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1 Certificate of Conformity

Product: LTE module
Brand: Fibocom
Test Model: L816-AM
Sample Status: Identical Prototype
Applicant:  Fibocom Wireless Inc.

Test Date: JUI 25, 2016 ~ Aug 11, 2016

Standards: FCC Part 27, Subpart C, L
FCC Part 2

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,
Taoyuan Branch , and found compliance with the requirement of the above standards. The test record, data
evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’'s EMC characteristics under the conditions specified in this report.

)
Prepared by : bj Date: Aug. 12, 2016

Yugiang Yin / Engineer

72/{@/5/‘
Date: Aug. 12, 2016

Approved by : ;
William Chung / Manager
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2 Summary of Test Results

Applied Standard: FCC Part 27 & Part 2

FCC
Test Item Result Remarks

Clause

2.1046 : . i
27.50(d)(4) Maximum Peak Output Power PASS Meet the requirement of limit.

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.

22715%5&) Conducted Spurious Emissions PASS Meet the requirement of limit.

21053 Meet the requirement of limit.

27‘ 53(h) Radiated Spurious Emissions PASS Minimum passing margin is -13.80dB

at 6928.00MHz.

2.1 Measurement Uncertainty

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

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

Measurement Frequency Expend(ESZL)Jr(\f)e rtainty
Conducted Emissions at mains ports 150kHz ~ 30MHz 2.44 dB
30MHz ~ 200MHz 2.93dB
Radiated Emissions up to 1 GHz
P 200MHz ~1000MHz 2.95 dB
1GHz ~ 18GHz 2.26 dB
Radiated Emissions above 1 GH
! oS! Y z 18GHz ~ 40GHz 1.94 dB

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level

using a coverage factor of k=2.
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2.2

Test Site And Instruments

Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
EMI Test Receiver Rohde&Schwarz |ESR7 101494 Apr. 05,16  [Apr. 04,17
Signal and Spectrum | o e e schwarz [FSv7 102331 Nov. 09,15 [Nov. 08,16
Analyzer
Signal and Spectrum | 40 e Schwarz [FSVA40 101094 Apr. 05,16  |Apr. 04,17
Analyzer
Bilog Antenna 1 Teseq CBL 6111D 30643 Jul. 14,16  |Jul. 13, 17
Bilog Antenna 2 Teseq CBL 6111D 27089 Jul. 14,16  |Jul. 13,17
Horn Antenna .
(1GHz -18GH2) ETS -Lindgren  |3117 00062558 May 18,16 |May 17,17
Horn Antenna .
(1GHz -18GH2) ETS -Lindgren  |3117 00062557 May 18,16 |May 17,17
3m Semi-anechoic \pro | INDGREN [om*6m*6m  [NSEMC003  |Mar. 12,16  |Mar. 11,18
Chamber

ADT_Radiated
Test Software ADT V7561592 N/A N/A N/A
10dB Attenuator JFW/USA 20HF'010'SM 1505 Jul. 27,16  |Jul. 26, 17
Horn Antenna
(15GHz-40GHz2) SCHWARZBECK|BBHA 9170 BBHA9170147 |Mar. 12,16 [Mar. 11,17
Horn Antenna
(15GHz-40GHz2) SCHWARZBECK|BBHA 9170 BBHA9170242 |Mar. 12,16 |Mar. 11,17
Amplifier Burgeon BPA-530 100220 Apr. 05,16  [Apr. 04,17
Amplifier
(9kHz-1GH?z) SONOMA 310D 186955 Mar. 04,16 [Mar. 03, 17
Pre-Amplifier(1-18G) |HP 8449B 3008A00409 [Apr. 25,16 Apr. 24,17
Pre-Amplifier
(18GHZ-40GH?z) EMCI EMC 184045 (980102 Nov. 20,15 ([Nov. 19,16
Humid & Temp :
Programmable Tester Haida HD-2257 110807201 Sep.05,16 Sep. 04,17
Signal Generator Agilent N5183A MY50140980 [Nov. 09,15 |Nov. 08,16

NOTE: 1. The calibration interval of the above test instruments is 12 months and the calibrations

are traceable to NML/ROC and NIST/USA.

2. The calibration interval of the loop antenna is 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
3. The test was performed in HwaYa Chamber 4.

4. The horn antenna and HP preamplifier (model: 8449B) are used only for the measurement of

emission frequency above 1GHz if tested.
5. The FCC Site Registration No. is 460141.
6. The IC Site Registration No. is IC7450F-4.
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3  General Information

3.1 General Description of EUT

PRODUCT LTE module
BRAND Fibocom
MODEL NAME L816-AM

POWER SUPPLY

3.8Vdc (host equipment)

MODULATION TECHNOLOGY |LTE QPSK, 16QAM
girﬁ%?%indwidth: 1.4MHz 1710.7MHz ~ 1754.3MHz
IC_ZLE\rﬁwaerll?B:fndwidth: 3MHz 1711.5MHz ~ 1753.5MHz
IC_ZLE\rﬁwaerll?B:fndwidth: 5MHz 1712.5MHz ~ 1752.5MHz
IC_ZLE\rﬁwaerll?B:fndwidth: 10MHz 1715.0MHz ~ 1750.0MHz
LTE Band 4

FREQUENCY RANGE E:S?aer::indwidth: BN 1717.5MHz ~ 1747.5MHz
Channel Bandwidth: 20MHz 1720.0MHz ~ 1745.0MHz
IC_ZLE\rﬁwaerlldBa:\erdwidth: 1.4MHz 699.7MHz ~ 715.3MHz
IE:ThirﬁwaeT%;nzdwidth: 3MHz 700.5MHz ~ 714.5MHz
ghirﬁ]aerl]%alnzdwidth: 5MHz 701.5MHz ~ 713.5MHz
ghirﬁ]aerl]%alnzdwidth: 10MHz 704.0MHz ~ 711.0MHz
LTE Band 4 QPSK: 1IM09G7D

EMISSION DESIGNATOR

Channel Bandwidth: 1.4MHz

16QAM: 1IMO9WT7D

LTE Band 4
Channel Bandwidth: 3MHz

QPSK: 2M69G7D

16QAM: 2M68W7D

LTE Band 4
Channel Bandwidth: 5MHz

QPSK: 4M47G7D

16QAM: 4M46W7D

LTE Band 4
Channel Bandwidth: 10MHz

QPSK: 8M93G7D

16QAM: 8BMO5W7D

LTE Band 4
Channel Bandwidth: 15MHz

QPSK: 13M4G7D

16QAM: 13M4W7D

LTE Band 4
Channel Bandwidth: 20MHz

QPSK: 17M9G7D

16QAM: 17MOWT7D

LTE Band 12
Channel Bandwidth: 1.4MHz

QPSK: 1M09G7D

16QAM: 1IMOSW7D

LTE Band 12
Channel Bandwidth: 3MHz

QPSK: 2M69G7D

16QAM: 2M68W7D

LTE Band 12
Channel Bandwidth: 5MHz

QPSK: 4M47G7D

16QAM: 4M46W7D

LTE Band 12
Channel Bandwidth: 10MHz

QPSK: 8M94G7D

16QAM: 8M94W7D

Report No.: RF160724W003-3
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LTE Band 4

Channel Bandwidth: 1.4MHz 274mW
LTE Band 4
Channel Bandwidth: 3MHz 270mw
LTE Band 4
Channel Bandwidth: 5SMHz 273mW
LTE Band 4
Channel Bandwidth: 10MHz 277mw
LTE Band 4
o 272mw
MAX. ERP/EIRP POWER Channel Bandwidth: 15MHz
LTE Band 4
Channel Bandwidth: 20MHz 245mW
LTE Band 12
Channel Bandwidth: 1.4MHz 307mW
LTE Band 12
Channel Bandwidth: 3MHz 311mW
LTE Band 12
Channel Bandwidth: 5MHz 306mw
LTE Band 12
Channel Bandwidth: 10MHz 276mw
LTE Band 4 External Antenna with 5dBi
ANTENNA TYPE
LTE Band 12 External Antenna with 3dBi
HW VERSION V1.0.0
SW VERSION L816 V1A.0D.01.01
ACCESSORY DEVICE Refer to note as below
DATA CABLE N/A
Note:

1. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or User's Manual.
2. For the test results, the EUT had been tested with all conditions. But only the worst case was shown in

test report.
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3.2

Configuration of System Under Test

FOR RADIATION EMISSION TEST

Test table

—0

EUT [ (3.8vdc)

&

220

*Kept in a remote area

Universal Radio
Communication
Tester

FOR E.R.P./E.l.LR.P TEST

Test table

EUT | (3.8vdc)

&

Y

222

*Kept in a remote area

Universal Radio
Communication
Tester

3.2.1

Description Of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.
The following support units or accessories were used to form a representative test configuration during the

tests.

NO. PRODUCT BRAND MODEL NO. SERIAL NO. FCC ID
1 DC source LONG WEI PS-6403D 010934269 N/A
2 PC HP A6608CN 3CR83825X3 N/A

NO. SIGNAL CABLE DESCRIPTION OF THE ABOVE SUPPORT UNITS
1 |DC Line: Unshielded, Detachable 1.0m
2 |AC Line: Unshielded, Detachable 1.5m

NOTE:

1. All power cords of the above support units are non shielded (1.8m).
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3.3 Test Mode Applicability and Tested Channel Detail

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

available modulations, data rates, XYZ axis and antenna ports

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

EUT
CONFIGURE DESCRIPTION
MODE
- EUT with LTE link
Report No.: RF160724W003-3 10/83 Report Format Version: 6.1.1




LTE BAND 4

EUT
AVAILABLE CHANNEL
CONFIGURE|  TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
MODE
19957 to 20393 | 19957, 20175, 20393 1.4MHz | OPSK, 160AM| 1 RB/0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz QPSK, 160AM| 1 RB/0 RB Offset
) EiRp 19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 160AM| 1 RB /0 RB Offset
20000 to 20350 | 20000, 20175, 20350 10MHz | oPskK, 160AM| 1 RB/0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz | oPsK, 160AM| 1 RB/0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz | oPsk, 160AM| 1 RB/0RB Offset
19957 to 20393 20175 1.4MHz QPSK 1 RB /0 RB Offset
19965 to 20385 20175 3MHz QPSK 1 RB /0 RB Offset
] FREQUENCY | 19975 to 20375 20175 5MHz QPSK 1 RB /0 RB Offset
STABILITY 20000 to 20350 20175 10MHz QPSK 1 RB /0 RB Offset
20025 to 20325 20175 15MHz QPSK 1 RB /0 RB Offset
20050 to 20300 20175 20MHz QPSK 1 RB /0 RB Offset
19957 to 20393 | 19957, 20175, 20393 1.4MHz | OPSK, 160AM| 6 RB/0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz QPSK, 160AM| 15 RB /0 RB Offset
] OCCUPIED | 19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 160AM| 25 RB /0 RB Offset
BANDWIDTH | 50000 to 20350 | 20000, 20175, 20350 10MHz QPSK, 16QAM| 50 RB /0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz | oPsK, 160AM| 75 RB /0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz | oPsK, 160AM | 100 RB / 0 RB Offset
19957 to 20393 | 19957, 20175, 20393 1.4MHz | OPSK, 160AM| 1 RB/0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz QPSK, 160AM| 1 RB /0 RB Offset
] PEAK TO 19975 to 20375 | 19975, 20175, 20375 5MHz QPSK, 160AM| 1 RB /0 RB Offset
AVERAGE RATIO | 10000 t0 20350 | 20000, 20175, 20350 10MHz QPSK, 160AM| 1 RB/0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz | oPsK, 160AM| 1 RB/0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20MHz | oPsk, 160AM| 1 RB/0RB Offset
19957 LAV oPSK 1 RB /0 RB Offset
6 RB / 0 RB Offset
19957 to 20393
1 RB /5 RB Offset
20393 1.4MHz QPSK
6 RB / 0 RB Offset
19965 .- oPSK 1 RB /0 RB Offset
15 RB / 0 RB Offset
19965 to 20385 P PYTy—
20385 3MHz QPSK =¢
15 RB / 0 RB Offset
i BAND EDGE 1 RB /0 RB Offset
19975 5MHz QPSK =S
25 RB / 0 RB Offset
19975 to 20375 T PYPyr
20375 5MHz QPSK =S
25 RB / 0 RB Offset
20000 oMb oPsK 1 RB /0 RB Offset
50 RB / 0 RB Offset
20000 to 20350 P TYPy——
20350 10MHz QPSK =S
50 RB / 0 RB Offset
20025 L5MHy oPsK 1 RB /0 RB Offset
75 RB / 0 RB Offset
20025 to 20325
1 RB/ 74 RB Offset
; BAND EDGE 20325 15MHz QPSK
75 RB / 0 RB Offset
1 RB /0 RB Offset
20050 to 20300 20050 20MHz QPSK
100 RB / 0 RB Offset
Report No.: RF160724W003-3 11/83 Report Format Version: 6.1.1




