.5 13.462 | 13.451 | 13.445 20050 1720.0 17.930 | 17.954 | 17.948
20175 1732.5 13.450 | 13.440 | 13.434 20175 1732.5 17.911 | 17.941 | 17.932
20325 1747.5 13.459 | 13.448 | 13.440 20300 1745.0 17.924 | 17.942 | 17.939
Spectrum Plot of Worst Value
15 MHz / QPSK 20 MHz / 16QAM
i e | e m—

Frequency

: Lo
Center Freq: 1.720000000 GHz
"

Trig: Free Run
#Aten: 30 dB

AvglHold: 1/1
#F Gain:Low

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 1.72 GHz
#Res BW 430 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq
1.720000000 GHz

Span 40 MHz|

#VBW 1.3 MHz #Sweep 300 ms]

Total Power 23.7 dBm
17.954 MHz

5.244 kHz
19.06 MHz

Freq Offset
% of OBW Power ok

x dB

99.00 %
-26.00 dB
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<L :
Center Freq 707.500000 MHz

Trig: Free Run

#FGain:Low #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 707.5 MHz
#Res BW 30 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

E dhacion
Center Freq: 707.500000 MHz
u

AvglHold: 1/1

#VBW 100 kHz

1.0892 MHz

740 Hz
1.216 MHz

Total Power

% of OBW Power
x dB

12:45:30 AM Ot 18, 2018
Radio Std: None

Radio s

Span 3 MHz
#Sweep 300 ms]

25.3 dBm

99.00 %

-26.00 dB

Frequency

Center Freq
T07.500000 MHz

<L :
Center Freq 707.500000 MHz

Trig: Free Run

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 707.5 MHz
#Res BW 62 kHz

Occupied Bandwidth
2.7010 MHz

Transmit Freq Error

x dB Bandwidth

E dhacion
Center Freq: 707.500000 MHz
u

AvglHold: 1/1

#VBW 200 kHz

2.793 kHz
2.933 MHz

Total Power

% of OBW Power
x dB

Span 6 MHz
#Sweep 300 ms]

25.8 dBm

99.00 %

-26.00 dB

LTE Band 12
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
99 % Occupied 99 % Occupied
Channel Freémezr;cy Bandwidth (MHz) Channel Frfémezr;cy Bandwidth (MHz)

QPSK [16QAM [64QAM QPSK [16QAM [64QAM

23017 699.7 1.0868 | 1.0874 | 1.0868 23025 700.5 2.6996 | 2.6962 | 2.6955
23095 707.5 1.0876 | 1.0892 | 1.0877 23095 707.5 2.7010 | 2.6988 | 2.6988
23173 715.3 1.0860 | 1.0881 | 1.0875 23165 714.5 2.6985 | 2.6959 | 2.6975

Spectrum Plot of Worst Value
1.4 MHz / 16QAM 3 MHz / QPSK
[— Keysight Spectrum Analyzer - Occupied BW | s fnizim | | = Keysight Spectnum Analyzer - Occupied BW | i e

Frequency

Center Freq
T07.500000 MHz

CFStep
600.000 kHz
Man

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

Trig: Free Run
#Aten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 707.5 MHz

E dhacion
Center Freq: 707.500000 MHz
u AvglHeld: 1/1

2:59:10 AMOct 18, 2018

Radio Std: None Frequency

Center Freq
T07.500000 MHz

Span 10 MHz|

<L :
Center Freq 707.500000 MHz

HFGain:Low

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 707.5 MHz

#Res BW 100 kHz

Occupied Bandwidth

#VBW 300 kHz

Total Power

#Sweep 300 ms]

24.9 dBm

#Res BW 200 kHz

Occupied Bandwidth

LTE Band 12
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel Freémezr;cy Bandwidth (MHz) Channel Frfémezr;cy Bandwidth (MHz)

QPSK [16QAM [64QAM QPSK [16QAM [64QAM

23035 701.5 4.4913 | 4.4876 | 4.5031 23060 704.0 8.9656 | 8.9728 | 8.9732
23095 707.5 4.4926 | 4.5488 | 4.5012 23095 707.5 9.1050 | 8.9799 | 8.9865
23155 7135 4.4892 | 4.4887 | 4.4906 23130 711.0 8.9604 | 8.9659 | 8.9682

