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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: GSM/WCDMA/LTE Phone + Bluetooth/BLE, DTS b/g/n and ANT+
MODEL NUMBER: SM-G1600
SERIAL NUMBER: R38H50RX02E (RADIATED);
R38H50RX0EN (CONDUCTED)
DATE TESTED: JUN 10, 2016 - JUN 22, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E, 27 Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
CY Choi Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with TIA-603-D, FCC CFR
47 Part 22, FCC CFR Part 24 and FCC CFR Part 27.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do,16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the
test results sections.

218 Maeyeong-ro
| | Chamber 1
<] Chamber 2

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
EIRP = PSA reading with EUT worst orientation (dBm) + Path loss (dB) — cable
loss( between the SG and substitution antenna) + Substitution Antenna Factor
(dBi)
ERP = PSA reading with EUT worst orientation (dBm) + Path loss (dB) — cable
loss( between the SG and substitution antenna)
(Path loss = Signal generator output — PSA reading with substitution antenna)

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, Below 1GHz 4.14 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + Bluetooth/BLE, DTS b/g/n and ANT+.

5.2. MAXIMUM OUTPUT POWER (GSM)

The transmitter has a maximum peak conducted and radiated ERP / EIRP output powers as
follows:

FCC Part 22/24
FUCEIEIE) Modulation Conducted Radiated
Band Range
[MHZz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]

GSM850 824~849 GPRS 32.63 1832.31 30.36 1086.43
EGPRS 26.33 429.54 24.52 283.14
GMSK 29.80 954.99

GSM1900 1850~1910 GPRS 29.78 950.60 31.81 1517.05
EGPRS 24.88 307.61 27.17 521.19

5.3. MAXIMUM OUTPUT POWER (WCDMA)

The transmitter has a maximum peak conducted and radiated ERP / EIRP output powers as
follows:

FCC Part 22/24
Frequency Modulation Conducted Radiated
Band Range
[MHZ] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
REL99 23.16 207.01 20.78 119.67
HSDPA 22.13 163.31 19.92 98.17
Band 5 824~849
HSUPA 22.22 166.72
DC-HSDPA 22.09 161.81
REL99 21.32 135.52 25.06 320.63
HSDPA 20.37 108.89 2414 259.42
Band 2 1850~1910
HSUPA 20.32 107.65
DC-HSDPA 20.35 108.39
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5.4. MAXIMUM OUTPUT POWER (LTE)

The transmitter has a maximum peak conducted and radiated ERP / EIRP output powers as
follows:

LTE Band 41
FCC Part 27
Frequency | pongwidth | Modulation Conducted Radiated
Band Range [MHzZ] Peak
[MHZz] Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
20 QPSK 23.38 217.77 22.04 159.96
16QAM 22.2 165.96 20.73 118.30
5 QPSK 23.33 215.28 20.99 125.60
16QAM 21.72 148.59 19.99 99.77
Band 41 2555~2655
0 QPSK 23.25 211.35 21.14 130.02
16QAM 21.70 147.91 20.23 105.44
5 QPSK 23.37 217.27 23.02 200.45
16QAM 22.18 165.20 21.58 143.88
LTE Band 5
FCC Part 22
Frequency | g dwidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZ] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
10 QPSK 23.36 216.77 18.18 65.77
16QAM 22.39 173.38 17.82 60.53
5 QPSK 23.68 233.35 16.61 45.81
16QAM 22.29 169.43 15.56 35.97
Band 5 824 ~ 849
3 QPSK 23.44 220.80 18.84 76.56
16QAM 22.46 176.20 17.77 59.84
14 QPSK 23.43 220.29 15.65 36.73
' 16QAM 22.50 177.83 14.44 27.80
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5.5. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a FPCB antenna for the [List the bands supported] with a maximum peak gain
as follow:

Frequency (MHz) Peak Gain (dBi)
GSM850 / WCDMA Band 5/ LTE Band 5 6.79
824 ~ 849 MHz '
GSM1900 / WCDMA Band 2 358
1850 ~ 1910 MHz '
LTE Band 41
2555 ~ 2655 MHz -4.00
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DATE: JUN 28, 2016

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG ETAOU83CBC DK2H506HS/A N/A
Data Cable SAMSUNG ECB-DUG6S8WE N/A N/A
Earphone SAMSUNG EHS64UCFBE N/A N/A
/0 CABLES
1/0 Cable List
Cable (Port # of identical |Connector [Cable Type |Cable Remarks
No ports Type Length (m)
1 [DC Power Mini-USB Shielded 0.8m N/A
Audio Mini-Jack | Unshielded 1.0m N/A
TEST SETUP

The EUT is continuously communicated to the call box during the tests.

Worst-case confiquration

Test results of flip cover open configuration were more worst cases in comparison with
test results of flip cover closed configuration. Therefore, all radiated and power line conducted
tests were conducted in the condition of flip cover open configuration.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Communication
Test Set

Combiner

Spectrum
Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Earphone

Communication
TestSet

AC Adapter

AC MAIN
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Tuned Dipole

400~1000 MHzp ETS 3121D DB4 00164753 07-28-16
Antenna, Horn, 40 GHz ETS 3116C 00166155 09-23-16
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-24-17
Antenna, Bilog, 30MHz1GHz SCHWARZBECK VULB9163 750 11-17-16
Antenna, Bilog, 30MHz1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Combiner WEINSCHEL 1575 2154 08-20-16
Communications Test Set R&S CMW500 150312 08-18-16
Communications Test Set R&S CMW500 115331 08-18-16
Communications Test Set R&S CMW500 102271 08-18-16
DC Power Supply Agilent/HP E3640A MY54226395 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 341282 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-Z291 102681 08-18-16
Average Power Sensor Agilent/HP U2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16

Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 3GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 016 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 015 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
Attenuator PASTERNACK PE7087-10 A009 08-19-16
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7. Summary Table

Fec I_’art Test Description Test Limit  (Test Condition| Test Result Note
Section
2.1049 Occupied Band width (99%) N/A Pass 17.875 MHz
22.917(a) Band Edge / Conducted Spurious _ _
24.238(a) Emission 13dBm Pass 15.768 dBm
27.53(m) Conducted Spurious Emission -25dBm Pass -32.36 dBm
27.53(m) Emission Mask -10dBm Conducted Pass -17.26 dBm
2.1046 Conducted output power N/A Pass 32.63 dBm
22.355
24.235 Frequency Stability 2.5PPM Pass 0.006PPM
27.54
22.913(a)(2) Effective Radiated Power 38.5dBm Pass 30.36 dBm
24.232(c) Equivalent Isotropic Radiated
33dBm Pass 31.81 dBm
2272-5;’1<§2(2)) Power Radiated
. a . . o
24.238(a) Radiated Spurious Emission -13dBm Pass -25.8 dBm
27.53(m) Radiated Spurious Emission -25dBm Pass -34.2 dBm
Output Emission L
ch::_:“e Frequt;nl;ﬁ;]R ange Power '_:I_':I:l::::;’ Emission Designator Bandwidth Comn-:_un:;atlon
W] [MHz] P
GSM
22H 824.2 - 848.8 1.086 2.5 ppm 245KGXW GSM850
22H 824.2 - 848.8 0.283 2.5 ppm 248KG7TW EDGE850
24E 1850.2 - 1909.8 1.517 2.5 ppm 245KGXW GSM1900
24E 1850.2 - 1909.8 0.521 2.5 ppm 245KG7TW EDGE1900
WCDMA
22H 826.4 - 846.6 0.120 2.5 ppm 4M13FOW WCDMA
24E 1852.4 - 1907.6 0.321 2.5 ppm 4AM13FOW WCDMA
LTE Band 5
22H 829.0 - 844.0 0.066 2.5 ppm 8MI5G7TW 10 QPSK
22H 829.0 - 844.0 0.061 2.5 ppm 8MI6D7W 10 16QAM
22H 825.5-847.5 0.077 2.5 ppm 2M70G7W 3 QPSK
LTE Band 41
27TM 2565.0 - 2645.0 0.160 2.5 ppm 17MIGTW 20 QPSK
27TM 2565.0 - 2645.0 0.118 2.5 ppm 17MID7W 20 16QAM
27TM 2557.5 - 2652.5 0.200 2.5 ppm 4M49GTW 5 QPSK
27TM 2557.5 - 2652.5 0.144 2.5 ppm 4M4A9DTW 16QAM
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8. RF POWER OUTPUT VERIFICATION

8.1. GSM/GPRS/EDGE
Function: Menu select > GSM Mobile Station > GSM 850/900/1800/1900
Press Connection control to choose the different menus
Press RESET > choose all to reset all settings
Connection Press Signal Off to turn off the signal and change settings
Network Support > GSM+GPRS or GSM+EGPRS
Main Service > Packet Data
Service selection > Test Mode A — Auto Slot Config. off
MS Signal Press Slot Config bottom on the right twice to select and change the number of time slots
and power setting
> Slot configuration > Uplink/Gamma
> 33 dBm for GPRS 850/900
> 30 dBm for GPRS1800/1900

BS Signal Enter the same channel number for TCH channel (test channel) and BCCH channel
Frequency Offset > +0Hz

Mode > BCCH and TCH

BCCH Level > -85 dBm (May need to adjust if link is not stable)

BCCH Channel > choose desire test channel [Enter the same channel number for TCH channel

(test channel) and BCCH channel]
Channel Type > Off

PO> 4 dB

Slot Config > Unchanged (if already set under MS Signal)

TCH > choose desired test channel

Hopping > Off

Main Timeslot >3 (Default)

Network Coding Scheme > CS4 (GPRS) and MCS5 ~ MCS9 (EGPRS)
Bit Stream > 2E9-1PSR Bit Pattern

AF/RF Enter appropriate offsets for Ext. Att. Output and Ext. Att. Input

Connection Press Signal On to turn on the signal and change settings
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8.1.1. GSM OUTPUT POWER RESULT

GSM850 Measured Results

. Max. Pow er
Band Mode &de"r‘r?e ;_::: Ch No. [i;i;] BurstPwr | Frame Pwr
[dBm] [dBm]
128 824.2 32.43 23.40
GSM
(Voice) cs1 1 190 836.6 32.63 23.60
251 848.8 32.44 23.41
128 824.2 32.45 23.42
1 190 836.6 32.63 23.60
251 848.8 32.46 23.43
128 824.2 31.15 25.13
2 190 836.6 31.32 25.29
GPRS cs 251 848.8 31.08 25.06
(GMSK) 128 824.2 29.53 25.27
3 190 836.6 29.59 25.33
251 848.8 29.33 25.07
128 824.2 27.44 24.43
850 4 190 836.6 27.35 24.34
251 848.8 27.30 24.29
128 824.2 26.33 17.30
1 190 836.6 26.32 17.29
251 848.8 26.22 17.18
128 824.2 24.65 18.63
2 190 836.6 24.63 18.61
EGPRS 251 848.8 24.52 18.50
(8PSK) Mcss 128 824.2 22.74 18.48
3 190 836.6 22.70 18.44
251 848.8 22.59 18.33
128 824.2 21.95 18.94
4 190 836.6 22.06 19.05
251 848.8 21.90 18.89
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GSM1900 Measured Results

. Max. Pow er
Band Mode &de"r‘r?e ;_::: Ch No. ;;ﬁ;] BurstPwr | Frame Pwr
[dBm] [dBm]
512 1850.2 29.36 20.33
GSM
(Voice) cs1 1 661 1880.0 29.37 20.34
810 1909.8 29.80 20.77
512 1850.2 29.35 20.32
1 661 1880.0 29.35 20.32
810 1909.8 29.78 20.75
512 1850.2 29.00 22.98
2 661 1880.0 28.98 22.96
GPRS s 810 1909.8 29.00 22.98
(GMSK) 512 1850.2 25.66 21.40
3 661 1880.0 25.71 21.45
810 1909.8 25.78 21.52
512 1850.2 24.32 21.31
1900 4 661 1880.0 24.27 21.26
810 1909.8 24.33 21.32
512 1850.2 24.81 15.78
1 661 1880.0 24.72 15.69
810 1909.8 24.88 15.85
512 1850.2 23.79 17.77
2 661 1880.0 23.68 17.66
EGPRS 810 1909.8 23.81 17.79
(8PSK) Mcss 512 1850.2 21.85 17.59
3 661 1880.0 21.73 17.47
810 1909.8 21.86 17.60
512 1850.2 20.48 17.47
4 661 1880.0 20.35 17.34
810 1909.8 20.47 17.46
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8.2.