1 RB /99 RB Offset

20300 20MHz QPSK
100 RB / 0 RB Offset

19957 to 20393 20175 1.4MHz QPSK 1 RB /0 RB Offset

19965 to 20385 20175 3MHz QPSK 1 RB /0 RB Offset

CONDCUDETED | 19975 to 20375 20175 5MHz QPSK 1 RB /0 RB Offset

EMISSION 20000 to 20350 20175 10MHz QPSK 1 RB /0 RB Offset

20025 to 20325 20175 15MHz QPSK 1 RB/ 0 RB Offset

20050 to 20300 20175 20MHz QPSK 1 RB /0 RB Offset

19957 to 20393 20175 1.4MHz QPSK 1 RB/ 0 RB Offset

19965 to 20385 20175 3MHz QPSK 1 RB /0 RB Offset

RADIATED 19975 to 20375 20175 5MHz QPSK 1 RB /0 RB Offset

EMISSION 20000 to 20350 20175 10MHz QPSK 1 RB /0 RB Offset

20025 to 20325 20175 15MHz QPSK 1 RB /0 RB Offset

20050 to 20300 20175 20MHz QPSK 1 RB /0 RB Offset
Report No.: RF160724W003-3 12/83 Report Format Version: 6.1.1




LTE BAND 12

EUT
AVAILABLE CHANNEL
CONFIGURE| TEST ITEM TESTED CHANNEL MODULATION MODE
CHANNEL BANDWIDTH
MODE
23017 to 23173 | 23017, 23095 , 23173 |  1.4mHz | oPsk,160AM | 1 RB/0RB Offset
) ERp 23025 to 23165 | 23025, 23095 ,23165 3MHz QPSK,160AM | 1 RB/0RB Offset
23035 to 23155 | 23035, 23095 ,23155 5MHz 0PSK,160AM | 1 RB/0RB Offset
23060 to 23130 | 23060, 23095 ,23130 10MHz QPSK,160AM | 1 RB/0RB Offset
23017 to 23173 23095 1.4MHz QPSK 1 RB/ 0 RB Offset
) FREQUENCY | 23025 to 23165 23095 3MHz QPSK 1 RB/ 0 RB Offset
STABILITY 23035 to 23155 23095 5MHz QPSK 1 RB /0 RB Offset
23060 to 23130 23095 10MHz QPSK 1 RB/ 0 RB Offset
23017 to 23173 | 23017, 23095, 23173 |  1.4MHz | OPSK,160AM | 6 RB /0 RB Offset
) OCCUPIED | 23025 to 23165 | 23025, 23095 23165 3MHz 0PSK,160AM | 15 RB /0 RB Offset
BANDWIDTH | 53035 t0 23155 | 23035, 23095 ,23155 5MHz QPSK,16QAM | 25 RB /0 RB Offset
23060 to 23130 | 23060, 23095 ,23130 10MHz 0PSK,160AM | 50 RB /0 RB Offset
23017 to 23173 | 23017, 23095, 23173 |  1.4MHz | OPSK, 160AM| 1 RB/0RB Offset
) PEAK TO 23025 to 23165 | 23025, 23095 ,23165 3MHz QPSK, 160AM| 1 RB /0 RB Offset
AVERAGE RATIO | 53035 10 23155 | 23035, 23095 ,23155 5MHz QPSK, 16QAM| 1 RB/0 RB Offset
23060 to 23130 | 23060, 23095 ,23130 10MHz | oPsk, 160AM| 1 RB/0RB Offset
23017 LAy oPsK 1 RB/ 0 RB Offset
6 RB / 0 RB Offset
23017 to 23173
1 RB/5 RB Offset
23173 1.4MHz QPSK
6 RB / 0 RB Offset
23025 Mz oPsK 1 RB/ 0 RB Offset
15 RB/ 0 RB Offset
23025 to 23165 B 14RE Offcet
23165 3MHz QPSK =S
15 RB/ 0 RB Offset
’ BAND EDGE 1 RB /0 RB Offset
23035 5MHz QPSK =S
25 RB / 0 RB Offset
23035 to 23155
1 RB/ 24 RB Offset
23155 5MHz QPSK
25 RB / 0 RB Offset
23060 oMz opsK 1 RB/ 0 RB Offset
50 RB / 0 RB Offset
23060 to 23130
1 RB/ 49 RB Offset
23130 10MHz QPSK
50 RB / 0 RB Offset
23017 to 23173 23095 1.4MHz QPSK 1 RB/ 0 RB Offset
) CONDCUDETED | 23025 to 23165 23095 3MHz QPSK 1 RB/ 0 RB Offset
EMISSION 23035 to 23155 23095 5MHz QPSK 1 RB /0 RB Offset
23060 to 23130 23095 10MHz QPSK 1 RB/ 0 RB Offset
23017 to 23173 23095 1.4MHz QPSK 1 RB/ 0 RB Offset
) RADIATED 23025 to 23165 23095 3MHz QPSK 1 RB/ 0 RB Offset
EMISSION 23035 to 23155 23095 5MHz QPSK 1 RB /0 RB Offset
23060 to 23130 23095 10MHz QPSK 1 RB/ 0 RB Offset

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

Test Item Environmental Conditions Input Power Tested By

ERP g;ggg: g: ;1225: 3.8Vdc Yugiang Yin
Frequency Stability 24deg. C, 64%RH 3.8vdc Yugiang Yin
Occupied Bandwidth 24deg. C, 64%RH 3.8Vvdc Yugiang Yin
Band Edge 24deg. C, 64%RH 3.8Vvdc Yugiang Yin
Condcudeted Emission 24deg. C, 64%RH 3.8Vdc Yugiang Yin
Radiated Emission 21deg. C, 71%RH 3.8Vvdc Alex Chen

3.4 EUT Operating Conditions

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

3.5 General Description of Applied Standards

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 v02r02
ANSI/TIA/JEIA-603-D

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

Test Types and Results

Output Power Measurement

4.1.1 Limits of Output Power Measurement

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

Portable stations (hand-held devices) operating in the 699-716 MHz bands 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
10MHz for LTE mode.

E.I.R.P power measurement. In the semi-anechoic chamber, EUT placed on the 0.8m height of Turn
Table, rotated the table around 360 degrees to search the maximum radiation power and receiver
antenna shall be rotated vertical and horizontal polarization and moved height from 1m to 4m to find the
maximum polar radiated power. The “Read Value” is the spectrum reading the maximum power value.

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

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

E.R.P=E.LR.P-2.15dB

Conducted Power Measurement:

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

Si

mulator.

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

Si

mulator.
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4.1.3 Test Setup
EIRP/ ERP MEASUREMENT:

N

N T |

Radio absorbing material  gpielded Case Ground Plane

Spectrum

1
L lo oo o
©C 0O 0C¢C

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

CONDUCTED POWER MEASUREMENT:

COMMUNICATION

SIMULATOR EUT

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

AVERAGE CONDUCTED OUTPUT POWER (dBm)

LTE Band 4
Low CH Mid CH High CH
B Modulation SF‘;EE osffet 19957 20175 20393 PR
Frequency Frequency Frequency

1710.7 MHz 1732.5 MHz 1754.3 MHz
1 0 23.05 23.30 23.07 0
1 2 2291 23.12 22.94 0
1 5 22.81 23.01 22.75 0
QPSK 3 0 23.03 23.28 23.05 0
3 1 22.89 23.10 22.92 0
3 3 22.79 22.99 22.73 0
6 0 21.85 22.10 21.87 1

1.4MHz
1 0 22.16 22.23 22.05 1
1 2 21.88 22.08 21.82 1
1 5 21.77 22.02 21.79 1
16QAM 3 0 22.15 22.22 22.04 1
3 1 21.87 22.07 21.81 1
3 3 21.76 22.01 21.78 1
6 0 21.07 21.14 20.96 2
LTE Band 4
Low CH Mid CH High CH
BW Modulation SRB RB 19965 20175 20385 MPR
Ize Offset Frequency Frequency Frequency

1711.5 MHz 1732.5 MHz 1753.5 MHz
1 23.06 23.31 23.08 0
1 7 22.92 23.13 22.95 0
1 14 22.82 23.02 22.76 0
QPSK 8 0 21.94 22.19 21.96 1
8 3 21.90 22.11 21.93 1
8 7 21.83 22.03 21.77 1
3 MHz 15 0 21.86 22.11 21.88 1
1 0 22.17 22.24 22.06 1
1 7 21.89 22.09 21.83 1
1 14 21.78 22.03 21.80 1
16QAM 8 0 21.17 21.24 21.06 2
8 3 20.86 21.06 20.80 2
8 7 20.80 21.05 20.82 2
15 0 21.08 21.15 20.97 2
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LTE Band 4

Low CH Mid CH High CH
BW Modulation SF\i,Ee osffet 19975 20175 20375 VPR
Frequency Frequency Frequency
1712.5 MHz 1732.5 MHz 1752.5 MHz
1 0 23.09 23.34 23.11 0
1 12 22.95 23.16 22.98 0
1 24 22.85 23.05 22.79 0
QPSK 12 0 21.97 22.22 21.99 1
12 6 21.93 22.14 21.96 1
12 13 21.86 22.06 21.80 1
25 0 21.89 22.14 21.91 1
5 MHz
1 0 22.20 22.27 22.09 1
1 12 21.92 22.12 21.86 1
1 24 21.81 22.06 21.83 1
16QAM 12 21.20 21.27 21.09 2
12 20.89 21.09 20.83 2
12 13 20.83 21.08 20.85 2
25 0 21.11 21.18 21.00 2
LTE Band 4
Low CH Mid CH High CH
BwW Modulation SFi{Ee Oﬁfet Fr:;?:r?cy Frezsule?:cy Fr:;?:r?cy MPR
1715 MHz 1732.5 MHz 1750 MHz
1 0 23.13 23.38 23.15 0
1 24 22.99 23.20 23.02 0
1 49 22.89 23.09 22.83 0
QPSK 25 0 22.01 22.26 22.03 1
25 12 21.97 22.18 22.00 1
25 25 21.90 22.10 21.84 1
50 0 21.93 22.18 21.95 1
10 MHz
1 0 22.24 22.31 22.13 1
1 24 21.96 22.16 21.90 1
1 49 21.85 22.10 21.87 1
16QAM 25 0 21.24 21.31 21.13 2
25 12 20.93 21.13 20.87 2
25 25 20.87 21.12 20.89 2
50 0 21.15 21.22 21.04 2
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LTE Band 4

Low CH Mid CH High CH
BW Modulation SR;EE OfRfEet 20025 20175 20325 VPR
Frequency Frequency Frequency
1717.5 MHz 1732.5 MHz 1747.5 MHz
1 0 23.19 23.44 23.21 0
1 37 23.05 23.26 23.08 0
1 74 22.95 23.15 22.89 0
QPSK 36 0 22.07 22.32 22.09 1
36 19 22.03 22.24 22.06 1
36 39 21.96 22.16 21.90 1
75 0 21.99 22.24 22.01 1
15 MHz
1 0 22.30 22.37 22.19 1
1 37 22.02 22.22 21.96 1
1 74 21.91 22.16 21.93 1
16QAM 36 0 21.30 21.37 21.19 2
36 19 20.99 21.19 20.93 2
36 39 20.93 21.18 20.95 2
75 0 21.21 21.28 21.10 2
LTE Band 4
Low CH Mid CH High CH
BW Modulation Sﬁ,fe Oﬁfet 20050 20175 20300 PR