Spectrum Plot of Worst Value
5 MHz / 16QAM 10 MHz / QPSK
[— Keysight Spectrum Analyzer - Occupied BW | s fnizim | | = Keysight Spectnum Analyzer - Occupied BW | i e

Frequency

E dhacion
Center Freq: 707.500000 MHz
u

Trig: Free Run
#Aten: 30 dB

AvglHold: 1/1

Center Freq
T07.500000 MHz

Rl s
il

Span 20 MHz|
#VBW 1 MHz #Sweep 300 ms]

Total Power 25.2 dBm

4.5488 MHz

32.648 kHz
4.657 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

9.1050 MHz

68.283 kHz
9.389 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

Freq Offset
99.00 % ok

-26.00 dB
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LTE Band 13
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel | Freduency Bandwidth (MHz) Channel | Freduency Bandwidth (MHz)
(MHz) (MHz)

QPSK |16QAM |64QAM QPSK |16QAM |64QAM
23205 779.5 4.4902 | 4.4944 | 4.5012
23230 782.0 4.4889 | 4.4899 | 4.4986 23230 782.0 8.9613 | 8.9625 | 8.9647
23255 784.5 4.4934 | 4.4951 | 4.5064

Spectrum Plot of Worst Value

5 MHz / 64QAM

10 MHz / 64QAM

[ Keysighe Spectrum Analyzar - Occupied BV
T

o Trig: Free Run
#FGain:Low #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 784.5 MHz

Center Freq 784.500000 MHz Conter Freq: 784.500000 MHz

) 12:05.55PM0ct 18, 2018
Radio 5td: None
AvglHold: 1/1

Radio Device:

Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz #Sweep 300 ms|

Occupied Bandwidth Total Power 23.1 dBm

4.5064 MHz

Transmit Freq Error -761 Hz % of OBW Power 99.00 %

x dB Bandwidth 4.853 MHz xdB

-26.00 dB

Frequency

Center Freq
T84,500000 MHz

FreqOffset
OHz

e | |2 Keysot spectm Anshoer - Occupied B |

L

Center Freq 782.000000 MHz Gentar Freq: 762000000 Wz

& 6:50 PM Oct 18, 2018

12:0
Radio Std: None Frequency

o Trig: Free Run AvglHeld: 1/1
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 782 MHz
#Res BW 200 kHz

Center Freq
T82.000000 MHz

Span 20 MHz
#VBW 1 MHz #Sweep 300 ms|

Occupied Bandwidth Total Power 22.7 dBm

8.9647 MHz ey

Transmit Freq Error 4.120 kHz % of OBW Power  99.00 % .

x dB Bandwidth

9.518 MHz x dB -26.00 dB
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<L :
Center Freq 710.000000 MHz

HFGain:Low

Trig: Free R
#Aten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 710 MHz
#Res BW 100 kHz
Occupied Bandwidth
4.5032 MHz
3.540 kHz
4.831 MHz

Transmit Freq Error
x dB Bandwidth

: Lo
Center Freq: 710.000000 MHz
un A

#VBW 300 kHz

Total Power

% of OBW Power
x dB

wglHold: 1/1

<L :
Center Freq 709.000000 MHz

LTE Band 17
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied
Channel Freémezr;cy Bandwidth (MHz) Channel Frfémezr;cy Bandwidth (MHz)

QPSK [16QAM [64QAM QPSK [16QAM [64QAM

23755 706.5 4.4914 | 4.4911 | 4.5030 23780 709.0 8.9744 | 8.9747 | 8.9779
23790 710.0 4.4912 | 4.4933 | 4.5032 23790 710.0 8.9641 | 8.9741 | 8.9746
23825 7135 4.4859 | 4.4890 | 4.4980 23800 711.0 8.9588 | 8.9627 | 8.9673

Spectrum Plot of Worst Value
5 MHz / 64QAM 10 MHz / 64QAM
[— Keysight Spectrum Analyzer - Occupied BW ir [ | Keysight Spectnum Analyzar - Occupied BA | i e