UMTS REL 99

Release 99 Setup Procedures used to establish the test signals

The following tests were completed according to the test requirements outlined in section 5.2 of the 3GPP
TS34.121-1 specification. The DUT supports power Class 3, which has a nominal maximum output power
of 24 dBm (+1.7/-3.7).

Mode Subtest Rel99
Loopback Mode Test Mode 2
. Rel99 RMC 12.2kbps RMC
WCDMA General Settings Power Control Algorithm Algorithm2
Bc/Bd 8/15

HSDPA Setup Procedures used to establish the test signals

The following 4 Sub-tests were completed according to Release 7 procedures in section 5.2 of 3GPP

TS34.121. A summary of these settings are illustrated below:

Mode HSDPA HSDPA HSDPA HSDPA
Subtest 1 2 3 4
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC H-Set 1
Power Control Algorithm Algorithm 2
\évéSErZA Bc 2/15 1115 15/15 15/15
Settings Bd 15/15 15/15 8/15 4/15
Bd (SF) 64
Bc/Bd 2/15 12/15 15/8 15/4
Bhs 4/15 24/15 30/15 30/15
MPR (dB) 0 0 0.5 0.5
Dack 8
Dnak 8
HSDPA DCQI 8
Specific Ack-Nack repetition factor 3
Settings CQl Feedback (Table 5.2B.4) 4ms
CQlI Repetition Factor (Table 5.2B.4) 2
Ahs=Bhs/Bc 30/15
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HSPA (HSDPA & HSUPA) Setup Procedures used to establish the test signals

The following 5 Sub-tests were completed according to Release 6 procedures in section 5.2 of 3GPP
TS34.121. A summary of these settings are illustrated below:

Mode HSPA

Subtest 1 | 2 | 3 | 4 | 5

Loopback Mode Test Mode 1

Rel99 RMC 12.2 kbps RMC

HSDPA FRC H-Set 1

HSUPA Test HSPA

Power Control Algorithm Algorithm 2 Algorithm 1
WCDMA Bc 11/15 6/15 15/15 2/15 15/15
General Bd 15/15 15/15 9/15 15/15 0
Settings Bec 209/225 12/15 30/15 2/15 5/15

Bc/Bd 11/15 6/15 15/9 2/15 15/1

Bhs 22/15 12/15 30/15 4/15 5/15

Bed 1309/225 94/75 47/15 56/75 4715

CM (dB) 1 3 2 3 1

MPR (dB) 0 2 1 2 0

DACK 8 0

DNAK 8 0
HSDPA DCQl 8 0
Specific Ack-Nack repetition factor 3
Settings CQI Feedback (Table 5.2B.4) 4ms

CQI Repetition Factor (Table 5.2B.4) 2

Ahs = Bhs/Bc 30/15

E-DPDCCH 6 8 8 5 7

DHARQ 0 0 0 0 0

AG Index 20 12 15 17 21

ETFCI (from 34.121 Table C.11.1.3) 75 67 92 71 81

Associated Max UL Data Rate kbps 2421 174.9 482.8 205.8 308.9

Reference E-TFCls 5 5 2 5 1

Reference E-TFCI 11 11 11 11 67
HSUPA Reference E-TFCI PO 4 4 4 4 18
Specific Reference E-TFCI 67 67 92 67 67
Settings Reference E-TFCI PO 18 18 18 18 18

Reference E-TFCI 71 71 71 71 71

Reference E-TFCI PO 23 23 23 23 23

Reference E-TFCI 75 75 75 75 75

Reference E-TFCI PO 26 26 26 26 26

Reference E-TFCI 81 81 81 81 81

Reference E-TFCI PO 27 27 27 27 27

Maximum Channelisation Codes 2xSF2 SF4
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DC-HSDPA Setup Procedures used to establish the test signals

The following tests were completed according to procedures in section 7.3.13 of 3GPP TS34.108 v9.5.0.
A summary of these settings are illustrated below:

Downlink Physical Channels are set as per 3GPP TS34.121-1 v9.0.0 E.5.0

Table E.5.0: Levels for HSDPA connection setup

Parameter Unit Value
During Connection setup

P-CPICH_Ec/lor dB -10
P-CCPCH and SCH_Ec/lor dB -12
PICH _Ec/lor dB -15
HS-PDSCH dB off
HS-SCCH_1 dB off
DPCH_Ecflor dB -5
OCNS_Ecflor dB -3.1

Call is set up as per 3GPP TS34.108 v9.5.0 sub clause 7.3.13
The configurations of the fixed reference channels for HSDPA RF tests are described in 3GPP TS
34.121, annex C for FDD and 3GPP TS 34.122.

Table C.8.1.12: Fixed Reference Channel H-Set 12

|12| Tail Bits

Parameter Unit Value

Nominal Avg. Inf. Bit Rate kbps 60

Inter-TT1 Distance TTII's 1

Number of HARQ Processes Proces 6

ses

information Bit Payload (N, ) Bits 120

Number Code Blocks Blocks 1

Binary Channel Bits Per TTI Bits 960

Total Available SML's in UE SML's 19200

Number of SML's per HARQ Proc. SML's 3200

Coding Hate 0.15

MNumber of Physical Channel Codes Codes 1

Modulation QPSK

MNote 1: The RMC is intended to be used for DC-HSDPA
mode and both cells shall transmit with identical
parameters as listed in the table.

MNote 2: Maximum number of transmissicn is limited to 1, i.e.,
retransmission is not allowed. The redundancy and
constellation version 0 shall be used.

Inf. Bit Payload | 120 |
CRC Addition | 120 [za] cre
Code Block
Segmentation | 144 |
Turbo-Encoding
(R=1/3) | 432
1st Rate Matching| 432 |
RV Selection | 260
Physical Channel
Segmentation

Figure C.8.19: Coding rate for Fixed reference Channel H-Set 12 (QPSK)
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The following 4 Sub-tests for HSDPA were completed according to Release 8 procedures in section 5.2

of 3GPP TS34.121. A summary of subtest settings are illustrated below:

Mode HSDPA HSDPA HSDPA HSDPA
Subtest 1 2 3 4
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC H-Set 1
Power Control Algorithm Algorithm2

Vé’g'i’:"; Bc 2/15 11/15 15/15 15/15

Settings Bd 15/15 15/15 8/15 4/15
Bd (SF) 64
Bc/Bd 2/15 11/15 15/8 15/4
Bhs 4/15 24/15 30/15 30/15
MPR (dB) 0 0 0.5 0.5
DACK 8
DNAK 8

HSDPA DCQl 8

Specific Ack-Nack Repetition factor 3

Settings | CQIl Feedback 4ms
CQI Repetition Factor 2
Ahs = Bhs/ Bc 30/15

HSPA+

Since 16QAM is not used for uplink, the uplink Category and release is same as HSUPA, i.e., CAT 6 Rel
6. Therefore, the RF conducted power is not measured.
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8.2.1. WCDMA OUTPUT POWER RESULT

WCDMA Band 5 Measured Results

Freq. MPR Avg Pwr
Band Mode UL Ch No. [MH‘i] B , d%m]
4132 826.4 0 23.09
Rel99 | RMC, 12.2 kbps 4183 836.6 0 23.08
4233 846.6 0 2316
4132 826.4 0 21.97
Subtest 1 4183 836.6 0 21.95
4233 846.6 0 2213
4132 826.4 0 2164
Subtest 2 4183 836.6 0 2157
HSDPA 4233 846.6 0 2179
4132 826.4 05 2139
Subtest 3 4183 836.6 05 2132
4233 846.6 05 2163
4132 826.4 05 2150
Subtest 4 4183 836.6 05 2140
4233 846.6 05 21.69
4132 826.4 0 21.60
Subtest 1 4183 836.6 0 2173
4233 846.6 0 22.06
4132 826.4 2 2040
Subtest 2 4183 836.6 2 2049
W-CDMA 4233 846.6 2 2067
Band V 4132 826.4 1 20.80
HSUPA Subtest 3 4183 836.6 1 20.30
4233 846.6 1 2039
4132 826.4 2 2130
Subtest 4 4183 836.6 2 2130
4233 846.6 2 21.06
4132 826.4 0 2198
Subtest 5 4183 836.6 0 22.03
4233 846.6 0 22.22
4132 826.4 0 22.00
Subtest 1 4183 836.6 0 21.92
4233 846.6 0 22.09
4132 826.4 0 2167
Subtest 2 4183 836.6 0 2165
DC.HSDPA 4233 846.6 0 2187
4132 826.4 05 2149
Subtest 3 4183 836.6 05 2144
4233 846.6 05 21.66
4132 826.4 05 2151
Subtest 4 4183 836.6 05 2143
4233 846.6 05 2166
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WCDMA Band 2 Measured Results

Freq. MPR Avg Pwr
Band Mode UL Ch No. [MH‘;] i : ngm]
9262 1852.4 0 2132
Rel99 | RMC, 12.2 kbps 9400 1880.0 0 2113
9538 1907.6 0 2119
9262 1852.4 0 2037
Subtest 1 9400 1880.0 0 20.20
9538 1907.6 0 2013
9262 1852.4 0 19.95
Subtest 2 9400 1880.0 0 19.83
HSDPA 9538 1907.6 0 19.80
9262 1852.4 05 19.90
Subtest 3 9400 1880.0 05 19.63
9538 1907.6 05 19.70
9262 1852.4 05 19.85
Subtest 4 9400 1880.0 05 19.70
9538 1907.6 05 19.71
9262 1852.4 0 2024
Subtest 1 9400 1880.0 0 19.70
9538 1907.6 0 19.84
9262 1852.4 2 18.94
Subtest 2 9400 1880.0 2 19.15
W-CDMA 9538 1907.6 2 18.58
Band Il 0262 1852.4 1 19.11
HSUPA Subtest 3 9400 1880.0 1 19.16
9538 1907.6 1 18.94
9262 1852.4 2 19.34
Subtest 4 9400 1880.0 2 19.42
9538 1907.6 2 18.92
9262 1852.4 0 2032
Subtest 5 9400 1880.0 0 20.21
9538 1907.6 0 2013
9262 1852.4 0 2035
Subtest 1 9400 1880.0 0 20.21
9538 1907.6 0 2010
9262 1852.4 0 19.99
Subtest 2 9400 1880.0 0 19.87
C.HSDPA 9538 1907.6 0 19.81
9262 1852.4 05 19.99
Subtest 3 9400 1880.0 05 19.78
9538 1907.6 05 19.81
9262 1852.4 05 20.01
Subtest 4 9400 1880.0 05 19.79
9538 1907.6 05 19.81
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8.3. LTE OUTPUT VERIFICATION

The following tests were conducted according to the test requirements outlined in section 6.2 of the 3GPP
TS36.101 specification.

UE Power Class: 3 (23 +/- 2dBm). The allowed Maximum Power Reduction (MPR) for the maximum
output power due to higher order modulation and transmit bandwidth configuration (resource blocks) is
specified in Table 6.2.3-1 of the 3GPP TS36.101.

Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 3

Modulation Channel bandwidth / Transmission bandwidth (RB) MPR (dB)
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK =5 =4 =8 =12 =16 >18 =1
16 QAM =5 =4 =8 =12 =16 =18 =1
16 QAM =5 =4 =8 =12 >16 =18 =2

The allowed A-MPR values specified below in Table 6.2.4.-1 of 3GPP TS36.101 are in addition to the
allowed MPR requirements. All the measurements below were performed with A-MPR disabled, by using

Network Signalling Value of “NS_01".
Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

Network Requirements E-UTRA Band Channel Resources A-MPR (dB)
Signalling (sub-clause) bandwidth | Blocks (Ngs)
value (MHz)
NS_01 662.1.1 Table 55-1 14.8.5.10. | Table 56-1 NA
3 =5 =1
=6 =1
2,410, 23, 25,
NS_03 66221 35 36 10 =6 =1
15 =8 =1
20 =10 =1
5 =6 =1
NS_04 66222 M
10, 15, 20 See Table 6.2.4-4
NS_05 6.6.3.3.1 1 10,15,20 =50 =1
NS_06 66223 12,13,14, 17 14,3,5,10 Table 5.6-1 n/a
66223
NS_07 13 10 Table 6.2.4-2 | Table 6.2.4-2
66332
NS_08 66333 19 10, 15 > 44 =3
=40 =1
NS_09 66334 21 10, 15 ~55 <2
NS_10 20 15, 20 Table 6.2.4-3 | Table 6.2.4-3
NS_11 66221 23" 14,3,5,10 | Table 6.24-5 | Table 6.2.4-5
NS_32 -
Note 1:  Applies to the lower block of Band 23, i.e. a carnier placed in the 2000-2010 MHz region.
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8.3.1. LTE OUTPUT POWER RESULT

LTE Band 41 Measured Results
Avg Pwr [dBm
Band (,\%VZ) Mode |RB Allocation Of'?fet T,arpgst S e
2565 MHz 2605 MHz 2645 MHz
1 0 0 22.76 22.65 23.38
1 49 0 22.67 23.23 23.32
1 99 0 22.49 23.21 22.09
QPSK 50 0 1 21.58 22.11 22.19
50 24 1 21.47 22.20 22.03
50 50 1 21.42 22.26 21.53
LTE 20 100 0 1 21.61 22.14 21.88
Band 41 1 0 1 21.10 21.25 22.20
1 49 1 21.02 21.61 22.16
1 99 1 20.76 21.45 20.97
16QAM 50 0 2 20.50 20.94 21.32
50 24 2 20.54 21.16 21.10
50 50 2 20.41 21.23 20.56
100 0 2 20.40 21.07 20.76
Avg Pwr [dBm]
Band (,\%VZ) Mode |RB Allocation OfF:fet T,ag’st Max. Power
2562.5 MHz 2605 MHz 2647.5 MHz
1 0 0 22.69 22.89 23.02
1 37 0 22.62 23.33 22.89
1 74 0 22.31 23.32 21.72
QPSK 36 0 1 21.64 22.01 21.96
36 20 1 21.60 22.12 21.69
36 39 1 21.40 22.22 21.47
LTE 15 75 0 1 21.48 22.13 21.56
Band 41 1 0 1 21.24 21.48 21.72
1 37 1 21.15 21.42 21.30
1 74 1 20.83 21.34 21.29
16QAM 36 0 2 20.63 21.03 20.88
36 20 2 20.71 21.09 20.64
36 39 2 20.53 21.19 20.28
75 0 2 20.49 21.10 20.65
Avg Pwr [dBm]
Band (lamlz) Mode RB Allocation of'?sBet Tﬁl;}st Max. Power
2560 MHz 2605 MHz 2650 MHz
1 0 0 22.78 22.90 22.89
1 25 0 22.57 23.25 22.40
1 49 0 22.49 23.20 21.85
QPSK 25 0 1 20.74 21.06 20.74
25 12 1 20.71 21.14 20.50
25 25 1 20.71 21.20 20.40
LTE 10 50 0 1 20.54 20.99 20.51
Band 41 1 0 1 21.18 20.94 21.24
1 25 1 21.22 21.38 20.98
1 49 1 20.98 21.17 21.70
16QAM 25 0 2 19.76 19.92 19.80
25 12 2 19.79 20.10 19.54
25 25 2 19.73 19.96 19.40
50 0 2 19.72 20.09 19.51
Avg Pwr [dBm]
Band 259 Mode RB Allocation R Tl Max. Power
(MHz) offset MPR
2557.5 MHz 2605 MHz 2652.5 MHz
1 0 0 22.80 22.94 22.13
1 12 0 23.03 23.37 22.31
1 24 0 22.59 23.15 21.70
QPSK 12 0 1 21.76 22.01 21.21
12 7 1 21.79 22.12 21.17
12 13 1 21.70 22.07 21.05
LTE 5 25 0 1 21.75 22.06 21.16
Band 41 1 0 1 21.65 21.85 20.74
1 12 1 21.76 22.18 20.66
1 24 1 21.47 22.07 21.75
16QAM 12 0 2 20.90 21.28 20.31
12 7 2 20.89 21.34 20.23
12 13 2 20.91 21.32 20.11
25 0 2 20.84 21.15 20.14
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LTE Band 5 Measured Results

Avg Pwr [dBm]
Band (Snlz) Mode RB Allocation ofl-\;slacat T'alr:’gl:t Max. Power
829 MHz 836.5 MHz 844 MHz
1 0 0 23.68
1 25 0
1 49 0
QPSK 25 0 1
25 12 1
25 25 1
LTE 10 50 0 1
Band 5 1 0 1
1 25 1
1 49 1
16QAM 25 0 2
25 12 2
25 25 2
50 0 2
Avg Pwr [dBm]
Band (SX:IZ) Mode RB Allocation o;RfsBet T;}r:?;t Max. Power
826.5 MHz 836.5 MHz 846.5 MHz
1 0 0 23.29 23.44 23.40
1 12 0 23.42 23.68 23.49
1 24 0 23.43 23.24 23.36
QPSK 12 0 1 22.36 22.58 22.47
12 7 1 22.50 22.50 22.50
12 13 1 22.57 22.38 22.37
LTE 5 25 0 1 22.47 22.47 22.37
Band 5 1 0 1 21.79 21.76 22.24
1 12 1 22.04 22.19 22.29
1 24 1 21.92 21.92 21.78
16QAM 12 0 2 21.25 21.28 21.28
12 7 2 21.29 21.49 21.35
12 13 2 21.46 21.35 21.27
25 0 2 21.50 21.43 21.19
Avg Pwr [dBm]
Band (levz) Mode RB Allocation of?fet T’arpg;t Max. Power
825.5 MHz 836.5 MHz 847.5 MHz
1 0 0 23.41 23.36 23.30
1 8 0 23.28 23.23 23.33
1 14 0 23.44 23.40 23.14
QPSK 8 0 1 22.34 22.47 22.43
8 4 1 22.37 22.43 22.50
8 7 1 22.32 22.42 22.36
LTE 3 15 0 1 22.37 22.39 22.36
Band 5 1 0 1 22.35 22.40 22.14
1 8 1 22.46 22.30 22.11
1 14 1 22.27 22.24 21.81
16QAM 8 0 2 21.47 21.09 21.48
8 4 2 21.41 21.23 21.45
8 7 2 21.36 21.15 21.40
15 0 2 21.35 21.38 21.09
Avg Pwr [dBm]
Band (Snlz) Mode RB Allocation ofl-\;slacat T,:;?;‘ Max. Power
824.7 MHz 836.5 MHz 848.3 MHz
1 0 0 23.27 23.27 23.21
1 3 0 23.22 23.14 23.16
1 5 0 23.35 23.30 23.36
QPSK 3 0 1 23.23 23.34 23.43
3 1 1 23.28 23.36 23.42
3 3 1 23.29 23.35 23.39
LTE 14 6 0 1 22.29 22.38 22.35
Band 5 ’ 1 0 1 22.11 22.24 22.25
1 3 1 22.28 22.25 22.47
1 5 1 22.14 22.16 22.35
16QAM 3 0 2 21.96 22.21 22.50
3 1 2 22.02 22.10 22.43
3 3 2 22.13 22.38 22.50
6 0 2 21.31 21.09 21.26
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9. PEAK TO AVERAGE RATIO

Test Procedure
Per KDB 971168 D01 Power Meas License Digital Systems v02r02;

The transmitter output was connected to a CMW500 Test Set and configured to operate at maximum
power. The PAR were measured on the Spectrum Analyzer.

Test Spec
In addition, when the transmitter power is measured in terms of average value, the peak-to-average ratio
of the power shall not exceed 13 dB.

9.1. CONDUCTED PEAK TO AVERAGE RESULT
GSM
Band Channel f[MHZz] Mode Ratio [dB] Limit [dB]
GPRS 2.76
GSM850 190 836.6
EGPRS 5.66
13.00
GPRS 2.70
GSM1900 661 1880.0
EGPRS 5.69
WCDMA
Band Channel f [MHZz] Mode Ratio [dB] Limit [dB]
REL99 2.74
Band 5 4183 836.6
HSDPA 3.01
13.00
REL99 2.94
Band 2 9400 1880.0
HSDPA 3.13
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LTE
Band BW [MHz] | Channel f [MHz] Mode Ratio [dB] Limit [dB]
QPSK 4.64
20
16QAM 5.82
QPSK 4.90
15
16QAM 5.81
Band 41 40740 2605.0 13.00
QPSK 4.67
10
16QAM 5.65
QPSK 4.66
5
16QAM 5.95
QPSK 3.57
10
16QAM 4.37
QPSK 3.60
5
16QAM 4.41
Band 5 20525 836.5 13.00
QPSK 3.73
3
16QAM 4.37
QPSK 3.56
1.4
16QAM 442
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9.2.

GSM

CONDUCTED PEAK TO AVERAGE PLOTS

e — e —
T e T —on T R B R e VR TV TY — o
M\ Comeor Fre: £38.600000 Mz Racio s one M\ Comeor Fre: £38.600000 Mz R b3 Home
cee TrigRF Buarst o200 W00 Mot cee Trig AP Buarst ounts:1.00 1.0 Mt
AfGanion | ARen: HcB AfGanion | ARen: HcB
Average Power Average Power
29.89 dBm 23.63 dBm
55.00 % at 0dB 40.85 % at 0dB
GSM 10.0% 262dB 10.0% 4.39dB
850 10% 26748 10% 55608
01% 2.76dB 01% 5.66 dB
0.01% 278d8 0.01% 571d8
0.001% 279dB 0.001% 5.75dB
0.0001% 2.79dB 0.0001% 5.75dB
Peak 2.80d8B Peak 5.77 dB
32.69 dBm 29.40 dBm
0d8 Wae 0d8 Wae
t Info BW 10,000 MHz t Info BW 10,000 MHz
GSM850 GPRS Mid channel GSM850 EGPRS Mid channel
oo o Ao . RS Rt WENEA CTT TH e D e Toa |
- Gonter Freq: 1880000000 G Radie 1 tora - Gonter Freq: 1880000000 G Radie 1 tora
e TrgRFBurst Counts 200 W20 Mgt e Trig RF Burst Counts-1.00 M1 00 Mgt
afGanion | SAfen HeB afcamion | Shnen: 3B
Average Power Average Power
27.12dBm 22.32dBm
54.83 % at 0dB 40.68 % at 0dB
GSM 10.0% 284 dB 10.0% 443d8
1900 10% 268dB 10% 2.60dB
01% 27048 01% 56948
0.01% 272d8 0.01% 5.74dB
0001% 274dB 0001% 576dB
0.0001% 2.74dB 0.0001% 5.76dB
Peak 2.74dB Peak 595d8
29.86 dBm 28.27 dBm
048 T Td8 048 ' Td8
Info BW 10,000 MHz Info BWW 10,000 M-z
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel
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WCDMA