Frequency Frequency Frequency

1720 MHz 1732.5 MHz 1745 MHz
1 0 23.22 23.47 23.24 0
1 50 23.08 23.29 23.11 0
1 99 22.98 23.18 22.92 0
QPSK 50 0 22.10 22.35 22.12 1
50 25 22.06 22.27 22.09 1
50 50 21.99 22.19 21.93 1
100 0 22.02 22.27 22.04 1

20MHz
1 0 22.33 22.40 22.22 1
1 50 22.05 22.25 21.99 1
1 99 21.94 22.19 21.96 1
16QAM 50 0 21.33 21.40 21.22 2
50 25 21.02 21.22 20.96 2
50 50 20.96 21.21 20.98 2
100 0 21.24 21.31 21.13 2
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LTE Band 12

s | owes | g
. RB RB
o Moduiaton Size Offset Frequency Frequency Frequency e
699.7 MHz 707.5 MHz 715.3 MHz
1 0 23.36 23.32 23.10 0
1 2 23.24 23.25 23.18 0
1 5 23.05 23.07 23.10 0
QPSK 3 0 23.34 23.30 23.08 0
3 1 23.22 23.23 23.16 0
3 3 23.03 23.05 23.08 0
6 0 22.31 22.27 22.05 1
1.4 MHz
1 0 22.42 22.41 22.34 1
1 2 22.35 22.37 22.40 1
1 5 22.25 22.21 21.99 1
16QAM 3 0 22.41 22.40 22.33 1
3 1 22.34 22.36 22.39 1
3 3 22.24 22.20 21.98 1
6 0 21.30 21.29 21.22 2
LTE Band 12
Low CH Mid CH High CH
BW Modulation SF\i’Ee o?f?et 23025 23095 23165 MPR
Frequency Frequency Frequency
700.5 MHz 707.5 MHz 714.5 MHz
1 23.40 23.36 23.14 0
1 7 23.28 23.29 23.22 0
1 14 23.09 23.11 23.14 0
QPSK 8 0 22.43 22.39 22.17 1
8 3 22.30 22.31 22.24 1
8 7 22.25 22.27 22.30 1
3 MHz 15 0 22.35 22.31 22.09 1
1 0 22.46 22.45 22.38 1
1 7 22.39 22.41 22.44 1
1 14 22.29 22.25 22.03 1
16QAM 8 0 21.38 21.37 21.30 2
8 3 21.29 21.31 21.34 2
8 7 21.33 21.29 21.07 2
15 0 21.34 21.33 21.26 2
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LTE Band 12

Low CH Mid CH High CH
BW Modulation SRi’Ee OfRfEet Frezqgl?egnScy Frez(?l?:)r?cy Frez;uleSnScy MPR

701.5 MHz 707.5 MHz 713.5 MHz
1 0 23.46 23.42 23.20 0
1 12 23.34 23.35 23.28 0
1 24 23.15 23.17 23.20 0
QPSK 12 22.49 22.45 22.23 1
12 22.36 22.37 22.30 1
12 13 22.31 22.33 22.36 1
25 0 22.41 22.37 22.15 1

5 MHz
1 0 22.52 22,51 22.44 1
1 12 22.45 22.47 22.50 1
1 24 22.35 22.31 22.09 1
16QAM 12 0 21.44 21.43 21.36 2
12 6 21.35 21.37 21.40 2
12 13 21.39 21.35 21.13 2
25 0 21.40 21.39 21.32 2
LTE Band 12
Low CH Mid CH High CH
BW Modulation RB RB 23060 22092 22130 MPR

Size Offset Frequency Frequency Frequency

704 MHz 707.5 MHz 711 MHz
1 0 23.49 23.45 23.23 0
1 24 23.37 23.38 23.31 0
1 49 23.18 23.20 23.23 0
QPSK 25 0 22.52 22.48 22.26 1
25 12 22.39 22.40 22.33 1
25 25 22.34 22.36 22.39 1
50 0 22.44 22.40 22.18 1

10 MHz
1 0 22.55 22.54 22.47 1
1 24 22.48 22.50 22.53 1
1 49 22.38 22.34 22.12 1
16QAM 25 0 21.47 21.46 21.39 2
25 12 21.38 21.40 21.43 2
25 25 21.42 21.38 21.16 2
50 0 21.43 21.42 21.35 2
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EIRP
LTE BAND 4
CHANNEL BANDWIDTH: 1.4MHz QPSK

Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19957 1710.7 -18.25 41.29 23.04 201.56 H 1
20175 1732.5 -19.13 41.36 22.23 167.11 H 1
20393 1754.3 -18.95 42.74 23.79 239.22 H 1
19957 1710.7 -20.01 44.25 24.24 265.16 Y 1
20175 1732.5 -19.83 44.20 24.37 273.53 Y 1
20393 1754.3 -20.28 44.09 23.81 240.16 Y 1
CHANNEL BANDWIDTH: 1.4MHz 16QAM
Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19957 1710.7 -19.12 41.29 22.17 164.97 H 1
20175 1732.5 -20.06 41.36 21.30 134.90 H 1
20393 1754.3 -19.91 42.74 22.83 191.78 H 1
19957 1710.7 -20.88 44.25 23.37 217.02 Y 1
20175 1732.5 -20.76 44.20 23.44 220.80 Y 1
20393 1754.3 -21.24 44.09 22.85 192.53 Y 1
LTE BAND 4
CHANNEL BANDWIDTH: 3MHz QPSK
Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19965 17115 -18.23 41.27 23.04 201.23 H 1
20175 1732.5 -19.19 41.36 22.17 164.82 H 1
20385 1753.5 -18.90 42.76 23.86 243.05 H 1
19965 17115 -19.99 44.26 24.27 267.42 \Y 1
20175 1732.5 -19.89 44.20 24.31 269.77 \Y 1
20385 1753.5 -20.23 44.23 24.00 251.30 \Y 1
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CHANNEL BANDWIDTH: 3MHz 16QAM

Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19965 1711.5 -19.30 41.27 21.97 157.29 H 1
20175 1732.5 -20.08 41.36 21.28 134.28 H 1
20385 1753.5 -19.89 42.76 22.87 193.51 H 1
19965 1711.5 -21.06 44.26 23.20 209.03 \Y 1
20175 1732.5 -20.78 44.20 23.42 219.79 Vv 1
20385 1753.5 -21.22 44.23 23.01 200.08 \Y 1
LTE BAND 4
CHANNEL BANDWIDTH: 5MHz QPSK
Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19975 1712.5 -18.29 41.39 23.10 204.13 H 1
20175 1732.5 -19.14 41.36 22.22 166.72 H 1
20375 1752.5 -18.85 42.63 23.78 238.73 H 1
19975 1712.5 -20.05 44.17 24.12 257.99 \Y 1
20175 1732.5 -19.84 44.20 24.36 272.90 Y, 1
20375 1752.5 -20.18 44.35 24.17 260.92 \Y 1
CHANNEL BANDWIDTH: 5MHz 16QAM
Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
19975 1712.5 -19.12 41.39 22.27 168.62 H 1
20175 1732.5 -20.16 41.36 21.20 131.83 H 1
20375 1752.5 -19.95 42.63 22.68 185.31 H 1
19975 1712.5 -20.88 44.17 23.29 213.11 \Y 1
20175 1732.5 -20.86 44.20 23.34 215.77 Y 1
20375 1752.5 -21.28 44.35 23.07 202.53 \Y 1

Report No.: RF160724W003-3 23/83 Report Format Version: 6.1.1




LTE BAND 4

CHANNEL BANDWIDTH: 10MHz QPSK

Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20000 1715.0 -18.10 41.49 23.39 218.07 H 1
20175 1732.5 -19.08 41.36 22.28 169.04 H 1
20350 1750.0 -18.72 42.28 23.56 227.14 H 1
20000 1715.0 -19.86 44.06 24.20 263.21 \Y 1
20175 1732.5 -19.78 44.20 24.42 276.69 Y, 1
20350 1750.0 -20.05 44.43 24.38 274.16 \Y 1
CHANNEL BANDWIDTH: 10MHz 16QAM
Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20000 1715.0 -19.25 41.49 22.24 167.34 H 1
20175 1732.5 -20.18 41.36 21.18 131.22 H 1
20350 1750.0 -19.88 42.28 22.40 173.90 H 1
20000 1715.0 -21.01 44.06 23.05 201.98 \Y 1
20175 1732.5 -20.88 44.20 23.32 214.78 Y 1
20350 1750.0 -21.21 44.43 23.22 209.89 \Y 1
LTE BAND 4
CHANNEL BANDWIDTH: 15MHz QPSK
Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20025 1717.5 -18.11 41.34 23.23 210.28 H 1
20175 1732.5 -19.15 41.36 22.21 166.34 H 1
20325 1747.5 -18.79 42.09 23.30 213.60 H 1
20025 1717.5 -19.87 44.04 24.17 261.46 Y 1
20175 1732.5 -19.85 44.20 24.35 272.27 \Y 1
20325 1747.5 -20.12 44.22 24.10 256.74 Y 1
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CHANNEL BANDWIDTH: 15MHz 16QAM

Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20025 1717.5 -18.97 41.34 22.37 172.50 H 1
20175 1732.5 -20.02 41.36 21.34 136.14 H 1
20325 1747.5 -19.64 42.09 22.45 175.63 H 1
20025 1717.5 -20.73 44.04 23.31 214.49 \Y 1
20175 1732.5 -20.72 44.20 23.48 222.84 Y 1
20325 1747.5 -20.97 44.22 23.25 211.11 \Y 1
LTE BAND 4
CHANNEL BANDWIDTH: 20MHz QPSK
Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20050 1720.0 -18.69 41.28 22.59 181.59 H 1
20175 1732.5 -19.60 41.36 21.76 150.00 H 1
20300 1745.0 -19.37 41.96 22.59 181.43 H 1
20050 1720.0 -20.45 44.14 23.69 233.61 Y 1
20175 1732.5 -20.30 44.20 23.90 245.24 Y, 1
20300 1745.0 -20.70 43.88 23.18 208.07 Y 1
CHANNEL BANDWIDTH: 20MHz 16QAM
Frequency | SPALVL | Correction Polarization | LIMIT
Channel (MH2) (dBm) Factor(dB) EIRP(dBm) | EIRP(mW) (HIV) (W)
20050 1720.0 -19.62 41.28 21.66 146.59 H 1
20175 1732.5 -20.67 41.36 20.69 117.25 H 1
20300 1745.0 -20.20 41.96 21.76 149.86 H 1
20050 1720.0 -21.38 44.14 22.76 188.58 Y 1
20175 1732.5 -21.37 44.20 22.83 191.69 \Y 1
20300 1745.0 -21.53 43.88 22.35 171.87 Y 1