Frequency

E dhacion
Center Freq: 709000000 MHz
u

Trig: Free Run
#Aten: 30 dB

AvglHold: 1/1
#F Gain:Low

Ref Offset 16 dB
Ref 35.00 dBm

Center Freq
710.000000 MHz

Span 10 MHz|
#Sweep 300 ms]

‘Center 709 MHz
#Res BW 200 kHz

23.3 dBm

99.00 %

-26.00 dB x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Center Freq
709.000000 MHz

Span 20 MHz|

#VBW 1 MHz #Sweep 300 ms]

Total Power 23.0 dBm

8.9779 MHz

859 Hz
9.526 MHz

Freq Offset
% of OBW Power ok

x dB

99.00 %
-26.00 dB
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05:01:18 PM Oct 18, 2018
Radio Std: None

£ hevicn
Center Freq: 1.745000000 GHz Frequency
Trig: Free Run AvglHold: 11

#Anen: 30 dB

b - R
Center Freq 1.745000000 GHz
#AFGainLow Radio s

Ref Offset 16 dB
Ref 35.00 dBm

Center Freq
1.745000000 GHz

‘Center 1.745 GHz
#Res BW 30 kHz

Span 3 MHz

#VBW 100 kHz #Sweep 300 ms]

Occupied Bandwidth Total Power 25.1 dBm

1.0909 MHz
257 Hz
1.218 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

LTE Band 66
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
99 % Occupied 99 % Occupied

Channel Freémezr;cy Bandwidth (MHz) Channel Frfémezr;cy Bandwidth (MHz)
QPSK [16QAM [64QAM QPSK [16QAM [64QAM
131979 1710.7 1.0862 | 1.0875 | 1.0883 131987 1711.5 2.7014 | 2.6998 | 2.6972
132322 1745.0 1.0871 | 1.0909 | 1.0883 132322 1745.0 2.6987 | 2.6956 | 2.6947
132665 1779.3 1.0863 | 1.0881 | 1.0875 132657 1778.5 2.7019 | 2.6972 | 2.6993

Spectrum Plot of Worst Value
1.4 MHz / 16QAM 3 MHz / QPSK

[— Keysight Spectrum Analyzer - Occupied BW | s fnizim | | = Keysight Spectnum Analyzer - Occupied BW | i e

£ Aelion ot 18, 2018
Center Freq: 1.778500000 GHz Frequency
Trig: Free Run AvglHold: 11
#Atten: 30 dB

<L :
Center Freq 1.778500000 GHz
#F Gain:Low

Ref Offset 16 dB
Ref 35.00 dBm

Center Freq
1.778500000 GHz

‘Center 1.779 GHz
#Res BW 62 kHz

Span 6 MHz

#Sweep 300 ms] CF Bep

600.000 kHz
Man

#VBW 200 kHz

Occupied Bandwidth Total Power 25.0 dBm

2.7019 MHz
2.624 kHz
2.932 MHz

Freq Offset
% of OBW Power ok

x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB
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<L :
Center Freq 1.712500000 GHz

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 1.713 GHz
#Res BW 100 kHz

Occupied Bandwidth

£ dheLicn
Center Freq: 1.712500000 GHz Frequency
Trig: Free Run AvglHold: 1/1

#FGain:Low #Atten: 30 dB

Center Freq
1.712500000 GHz

Span 10 MHz|
#VBW 300 kHz #Sweep 300 ms]

Total Power 23.1 dBm

4.5040 MHz

Transmit Freq Error
x dB Bandwidth

-496 Hz
4.825 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

<L :
Center Freq 1.715000000 GHz

#FGal

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 1.715 GHz
#Res BW 200 kHz

Occupied Bandwidth

8.9781 MHz

-1.116 kHz
9.535 MHz

Transmit Freq Error
x dB Bandwidth

nLow

LTE Band 66
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
99 % Occupied 99 % Occupied