—_—
E-..-.-a—-—a-,—.u—m.n_ o

—_—
E-..-.-a—-—a-,—.u—m.n_ o

Caote Frect 838609800 Mz o 350 Hone Caote Frect 838609800 Mz o 350 Hona
e Trig: Fres Run Counts 200 W2 00 Mgt e Trig: Fres Run Counts 200 W2 00 Mgt
A Caind o SAnen: 30 0B A Caind o SAnen: 30 0B
Average Power Average Power
23.01 dBm 22.00 dBm
54.74 % at 0dB 53.20 % at 0dB
WCDMA 100%  1.59d8 100%  162d8
Band 5 10% 23508 10% 25508
01% 274dB 01% 3.01dB
001% 29248 001% 31548
0.001% 3.03dB 0.001% 322dB
0.0001% 3.07dB 0.0001% 3.27dB
Peak 3.07dB Peak 33148
26.08 dBm 25.31 dBm
T 20 48 ‘08 20 48
Info BW 5 0000 MHz Info BW 5 0000 MHz
WCDMA B5 REL99 Mid channel WCDMA B5 HSDPA Mid channel
| e ¥ == [l e o |
Cavter Frog: 1 G Rada bt Home .—\ Cavter Frog: 1 osia Rada bt Home
e Trig: FreaRun Coumts:2.00 2,00 Mgt e Trig: Fres Run Counts:2.00 M2.00 Mgt
AF Gl L o BAfen 3 0B AF Gl L o BAfen 3 0B
Average Power Gouss o Average Power Gouss o
21.53 dBm 20.59 dBm
53.98 % at 0dB 52.30 % at 0dB
WCDMA 100% 16608 100% 16608
Band 2 10% 25148 10% 26548
01%  294d8 01%  313d8
001% 3.14d8 001% 33248
0.001% 3.22dB 0.001% 3.39dB
0.0001% 3.25d8 0.0001% 3.424d8
Peak 32548 Peak 344d8
24.78 dBm 24.03 dBm
T 2048 T 2048
Info BW 5.0000 MHz Info BYW 5.0000 MHz
WCDMA B2 REL99 Mid channel WCDMA B2 HSDPA Mid channel
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LTE Band 41

e e oo . WA R ot BT LT 18 T R] | [ o e i s # e v T 18 =r-—
&” Contar Fres: 204590098 Oz Rado e Noe = Carta Fres: 04690055 e T
cae  Trig FresRum Counts 200 M72.00 Mpt - Trig FreeRun Counts: 200 M2.00 Mpt.
ArGunion | SAnan 328 iGanton | Bt 32688
Average Power Average Power
21.30 dBm 19.67 dBm
48,29 % at 0dB 40,62 % at 0dB
LTE
Band 41 100% 3.94d8 100% 464 d8
1.0% 4.54dB 10% 5.67 dB
20 MHz 01%  464d8 01% 58248
0.01% 471dB 0.01% 588dB
0.001% 4.79dB 0.001% 359548
0.0001% 4.80dB 0.0001% 6.03dB
Peak 991dB Peak 721dB
31.21 dBm 26.88 dBm
T 20 08| T 20 08|
Info BW 10,000 MHz Info BW 10,000 MHz
LTE B41 20MHz QPSK Mid channel LTE B41 20MHz 16QAM Mid channel
e oo ekt AR Xt SN COT 18 e | ore T At L SR £ e VIR LT 18 et
-~ ‘ot Froq 2008000000 Op Rada 3 Hora - Contd Froq 2608000000 Oe Mot s tore
e THg FreeRim ‘Counts 200 M2.00 Mpt e THg FreeRin ‘Counts 290 102.00 Mpt
[ ) i tow | St 3288
Average Power Average Power
20.83 dBm 20.49 dBm
46,90 % at 0dB 40,36 % at 0dB
LTE
Band 41 100% 4.08 dB 100 % 4.67 dB
1.0% 48148 1.0% 5.70 dB
15 MHZ 01% 49048 01% 581dB
0.01% 495dB 0.01% 586dB
0.001% S.00dB 0001% S5.89dB
0.0001% S5.03dB 0.0001% 591d8
6.22d8 Peak 9.76 dB
27.05 dBm 30.25 dBm
[T 2008/ 0cB 2008
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B41 15MHz QPSK Mid channel LTE B41 15MHz 16QAM Mid channel
o o o e o o e S T 1E =r i tovepe e s o o e S T 1S —
= ‘Canter Freg: 2608000000 Oz Fadi bas Nana. i Carter Freg: 2608000000 Oz ot s Hama.
Trig: Free Rum Counts:200 200 Mpt Trig: Free Rum ‘Counts:200 W2.00 Mpt
itiniom WAt 328 itinion | BAfe 328
Average Power Average Power
21.22 dBm 21.01 dBm
48.47 % at 0dB 41.30 % at 0dB
LTE
Band 41 100 % 389dB 10.0 % 455d8
1.0% 4,57 48 10% 553d8
10 MHz 01%  467d8 0.1% 5.65dB
001% 4.72d8 001% 5.73dB
0.001% 4.80dB 0001% S578dB
0.0001% 4.83dB 0.0001 % 5.80d8
Paak 5.10d8 Paak 5.85d8
26.32 dBm 26.86 dBm
0@ 2048 [T 2008
i O s B
LTE B41 10MHz QPSK Mid channel LTE B41 10MHz 16QAM Mid channel
T o et e oo ¥ e w18 I o et v oo ¥ e w1 R
- Conter Freq: 2608000000 Gz Rmc;i‘l ‘!;;;'” L —~ Conter Freq: 2.608000000 GHz Ramio i‘I .!40;0“ e,
o Trig Free Rum Counts200 M72.00 Mpc ~o-  Trig Free Rum Counts200 M72.00 Mpc
it BAte: 3268 ieiom | BATen: 3268
Average Power Average Power
21.45dBm 19.99 dBm
48.40 % at 0dB 39.72 % at 0dB
LTE
Band 41 100 % 391dB 100% 475dB
10% 4,57 dB 1.0% 5.80 dB
5MHZ 01% 4.66dB 01% 595408
0.01% 4.71dB 0.01% 6.07 dB
0.001% 4.73dB 0.001% 6.12dB
0.0001 % 4.74dB 0.0001% €.13d8
Peak 5.20dB Peak 6.16dB
26.65 dBm 26.15 dBm
[T 20 dg| 0aB 2048
D e DR e e 00
LTE B41 5MHz QPSK Mid channel LTE B41 5MHz 16QAM Mid channel
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LTE Band 5

Ewml‘--nwlln—m\unl TSR] | [ e e i o § e v T 18 ==
. Contar Fraq: £36,800000 Mz O e = Contar Freq: £36.500000 Mz L L
e Trig Free Rum ‘Counts 200 W2.00Mpt ae Trig FreeRum Counts 200200 Mpt
ArGunion | SAnan 328 ArGanion | SAnan 3248
Average Power Average Power
23.54 dBm 22.72dBm
50.61 % at 0dB 45.87 % at 0dB
LTE
Band 5 100% 249d8 100% 2.85d8
1.0% 3.50dB 10% 4.30 dB
10 MHz 01%  357d8 01%  437dB
0.01% 360dB 001% 441dB
0.001% 36348 0001% 44348
0.0001% 3.64dB 0.0001% 4.46 dB
Peak 365dB Peak 448dB
27.19 dBm 27.20 dBm
‘0B 2098 “0aB 2008|
Info BW 10.000 MHz Info BW 10,000 MHz
LTE B5 10MHz QPSK Mid channel LTE B5 10MHz 16QAM Mid channel
e oo ekt AR Xt SN COT 18 =t = | ore T At L SR £ e VIR LT 18 =r-—
-~ CortarFreg: 838500000 Mz Radia s1e Nase - Carter Frog: 838500000 Mz Rodiatie Nase
e THg FreeRim ‘Counts 200 M2.00 Mpt e THG FreeRun ‘Counts 290 102.00 Mpt
SfGamion | SAtan 3268 SfGanton | EAtae 318
Average Power Average Power
23.44 dBm 22.71 dBm
50.88 % at 0dB 45.45 % at 0dB
LTE
Band 5 10,0 % 2.43d8 10.0 % 284d8
1.0% 3.54d8 1.0% 43248
5 MHz 0.1% 360dB 01% 4.41dB
0.01% 363dB 0.01% 444dB
0001% 364408 0.001% 448d8
0.0001% 3.65dB 0.0001% 452d8
Peak 365dB 452d8
27.09 dBm 27.23 dBm
0a8 2098, 0aB 2098
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B5 5MHz QPSK Mid channel LTE B5 5MHz 16QAM Mid channel
o o o e o o e S T 1E Tt i tovepe e s o o e S T 1S =
-~ ConerPreg 138 s000m s Radia s tanw L T — Camar Frag: 53 socomm e Rado v vare
Trig: Fres Rum Counts:200 200 Mpt Trig: Fres Run Counts:200 200 Mpt
itiniom WAt 328 itiotow | Bt 3268
Average Power Average Power
23.21 dBm 22,72 dBm
49.91 % at 0dB 46.02 % at 0dB
LTE
Band 5 10.0 % 255dB 10.0 % 288dB
1.0% 368¢d8 10% 43148
3 MHz 0.1% 373dB 0.1% 437d8
001% 3.76 dB 001% 438dB
0.001% 3.79dB 0.001% 44008
0.0001% 3.81dB 0.0001 % 4.40d8
Paak 3.81d8 Paak 4.50 dB8
27.02 dBm 27.22 dBm
[T 2048 oae 2008
i O s B
LTE B5 3MHz QPSK Mid channel LTE B5 3MHz 16QAM Mid channel
T o et e oo ¥ e w18 T I o et v oo ¥ e w1 R =r
= Comer Fraq: §38.550000 Mz Fadi $uz None = Comer Freg: £38.900000 Mz Hadi baz Nome
e Trig: Fros Rum ‘Counts:200 W00 Mpe e Trig: Fres Rum ‘Counts:200 W00 Mpe
it BAte: 3268 EGiom | BATR: 3268
Average Power Average Power
23.53 dBm 22,68 dBm
51.03 % at 0dB 45.26 % at 0dB
LTE
Band 5 100 % 246dB 100% 289dB
1.0% 351d8 1.0% 4,37 d8
14 MHZ 01% 356dB 01% 442d8
0.01% 3.59d8 0.01% 4.46 dB
0.001% 3.60dB 0.001% 449dB
0.0001% 3.61dB 0.0001% 4.50d8
Peak 3.62dB Peak 4.53 dB
27.15dBm 27.21 dBm
0c8 2048 0d8 208
D DR e e 00
LTE B5 1.4MHz QPSK Mid channel LTE B5 1.4MHz 16QAM Mid channel

Page 31 of 122

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 16K23557-E4V2

FCC ID: A3LSMG1600

DATE: JUN 28, 2016

10. LIMITS AND CONDUCTED RESULTS
OCCUPIED BANDWIDTH

10.1.

RULE PART(S)
FCC: §2.1049

LIMITS

For reporting purposes only

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which
was connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum
analyzer at the low, middle and high channel in each band. The -26dB bandwidth was also measured and

recorded.