REMARKS: 1. EIRP Output Power (dBm) = SPA LVL (dBm) + Correction Factor (dB).
2. Correction factor (dB) = Free Space Loss + Antenna Factor + Cable Loss
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LTE BAND 12
CHANNEL BANDWIDTH: 1.4AMHz QPSK
Frequency | SPALVL | Correction Polarization LIMIT
Channel | == 17y @Bm) | Factor(@s) | ERP(ABM) [ ERP(mW) (HIV) (W)
23017 699.7 -10.93 32.77 19.69 93.11 H 3
23095 707.5 -9.94 33.23 21.14 130.02 H 3
23173 715.3 -10.68 33.14 20.31 107.35 H 3
23017 699.7 -6.52 32.42 23.75 236.92 Y 3
23095 707.5 -5.58 32.60 24.87 306.90 Y 3
23173 715.3 -5.49 32.19 24.55 284.84 Y 3
CHANNEL BANDWIDTH: 1.4MHz 16QAM
Frequency | SPALVL | Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) ERP(dBm) | ERP(mW) (HIV) (W)
23017 699.7 -11.76 32.77 18.86 76.91 H 3
23095 707.5 -10.96 33.23 20.12 102.80 H 3
23173 715.3 -11.78 33.14 19.21 83.33 H 3
23017 699.7 -7.35 32.42 22.92 195.70 Y 3
23095 707.5 -6.60 32.60 23.85 242.66 Y 3
23173 715.3 -6.59 32.19 23.45 221.11 Y 3
LTE BAND 12
CHANNEL BANDWIDTH: 3MHz QPSK
Frequency | SPALVL | Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) ERP(dBm) | ERP(mW) (HIV) (W)
23025 700.5 -10.74 32.63 19.74 94.21 H 3
23095 707.5 -9.88 33.23 21.20 131.83 H 3
23165 714.5 -10.55 33.21 20.51 112.33 H 3
23025 700.5 -6.33 32.33 23.85 242.49 Y 3
23095 707.5 -5.52 32.60 24.93 311.17 Y 3
23165 714.5 -5.36 32.30 24.79 301.37 Y 3
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CHANNEL BANDWIDTH: 3MHz 16QAM

Frequency | SPALVL | Correction Polarization | LIMIT
Channel | == 17y @Bm) | Factor(@s) | ERP(ABM) [ ERP(mW) (HIV) (W)
23025 700.5 -11.89 32.63 18.59 72.29 H 3
23095 707.5 -10.98 33.23 20.10 102.33 H 3
23165 714.5 -11.71 33.21 19.35 86.00 H 3
23025 700.5 -7.48 32.33 22.70 186.08 Y 3
23095 707.5 -6.62 32.60 23.83 241.55 Y 3
23165 714.5 -6.52 32.30 23.63 230.73 Y 3
LTE BAND 12
CHANNEL BANDWIDTH: 5MHz QPSK
Frequency | SPALVL | Correction Polarization LIMIT
Channel | == 117y @Bm) | Factor(@s) | ERP(ABM) [ ERP(mW) (HIV) (W)
23035 701.5 -10.75 32.53 19.63 91.73 H 3
23095 707.5 -9.95 33.23 21.13 129.66 H 3
23155 713.5 -10.62 33.29 20.52 112.64 H 3
23035 701.5 -6.34 32.25 23.76 237.90 Y 3
23095 707.5 -5.59 32.60 24.86 306.20 \% 3
23155 713.5 -5.43 32.39 24.81 302.41 Y 3
CHANNEL BANDWIDTH: 5MHz 16QAM
Frequency | SPALVL | Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) ERP(dBm) | ERP(mW) (HIV) (W)
23035 701.5 -11.61 32.53 18.77 75.25 H 3
23095 707.5 -10.82 33.23 20.26 106.12 H 3
23155 713.5 -11.47 33.29 19.67 92.62 H 3
23035 701.5 -7.20 32.25 22.90 195.16 Y 3
23095 707.5 -6.46 32.60 23.99 250.61 Y 3
23155 713.5 -6.28 32.39 23.96 248.66 Y 3
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LTE BAND 12
CHANNEL BANDWIDTH: 10MHz QPSK
Frequency | SPALVL | Correction Polarization LIMIT
Channel (MH2) (dBm) Factor(dB) ERP(dBm) | ERP(mW) (HIV) (W)
23060 704.0 -11.33 32.68 19.20 83.23 H 3
23095 707.5 -10.40 33.23 20.68 116.95 H 3
23130 711.0 -11.20 33.39 20.04 100.86 H 3
23060 704.0 -6.92 32.37 23.30 213.70 \% 3
23095 707.5 -6.04 32.60 24.41 276.06 \/ 3
23130 711.0 -6.01 32.56 24.40 275.11 \% 3
CHANNEL BANDWIDTH: 10MHz 16QAM
Frequency | SPALVL | Correction Polarization LIMIT
Channel | == 17y (@Bm) | Factor(@s) | ERP(ABmM) [ ERP(mW) (HIV) (W)
23060 704.0 -12.26 32.68 18.27 67.19 H 3
23095 707.5 -11.47 33.23 19.61 91.41 H 3
23130 711.0 -12.03 33.39 19.21 83.31 H 3
23060 704.0 -7.85 32.37 22.37 172.50 \% 3
23095 707.5 -7.11 32.60 23.34 215.77 \/ 3
23130 711.0 -6.84 32.56 23.57 227.25 \% 3

REMARKS: 1. ERP Output Power (dBm) = SPA LVL (dBm) + Correction Factor (dB) -2.15(dB).

2. Correction factor (dB) = Free Space Loss + Antenna Factor + Cable Loss

T
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4.2  Frequency Stability Measurement

42.1 Limits of Frequency Stabiliity Measurement

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

4.2.2 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.

423 Test Setup

L Oven Room
Communication

Simulator

_1_ Antenna

External Power Source

EUT
DC Power Supply
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4.2.4 Test Results

FREQUENCY ERROR VS. VOLTAGE

FREQUENCY ERROR (PPM)
OIAGE (s TE Pand Pl
1.4MHz 3MHz 5MHz 10MHz 15MHz 20MHz
3.8 0.0016 0.0015 0.0015 0.0017 0.0020 0.0015 25
33 -0.0017 -0.0016 -0.0019 -0.0021 -0.0023 -0.0019 25
45 -0.0014 -0.0014 -0.0017 -0.0019 -0.0023 -0.0017 25

NOTE: The applicant defined the normal working voltage of the battery is from 3.3Vdc to 4.5Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

Frequency Error (PPM)

LTE Band 4

TEMP. (C) ag"n':)
1.4MHz 3MHz S5SMHz 10MHz 15MHz 20MHz
-30 -0.0061 | -0.0061 | -0.0065 | -0.0064 | -0.0063 | -0.0066 2.5
-20 -0.0054 | -0.0054 | -0.0058 | -0.0056 | -0.0056 | -0.0058 2.5
-10 -0.0047 | -0.0047 | -0.0051 | -0.0049 | -0.0048 | -0.0051 2.5
0 -0.0039 | -0.0039 | -0.0043 | -0.0042 | -0.0041 | -0.0042 2.5
10 -0.0032 | -0.0032 | -0.0035 | -0.0035 | -0.0033 | -0.0035 2.5
20 -0.0025 | -0.0025 | -0.0028 | -0.0028 | -0.0025 | -0.0028 2.5
30 -0.0018 | -0.0019 | -0.0021 | -0.0019 | -0.0018 | -0.0020 2.5
40 -0.0012 | -0.0011 | -0.0014 | -0.0012 | -0.0011 | -0.0012 2.5
50 -0.0004 | -0.0004 | -0.0006 | -0.0005 | -0.0004 | -0.0005 2.5
60 0.0004 0.0002 0.0001 0.0002 0.0005 0.0002 2.5
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FREQUENCY ERROR VS. VOLTAGE

FREQUENCY ERROR (ppm)

VOLTAGE (Volts) LTE Band 12 LIMIT (ppm)

1.4MHz| 3MHz 5MHz 10MHz

3.8 0.0041 | 0.0043 | 0.0038 0.0030 2.5
3.3 -0.0046 | -0.0050 | -0.0047 | -0.0040 2.5
4.5 -0.0041 ] -0.0046 | -0.0040 | -0.0035 2.5

NOTE: The applicant defined the normal working voltage of the battery is from 3.3Vdc to 4.5Vdc.

FREQUENCY ERROR vs. TEMPERATURE.

FREQUENCY ERROR (ppm)
TEMP. (C) LTE Band 12 LIMIT (ppm)
1.4MHz| 3MHz | 5MHz | 10MHz

-30 -0.0153 | -0.0151 | -0.0159 | -0.0154 2.5
-20 -0.0137 | -0.0135 | -0.0142 | -0.0133 2.5
-10 -0.0118 | -0.0118 | -0.0124 | -0.0114 2.5
0 -0.0100 | -0.0100 | -0.0103 | -0.0097 2.5
10 -0.0083 | -0.0086 | -0.0086 | -0.0075 2.5
20 -0.0066 | -0.0068 | -0.0069 | -0.0057 2.5
30 -0.0048 | -0.0050 | -0.0050 | -0.0041 2.5
40 -0.0031 | -0.0030 | -0.0033 | -0.0021 2.5
50 -0.0013 | -0.0009 | -0.0016 | -0.0003 2.5
60 0.0005 | 0.0009 | 0.0005 | 0.0013 2.5
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4.3  Occupied Bandwidth Measurement

4.3.1 Limits Of Occupied Bandwidth Measurement

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

4.3.2 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER _I: SPECTRUM
ANALYZER

10dB ATTENUATION

4.3.3 Test Procedures

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.
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LTE BAND 4

4.3.4 Test Result

CHANNEL BANDWIDTH: 1.4MHz

CHANNEL BANDWIDTH: 3MHz
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QPSK 16QAM
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QPSK 16QAM
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2.68 2.68
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1.09 1.09
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2.68 2.68
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2.69 2.68
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CHANNEL BANDWIDTH: 5MHz

CHANNEL BANDWIDTH: 10MHz
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CHANNEL BANDWIDTH: 15MHz

CHANNEL BANDWIDTH: 20MHz

99% OCCUPIED

FREQUENC [ gANDWIDTH (MHz2)

CHANNEL

99% OCCUPIED

FREQUENCY | BANDWIDTH (MHz)

CHANNEL

¥ (MHz) QPSK 16QAM

(MHz)
QPSK 16QAM

20025 1717.5 13.42 13.40

20050 1720 17.93 17.86

20175 1732.5 13.42 13.41

20175 1732.5 17.86 17.85

20325 1747.5 13.41 13.40

20300 1745 17.91 17.84
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LTE BAND 12

CHANNEL BANDWIDTH: 1.4MHz

CHANNEL BANDWIDTH: 3MHz
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99% OCCUPIED

FREQUENCY | BANDWIDTH (MHz)
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¥ (MHz) QPSK 16QAM
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QPSK 16QAM

23017 699.7 1.09 1.09

23025 700.5 2.68 2.68
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SPECTRUM PLOT OF WORST VALUE

1.4MHz / QPSK

1.4MHz / 16QAM

Comter Freq: 707500000 MHz [Ty e TraceDetector
Trig: Fres Run Avgiaid:> 1010

#Anen: 30 45 Facho Devies: BTS

Ref 30.00 dBm

Center 707.5MHz

Span 2 MHz
l#Res BW 20 kHz

#VBW 100 kHz Sweep 6.067 msj

Occupled Bandwidth Total Power

1.0924 MHz

30.4 dBm

Transmit Freq Error
x dB Bandwidth

121 Hz
1.321 MHz

OBW Power
= dB

99.00 %
-26.00 d8

> b

——re
ey Towinem Ansiye - Gerugted IV
Center Freq £99.700000 MHz Raio Sud: Nonw

PGl

Conter Freq: 595.700000 MHz
o Trig: Fres Run AvglHold:> 1010
#Aren: 30 4B

o Fracks Device: BTS

_Ref 30.00 dBm

Span 2 MHz
Sweep 6.067 ms|

[Center Go0.7 MRz

[#Res BW 20 kHz #VBW 100 kHz

Occupled Bandwidth Total Power

1.0919 MHz
-1.410 kHz
1.330 MHz

29.4 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

99.00 %
-26.00 d8

3MHz / QPSK

Comer Freq: 707.500000 MHz Radio 562: Nar [oss
Trig: Free Run AvgiHold:> 1010

= sanen: 30 48

Center Freq 707.500000 MHz

FRadho Device: BTS

_Ref 30.00 dBm

Span 5 MHzlj

#VBW 100 kHz Sweep 6.267 msf|
Occupied Bandwidth

2.6871 MHz

3.816 kHz
2.946 MHz

Total Power 30.6 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99,00 %
-26.00 d8

3MHz / 16QAM

weees
| [ e ectmm ton - Cecugmen
Center Freq 714.500000 MHz Comter Freq: 714.500000 MHz FRadho 5td:
Trig: Fres Run AvgiHoid:> 1040
shzen: 30 48