Channel Freémezr;cy Bandwidth (MHz) Channel Frfémezr;cy Bandwidth (MHz)
QPSK [16QAM [64QAM QPSK [16QAM [64QAM
131997 1712.5 4.4909 | 4.4934 | 4.5040 132022 1715.0 8.9696 | 8.9726 | 8.9781
132322 1745.0 4.4920 | 4.4910 | 4.5028 132322 1745.0 8.9693 | 8.9708 | 8.9754
132647 1777.5 4.4920 | 4.4929 | 4.5041 132622 1775.0 8.9712 | 8.9756 | 8.9721

Spectrum Plot of Worst Value
5 MHz / 64QAM 10 MHz / 64QAM

[— Keysight Spectrum Analyzer - Occupied BW | s fnizim | | = Keysight Spectnum Analyzer - Occupied BW | i e

E dhacion
Center Freq: 1.715000000 GHz Frequency
u

Trig: Free Run AvglHold: 1/1
#Aten: 30 dB

Center Freq
1.715000000 GHz

Span 20 MHz|
#VBW 1 MHz #Sweep 300 ms]

Total Power 22.8 dBm

Freq Offset
% of OBW Power ok

x dB

99.00 %
-26.00 dB
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<L :
Center Freq 1.772500000 GHz

06:23:36 PM Oct 18, 2018
Radio Std: None

E dhacion
Center Freq: 1.772500000 GHz Frequency
u

Trig: Free Run AvglHold: 1/1
#Aten: 30 dB

#FGain:Low Radio s

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 1.773 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq
1.772500000 GHz

Span 30 MHz|

#VBW 1 MHz #Sweep 300 ms]

Total Power 24.2 dBm
13.458 MHz

-5.396 kHz
14.28 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

<L :
Center Freq 1.720000000 GHz

LTE Band 66
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
99 % Occupied 99 % Occupied

Channel Freémezr;cy Bandwidth (MHz) Channel Frfémezr;cy Bandwidth (MHz)
QPSK [16QAM [64QAM QPSK [16QAM [64QAM
132047 1717.5 13.456 | 13.450 | 13.447 132072 1720.0 17.929 | 17.953 | 17.949
132322 1745.0 13.458 | 13.447 | 13.442 132322 1745.0 17.926 | 17.949 | 17.939
132597 1772.5 13.458 | 13.447 | 13.443 132572 1770.0 17.916 | 17.939 | 17.936

Spectrum Plot of Worst Value
15 MHz / QPSK 20 MHz / 16QAM

[— Keysight Spectrum Analyzer - Occupied BW | s fnizim | | = Keysight Spectnum Analyzer - Occupied BW | i e

£ dheLicn
Center Freq: 1.720000000 GHz Frequency
Trig: Free Run AvglHold: 1/1

HFGain:Low #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 1.72 GHz
#Res BW 430 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq
1.720000000 GHz

Rk S S

Span 40 MHz|

#VBW 1.3 MHz #Sweep 300 ms]

Total Power 23.4 dBm

17.953 MHz

693 Hz
19.04 MHz

Freq Offset
% of OBW Power ok

x dB

99.00 %
-26.00 dB
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<26 dB Bandwidth>

WCDMA
Frequency .
Channel (MH2) 26 dB Bandwidth (MHz)
1312 1712.4 4,732
1413 1732.6 4.729
1513 1752.6 4.736
Spectrum Plot of Worst Value

& 11:30:16 AM Oct 18, 2018
600000 Center Freq: 1.762600000 GHz Radio Std: None Frequency

o Trig: Free Run AvglHold:>1i1
#FGain:Low #Atten: 30 dB Radie Device: BTS

Ref Offset 15 dB
Ref 35.00 dBm

Center Freq
1.752600000 GHz|

‘Center 1.753 GHz Span 10 MHz|
HRes BW 100 kHz #VBW 300 kHz #Sweep 300 ms;
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[ EMNSE I daen
Center Freq 1.754300000 GHz Center Freq: 1.754300000 GHz
Trig: Free Run