(KDB 971168 D01 Power Meas License Digital Systems v02r02)

10.1.1. OCCUPIED BANDWIDTH RESULTS

GS
Band Mode Channel f [MHz] 99% BW [KHz] | 26dB BW [KHz]
128 824.2 244.99 311.9
GPRS 190 836.6 242.13 318.3
251 848.8 238.75 312.6
GSM850
128 824.2 247.80 3133
EGPRS 190 836.6 246.93 3223
251 848.8 242 50 310.0
512 1850.2 243.70 321.2
GPRS 661 1880.0 244.89 316.7
810 1909.8 244.85 318.9
GSM1900
512 1850.2 237.33 282.7
EGPRS 661 1880.0 244.93 313.3
810 1909.8 232.81 301.3
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WCDMA
Band Mode Channel f [MHZz] 99% BW [MHz] | 26dB BW [MHZz]

4132 826.4 4.1228 4.693

REL99 4183 836.6 41178 4.703

Band 5 4233 846.6 4.1308 4.686
4132 826.4 4.1120 4.664

HSDPA 4183 836.6 4.1303 4.673

4233 846.6 4.1154 4.661

9262 1852.4 4.1211 4.662

REL99 9400 1880.0 4.1292 4.689

Band 2 9538 1907.6 4.1115 4.677
9262 1852.4 4.1312 4.663

HSDPA 9400 1880.0 4.1199 4.657

9538 1907.6 4.1183 4.656

Page 33 of 122

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_22/24/27

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 16K23557-E4V2
FCC ID: A3LSMG1600

DATE: JUN 28, 2016

LTE Band 41
Band BW [MHZz] | Channel f [MHZ] Mode 99% BW [MHZz] 26dB BW [MHZz]
P . .
40340 2565.0 QPSK 17.822 19.17
16QAM 17.816 19.35
20 40740 2605.0 QPSK 17.826 19.20
' 16QAM 17.863 19.75
QPSK 17.875 19.18
41140 2645.0
16QAM 17.862 19.38
40315 25625 QPSK 13.380 14.45
16QAM 13.378 14.69
15 40740 2605.0 QPSK 13.394 14.48
' 16QAM 13.407 14.49
QPSK 13.399 14.67
41165 2647.5 16QAM 13.392 15.15
Band 41
40290 2560.0 QPSK 8.9412 9.764
' 16QAM 8.9269 9.935
QPSK 8.9363 9.850
10 40740 2605.0 16QAM 8.9652 9.727
QPSK 8.9225 9.587
41190 2650.0 16QAM 8.9421 9.706
QPSK 4.4892 4.979
402 2557.
0265 o575 16QAM 4.4808 4.925
QPSK 4.4918 4.990
4074 2605.
> 0740 605.0 16QAM 4.4860 5.062
P . .
41215 2652 5 QPSK 44812 5.090
16QAM 4.4882 4.969
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FCC ID: A3LSMG1600
LTE Band 5
Band | BW[MHz] | Channel f [MHz] Mode 99% BW [MHz] | 26dB BW [MHZz]
QPSK 8.9455 9.783
20450 829.0 16QAM 8.9520 9.728
PSK 8.9398 9.687
10 20524 836.5 1%QAM 89203 9.741
QPSK 8.9303 9.820
20599 844.0 16QAM 8.9599 9.743
PSK 4.4912 4.941
20425 826.5 1Q6QAM 4.4908 4.958
PSK 4.4877 4.967
5 20524 836.5 1(35QAM 4.4970 4.981
20624 846.5 QPSK phaaial —
S s 16QAM 4.4941 4.971
0415 805 5 QPSK 2.6878 2.965
16QAM 2.6973 2.988
PSK 2.6951 2.961
3 20524 836.5 1Q6Q AM 2.6911 2.972
PSK 2.6949 2.977
20634 8475 1(;QAM 26872 2.974
PSK 1.0844 1.267
20407 824.7 1c€§QAM 1.0837 1.290
PSK 1.0783 1.271
1.4 20524 836.5 1(;QA|\/| 1.0838 1.295
PSK 1.0846 1.280
20624 848.3 1?3QAM 1.0931 1.304
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FCC ID: A3LSMG1600

10.1.2. OCCUPIED BANDWIDTH PLOTS

GSM 850

Teria Specan Rty - UL ST R O 5700 CLT 16 = Verih Sovcia e - UL B8 W e HV0R  CLT 16 -
ot Froq 624 3 CanterFrog S OO0 s Rt e e = i Comar o 2k w0000 Mz Rago i Nana
=ARAII BRSTNNE . Tig FreeRun gl 10010 Trig: Free Run AgiHosd: 10010
A Gl samen: 408 Radio Davice: BTS GainLow samen: 1466 Radio Dvice: BTS
0chiey el 38.00 dBm sBicy Rl 35,00 JBm
Center 824.2 MHZ Span 1 MHz| Center 824.2 MHz Span 1 MKz
[¥Res BW 10 kHz BVBW 30 kHz Sweep 10ms| #Res BW 10 kHZ BVBW 30 kHz Sweep 10 ms|
Occupled Bandwidth Total Power 38.3 dBm Occupied Bandwidth Total Power 33.1 dBm
244.99 kHz 247.80 kHz
Transmit Freq Error 447 Hz OBW Power 99.00 % Transmit Freq Error 1.798 kHz OBW Power 99.00 %
x dB Bandwidth 311.9 kHz x d8 26.00 dB x dB Bandwidth 313.3 kHz x dB -26.00 dB
GSM850 GPRS Low channel GSM850 EGPRS Low channel
eyeght Tptciem ke UL SR R O V3R 0081 CLT 18 ey Sotciam e UL #5019\ R D NS0 CLT-18 K3
AL ‘ <o AL e o 4 (35013 s A 16, 576
or Freq 836600000 MHz o et M e o er Frog 336600000 MHz o ot atan M e o Fad s fone
MG ow Saiten: 3408 Radio Device: BTS FGaindLow atien: 329 Radio Device: BTS
0oy Ref 38.00 dBm | 0 dBig Ref 33.00 dBm
Log Log
|
GSM !
850 [Center 836.6 MHz Span 1 MHz, Center 836.6 MHz Span 1 MHz
[#Res BW 10 kHz SVBW 30 kHz Sweep 10ms| #Res BW 10 kHz SVBW 30 kHz Sweep 10 ms|
Occupied Bandwidth Total Power 38.6 dBm Occupied Bandwidth Total Power 32.7 dBm
24213 kHz 246.93 kHz
Transmit Freq Error -407 Hz OBW Power 99.00 % Transmit Freq Error 1.342 kHz OBW Power 99.00 %
x dB Bandwidth 318.3 kHz xdB -26.00 dB x dB Bandwidth 322.3 kHz x dB -26.00 dB
GSM850 GPRS Mid channel GSM850 EGPRS Mid channel

Veria Spocian Rty - UL S8 R O 5700 CLT 16 =T Ve Sovci e - UL B8 W e SRR CLT 16 =T
et Froq 6161 3 CanterFre S OOOOO WHE Rt s e = i Conar o stz saosna e T
=R ERETNE . Tig FreeRun AorgHold: 10010 Trig: Free Run AgiHod: 10010
A Gl sanen: 408 Radio Davice: BTS GainLow samen: 1466 Radio Dvice: BTS
0oy Rel 38.00 dBm Odgigy  Ref 38.00 dBm
Leg Log
Center 848.8 MHZ Span 1 MHz| Center 848.8 MHz Span 1 MKz
[¥Res BW 10 kHz BVBW 30 kHz Sweep 10ms| #Res BW 10 kHZ BVBW 30 kHz Sweep 10 ms|
Occupled Bandwidth Total Power 38.7 dBm Occupied Bandwidth Total Power 334 dBm
238.75 kHz 242,50 kHz
Transmit Freq Error T2Hz OBW Power 99.00 % Transmit Freq Error 3.824 kHz OBW Power 99.00 %
x dB Bandwidth 32,6 kHz x dB 26.00 dB x dB Bandwidth 310.0 kHz x dB -26.00 dB
GSM850 EGPRS High channel

GSM850 GPRS High channel
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GSM 1900

eyt St Foabyr UL 39T R Dot 2030581 LT 16

Tayigh e Aoatyer UL S008 R Dot S0S8 | CLT-LE,

Gomter Frea: 1

Feysght Spechun hrabyes - UL MAL8 R Dune 32020081 LT 14
Re =

Conter Frog: 1

R Sua: tone

ey Speam Anabtes - UL H318 R Dot 26081 LTI L8
[

Comer Freg: 1

‘Canter Freg: 1. GHa GHz
Rur AvvglHoid: 1010 Trig: Fres Run AwgiHotd: = 1010
AFGHL W #Atten: 34 dB Radio Device: BT$ MFGainLow BAten: 34 dB
10 B Ref 38.00 dBm 10 dBJe Rel 38.00 dBm
L
[
ICenter 1.85 GHz Span 1 MHz, ‘Center 1.85 GHz Span 1 MHz,
[#Res BW 10 kH2 EVBW 30 kHz Sweep 10 ms #Res BW 10 kHz SVBW 30 kHz Em:p 10 ms
Occupied Bandwidth Total Power 35.6 dBm Occupled Bandwidth Total Power 32.0 dBm
243.70 kHz 237.33 kHz
Transmit Freq Error -533 Hz OBW Power 99.00 % Transmit Freq Error -1.001 kHz OBW Power 99.00 %
x dB Bandwidth 321.2 kHz xdB -26.00 dB x dB Bandwidth 282.7 kHz xdB -26.00 dB
GSM1900 GPRS Low channel GSM1900 EGPRS Low channel
]

Raaio 5t2; Nons:

o oz
cee Teig FreaRun AvgiHeid: 1010 cae Trig: FrewRun ‘AvgiHos: 10110
A GaireL o Radio Device: BTS M Gaindow saren: 3268 Radio Device: BTS
0 dsiay Ref 38.00 dBm 0cdmis_ Ref 38.00 dBm
Log| I Log ‘
|
|
|
1900 Center 1.8 GHz Span 1 MHz| Center 1.88 GHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 10ms #Res BIW 10 kHz #VBW 30 kHz Sweep 10 Msl
Occupled Bandwidth Total Pewer 35.6 dBm Oceupled Bandwidth Total Power 31.4 dBm
244.89 kHz 244.93 kHz
Transmit Freq Error 652 Hz OBW Power 99.00 % Transmit Freq Emror 236 Hz OBW Power 99.00 %
x dB Bandwidth 316.7 kHz x dB -26.00 dB x dB Bandwidth 313.3 kHz x dB -26.00 dB
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel
oreght Toeciam Foshaes UL ST R O S00R CLT 18 s | Ve Sovcia oshes UL B3R D FVERR | CLTTE ==
= - Ganer Frog: 1 aHa oo 4ok one £ - ComarFraa: 1 ariz Rodo S Nooe
Fres fun g Hold: 10010 e Trig: Fres Run AvgiMoid: 10010
G Lo #Atten 34 dB Radio Device: BTS FGainiLow #Atien: 34 0B Radio Device: BTS
10 oB: Ref 38.00 dBm 10 dBldiy Ref 32.00 dBmy
o T og
| |
‘ |
I
Center 1.91 GHz Span 1 MHz| Center 1.91 GHz Span 1 MHz
[¥Res BW 10 kHz EVBW 30 kHz Sweep 10ms| #Res BW 10 kHz SVBW 30 kHz Sweep 10 ms|
Occupied Bandwidth Total Power 36.3 dBm Occupied Bandwidth Total Power 32.6 dBm
244 .85 kHz 232.81 kHz
Transmit Freq Error 343 Hz OBW Power 99.00 % Transmit Freq Error 1.160 kHz OBW Power 99.00 %
= dB Bandwidth 318.9 kHz xdB -26.00 dB x dB Bandwidth 301.3 kHz xdB -26.00 dB

GSM1900 GPRS High channel

GSM1900 EGPRS High channel
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REPORT NO: 16K23557-E4V2 DATE: JUN 28, 2016
FCC ID: A3LSMG1600

WCDMA Band 5

R R W T TR T R B VRS
Canver Freq: 526 400000 MHz Radia $1d: None Conter Freq: 626400000 MHz Radlio $td: Nane
e Fres Run Avgitioid: 1010 ws- Trig: Fres Run AvglHold: 1010
MEGHNLow #htien: 30 dB Radio Device: B3 N GaincLow Ao 30 dB Radio Device: BTS
10 B Ref 30.00 dBm 10 dBldiv Rel 30.00 dBm