AFGalcLow Fiadho Device: BTS

_Ref 30.00 dBm

Center Freq,
714500000 MHz,

Center 714.5 MHz
#Res BW 30 kHz

" Span 5 MHz
Sweep 6.867 ma

#VBW 100 kHz
Occupied Bandwidth

2.6827 MHz
Transmit Freq Error
% dB Bandwidth

Total Power 29.5 dBm

2.374 kHz
2.954 MHz

OBW Power
xdB

99,00 %
-26.00 d8

Report No.: RF160724W003-3

36/83 Report Format Version: 6.1.1




LTE BAND 12
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4.4 Peak To Average Ratio

4.4.1 Limits of Peak To Average Ratio Measurement

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

442 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER 4[ SPECTRUM
ANALYZER

10dB ATTENUATION

PAD
EUT

4.4.3 Test Procedures

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1%.
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4.4.4 Test Results
LTE BAND 4
CHANNEL BANDWIDTH: 1.4MHz CHANNEL BANDWIDTH: 3MHz
S EAUEEY PEAK TO AVERAGE ey PEAK TO AVERAGE
CHANNEL (S/lHZ) RATIO (dB) CHANNEL ((I\?/IHZ) RATIO (dB)
QPSK 16QAM QPSK 16QAM
19957 1710.7 4.63 5.41 19965 1711.5 4.76 5.59
20175 1732.5 4.87 5.69 20175 1732.5 4.97 5.82
20393 1754.3 4.78 5.65 20385 1753.5 4.90 5.73
SPECTRUM PLOT OF WORST VALUE
1.4MHz / QPSK - 1.4MHz / 16QAM

Centar Freq: 1732600000 Ghiz Radio Sed: Nore
Trige v

o Trig: Counts-1.30 M/10.0 Mpt
#Amen: 30 4B

Average Power sia Average Power

21.72dBm i el 20.73 dBm

| 1732500000 GHz|
47.99 % at 0dB 0% i 45.61 % at 0dB

0.01 %)
0.001 %

0.0001

3MHz / QPSK - 3MHz / 16QAM

Cnter Freg: 1.722500000 GHz Radio Se&: None i Ce z Carter Freq: 1732500000 GHE Radio id: Nenw
ig: Video ‘Counts:6.30 W00 Mpt Video Counts: 513 2.0 Mpe
#n: 30 9B

Average Power 2 Average Power

21.69 dBm " 20.66 dBm
47.92 % at 0dB 0% 45.08 % at 0dB

0de
Info BW 5.0000 MHz 5.0000 MHz

uso ' LiFile <B2_3.0M_20175_0_0003 pg=> saved

Report No.: RF160724W003-3 39/83 Report Format Version: 6.1.1




CHANNEL BANDWIDTH: 5MHz

CHANNEL BANDWIDTH: 10MHz

PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FRE(EL:E;\'CY RATIO (dB) CHANNEL FRE((,\?AL:E;\'CY RATIO (dB)

QPSK | 16QAM QPSK | 16QAM
19975 1712.5 5.09 5.79 20000 1715 4.93 5.69
20175 1732.5 5.23 5.96 20175 1732.5 5.09 5.80
20375 1752.5 5.19 5.91 20350 1750 4.92 5.67
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CHANNEL BANDWIDTH: 15MHz

CHANNEL BANDWIDTH: 20MHz

PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FRE(EL:E;\'CY RATIO (dB) CHANNEL FRE((,\?AL:E;\'CY RATIO (dB)
QPSK | 16QAM QPSK | 16QAM
20025 1717.5 5.04 5.80 20050 1720 5.22 5.96
20175 1732.5 5.14 5.89 20175 1732.5 5.26 5.97
20325 1747.5 5.04 5.76 20300 1745 5.21 5.95
SPECTRUM PLOT OF WORST VALUE
15MHz / QPSK 15MHz / 16QAM

Center Freq 1.732500000 GHz
FCainclow  BARS: 30 48

Average Power

21.14 dBm
47.24 % at 0dB

Cenaer Freq: 1.73200000 GHz
Counts: 387 M10.0 Mpt

Trig: Video

100

10%

0.1 %

0.01%

0.001 %

Radio Std: None

Frequency

Center Freq
| 1722800000 GHz

ey

Center Freq 1.732500000 GHz

. Gain -

Average Power 4

20.25 dBm
45.00 % at 0dB

Comter Freq: 1.7321
Video

Info BW 25.000 MHz

800000 Gtz

n: 30 a8

Counts- 386 M10.0 Mpt

Fadio St None

Center Freq)
1732500000 GHz|

20MHz / 16QAM

Average Power

21.10 dBm
46.87 % at 0dB

0.0001

Conter Freq: 1.73200000 GHz
W Counts:

0.001 %

T v
Info BW 25 000 M-z

Radia Std: None

:2.52 W10.0 Mpt

Center Freq,
1732500000 GHz|

o
2 06

Center Freq 1.732500000 GHz

Average Power

20.05 dBm
44.74 % at 0dB

0.0001 % 7
Peak dB
27.56 dBm

s 1 Filo <64_20M_20175_G_0033 pg> saved

Comner Freq: 1732500000 GHz

25.000 M-z

4
Counts-2.57 /10,0 Mpt

Fadio St None
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A D
LTE BAND 12
CHANNEL BANDWIDTH: 1.4MHz CHANNEL BANDWIDTH: 3MHz
PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FRE(EL:E;\'CY RATIO (dB) CHANNEL FRE((,\?AL:E;\'CY RATIO (dB)
QPSK | 160QAM QPSK | 160QAM
23017 699.7 4.52 5.35 23025 700.5 4.83 5.66
23095 707.5 4.80 5.61 23095 707.5 4.93 5.74
23173 715.3 5.13 6.02 23165 714.5 5.35 6.16
SPECTRUM PLOT OF WORST VALUE
1.4MHz / QPSK 1.4MHz / 16QAM

Kyt Tpecmen bensbyar - Povers Tt CO0F

‘Center Freq 715.300000 MH

Average Power

22,25 dBm
47.98 % at 0dB

Conter Freq: 715,
Trig: Video

048

0.01 %}

0.001 %/

H Radia Std: Hone
Counts:4 82 10,0 Mpt

Eepuig Spaiinam Ardyars - Bpwres 08 CEDF

Center Freq 715.300000 MHz

Average Power

Center Freq,
| 715300000 MHz

21.32dBm
45.49 % at 0dB

Radio Sid: Nome

nnnnn 485 W00 Mpt

o - P St CLR

Average Power

22,29 dBm
47.43 % at 0dB

6.31dB
28.60 dBm

0.001 %

3MHz / 16QAM

Censer Freq: 714500000 MMz

e Trig: Video
Aren; 30 8

Average Power

Center Freq,

Il || 21.39 dBm

44.81 % at 0dB

291dB
4.97 dB
6.16 dB
6.84 dB

0.001 %}

dB
fo BW 5.0000 MHz

usa i File <B12 3,08 23165 O 0007 pag> saved

Counts:8.27 MI10.0 Mpt

Radio 5td: None

Center Freq,
714500000 MHz
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CHANNEL BANDWIDTH: 5MHz CHANNEL BANDWIDTH: 10MHz
PEAK TO AVERAGE PEAK TO AVERAGE
CHANNEL FRE(EL:E;\'CY RATIO (dB) CHANNEL FRE((,\?AL:E;\'CY RATIO (dB)
QPSK | 160QAM QPSK | 160QAM
23035 701.5 5.15 5.89 23060 704 5.51 6.17
23095 707.5 5.22 5.94 23095 707.5 5.17 5.88
23155 713.5 5.46 6.14 23130 711 5.18 5.92
SPECTRUM PLOT OF WORST VALUE
____ 5MHz/QPSK 5MHz / 16QAM
m—— — — —

Carter Freq: 712800000 MHz Radio Sta: Hone Frequency Center Freq 713.500000 MHz Canter Freq: 743500000 MHz Racho Std: Nors Frequency
Counts:2.18 W/10.8 Mpt - Trig: Video Counts:4.62 M10.0 Mpt
RAmen; 30 B

‘Center Freq 713.500000 MHz

W Caabacl o F Gainl ow

Average Power Average Power

Center Freq)
713 500000 MHz

Center Freq,

22.59 dBm 713500000 MHz

46.91 % at 0dB

21.67 dBm
44,92 % at 0dB

291dB
4.93 dB
6.14 dB
0.01 % 6.93 dB

0.001 %

Info BW 5.0000 MHz
sy LiFile <B12_5M_23155_160_0007 png> saved i

10MHz / QPSK

10MHz / 16QAM

= e
Kryught Spachum hashyaw - Powe teat CCOF et CEOF
Conaer Freq: 704000000 MHz Radin St None Center Freq 704.000000 MHz ko Std: None

‘Center Freq 704.000000 MHz
Counts:6.00 W10.0 Mpt

Canter Freq: 704000000 MMz R
e o Trig: Videa Counts: .11 MO0 Mpe
W Gl i Gaindow * WAen; 30 B

Average Power Average Power

Center Freq)
T04.000000 MHz

Center Freq,

22,58 dBm bk

46.38 % at 0dB

21.62dBm
44.71 % at 0dB

291dB
4.99 dB
6.17 dB

0.01% 6.94 dB

Info BW

s i File <B12_10M_23060_8 0001 pog= saved
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4.5 Band Edge Measurement

45.1 Limits of Band Edge Measurement

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

However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's frequency block, a
resolution bandwidth of at least 30 kHz may be employed.

45.2 Test Setup

COMMUNICATION

SIMULATOR POWER SPLITTER _I: SPECTRUM
ANALYZER

10dB ATTENUATION

PAD
EUT

45.3 Test Procedures

a. The EUT was set up for the maximum peak power with LTE link data modulation. The power was
measured with R&S Spectrum Analyzer. All measurements were done at 2 channels (low and high
operational frequency range.).

b. The band edge measurement used the power splitter via EUT RF power connector between simulation
base station and spectrum analyzer.

c. The center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum
is 20kHz and VB of the spectrum is 100 kHz. (LTE bandwidth 1.4MHz)

d. The center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum
is 30kHz and VB of the spectrum is 100kHz. (LTE bandwidth 3MHZz)

e. The center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum
is 50kHz and VB of the spectrum is 200kHz. (LTE bandwidth 5MHZz)

f. The center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum
is 100kHz and VB of the spectrum is 300kHz. (LTE bandwidth 10MHz)

g. The center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum
is 200kHz and VB of the spectrum is 1MHz. (LTE bandwidth 15MHZz)

h. he center frequency of spectrum is the band edge frequency and span is 1~5 MHz. RB of the spectrum is
200kHz and VB of the spectrum is 1IMHz. (LTE bandwidth 20MHz)

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

LTE BAND 4

Channel Bandwidth: 1.4MHz
[19957 |1 RB CHANNEL [20393 |1 RB

ey St lesynes - Svept 5 o [y ey - el

7 - Ava Type: AMS 'I aq 5 GHz Avg Type: RMS
q 1.710000000 G. ol e v RO Center Freq 1.755000000 = Avabokd 30100
#htten: 30 5B

Ref 2 6B
Ref 27.20 dBm

Center Freq) | Center Freq
|| 1.785000000 GHz

| - - ) Center 1.7550000 GHz ) ) ) ) Span 500,0 kHz|
Center 1.7100000 GHz Span 500.0 kHz #Res 20 KHz 00 KHz" #Sweep 1.000 1 pts)
#Res BW 20 kHz #VBW 100 kHz* #Sweep 1.000 5 {1001 pts) EAR B 28 Mz el ook Shiekep 1.008 3 {1001 pia)

CHANNEL [19957 [Full RB CHANNEL [20393 [Full RB

(BB rysight St densiyie - Sevayt 14 - i Keyuight Sguecivorn Ansyae - gyt B

F F 7 0000 GHz A Type: AMS Center Frag 1.755000000 GHz Avg Type: AME
Conter Froq 1710000000 GHz NSNS o Wil =g 1.755 I < Presun  AvgiHai: $1100
(Fsiniow  SAtten: 30 OB : W Gainiow * EATSRC 30 4B