#Anen: 30 dB

AvglHeld: 11

AFGain:Low Radio

Ref Offset 16 dB
Ref 35.00 dBm

iCenter 1.754 GHz

#Res BW 30 kHz #/BW 100 kHz

Occupied Bandwidth
1.0868 MHz

-1.956 kHz
1.219 MHz

Total Power 25.5 dBm

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

10:11:07 PM Ot 17, 201
Radio Std: None

#Sweep 300 ms|

Frequency -

Center Fre 1.732500000 GHz

LTE Band 4
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
Frequency 26 dB Bandwidth (MHz) Frequency 26 dB Bandwidth (MHz)
Channel Channel

(MHz) | opsKk |16QAM |64QAM (MHz) | QPSK |16QAM [64QAM

19957 1710.7 1.215 | 1.214 | 1.218 19965 17115 2.925 | 2919 | 2.922
20175 1732.5 1.218 | 1.214 | 1.215 20175 1732.5 2.926 | 2.926 | 2.928
20393 1754.3 1.219 | 1.214 | 1.214 20385 1753.5 2.922 | 2.927 | 2.925

Spectrum Plot of Worst Value
1.4 MHz / QPSK 3 MHz / 64QAM

[ Keysight Spectrum Analyzer - Occupied W =2 o [ Vereiohe Spactmum Ansiyser - Dccupied B -

E dhacion
Center Freq: 1.732500000 GHz Frequency
== Trig: Free Run AvglHold: 1/1
#FGain:Low #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

Center Freq
1.764300000 GHz

‘Center 1.733 GHz
#Res BW 62 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Center Freq
1.732500000 GHz

Span 6 MHz

#VBW 200 kHz #Sweep 300 ms]

Total Power 24.6 dBm
2.7051 MHz
2.584 kHz

2.928 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB
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LTE Band 4
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
26 dB Bandwidth (MHz) 26 dB Bandwidth (MHz)
Channel Fre&l:_'ency Channel Frelt\q/ll:*ency

(MHz) | opsK |16QAM |64QAM (MHz) | opsk |16QAM |64QAM

19975 1712.5 4.818 | 4.808 | 4.803 20000 1715.0 9.525 | 9.521 | 9.518
20175 1732.5 4,799 | 4.810 | 4.810 20175 1732.5 9.513 | 9.518 | 9.519
20375 1752.5 4.835 | 4.805 | 4.811 20350 1750.0 9.528 | 9.530 | 9.511

Spectrum Plot of Worst Value
5 MHz / QPSK 10 MHz / 16QAM

[— Keysight Spectrum Analyzer - Occupied BH o e | | i e

[ Keysighe Spectrum Analyzar - Occupied BV

Center Freq 1.7525I]00I] GHz

ESE I Aaion 10:24:48 MOCL 17, 201
Center Freq: 1.752500000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 1/1

AFGain:Low #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

#Res BW 100 kHz

#VBW 300 kHz

: Lo
Center Freq: 1.760000000 GHz
i Ru

o Trig: Free Run
HFGainilow  #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

Frequency
AvglHold: 1/1

Center Freq
1.750000000 GHz

Span 20 MHz|

#Sweep 300 ms)

Occupied Bandwidth Total Power 25.1 dBm

4.4914 MHz

#/BW 1 MHz

Occupied Bandwidth Total Power

8.9767 MHz

#Sweep 300 ms]
23.7 dBm

Freq Offset

Transmit Freq Error
x dB Bandwidth

2.746 kHz
4.835 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS:

Transmit Freq Error 0Hz

x dB Bandwidth

-5.935 kHz
9.530 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB
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LTE Band 4
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
26 dB Bandwidth (MHz) 26 dB Bandwidth (MHz)
Channel Fre&l:_'ency Channel Frelt\q/ll:*ency

(MHz) | opsSK |16QAM |64QAM (MHz) | QpsK | 16QAM | 64QAM

20025 1717.5 14.28 | 14.24 | 14.24 20050 1720.0 19.06 19.06 | 19.04

20175 1732.5 14.28 | 14.25 | 14.25 20175 1732.5 19.04 19.03 | 19.05

20325 1747.5 14.29 | 14.24 | 14.25 20300 1745.0 19.06 19.03 | 19.06

Spectrum Plot of Worst Value
15 MHz / QPSK 20 MHz / 16QAM

[ Keysight Spectrum Analyzer - Occupied W | s fnizim | | = Keysigh Spectnum Analyzer - Occupied BW | i e