ICenter 826.4 MHz Span 10 MHz| ‘Center 826.4 MHz Span 10 MHz|
[#Res BW 51 kH2 EVBW 150 kHz Sweep 5.333ms #Res BW 51 kHz SVBW 150 kHz smenr 5.333 ms

Occupied Bandwidth Total Power 31.8 dBm Occupled Bandwidth Total Power 28.9 dBm

4.1228 MHz 4.1120 MHz
Transmit Freq Error 10.302 kHz OBW Power 99.00 % Transmit Freq Error 19.806 kHz OBW Power 99.00 %
x dB Bandwidth 4.603 MHz xdB -26.00 dB x dB Bandwidth 4.664 MHz xdB -26.00 dB
REL99 Low channel HSDPA Low channel

Feroat Sy R - UL ML\ O /0800 LTI LA —le Ve Soecva Rahae - UL B318 F.Die BIEEE CLT 18 )
i = : " 2 15, 7900 i o . v AR 19, 10
‘Conter Froq: £36 500000 Mz Ragia 5ua: tane ‘Comter Fraq: E3£.800000 MMz Ragia St None
e TR FresRun Aol =110 = = e Trig: FrewRun AvgiHc: 1010
A GaireL o sanen: 3008 Radio Device: BTS MiGuintom | BARwn: 3098 Radio Device: BTS
0 dsiay Ref 30.00 dBm 0dmis_ Ref 30.00 dBm
Log| Log
Band 5
Center 836.6 MHZ Span 10 MHz| Center 836.6 MHZ Span 10 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 5.333ms, #Res BW 51 kHz #VBW 150 kHz Sweep 5.333 '“31
Occupled Bandwidth Total Pewer 31.5 dBm Oceupled Bandwidth Total Power 30.4 dBm
4.1178 MHz 4.1303 MHz
Transmit Freq Error =1.039 kHz OBW Power 99.00 % Transmit Freq Emror -5.910 kHz OBW Power 99.00 %
x dB Bandwidth 4.703 MHz x dB -26.00 dB x dB Bandwidth 4.673 MHz x dB -26.00 dB
REL99 Mid channel HSDPA Mid channel
oreght Toeciam Foshaes UL ST R O S00R CLT 18 Ve Sovcia oshes UL B3R D FVERR | CLTTE =T=
= - “Canter Frec: 844400000 MHz £ - Comar Fraq: 48 400000 Wiz Rodo S Nove
o Trig: FresRun g ol 1010 Trig: Free Run Avgioia: 1010
HFGHNLow SAtien: 33 dB FGainiLow Atien: 30 dB Radio Device: BTS
10 dBJ Ref 30.00 dBm 0 dBidiv Ref 30.00 dBmy
]| i vt ]
|
‘ | |
|
Center 846.6 MHz Span 10 MHz| Center 846.6 MHz Span 10 MHz
[¥Res BW 51 kHz EVBW 150 kHz Sweep 5333 ms| #Res BW 51 KHZ SVBW 150 kHz Sweep 5.333 ms|
Occupied Bandwidth Total Power 31.4 dBm Occupied Bandwidth Total Power 30.6 dBm
4.1308 MHz 4.1154 MHz
Transmit Freq Error -2.433 kHz OBW Power 99.00 % Transmit Freq Error -11.027 kHz OBW Power 99.00 %
= dB Bandwidth 4.686 MHz xdB -26.00 dB x dB Bandwidth 4.661 MHz xdB -26.00 dB
HSDPA High channel

REL99 High channel
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REPORT NO: 16K23557-E4V2
FCC ID: A3LSMG1600

DATE: JUN 28, 2016

WCDMA Band 2

Band 2

e S oo UL R Ot AR CLT 1R Ve e ot UL O W VR CLT 8 =
i ke w0 i : 5 CEELT
‘Center Freg: 1852400000 GHz Radia $12: None Conter Freg: 1. GHz Radio $12; Nane
Fres Run Avgitoid:> 10010 Trig: Fres Run AwglHokd:=10/10
mGuniow | SAtien: 39 B Radio Device: BTS miGumiow | Ekrien: 3dB Radio Device: BTS
10 B Ref 30.00 dBm 0dmiey  Ref 30.00 dBr
g r oa
|
i
|
[Center 1.852 GHz Span 10 MHz| ICenter 1.852 GHz Span 10 MHz|
¥Res BW 47 kHz EVBW 130 kHz Sweep 5.333ms #Res BIW 47 kHz SVBW 130 kHz Sweep 5.333 ms
Occupied Bandwidth Total Power 30.1 dBm Occupled Bandwidth Total Power 29.1 dBm
4.1211 MHz 4.1312 MHz
Transmit Freq Error ~491 Hz OBW Power 99.00 % Transmit Freq Error 5.776 kHz OBW Power 99.00 %
x dB Bandwidth 4662MHz  xdB -26.00 dB x dB Bandwidth 4663MHz  xdB -26.00 dB.

REL99 Low channel

HSDPA Low channel

Feroat Sy R - UL ML\ O /0800 LTI LA —ie Ve Soecva Rahae - UL B318 F.Die BIEEE CLT 18 )
i = : " 43034 s 14, 900 i o ] G432 A 14, 10
Conter Frog: 1. Gz Ragia 5ua: tane Comter Froq: 1 aHz Ragia St None
Trig: Fows Run Avgiteie: 1010 s T Free Run Avgicd: 1010
A GaireL o sanen: 3008 Radio Device: BTS FGanow wn: 3098 Radio Device: BTS
0 dsiay Ref 30.00 dBm 0dmis_ Ref 30.00 dBm
Log| Log
Center 1.8 GHz Span 10 MHz| Center 1.88 GHz Span 10 MHz
#Res BW 47 kHz #VBW 130 kHz Sweep 5.333ms, #Res BW 47 kHz #VBW 130 kHz Sweep 5.333 '“31
Occupled Bandwidth Total Pewer 20.9 dBm Oceupled Bandwidth Total Power 29.1 dBm
4.1292 MHz 4.1199 MHz
Transmit Freq Error 3,988 kHz OBW Power 99.00 % Transmit Freq Emror 2473 kHz OBW Power 99.00 %
x dB Bandwidth 4.689 MHz x dB -26.00 dB x dB Bandwidth 4.657 MHz x dB -26.00 dB
REL99 Mid channel HSDPA Mid channel
oreght Toeciam Foshaes UL ST R O S00R CLT 18 =To = Ve Sovcia oshes UL B3R D FVERR | CLTTE ==
- - ‘Ganter Frec: 1407400000 GHz e ot oot - - CormarFrea 1 e i i g
Fres fun g Hold: 10010 e Trig: Fres Run AvgiMoid: 10010
HFGHNLow SAtien: 33 dB Radio Device: BT$ FGainiLow Atien: 30 dB Radio Device: BTS
10 dBJ Ref 30.00 dBm 10 dBldiy Ref 30.00 dBmy
o og
|
Center 1.908 GHz Span 10 MHz| Center 1.808 GHz Span 10 MHz
[¥Res BW 47 kHz EVBW 130 kHz Sweep 5333 ms| #Res BW 47 kHz SVBW 130 kHz Sweep 5.333 ms|
Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 29.2 dBm
41115 MHz 4.1183 MHz
Transmit Freq Error -13.234 kHz OBW Power 99.00 % Transmit Freq Error -17.878 kHz OBW Power 99.00 %
= dB Bandwidth 4.677 MHz xdB -26.00 dB x dB Bandwidth 4.656 MHz xdB -26.00 dB
HSDPA High channel

REL99 High channel
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REPORT NO: 16K23557-E4V2

FCC ID: A3LSMG1600

DATE: JUN 28, 2016

LTE Band 41

T e o UL WO R T TR Voo oo oo DL W8 WS WV CTTLE -
i 5 w00 i : : CIELT
Canser Freq: GHa Ragia $1d: Nons Coner Freq: 2 GHz Radlio $td: Nane
Fres Run Avgitoid:> 10010 Trig: Fres Run AwglHokd:=10/10
mGuniow | SAtien: 32 B Radio Device: BTS MiGuntow | SAfen 32dB Radio Device: BTS
10 8 Ref 30.00 dBm OdEidy  Ref 30.00 dBm
n.,‘ oa
1
[Center 2.565 GHz Span 30 MHz| ICenter 2.565 GHz Span 30 MHz|
#Res BW 300 kHz EVEBW 910 kHz ‘Sweep 1.333ms| #Res BW 300 kHz SVBW 910 kHz Sweep 1.333 ms
Occupled Bandwidth Total Power 30.0 dBm Occupled Bandwidth Total Power 28.9 dBm
17.822 MHz 17.816 MHz
Transmit Freq Error 50.305 kHz OBW Power 99.00 % Transmit Freq Error 46.866 kHz OBW Power 99.00 %
x dB Bandwidth 1847 MHz  xdB -26.00 dB x dB Bandwidth 19.35MHz  xdB -26.00 dB
20MHz 16QAM Low channel

2

OMHz QPSK Low channel

Feroat Sy R - UL ML\ O /0800 LTI LA —ie Ve Soecva Rahae - UL B318 F.Die BIEEE CLT 18 )
i = : " w1950 mnn 19, 2010 (i3 " ] G210 14, 918
Conter Froq: Gz Ragia 5ua: tane Comter Froq- 2 aHz Ragia St None
Tiig: Fres Run Avgiteie: 1010 coe Trig: FreeRun Avgicd: 1010
MiGaniow  #Aten: 3208 Radio Device: BTS MiGuintom | BAtwn: 3298 Radio Device: BTS
0 dsiay Relf 30.00 dBm 0cmisy__ Ref 30.00 dBm
Log| Log
Band 41
20MHz Center 2.605 GHI Span 30 MHz| Center 2605 GHz Span 30 MHz
[#Res BW 300 kHz SVBW 810 kHz Sweep 1.333ms, #Res BW 300 kHz #VBW 910 kHz Sweep 1.333 Msl
Occupled Bandwidth Total Power 30.3 dBm Occupled Bandwidth Total Power 29.5 dBm
17.826 MHz 17.863 MHz
Transmit Freq Error 67.361 kHz OBW Power 99.00 % Transmit Freq Emror 48,536 kHz OBW Power 99.00 %
x dB Bandwidth 19.20 MHz x dB -26.00 dB x dB Bandwidth 19.75 MHz x dB -26.00 dB
20MHz QPSK Mid channel 20MHz 16QAM Mid channel
oreght Toeciam Foshaes UL ST R O S00R CLT 18 =To = Ve Sovcia oshes UL B3R D FVERR | CLTTE
= - Ganer Froa: 21 aHa oo 40 None £ - ComarFreaz ariz
o Trig: FresRun g Hold: 10010 e Trig: FreeRun AvgiMoid: 10010
MEGunLow  #Atien 32 dB Radio Device: BTS i GaincLow adtien: 328 Radio Device: BTS
10 o Ref 30.00 dBm 0cmiey Ref 30.00 dBm
o og
|
Center 2.645 GHz Span 30 MHz| Center 2.645 GHz Span 30 MHz
¥Res BW 300 kHz EVBW 910 kHz Sweep 1.333ms| #Res BW 300 KHz SVBW 910 kHz Sweep 1.333 ms|
Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 29.3 dBm
17.875 MHz 17.862 MHz
Transmit Freq Error 6.902 kHz OBW Power 99.00 % Transmit Freq Error -9.079 kHz OBW Power 99.00 %
x dB Bandwidth 19.18 MHz xdB -26.00 dB x dB Bandwidth 19.38 MHz xdB -26.00 dB