Mkrt 1 G Ref Offaat 14.2 4B

Center Freq|
1755000000 GHz,

StartFreq

d | c “Span 2.
Center 1.710000 GHz Spa z " 2 A . - o
#Res BW 20 kHz SVBW 100 kHz* #Res BW 20 kHz SVEW 100 kHz' #Eweep 1.000

L Asgnmeent Comploted - |
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Channel Bandwidth: 3MHz

CHANNEL

[19965

CHANNEL [20385

|1 RB

(T —try

Marker 1 1.710000000000 GHz ;
. Trig: Fres Run
#Amen: 30 dB

(= 7100000 GHz
#Res BW 30 kHz

#VBW 100 kHz*

Avg Type: RMS
AvglHole: 251100

Mkr1

Trace Average

Span 500.0 kHz
#Sweep 1.000 s (1001 pts)

B Crpight tsirim hbyor - Srps S

Span 500.000000 kHz Trig: Fres Rum
atien: 30 B

#t14.2 9B
20 dBm

Center 17550000 GHz
#Res BW 30 kHz

#VBW 100 kHz*

A Type: M3
AvgiMeld: 32100

Trace Average

Span 500.0 kHz
#Sweep 1.000 s (1001 pts),

CHANNEL [19965

|Full RB

CHANNEL [20385

|Full RB

Eryseght Spertnem Aealyter - et 34

Center F 1.710000000 GHz
Phi: Wide 1

3 o Trig: Free Run
i GaincLow

SAnen: 30 dB

Ref Offget 142 dB
Ref 27.20 dBm

Center 1.710000 GHz
#Res BW 30 kHz

#VBW 100 kHz"

Ava Type: RMS
AvglHold: 24400

Mkr1 1

Span 2.000 MHz
#Sweep 1.000 s (1001 pis)

(B8 €y Spevimim msoee - S 84

Center Freq 1.755000000 GHz B | e R

SAmen: 30 dB

Ref Offget 142 dB
Ref 27.20 dBm

Center 1.755000 GHz
#Res BW 30 kHz #VBW 100 kHz*

Avg Type: AMS
AvgiHold: 421100

Span 2.000 MHz
#Sweep 1.000 s (1001 pts)
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Channel Bandwidth: 5MHz
CHANNEL [19975 |1 RB CHANNEL [20375 |1 RB

e —ry

Eoyught Spacinum Ak - eyt S Bl

Center Freq 1.710000000 GHz Awg Typs: RMS Center Freq 1.755000000 GHz Awg Typs: RMS
L oe T Trig: Fres Run AvgHiold: 12100 e o) Trig: Fres Flun Avgold: 12100
(FGainiow | SAten: 30 B : (Fainow * &Atien: 30 B
A 0 Auto Tune
Ref Offset 143 05
Ref 27.20 dBm

Center Freq
1710000000 GHz

‘Start Freq|
1705750000 GHz|

Stop Freq
1710250000 GHz

CF Step|
80,000 kHz|
Auto Man

Center 1.7100000 GHz Span 500.0 kHz| Center 1.7550000 GHz
#Res BW 51 kHz #VBW 200 kHz* #Sweep 1.000 s (1001 pts)| #Res BIW 51 kHz FVEW 200 kHz" #Sweep 1.000 s (1001 pts)

CHANNEL [19975 |Full RB CHANNEL [20375 [Full RB

it Sosctrem Aedytes - Svept S i | [P i St e - st 12

'Span 5. z Avg Type: AMS i Cei Freq 1.755000000 Hiva Type: AMS

an 5.00000000 MH ... A : Center Froq 1.755000000 GHz____ BRSNS Wil o
L oo Sk 4 t \Foaintow  #Afen: 30 dB

Mkr1 1

Ref 27.20 dBm 5 Ref 27.20 dBm

da Ly

Mkri

Ref Offget 142 0B Rl Offget 143

Center Freq
1785000000 GHz|

StartFreq
1.762600000 GHz,

Stop Freq
1757500000 GHz|

FreqOffset
OHz

Center 1.710000 GHz 5 Span 5.000 MHz Center 1755000 GHz Span 5.000 MHz
#Res BW 51 kHz #VBW 200 kHz* #Sweep 1.000 s (1001 pts)| #Res BN 51 kHz EVEW 200 kHz* #5weep 1.000 s (1001 pts)
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Channel Bandwidth:

10MHz

CHANNEL {20000

CHANNEL  [20350

|1 RB

[ £eyohe Specrum Sadyres - Surpt 32

Center Freq 1.710000000 GHz
PNG: Wide Ly Trig: Free Run
IF G| cow SAnen: 30 4B

Center 1.7
#Res BW 100 kHz

#VBW 300 kHz*

|1 RB

Avg Type: RMS
AvglHcld: 9100

Span 1. Wz,
#Sweep 1.000 s (1001 pts)

Keright Spectnim Anahyte  Smrst S

Span 1.00000000 MHz

ey

Ref O 14248
Rel 27.20 dBm

Center 1.7550000 GHz
#Res BW 100 kHz #VBW 300 kHz"

&

i Trig: Free Run
IFGain-low * #AUen: 30 9B

Type: RMS

Avg
AvgHold: 13100

Mir1 1.7

Span 1.000
#Sweep 1.000 s (1001 pts))

{20000

[Full RB

CHANNEL  [20350

[Full RB

(B pe Sortimm Rt - S S0
Center Freq 1.710000000 GHz
BN e e Trig: FreeRun
IF G| cow SAnen: 30 dB

tef Offget 142 B
.20 dBm

Center 1.710000 GHz

#Res BW 100 kHz #VBW 300 kHz*

Avg Type: RMS
HovglHei: 13100

Eeyisght Spmtrim Laghies - Soest 20

Center Freq 1.755000000 GHz
PO Wets

Center 1.755000 GHz

#Res BW 100 kHz #VBW 300 kHz*

Avg Type: RMS
Trig: Free Run AvglHald: 104100

1FGain-Low #Amen: 30 4B

o fenl
Frequency

Mkr1 Aty Tune

Center Freq|
1.755000000 GHz|

StartFreq|
1780000000 GHz|

Stop Freq
1.760000000 GHz|

CF Step
000000 MMz |

FreqOfset
O Hz|

pan 10,00 MHz
#Sweep 1.000 s (1001 pts))
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Channel Bandwidth:

15MHz

CHANNEL

[20025

|1 RB

CHANNEL [20325

|1 RB

gt Sgoctnam Ayt - Svrys Sh

Center F req 1.710000000

Center 1.710000 GHz
#Res BW 150 kHz

Trig: Fres fiun
WAren: 30 dB

#VBW 510 kHz*

g Type: RMS
AvgHeld: 141900

Span 2.000 MHz|
#Sweep 1.000 s (1001 pts)

Kepright sctrumm Ansbgres - Sveipt Sh.

[
Center Freq 1.755000000 GHz
T Wide Ly
1 Gade:Low
R e
center Freq ]
1.710000000 GHz| L ,
StartFreq | !
1709000000 GHz| |
Stop Freq I T
1711000000 GHz|
Step |
Center 1.755000 GHz

#Res BW 150 kHz

Trig: Fres Run
BAtter: 30 0B

#VBW 510 kHz*

Avg Type: RMS
AvgiHeld: 184400

Mkri 1

Center Freq
1.755000000 GHz|

StartFreq
1.764000000 GHz |

StopFreq
1756000000 GHz |

CF Step|
200,000 kHz
Auto Man|

FreqOffset
0Hz,

Span 2.000 MHz
#Sweep 1.000 s (1001 pts)

CHANNEL

[20025

[Full RB

CHANNEL [20325

[Full RB

ey Spocnm iy - Swrgt 54

Center Freq 1.710000000 GHz

Reef Offset 14

Trig: Frea fun

FHCE P Ly
£Atten: 30 0B

a8

Ref 27.20 dBm

Center 1.71000 GHz
#Res BW 150 kHz

v Type:
AvglHele: 111100

Span 20.00 MHz
#Eweep 1.000 s (1001 pts)

B Copright Spctren Arsdpres - ey 54
Center Freq 1,755000000 GHz
A

FreqOffset
OHz

Center 1.75500 GHz
#Res BW 150 kHz

Trig: Fres Run

EAtten:

#VBW 510 kHz*

Avg Type: RMS
AvglHeld: 8100

Mkr1 1

Span 20.00 MHz
#Sweep 1.000 s (1001 pts)

Report No.: RF160724W003-3

49 /83

Report Format Version: 6.1.1



Channel Bandwidth:

20MHz

CHANNEL

[20050

|1 RB

CHANNEL

[20300

|1 RB

B pa St Aeabion - Foren 52

'Span 2,00000000 MHz

FH: Wiste L.
W GainLow

Center 1.71 Hz
#Res BW 200 kHz

Trig: Fres Run
gAten: 30 9B

SVEW 1.0 MHZ*

v Typa: RMS

AvglHald: 117400

Span 2.000 MHz |
#Sweep 1.000 s (1001 pts)

» il [ Veeysighd Specivum Aeusyees - St 54

Center Freq 1,755000000 GHz
fvace

Signal Track
[Span Zocem)| L
il || center 1.755000 GHz
®Res BW 200 kHz

=

Trig: Fres Run
shenc 30 o8

SVBW 1.0 MHz*

Avg Type: RMS
AvgjHedd: 141100

Mkr1

Span 2.000 MHz
#Sweep 1,000 s (1001 pts)

CHANNEL

[20050

[Full RB

CHANNEL

[20300

|Full RB

B oo ot Aesbioes - Sret 52

Center Freq 1.710000000 GHz
e

i

Reef Offss 2dB
el 27.20 dBm

Center 1.71000 GHz
#Res BW 200 kHz

Tost Ll Trig: Fres Run
wiow

SAten: 30 JB

SVEBW 1.0 MHz*

Avg Type: RMS
AvglHold: 11400

Kevigpi Artyres - St 1

Span 20.0000000 MHz

Ref Offset 142 dB

Trig: Fres Run
EAtten: 30 9B

PR Fast
B G

Ref 27.20 dBm

Center Freq)

| 1710000000 GHz

StartFreq

1.700000000 GHz |

Stop Freq

1720000000 GHz|

Auta

Span 20,00 WHz |
#Sweep 1.000 s (1001 pts)

CFStep)
2000000 MHz
Man|

Freq Offset
0 Hz|

Center 1.75500 GHz
#Res BW 200 kHz

e

#VBW 1.0 MHz"

Avg Type: RMS
AovgiHeid: 16100

Span 20.00 MHz
#Sweep 1,000 001 pts)
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LTE BAND 12

Channel Bandwidth:

1.4MHz

CHANNEL

[23017

CHANNEL

[23173

|1 RB

Ref Offsat 142 0B
Ref 27.20 dBm

Center
#Res BW 20 kHz

0000 MHz

Avg Type:
W Trig: Frea Run AvglHold: 34100

Center Freq

| 699.000000 MHZ|
=
StartFreq

608 750000 MHz|

Kiryaight Toectrurm Anaysrs - Sovtpt L4

Marker 1 716.000000000 MHz
PHO: Wide

Ref Offpet 14.2 0B
Refl 27.20 dBm

S
#VBW 100 kHz* #Sweep 1.000 s (1001 pts)

Center 716.0000 MHz

#Res BW 20 kHz

e Trig: Frea Run
¥ Gaimch.c A

SVBW 100 kHz"

g Type: RMS
AvgiHeld: 94100

" Span 500.0 kHz |
#Sweep 1.000 s (1001 pts)

[23017

CHANNEL

[23173

Ref Offsat 14,
Ref 27.20 dBm

Avg Type: RMS
Trig: Free Run AvglHeld:> 1001100

Atten: 30 dB

#Res BW 20 kHz

sp
SVEW 100 kHz* #Sweep 1.000 s (1001 pts)