Center Freq 1.747500000 GHz _ ;:‘:?Orr'lil;!;; :'.nﬁuuu:%:;l:g:m' LT | Freaieney | [-crior Freq 1.720000000 GHz _ E;Eu;ré__@;u:mnwo:m:::m' P Frequency

Rer 35:00 dm Rer 35.00 dom

Center Freq

Center 1.748 GHz ] Span 30 MHz CFst iCenter 1.72 GHz Span 40 MHz
HRes BW 300 kHz #VBW 1 MHz #Sweep 300 ms) #Res BW 430 kHz #VBW 1.3 MHz #Sweep 300 ms)

Occupied Bandwidth Total Power 24.4 dBm Occupied Bandwidth Total Power 23.7 dBm

13.459 MHz 17.954 MHz FreqOffset
Transmit Freq Error -5.460 kHz % of OBW Power 99.00 % Transmit Freq Error 5.244 kHz % of OBW Power 99.00 % .
x dB Bandwidth 14.29 MHz x dB -26.00 dB x dB Bandwidth 19.06 MHz xdB -26.00 dB
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LTE Band 12
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
Frequency 26 dB Bandwidth (MHz) Frequency 26 dB Bandwidth (MHz)
Channel MH Channel MH

(MHz) | opsK |16QAM |64QAM (MHz) | opsk |16QAM |64QAM

23017 699.7 1.178 | 1.214 | 1.216 23025 700.5 2.929 | 2.934 | 2.800
23095 707.5 1.224 | 1.216 | 1.216 23095 707.5 2.933 | 2.926 | 2.914
23173 715.3 1.222 | 1.212 | 1.217 23165 714.5 2.939 | 2.923 | 2.902

Spectrum Plot of Worst Value
1.4 MHz /| QPSK 3 MHz / QPSK

[ Keysight Spactrum Analyzer - Occupied BW

e =L G
Center Freq 707.500000 MHz

Ref Offset 16 dB
Ref 35.00 dBm

ICenter 707.5 MHz
#Res BW 30 kHz

Occupied Bandwidth
1.0876 MHz

-1.864 kHz
1.224 MHz

Transmit Freq Error

x dB Bandwidth x dB

#VBW 100 kHz

Total Power

% of OBW Power

Frequency

h A6 12:40:09 AM Ot 18, 2018
0 MHz Radio Std: None
AvglHold: 111
Radio Device: BTS

Center Freq
707.500000 MHz

B

Span 3 MHz,
#Sweep 300 ms|

26.1 dBm

99.00 %
-26.00 dB

[ Keysighe Spectrum Analyzer - Occupied BV
AL

Center Freq 714.500000 MHz

e Trig: Fres Run
#F Gain:Low

#Anen: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 714.5 MHz
#Res BW 62 kHz

Occupied Bandwidth
2.6985 MHz

=603 Hz
2.939 MHz

Transmit Freq Error
x dB Bandwidth

Canter Freq: 714500000 MHz
Fres R

#VBW 200 kHz

Total Power

% of OBW Power
x dB

=]

Frequency

Avg|Hold: 111

Center Freq
714500000 MHz

Span 6 MHz
#Sweep 300 ms

25.7 dBm

FreqOffset
99.00 % i

-26.00 dB

STATUS:
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LTE Band 12
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
S Frequency 26 dB Bandwidth (MHz) — Frequency 26 dB Bandwidth (MHz)
(MHz) | opsK |16QAM |64QAM (MHz) | opsk |16QAM |64QAM
23035 701.5 4.822 | 4.656 | 4.849 23060 704.0 9.529 | 9.521 | 9.533
23095 707.5 4.838 | 4.657 | 4.846 23095 707.5 9.389 | 9.526 | 9.545
23155 713.5 4.825 | 4.813 | 4.834 23130 711.0 9.627 | 9.513 | 9.520