20MHz QPSK High channel

20MHz 16QAM High channel
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REPORT NO: 16K23557-E4V2 DATE: JUN 28, 2016
FCC ID: A3LSMG1600

eyt pecin kst - UL MAIB' R Dot 20 008 LT 16 o | Veyight Soectn Anates UL ¥31R R Dot SVESEE' CLT 16 I
Ko e e o 1731 e 19,29 i 3 T 17219 i 14, 29
‘CantrFrvg: 2 53800000 G [ ] Rada s nane
. Trig: Fres Run AorgHold: 10010 e Trig: FreeRun AxgiHosd: 10010
PGk sanen: 3208 Racio Davice: BTS AFGunion | SAnen: 328 Radio Device: BTS
wdBicy  Rel 30.00 dBm 0dEigy  Ref 30.00 dBm
Leg Log
Center 2.563 GHz Span 22.5 MHz| Center 2.563 GHz Span 22.5 MHZ
[#Res BW 220 kHz #VBW 620 kHz Sweep 1.333ms, #Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms
Occupled Bandwidth Total Power 20.8 dBm Occupled Bandwidth Tatal Power 28.9 dBm
13.380 MHz 13.378 MHz
Transmit Freq Error 24.599 kHz OBW Power 99.00 % Transmit Freq Error 44,214 kHz OBW Power 99.00 %
x dB Bandwidth 14.45 MHz x dB -26.00 dB x dB Bandwidth 14.69 MHz x dB -26.00 dB
15MHz QPSK Low channel 15MHz 16QAM Low channel
Tyeght Specim ke U ST R O VA0 CLT 18 e e Sovtm odtoes DL 8 R D VEATER L8 e |
AL TE e ioh 1 41742 P 14, 2018 iy : ek 10 o CAIE0PM A 14, 276
‘Canter Freq: 2405000000 GHz Radio $td: Nane Radio St2: Nane
o Trig: FresRun ey Mol 10040 ue Trig: Fres Run AgiHeid:= 1040
EGinLow #hiton: 328 Radio Device: 815 i GaincLow Satien: X2 Radio Device: BTS
ocsey  Ref 30.00 dBm ! 0dmisy  Ref 30.00 dBm
Lo e
Band 41
15MHZ Center 2.605GHz Span 22.5 MHz, ‘Center 2.605 GHz Span 22.5 MHz.
¥Res BW 220 kHz FVBW 630 kHz Sweep 1.333ms, #Res BW 220 KHz SVBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Fower 30.4 dBm Occupied Bandwidth Total Power 29.3 dBm
13.394 MHz 13.407 MHz
Transmit Freq Error 32.134 kHz OBW Power 99.00 % Transmit Freq Error 35.832 kHz OBW Power 99.00 %
x dB Bandwidth 14.48 MHz x dB -26.00 dB x dB Bandwidth 14.49 MHz x dB -26.00 dB
15MHz QPSK Mid channel 15MHz 16QAM Mid channel
Wersg S Sayeer - UL SHLEY R Dote 328/ 00 CLT 16 T | Ve Soecern Anatyter - UL 4918 V. D SOEREE L CLT 16 =le
B e e " ;1822 e 19,29 i . H - 1ea1 i 14,25
‘Conter Freg: 2 SATEO000 GHE [ Commar Froq: J84TEOUOO0 GHE Raso s nane
. Trig: FresRun ArgHola> 1010 Trig: Free Run AxgiHosd: 10010
A GaireL o sanen: 3208 Racio Davice: BTS MGuinton | WARwn: 3298 Radio Device: BTS
wdBicy  Rel 30.00 dBm 10dEiay  Ref 30.00 dBm
Leg Log
Center 2.648 GHZ Span 22.5 MHz| Center 2.648 GHz Span 22.5 MHZ
[#Res BW 220 kHz #VBW 620 kHz Sweep 1.333ms, #Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms
Occupled Bandwidth Total Power 301 dBm Occupled Bandwidth Tatal Power 20.1 dBm
13.399 MHz 13.392 MHz
Transmit Freq Error 16.483 kHz OBW Power 99.00 % Transmit Freq Error -1.568 kHz OBW Power 99.00 %
x dB Bandwidth 14.67 MHz x dB -26.00 dB x dB Bandwidth 15.15 MHz x dB -26.00 dB
15MHz QPSK High channel 15MHz 16QAM High channel
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REPORT NO: 16K23557-E4V2
FCC ID: A3LSMG1600

DATE: JUN 28, 2016

v pecim Ayt - L SOLHY F D /006 (LT 16 | VeriM Sovciar e UL B30 F D SVEHE CLT 18 =y
B & " 14324 19,29 i 3 1511 AR 14,3
‘CantrFrvg: 2 880000000 Ga [ P ] Fada s nane
. Trig: Fres Run AorgHold: 10010 s Trig: FreeRun AxgiHosd: 10010
A GaireL o sanen: 3208 Radio Davice: BTS Gaindow sanen: 3266 Radio Device: BTS
wegiey  Ref 30,00 dBm Odgigy  Ref 30.00 dBm
Leg Log
Center 2.56 GHz Span 15 MHz| Center 2.56 GHz Span 15 MHz
[#Res BW 150 kHz SVBW 470 kHz Sweep 1.333ms, #Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms
Occupled Bandwidth Total Power 28.8dBm Occupled Bandwidth Tatal Power 28.0 dBm
8.9412 MHz 8.9269 MHz
Transmit Freq Error 30.139 kHz OBW Power 99.00 % Transmit Freq Error 27.345 kHz OBW Power 99.00 %
x dB Bandwidth 9.764 MHz x dB -26.00 dB x dB Bandwidth 9.935 MHz x dB -26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

T oo T DR RO VR T TS
- : Ganter Freg: 2464000000 GHx

051533 P 14,2018
Radio $td: None

eyt Specue Anates - UL 45018 R Dt NTA/RSEE  CLT-16

081531 MR 14, 2076

Radio $t2; None

Trig: Fres Run ey el 1010 - Trig: Fres Run AgiHeid:= 1040
EGinLow #hiton: 328 Radio Device: 815 i GaincLow Satien: X2 Radio Device: BTS
ocsey  Ref 30.00 dBm ! 0dmisy  Ref 30.00 dBm
Lo e
Band 41
10MHZ Center 2.605GHz Span 15 MHz| ‘Center 2.605 GHz Span 15 MHz
¥Res BW 150 kHz FVBW 470 kHz Sweep 1.333ms #Res BW 150 KHz SVBW 470 kHz Sweep 1.333ms,
Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth Total Power 28.2 dBm
8.9363 MHz 8.9652 MHz
Transmit Freq Error 28.757 kHz OBW Power 99.00 % Transmit Freq Error 15.780 kHz OBW Power 99.00 %
x dB Bandwidth 9.850 MHz x dB -26.00 dB x dB Bandwidth 9.727 MHz x dB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

eysat Specin hoahres - UL SRR R Dot /20081 CLT 16
AL &

T=le
1012500 19,2018
Hone

Veyight Soectan Anaes UL V318 R Dot SRR CLT 16
ke 3

Comar Frog:

=T
o018 A 14, 2018
Nons

‘CantrFrvg: 2 e8ccuconn ava s s oz Radio s
Fres Run ArgiHioid: 1010 rig: Free Run Agitiosd:> 1010
A GaireL o sanen: 3208 Radio Davice: BTS Gaindow sanen: 3266 Radio Device: BTS
wegley  Ref 30,00 dBm 10dEiay  Ref 30.00 dBm
Leg Log
[

Center 2.65 GHz Span 15 MHz| Center 2.65 GHz Span 15 MHz
[#Res BW 150 kHz SVBW 470 kHz Sweep 1.333ms, #Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms

Occupled Bandwidth Total Power 20.0dBm Occupled Bandwidth Tatal Power 28.2dBm

8.9225 MHz 8.9421 MHz
Transmit Freq Error 19.881 kHz OBW Power 99.00 % Transmit Freq Error 5.946 kHz OBW Power 99.00 %
x dB Bandwidth 9.587 MHz x dB -26.00 dB x dB Bandwidth 9.706 MHz x dB -26.00 dB

10MHz QPSK High channel

10MHz 16QAM High channel

Page 42 of 122

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_22/24/27

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 16K23557-E4V2
FCC ID: A3LSMG1600

DATE: JUN 28, 2016

v pecim Ayt - L SOLHY F D /006 (LT 16 | VeriM Sovciar e UL B30 F D SVEHE CLT 18 =y
B & e " 1z A 19,20 i 3 139 AR 14,3
‘CantrFrvg: 2867800000 G [ e ] Radasm nane
. Trig: FresRun AorgHold: 10010 s Trig: FreeRun AxgiHosd: 10010
A GaireL o sanen: 3208 Radio Davice: BTS Gaindow sanen: 3266 Radio Device: BTS
wegiay  Ref 30,00 dBm Odgigy  Ref 30.00 dBm
Leg Log
Center 2.558 GHz Span 7.5 MHz, Center 2.558 GHz Span 7.5 MHZ
#Res BW 75 kHz #VBW 220 kHz ‘Sweep 4 ms| #Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupled Bandwidth Total Power 30.0dBm Occupled Bandwidth Tatal Power 28.9 dBm
4.4892 MHz 4.4808 MHz
Transmit Freq Error 7.376 kHz OBW Power 99.00 % Transmit Freq Error 4.664 kHz OBW Power 99.00 %
x dB Bandwidth 4.979 MHz x dB -26.00 dB x dB Bandwidth 4.925 MHz x dB -26.00 dB

5MHz QPSK Low channel

5MHz 16QAM Low channel

Tyeght Specim ke U ST R O VA0 CLT 18 e e Sovtm odtoes DL 8 R D VEATER L8
AL 1t T o 8 1324 e 14,20 i :
‘Canter Freq: 2405000000 GHz Raio St None
Trig: Fres Run ey Mol 10040 ue Trig: Fres Run AugiHeid: 10040
EGinLow #iiion: 3248 Radio Device: 875 i GainLow #arien: 328
ooy Ref 30.00 dBm ! 0dmisy  Ref 30.00 dBm
Lo g
Band 41
5 MHz Center 2.605GHz Span 7.5 MHz| ‘Center 2.605 GHz Span 7.5 MHz
[#Res BW 75 kHz FVBW 220 kHz Sweep 4 ms| #Res BW 75 kHz SVBW 220 kHz Sweep 4 ms,
Occupied Bandwidth Total Fower 30.0 dBm Occupied Bandwidth Total Power 29.1 dBm
4.4918 MHz 4.4860 MHz
Transmit Freq Error 4.532 kHz OBW Power 99.00 % Transmit Freq Error 5.494 kHz OBW Power 99.00 %
x dB Bandwidth 4.990 MHz x dB -26.00 dB x dB Bandwidth 5.062 MHz x dB -26.00 dB
5MHz QPSK Mid channel 5MHz 16QAM Mid channel
v Specia e - U W O 57087 CLT 16 =l e Sovti Ao - UL 8 e SRR CLT 18 =y
B e . ;1435 e 19,29 i 3 H - 123 e 14,25
‘Cente Freg: 2662800000 GHE [ Comarireg: e Rasa s nane
Fres Run AorgHold: 10010 rig: Free Run Agitosd: 10010
A GaireL o sanen: 3208 Racio Davice: BTS MGuinton | WARwn: 3298 Radio Device: BTS
wdBicy  Rel 30.00 dBm 10dEiay  Ref 30.00 dBm
Leg Log
Center 2.653 GHz Span 7.5 MHz, Center 2.653 GHz Span 7.5 MHZ
#Res BW 75 kHz #VBW 220 kHz ‘Sweep 4 ms| #Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupled Bandwidth Total Power 204 dBm Occupled Bandwidth Tatal Power 28.5 dBm
4.4812 MHz 4.4882 MHz
Transmit Freq Error =1.260 kHz OBW Power 99.00 % Transmit Freq Error 5,337 kHz OBW Power 99.00 %
x dB Bandwidth 5.080 MHz x dB -26.00 dB x dB Bandwidth 4.969 MHz x dB -26.00 dB