Center Freq 716.000000 MHz

Ref Offset 14.2 dB
Ref 27.20 dBm

Center 716,000 MHz
#Res BW 20 kHz

" Trig: Froe Run

Wide Ly
F Gk o Shsen: 30 dB

#VBW 100 kHz*

g Type: AMS
AvgiHeld: 27100

Span 2.000 MHz
#Bweep 1.000 s (1001 pts)
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Channel Bandwidth: 3MHz
CHANNEL [23025 |1 RB CHANNEL  |23165 |1 RB

Eright Spectnm Anaiyse - burst 54

B tirysight Spctruem Aoabyzes - Sovept 28
Marker 1 699.000000000 MHz Avg Type: RMS ) _ TraceDetector || | 550 500.000000 kHz Avg Type: RMS
ey Thee Trig: Free Run Avpibiold: 127100 e v T Trig: Free Run Avg|Hold: 121100
Gaimiow | @Amen: 30 9B Select Trace WGanlow | WAmen: 30 4B
! z * [

Ref Offget 142 0B
7.20 dBm

Trace Average

| ——

Max Hold

| R e —adr ik |

enter 689.0000 MHz i Span 500.0 K Center 716.0000 MHz ; Span 500.0 kHz
#Res BW 30 kHz EVEW 100 kHz" 1.000 s (1001 pts)| ||| #Res BW 30 kHz #VEBW 100 kHz* #Sweep 1.000 s (1001 pts)

CHANNEL [23025 [Full RB CHANNEL  |23165 |[Full RB

B Feyught Specinum. Toept B [ Kirysight Tpecmum Aealyer - St 54

Span 2.00000000 MHz Avg Type: RMS - REW 30 kHz fivg Typa: BMS

Phe Ve Ly Trig: FreeRun Avgibold: 13400 P e g Trig: Fres Run AvglHold: 8100
Gamiow © BAmen: 30 9B sFainow  WATen: 30 4B

R 4t 14.2 4B R 142 dB MEkr
Ref 27.20 dBm - 4 dB Ref 27.20 dBm

Trace Average

| ——

| Maxkod
|

699.000 MHz ; Span 2.000 MHz| 8 || center 716.000 mnz
#Res BW 30 kHz #VBW 100 kHz" #Sweep 1.000 s (1001 pts), #Res BW 30 kHz #VEW 100 kHz' #Sweep 1.000 s {1001 pts)
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Channel Bandwidth: 5MHz

CHANNEL

[23035

CHANNEL  [23155

[1RB

Span 500.000000 kHz TracelDatactor

Avg Type: AMS
Trig: Free Run AvgiHold:» 1001108

]
SAren: 30 68

1F i L

M

Span 500.0 kHz ||
#8weep 1.000 s (1001 pts)

Center 699.0000 MHz
#Res BW 51 kHz

FVBW 200 kHz*

[y e ——Y = il

CHANNEL [23035 [Full RB

Kb Sponciruem Arabytes - gt S

Center Fraq 716.000000 MHz
W Galatw

Trig: Free Run
BAmen: 30 4B

42 o8
27.20 dBm

Center 716.0000 MHz _

FRes BW 51 kHz FVBW 200 kHz*

CHANNEL 23155

Avg Type: RMS
Avg|Hold: 38160

Center Freq
T16.000000 MHz

StartFreq
T15.750000 MHz.

Stop Freq
716260000 MHz

CF Step)
80,000 kHz;
Aute Man

FreqOffset

0 Hz,

n 500.0 kHz

3 Spa
#Sweep 1.000 s (1001 pts)

Full RB

Kryseght Tpertam Arshze - et

Avg Type: AMS

¥ Trig: Free Run Avgitold: 11100

Center Freq 699000000 MHz
PG

Center Freq
699.000000 MHz

StartFreq
696.500000 MHz

StopFreq
T01.500000 MHz|

cF step
£00.000 kHz|
|aute san

FreqOffset
O Hz,

Span 5.000 MHz
p 1.000 s (1001 pts)

Center 599.000 MHz
#Res BW 51 kHz

FVBW 200 kHz* FEw

Kyt St Aeabytes - bvept
Span 5.00000000 MHz
Trig: Free Run

. Wi
" sAmen: 2048

ot
Rl Offset 14.2 0B
Ref 24.20 dBm

Center 716.000 MHz

FRes BW 51 kHz FVBW 200 kHz*

Avg Type: RMS
AvgiHold:>1001100

Mkr

Trace Average |
— |

View Blank
Trace On

Maore

Span 5.000 MHz
#Sweep 1.000 s (1001 pt:

Report No.: RF160724W003-3

53/83

Report Format Version: 6.1.1




Channel Bandwidth: 10MHz

CHANNEL [23060

CHANNEL  [23130 |1 RB

[ igpa Spectruen by - fovept 5

Marker 1 699.000000000 MHz
0: Wide

IF G, e £

Avg Type: RMS
Trig: Frew Run AvgiHald: 181100

SAnen: 30 08

Ref Offset 142 2B
Ref 24.20 dBm

Center 609,0000 MHz

#Res BW 100 kHz #VBW 300 kHz*

|1 RB

(I et St Lashyze - Twept S8

‘Span 1.00000000 MHz - Avg Type: AMS
Wede e Trig: Fres Run Avgold: 21100
BATen:

PHO:
(FGain:Low

o142 0B M
.20 dBm

Trace Average
e——
Max Hold

Center 716.0000 MHz &
#Res BW 100 kHz

#VBW 300 kHz*

CHANNEL [23060

CHANNEL  [23130

(M Kirighn Tovept 54

iz Avg Type: RMS
Span 10.0000000 MHz 1 e h“:m‘:"mm
#Amen: 2048

Rl Offset 14.2 dB
Ref 24.20 dBm

Center 699, Hz
#Res BW 100 kHz

#VBW 300 kHz*

B iyt Spoitri Anstyoes - oept 34

v Type: RMS.
AvgHold: 10100

_ Trace/Detector Center Freq 716.000000 MHz "
EN0: Wese py Trig: Frew Run

1F Gain:L o SArter: 20 48

| sﬂ!lle‘
£ 2
24.20 dBm

Center Freq
T16.000000 MHz|

Span 10.00 MHz
#Sweep 1.000 s (1001 pts)

p
#VBW 300 kHz" #Sweep 1.000s (1
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log10(P) dB. The limit of emission is equal to -13dBm.

4.6.2 Test Procedure

a. The EUT makes a phone call to the communication simulator. All measurements were done at low,
middle and high operational frequency range.

b. Measuring frequency range is from 30MHz to 19.1GHz for LTE Band 4, 30 MHz to 9GHz for LTE Band

12. 10dB attenuation pad is connected with spectrum. RBW=1MHz and VBW=3MHz are used for
conducted emission measurement.

4.6.3 Test Setup

COMMUNICATION
SIMULATOR POWER SPLITTER _I: SPECTRUM
ANALYZER
10dB ATTENUATION
PAD
EUT
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4.6.4 Test Results

LTE BAND 4

CHANNEL 20175

CHANNEL 20175

1.4MHz / QPSK

3MHz / QPSK

FREQUENCY RANGE :

30MHz~19.1GHz

FREQUENCY RANGE : 30MHz~19.1GHz

T

Marker 1 4.301580579479 G
I

| | T

Avg Typs: Log-Per Pk i Log-Per

Avgiiold: 801100

Marker 1 2.928828941447 GI
¥

Typa:
vmew 421100

TRl NextPeak
Ref Offget 14.2 0B Mkr1

Ref 27.20 dBm

More]

Start 30 MHz Wb

Stop
#Res BW 1.0 MHz #VBW 3.0 MHz

Ref Offet 142 0B N
Ref 2720 dBm

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 44.00 ms (20000 pts)

Stop 17.550 GHz |}

Peak Search |

NextPeak

5MHz / QPSK

10MHz / QPSK

FREQUENCY RANGE :

FREQUENCY RANGE : 30MHz~19.1GHz

[T e e —T

Marker 1 3.464967748387 Gl o
7

g Type: Log-Par
Awgiiold: 371100

Ref Offget 142 0B
Ref 24.20 dBm

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz

g Type: Log-Par
Awgiiold: 311100

‘Marker 1 3.460587529376

Ref Offget 142 0B
Ref 24.20 dBm

Start 30 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz

Stof
Sweep 20.33 ms (20000 pts]

15MHz / QPSK

20MHz / QPSK

FREQUENCY RANGE : 30MHz~19.1GHz

FREQUENCY RANGE : 30MHz~19.1GHz

==
Marker 1 3.456207310366 GHz = A Type: Log-Pr Pk St
P [ ! n Avgiold: 31100
i

TRE NextPeak
Ref Offe#t 142 €8 Mkr1
Ref 24.20 dBm

Start 30 MHz

GHz |
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 29.33 ms (20000 pts)

||| Marker 1 3.452703135157 GHz

| | T

Avg Type: Log-Pwr
VK fast g 1T Free Run Avgitiold: 34100
(Fiosiadow * BAmen: 30 48

Ref Offeet 142 aB W
Ref 24.20 dBm

Hz
#Res BW 1.0 MHz #VBW 3.0 MHz

7.550 GHz i
sweep 29,33 ms (20000 pts)
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LTE BAND 12

CHANNEL 23095 CHANNEL 23095

1.4MHz / QPSK 3MHz / QPSK

FREQUENCY RANGE : 30MHz~9GHZ FREQUENCY RANGE : 30MHz~9GHZ

(B i Specinamm rabyare - gt B | | O
Marker 1 1.983717685884 v Type: Log-Pr VA e i Marker 1 2.183724186209 Gl v Type: Log-Pr
= Trig: Fres Run Avgitboid: 50100 ! o Trig: Fres Run Awgibiold: 88900
SAmen: 30 4B SAmen: 30 48
Mir1 NextPeak

R 4142 dB
R

Start 30 MHz 2
#Res BW 1.0 MHz FVEW 3.0 MHz Sweep 12.00 ms (20000 pis) #Res BW 1.0 MHz FVEW 3.0 MHz Sweep 12.00 ms (20000 pis)

Start 30 MHz Stoy 0 GHz ||

CHANNEL 23095 CHANNEL 23095

5MHz / QPSK 10MHz / QPSK

FREQUENCY RANGE : 30MHz~9GHz FREQUENCY RANGE : 30MHz~9GHz

i e gt 8 | o St

Marker 1 1.415071753588 E g Type: LogPar T X Start Fraq 30.000000 MHz E Ao Typa: Log-Pwr
Trig: Fres Run Avgitold: 55700 et Y Trig: Fres Fun Avgiiod:> 100100

Ref Offgst 14.2 0B Mkr1 ; Ref Offgst 14.2 0B
Ref 24.20 dBm )| Ref 24.20 dBm

Start 30 MHz E | Start 30 MHz

#Res BW 1.0 MHz ) #Res BW 1.0 MHz
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4.7 Radiated Emission Measurement

4.7.1 Limits of Radiated Emission Measurement

In the FCC 27.53(m) (4), On any frequency outside a licensee’s frequency block, The power of any emission
shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB. The emission limit equal to
-13dBm.