Spectrum Plot

of Worst Value

5 MHz / 64QAM

10 MHz / QPSK

[ Keysighe Spectrum Analyzer - Occupied BV
AL

Center Freq 701.500000 MHz

BFGain-Low

=]

AMO 18, 2018 —

01:13:51 AM
Radio Std: None

E I & N
Center Freq: 701.500000 MHz
Trig: Fres Ru Avg|Hold: 1/1

#Anen: 30 dB Radio e BTS

Ref Offset 16 dB
Ref 35.00 dBm

Center Freq
701500000 MHz

‘Center 701.5 MHz
#Res BW 100 kHz

Span 10 MHz

#VBW 300 kHz #Sweep 300 ms)

Occupied Bandwidth Total Power 23.7 dBm
4.5031 MHz
2.183 kHz

4.849 MHz

FreqOffset
OHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS:

[ Keysighe Spectrum Analyzer - Occupied BV
AL

Center Freq 711.000000 MHz

BFGain-Low

o |.cr- s
Aelion 01:01:20 AM0ct 18, 2018
Center Freq: 711.000000 MHz Radio 5td: None okt
Trig: Free Ru AvglHold: 111
#Aten: 30 dB Radio
Ref Offset 16 dB

Ref 35.00 dBm

Center Freq
711.000000 MHz

Span 20 MHz

#VBW 1 MHz #Sweep 300 ms)

Occupied Bandwidth Total Power 25.1 dBm
8.9604 MHz
-3.007 kHz

9.627 MHz

FreqOffset
Transmit Freq Error 0Hz

x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

STATUS:
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LTE Band 13
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Frequency 26 dB Bandwidth (MHz) Frequency 26 dB Bandwidth (MHz)
Channel MH Channel MH

(MHZ) | oPsk |16QAM |64QAM (MHZ) | opsk |16QAM |64QAM

23205 779.5 4.826 | 4.804 | 4.822
23230 782.0 4.831 | 4.797 | 4.828 23230 782.0 9.544 | 9.517 | 9.518

23255 784.5 4.857 | 4.811 | 4.853

Spectrum Plot of Worst Value
5 MHz / QPSK 10 MHz / QPSK

[ Keysighe Spectrum Analyzer - Occupied BW
Al

lCenter Freq 784.500000 MHz

&
Center Freq: 784.500000 MHz
= Trig: Free Run AvglHold: 111

Gain:Low. #Atten: 30 dB

11:50:41 4M Oct 18, 2018
Radio Std: None

Radio Device: BTS

Frequency

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 784.5 MHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz
Total Power
4.4934 MHz
663 Hz
4,857 MHz

% of OBW Power
x dB

Span 10 MHz
#Sweep 300 ms)

24.9 dBm

99.00 %
-26.00 dB

]

[ Keysighe Spectrum Analyzer - Occupied BW
Al

lCenter Freq 782.000000 MHz

SEN &
Center Freq: 782.000000 MHz
= Trig: Free Run AvglHold: 11

Gain:Low. #Atten: 30 dB

]

11:56:35 AM0ct 18,2018
Frequency

Radio Std: None

Radio Device: BTS

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 782 MHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

#VBW 1 MHz

Total Power
8.9613 MHz
10.101 kHz
9.544 MHz

% of OBW Power
x dB

Center Freq
782.000000 MHz

Span 20 MHz
#Sweep 300 ms)

24.7 dBm

FreqOffset
99.00 % ]

-26.00 dB
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AFGain:Low #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 706.5 MHz
#Res BW 100 kHz

Occupied Bandwidth
4.5030 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

-1.286 kHz
4.832 MHz

Total Power

% of OBW Power
x dB

LTE Band 17
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz

S Frequency 26 dB Bandwidth (MHz) — Frequency 26 dB Bandwidth (MHz)
(MHz) | opsk |16QAM|64QAM (MHZ) | QPsK [16QAM |64QAM

23755 706.5 4.827 | 4.805 | 4.832 23780 709.0 9.532 | 9.523 | 9.526
23790 710.0 4.832 | 4.803 | 4.831 23790 710.0 9.530 | 9.510 | 9.517
23825 713.5 4.809 | 4.809 | 4.815 23800 711.0 9.523 | 9.510 | 9.516

Spectrum Plot of Worst Value
5 MHz / 64QAM 10 MHz / QPSK

R e e . |

Ref Offset 16 dB
Ref 35.00 dBm

Span 10 MHz
#Sweep 300 ms)

Center 709 MHz
#Res BW 200 kHz

23.3 dBm

99.00 %

-26.00 dB x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

o Trig: Free Run
AFGainLow  #Aten: 30 dB Radio Device: BTS

Center Freq
708,000000 MHz

Span 20 MHz

#VBW 1 MHz #Sweep 300 ms|

Total Power 24.9 dBm

8.9744 MHz

4.378 kHz
9.532 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB
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LTE Band 66
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz

Frequency 26 dB Bandwidth (MHz) Frequency 26 dB Bandwidth (MHz)

Channel MH Channel MH
(MHz) | opsK |16QAM |64QAM (MHz) | opsk |16QAM |64QAM
131979 1710.7 1.221 | 1.223 | 1.215 131987 1711.5 2.935 | 2.933 | 2.895
132322 1745.0 1.217 | 1.218 | 1.216 132322 1745.0 2.931 | 2.935 | 2.901
132665 1779.3 1.224 | 1.214 | 1.219 132657 1778.5 2.932 | 2.929 | 2.914

Spectrum Plot of Worst Value
1.4 MHz /| QPSK 3 MHz / QPSK

[ Keysight Spectnum Anslyzer - Occupied BW
TR & £ hasn
Center Freq 1.745000000 GHz Center Freq: 1.745000000 GHz

Trig: Free Run AvglHold: 1/1

==
#FGain:Low #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 1.745 GHz

#Res BW 30 kHz #VBW 100 kHz

Occupied Bandwidth Total Power
1.0909 MHz
257 Hz

1.218 MHz

25.1 dBm

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

Span 3 MHz
#Sweep 300 ms]

Ref Offset 16 dB
Ref 35.00 dBm

‘Center 1.712 GHz
#Res BW 62 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

[ Keysighe Spectrum Analyzer - Occupied BV
AL

Center Freq 1.7115I]00I] GHz

=]

Frequency

AAn 06:02:37 PMOct 16, 2018
Center Freq: 1.711500000 GHz Radio Std: None
Trig: Fres Run AvglHold: 111

#Atten: 30 dB Radio

AFGain:Low e: BTS

Center Freq
1.711500000 GHz

Span 6 MHz

#VBW 200 kHz #Sweep 300 ms

Total Power 25.3 dBm
2.7014 MHz
2.954 kHz

2.935 MHz

FreqOffset
% of OBW Power Gl

x dB

99.00 %
-26.00 dB

STATUS:
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LTE Band 66
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
S Frequency 26 dB Bandwidth (MHz) — Frequency 26 dB Bandwidth (MHz)
(MHz) | opsK |16QAM |64QAM (MHz) | opsk |16QAM |64QAM
131997 1712.5 4.815 | 4.807 | 4.825 132022 1715.0 9.537 | 9.526 | 9.535
132322 1745.0 4.828 | 4.812 | 4.855 132322 1745.0 9.530 | 9.519 | 9.526
132647 1777.5 4.816 | 4.807 | 4.839 132622 1775.0 9.525 | 9.518 | 9.535
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LTE Band 66
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
26 dB Bandwidth (MHz) 26 dB Bandwidth (MHz)
Channel Fre&l:_'ency Channel Frelt\q/ll:*ency

(MHz) | opsK |16QAM |64QAM (MHz) | opsk |16QAM |64QAM

132047 1717.5 14.29 | 14.25 | 14.26 132072 1720.0 19.08 | 19.04 | 19.04
132322 1745.0 14,29 | 14.24 | 14.24 132322 1745.0 19.07 | 19.02 | 19.04
132597 17725 14.28 | 14.26 | 14.24 132572 1770.0 19.06 | 19.04 | 19.05

Spectrum Plot of Worst Value
15 MHz / QPSK 20 MHz / QPSK
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