4.7.2 Test Procedure

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

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

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

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

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

4.7.3 Deviation from Test Standard
No deviation.
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4.7.4 Test Setup

Radio absorbing material gpielded Case Ground Plane

Spectrum

I
o lo oo o0
O O Q0 C

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

BELOW 1GHz WORST-CASE DATA

LTE Band 4:
MODE TX channel 20175 FREQUENCY RANGE Below 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8vdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freg Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 36.000 -44.68 -64.082 -13.80 -31.68 19.34 Peak Horizontal
2 57.168 -47.95 -43.78 -13.80 -34.95 -4.25 Peak Horizontal
3 PP 97.980 -41.26 -30.55 -13.80 -28.26 -18.71 Peak Horizontal
4 238.798 -51.38 -34.65 -13.80 -38.30 -16.65 Peak Horizontal
5 296.758 -50.63 -36.66 -13.80 -37.63 -13.97 Peak Horizontal
B 362.716 -54.74 -43.63 -13.80 -41.74 -11.71 Peak Horizontal
0 Level (dBm/m})
-10 FECPart 27
-20
-30
40| 4 3
2
50 4 5 5
60
-T0
-80
90
100
30 224, 418. 612. B806. 1000
Frequency (MHz)
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MODE

TX channel 20175

FREQUENCY RANGE |Below 1000MHz

ENVIRONMENTAL

0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Lewvel Level Line Limit Factor Remark Pol/Phase
MHz dBEm/m dBm dBm/m dB dB/m
1 33.880 -52.49 -52.66 -13.00 -39.49 B.17 Peak Vertical
2 PP 58.138 -47.22 -36.28 -13.80 -34.22 -10.94 Peak Vertical
3 96.930 -51.52 -48.89 -13.80 -38.52 -10.63 Peak Vertical
4 164.830 -68.54 -45.78 -13.60 -47.54 -14.76 Peak Vertical
5 296,750 -55.43 -44.12 -13.60 -42.43 -11.31 Peak Vertical
6 362.710 -56.36 -45.29 -13.60 -43.36 -11.87 Peak Vertical
0 Level {dBmim)
10 FECPart 27
-20
230
40
‘ 3
5o @ 5 5
50 4
70
80
-80
-100
30 224, 418, 612. B806. 1000
Frequency (MHz)
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ABOVE 1GHz
LTE BAND 4
CHANNEL BANDWIDTH: 1.4MHz / QPSK

MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8vdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3465.000 -45.84 -47.87 -13.00 -32.84 2.03 Peak Horizontal
2 5197.5@8 -46.31 -54.92 -13.80 -33.31 8.61 Peak Horizontal
3 PP £928.00@ -39.72 -51.27 -13.80 -26.72 11.55 Peak Horizontal
0 Level ({dBm/m}
-10 FEEPart 27
-20
-30
3
-40 1 5
-50
-60
-7
-80
-90
-100
10040 6200. 11400, 16600, 21800, 27000
Frequency (MHz)
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MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8vdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

Read
Freq Level Lewvel

Limit  Over

Line Limit Factor Remark Pol/Phase

MHz dBm/m dBm dBm/m dB dB/m

1 3465.008 -39.84 -41.57 -13.88 -26.84 2.53 Peak Vertical
2 5197.508 -45.36 -53.34 -13.88 -32.36 7.98 Peak Vertical
3 PP £928.008 -31.76 -43.22 -13.88 -18.76 11.46 Peak Vertical
0 Level (dBm/m})
10 FGCPart 27
-20
30 3
1
-40 7
-50
-60
-0
-80
-90
-100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
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CHANNEL BANDWIDTH: 3MHz / QPSK
MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0,
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit  Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3465.000 -51.97 -54.88 -13.88 -38.97 2.03 Peak Horizontal
2 PP 5197.588 -46.31 -54.92 -13.88 -33.31 8.61 Peak Horizontal
0 Level {dBm/m}
10 FEEPart 27
-20
-30
40 >
50 &l
-60
-T0
-80
-90
-100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
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MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8vdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

Read Limit Owver
Freg Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m

1 3465.006 -42.77 -45.30 -13.80 -29.77  2.53 Peak Vertical

2 5197.56@ -46.89 -54.87 -13.80 -33.89 7.98 Peak Vertical

3 PP £928.860 -31.79 -43.25 -13.08 -18.79 11.46 Peak Vertical

0 Level (dBm/m)
10 FEEPart 27
-20
230 3
40 4
-0
60
-70
20
40
-100
1000 6200, 11400, 16600. 21200, 27000
Frequency (MHz)
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CHANNEL BANDWIDTH: 5MHz / QPSK

MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0

CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m

1 3465.000 -50.91 -52.94 -13.80 -37.91 2.03 Peak Horizontal

2 5197.580 -46.11 -54.72 -13.80 -33.11 8&.61 Peak Horizontal

3 PP 6928.000 -38.32 -49.87 -13.00 -25.32 11.55 Peak Horizontal

0 Level {dBm/m})
-10 FGEPart27
-20
-30
3
-40 2
_50 1
-60
-0
-80
-0
-100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
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MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8vdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

Read Limit Over
Line Limit Factor Remark Pol/Phase

Freq Level Level

wopd =

Level (dBmim}

MHz dBm/m dBm dBm/m dB dB/m

3465.800 -40.81 -42.54 -13.80 -27.81 2.53 Peak Vertical
5197.580 -46.69 -54.67 -13.80@ -33.69 7.98 Peak Vertical
PP £928.060 -26.80 -38.26 -13.00 -13.88 11.46 Peak Vertical

-10

FEEPar 27

-20
-30
-40

60
70
80
90

-100
1000

6200. 11400. 16600. 21800.

Frequency (MHz)

27000
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CHANNEL BANDWIDTH: 10MHz / QPSK

MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0

CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3456.908 -51.24 -53.23 -13.00 -38.24 1.99 Peak Horizontal
2 PP 5197.5688 -45.79 -54.48 -13.88 -32.79 8.61 Peak Horizontal
0 Level (dBm/m})
-10 FEEPart 27
-20
-30
-40 5
50 1
-60
-T0
80
-90
-100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
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MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8vdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3456.800 -46.75 -43.26 -13.806 -27.75 2.51 Peak Vertical
2 5197.58@ -46.36 -54.34 -13.80 -33.36 7.98 Peak Vertical
3 PP 6992.000 -29.41 -48.82 -13.00 -16.41 11.41 Peak Vertical
0 Level {dBm/m)
-10 FECPart 27
-20
3
-30
1
-40 >
-50
60
-T0
-80
90
100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
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CHANNEL BANDWIDTH: 15MHz / QPSK

MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Over
Freg Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3456.000 -52.61 -54.60 -13.608 -39.81 1.99 Peak Horizontal
2 PP 5197.508 -46.45 -55.86 -13.08 -33.45 8.61 Peak Horizontal
0 Level {dBm/m}
-10 FEEPart 27
-20
230
40 >
5D =
60
70
80
90
100
1000 6200, 11400. 16600, 21800, 27000
Frequency (MHz)
Report No.: RF160724W003-3 70/83 Report Format Version: 6.1.1
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MODE TX channel 20175 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit  Owver
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 3456.000 -45.31 -47.82 -13.80 -32.31 2.51 Peak Vertical
2 5197.508 -46.58 -54.56 -13.00 -33.58 7.98 Peak Vertical
3 PP £902.000 -38.27 -41.68 -13.00 -17.27 11.41 Peak Vertical
0 Level (dBmim)
10 FEEPart27
20
30 3
40 1
50
60
-0
80
90
100
1000 6200, 11400. 16600. 21800, 27000
Frequency (MHz)
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CHANNEL BANDWIDTH: 20MHz / QPSK

MODE TX channel 20175 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0

CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Over

Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m

1 3456.000 -51.67 -53.66 -13.06 -38.67 1.99 Peak Horizontal

2 5197.5%08 -46.85 -55.46 -13.86 -33.85 8.61 Peak Horizontal

3 PP 6902.6800 -39.66 -51.15 -13.08 -26.66 11.49 Peak Horizontal

0 Level (dBmi/m}
-10 FECPart 27
-20
-30
-40 2
2
50 1
-60
-T0
-80
-80
-100
1000 6200. 11400. 16600. 21800. 27000
Frequency {(MHz)
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MODE

TX channel 20175

FREQUENCY RANGE

Above 1000MHz

ENVIRONMENTAL

0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m

1 3456.080 -44.21 -46.72 -13.88 -31.21 2.51 Peak Vertical

2 5197.588 -47.15 -55.13 -13.68 -34.15 7.98 Peak Vertical

3 PP 6902.0800 -35.99 -47.48 -13.00 -22.99 11.41 Peak Vertical

oLevel (dBm/m)
10 FEEPart 27
=20
=30 3
-40
1 2
-50
60
-f
-80
-80
100
1000 6200. 114040. 16600. 21800. 27000
Frequency (MHz)
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LTE BAND 12
CHANNEL BANDWIDTH: 1.4MHz / QPSK
MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8vdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Owver
Freg Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 1416.08@0 -52.71 -45.99 -13.88 -39.71 -6.72 Peak Horizontal
2 2122 588 -56.95 -55.82 -13.88 -43.95 -1.93 Peak Horizontal
0 Level ({dBm/m)
-10 FEEPart 27
-20
-30
40
500
2
60
T
-80
90
-100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
Report No.: RF160724W003-3 74183 Report Format Version: 6.1.1




MODE TX channel 23095 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 1416.@80 -57.31 -51.87 -13.80 -44.31 -5.44 Peak Vertical
2 PP 2122.508 -55.90 -55.66 -13.80 -42.98 -0.24 Peak Vertical
0 Level (dBmim}
-10 FoCPar 27
-20
-30
-40
50 12
-60
-70
-80
80
-100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
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CHANNEL BANDWIDTH: 3MHz / QPSK

MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Over

Freq Lewvel Level Line Limit Factor Remark Pol/Phase
MHz dEBm/m dBm dBm/m dB dB/m
1 PP 1416.868 -54.12 -47.46 -13.606 -41.12 -6.72 Peak Horizontal
2 2122.5808 -57.56 -55.63 -13.00 -44.56 -1.93 Peak Horizontal
0 Level ({dBmim)
-10 FCCPart 27
-20
-30
-40
-50
1 2
-60
-T0
-80
-90
100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
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MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8vdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 1416.000 -53.20 -47.76 -13.80 -408.20 -5.44 Peak Vertical
2 2122.588 -55.79 -55.55 -13.80 -42.79 -0.24 Peak Vertical
0 Level (dBm/m)
-10 FECPart 27
-20
-30
-40
50| 2
-60
-70
-80
40
100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
Report No.: RF160724W003-3 77183 Report Format Version: 6.1.1
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CHANNEL BANDWIDTH: 5MHz / QPSK
MODE TX channel 23095 FREQUENCY RANGE Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 1416.0888 -57.44 -58.72 -13.868 -44.44 -6.72 Peak Horizontal
2 PP 2122.568 -57.88 -55.15 -13.60 -44.688 -1.93 Peak Horizontal
0 Level ({dBmim)
-10 FGEPart27
-20
-30
40
50
12
60
-70
80
90
100
1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
Report No.: RF160724W003-3 78183 Report Format Version: 6.1.1
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MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8vdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M

Read Limit Over
Freg Lewvel Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 1416.009 -57.57 -52.13 -13.08 -44.57 -5.44 Peak Vertical
2 PP 2122.509 -54.95 -54.71 -13.08 -41.95 -8.24 Peak Vertical
0 Level ({dBmim)

-10 FGEPar 27
-20
-30
40
-50

1 2
-60
-70
B0
-a0
-100

1000 6200. 11400. 16600. 21800. 27000
Freguency (MHz)
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CHANNEL BANDWIDTH: 10MHz / QPSK

MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL 0
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 1416.008 -54.16 -47.44 -13.80 -41.16 -6.72 Peak Horizontal
2 2122.588 -57.35 -55.42 -13.608 -44.35 -1.93 Peak Horizontal
0 Level (dBmim)

-10 FGCPart 27
-20
-30
-40
L] 1

2
-60
-T0
-80
-80
100

1000 6200. 11400. 16600. 21800. 27000
Frequency (MHz)
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MODE TX channel 23095 FREQUENCY RANGE |Above 1000MHz
ENVIRONMENTAL
0,
CONDITIONS 26deg. C, 56%RH INPUT POWER 3.8Vvdc
TESTED BY Alex Chen
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
Read Limit Over
Freq Level Level Line Limit Factor Remark Pol/Phase
MHz dBm/m dBm dBm/m dB dB/m
1 PP 1416.086 -51.48 -46.04 -13.86 -38.48 -5.44 Peak Vertical
2 2122.508 -54.92 -54.68 -13.88 -41.92 -8.24 Peak Vertical
0 Level (dBmim)
10 FGEPart 27
-20
-30
-40
S0l H 5
-60
-0
-80
-90
-100
1000 6200. 11400. 16600. 21800. 27000

Frequency (MHz)
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5  Pictures of Test Arrangements

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

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

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

Linko EMC/RF Lab Hsin Chu EMC/RF Lab/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-5935343
Fax: 886-2-26051924 Fax: 886-3-5935342

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

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

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

--- END ---
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