5MHz QPSK High channel 5MHz 16QAM High channel
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REPORT NO: 16K23557-E4V2

FCC ID: A3LSMG1600

DATE: JUN 28, 2016

LTE Band 5

eyt St Foabyer UL 39T R Dot 2030581 LT 16

1242
Radio $1d: Nene

Tayight e Aoater UL S008 R Dot S0S8 | CLTLLE,

Gonter Frea: B20.060000

Center Freq: 525000000 MHz MHz
Fres Run AvvglHoid: 1010 Trig: Fres Run AvgiHoid:= 1010
MFGuniow  SAtien: 32dB Radio Device: BTS i GaincLow aatien: 328 Radio Device: BTS

10 o8l Ref 30.00 dBm 0misy  Ref 30.00 dBm

n.,‘ <q|
[center 828 MHz Span 15 MHz, Center 828 MHz Span 15 MHz,
[¥Res BW 150 kHz EVBW 470 kHz Sweep 1.333ms| #Res BW 150 kHz SVBW 470 KHz Sweep 1.333 ms

Occupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 30.1 dBm

8.9455 MHz 8.9520 MHz
Transmit Freq Error 20.434 kHz OBW Power 99.00 % Transmit Freq Error 16.214 kHz OBW Power 99.00 %
x dB Bandwidth 9.783 MHz xdB -26.00 dB x dB Bandwidth 9.728 MHz xdB -26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

[B et Soccinn ket~ AL 318 Oune 32200k AT 14

Conter Frog: £36.

[ oo Soecvr e L W18 R e 32 17118
Kt s

Conar Frog:

Ty
Raaio 5t2; Nons

so0000 wra e
o TG Fres Run Avgiteie: 1010 coe Trig: FreeRun AvgHei: 21810
A GainLow cen: 3208 Racio Device: 5T MiGuintom | BAtwn: 3298 Radio Device: BTS
0dBiey  Ref 3000 dBm Ocmicy Ref 30.00 dBm
og| Log
Band 5
10MHz [Center 836.5 MHZ Span 15 MHz, Center 836.5 MHL Span 15 MHz
#Res BW 150 kHz SVBW 470 kHz Sweep 1.333ms, #Res BW 150 kHz #VBW 470 kHz Sweep 1.333 Msl
Occupled Bandwidth Total Power 30.8 dBm Occupled Bandwidth Total Power 29.9 dBm
8.9398 MHz 8.9293 MHz
Transmit Freq Error 10.618 kHz OBW Power 99.00 % Transmit Freq Emror 10.500 kHz OBW Power 99.00 %
x dB Bandwidth 9.687 MHz x dB -26.00 dB x dB Bandwidth 9.741 MHz x dB -26.00 dB
10MHz QPSK Mid channel 10MHz 16QAM Mid channel
eyt St Foabyr UL 39181 R Dot 2030581 CLT 16 ey | Tayight e Aoatyer UL S008 R Dot S0S8 | CLT-LE. =
1 ‘Ganer Frea: S44.600000 Mrz oo 0 None I Comar Fraq: 564360000 Wiz Rodia S None
o Trig: Fres Run AvvgHold: 10010 e Trig: Fres Run AvgiHoid:=1010
MFGuniow  SAtin: 32dB Radio Device: BTS i GaincLow adtien: 328 Radio Device: BTS
10 o Ref 30.00 dBm omisy  Ref 30.00 dBm
oaf <q|
| _ ‘
[ i
[center 844 MHz Span 15 MHz, Center 844 MHz 5pin15MJ
[¥Res BW 150 kHz EVBW 470 kHz Sweep 1.333ms| #Res BW 150 kHz SVBW 470 KHz Sweep 1.333 ms|
Occupled Bandwidth Total Power 30.9 dBm Occupled Bandwidth Total Power 30.0 dBm
8.9303 MHz 8.9599 MHz
Transmit Freq Error 18.740 kHz OBW Power 99.00 % Transmit Freq Error -4.839 kHz OBW Power 99.00 %
x dB Bandwidth 9.820 MHz xdB -26.00 dB x dB Bandwidth 9.743 MHz xdB -26.00 dB

10MHz QPSK High channel

10MHz 16QAM High channel
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REPORT NO: 16K23557-E4V2
FCC ID: A3LSMG1600

DATE: JUN 28, 2016

=y
" Camer Fres: 25 so00m0 Wiz s "Comar Freg: 528 50000 Wiz R st g
. Trig: FresRun Aol 1010 s Trig: FreeRun Awgitiosd:> 1010
PGk sanen: 3208 Racio Davice: BTS AiGuniow | SAmen: 3208 Radio Device: BTS
wdRicy  Rel 30.00 dBm Odgigy  Ref 30.00 dBm
Leg Log
Center 826.5 MHZ Span 7.5 MHz, Center $26.5 MHz Span 7.5 MHZ
#Res BW 75 kHz #VBW 220 kHz ‘Sweep 4 ms| #Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupled Bandwidth Total Power 30.8 dBm Occupled Bandwidth Tatal Power 20.8 dBm
4.4912 MHz 4.4908 MHz
Transmit Freq Error 3.937 kHz OBW Power 99.00 % Transmit Freq Error 3.941 kHz OBW Power 99.00 %
x dB Bandwidth 4.941 MHz x dB -26.00 dB x dB Bandwidth 4.958 MHz x dB -26.00 dB
5MHz QPSK Low channel 5MHz 16QAM Low channel
Tyt Specm ke U ST R O VA0 CLT 18 e et Sovtm Rodloes - DL 8 R D VEATER | CLTTE e |
AL w1 e Aioh 1 1252097 Pun 21, 2018 iy - ek 10 " 128036 P A 23, 2076
o1 Freq B36. WHz ‘Conter Freq: £34.500000 MHz Radio $td: Nane er Froq 836. WAz ‘Conter Fraq: E38.500000 MHz Radio St2: Nane
Teig: Fras Run ey el 10040 Trig: Fres Run AugiHesd: 10040
EGinLow #hiton: 328 Radio Device: 815 i GaincLow Satien: X2 Radio Device: BTS
ocsey  Ref 30.00 dBm ! 0dmisy  Ref 30.00 dBm
Lo e
f
|
[
1
Band 5
5MHZ Center 836.5 MHz Span 7.5 MHz| ‘Center 8365 MHz Span 7.5 MHz
[#Res BW 75 KHz FVBW 220 kHz Sweep 4 ms| #Res BW 75 kHz SVBW 220 kHz Sweep 4 ms,
Occupied Bandwidth Total Fower 30.8 dBm Occupied Bandwidth Total Power 20.7 dBm
4.4877 MHz 4.4970 MHz
Transmit Freq Error 723 Hz OBW Power 99.00 % Transmit Freq Error 4.104 kHz OBW Power 99.00 %
x dB Bandwidth 4.967 MHz x dB -26.00 dB x dB Bandwidth 4.981 MHz x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

Cantr Frug: sk f0acu0 o s o Rada s nane
Trig: Free Run Aol 10010 Awgitosd:> 1010
sanen: 3208 Radio Davice: BTS Radio Device: BTS
wegley  Ref 3000 dBm 10dEiay  Ref 30.00 dBm
Leg T Log
Center 846.5 MHZ Span 7.5 MHz, Center 846.5 MHz Span 7.5 MHZ
#Res BW 75 kHz #VBW 220 kHz ‘Sweep 4 ms| #Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupled Bandwidth Total Power 30.8 dBm Occupled Bandwidth Tatal Power 20.8 dBm
4.4816 MHz 4.4941 MHz
Transmit Freq Error =2.371 kHz OBW Power 99.00 % Transmit Freq Error =7.590 kHz OBW Power 99.00 %
x dB Bandwidth 4.937 MHz x dB -26.00 dB x dB Bandwidth 4.971 MHz x dB -26.00 dB

5MHz QPSK High channel 5MHz 16QAM High channel
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REPORT NO: 16K23557-E4V2
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DATE: JUN 28, 2016

Band 5

3MHz

Tl =
e i 113552 sbun 2, 010 kT i 11301 A1, 2008
‘Conter Froq: £25.500000 Mz Sta: None ‘Comter Freq: E28.500000 MMz Radio St None
. Trig: FresRun Aol 10010 e Trig: FreeRun AxgiHosd: 10010
PGk sanen: 3208 Racio Davice: BTS AEGaindoe wAnen: 2B Radio Device: BTS
weeley  Ref 30,00 dBm Odgigy  Ref 30.00 dBm
Leg Log
Center 825.5 MHZ Span4.5 MHz, Center $25.5 MHz Span 4.5 MHz
#Res BW 47 kHz #VBW 130 kHz ‘Sweep 2.667 ms, #Res BW 47 kHz #VBW 130 kHz Sweep 2.667 ms
Occupled Bandwidth Total Power 30.7 dBm Occupled Bandwidth Tatal Power 20.8 dBm
2.6878 MHz 2.6973 MHz
Transmit Freq Error 2,615 kHz OBW Power 99.00 % Transmit Freq Error 1.433 kHz OBW Power 99.00 %
x dB Bandwidth 2.965 MHz x dB -26.00 dB x dB Bandwidth 2.988 MHz x dB -26.00 dB
3MHz QPSK Low channel 3MHz 16QAM Low channel
Tyt Specm ke U ST R O VA0 CLT 18 e et Sovtm Rodloes - DL 8 R D VEATER | CLTTE e |
AL w1 e Aioh 1 113633 in 21, 2018 iy - ek 10 " 1186324 A8 21, 2076
o1 Freq B36. MHz ‘Conter Freq: £34.500000 MHz Radio $td: Nane er Froq 836. WAz ‘Conter Fraq: E38.500000 MHz Radio St2: Nane
Teig: Fras Run eg el 1010 Trig: Fres Run AugiHesd: 10040
G Low #Atten: 32 4B Radio Device: 87% F GaincLow #Atien: 328 Radio Device: BTS
0 dBidiy Ref 30.00 dBm ! 10 dBidiv Ref 30.00 dBm
Lo g
|
|
1
Center 836.5 MHz Span 4.5 MHz| Center 836.5 MHz Span 4.5 MHz
[¥Res BW 47 kHz FVBW 130 kHz ‘Sweep 2.667 ms #Res BW 47 kHz SVBW 130 kHz Sweep 2.667 ms,
Occupied Bandwidth Total Fower 30.8 dBm Occupied Bandwidth Total Power 20.9 dBm
2.6951 MHz 2.6911 MHz
Transmit Freq Error -859 Hz OBW Power 09.00 % Transmit Freq Error 3.018 kHz OBW Power 99.00 %
x dB Bandwidth 2961 MHz x dB -26.00 dB x dB Bandwidth 2,972 MHz x dB -26.00 dB

3MHz QPSK Mid channel

3MHz 16QAM Mid channel

‘Conter Freq: £47.500000 Mz
Tig: Fres Run AorgHold: 10010

Radio Device: BTS

==
137 B, 2008
Radio 52 Nons

Radio Devic: BTS

wdsiay  Rel 30.00 dBm
T

10dg/cy_ Ref 30.00 dBm

Center 847.5 MHZ Span4.5 MHz, Center 847.5 MHz Span 4.5 MHZ
#Res BW 47 kHz #VBW 130 kHz ‘Sweep 2.667 ms, #Res BW 47 kHz #VBW 130 kHz Sweep 2.667 ms
Occupled Bandwidth Total Power 31.0dBm Occupled Bandwidth Tatal Power 20.8 dBm
2.6949 MHz 2.6872 MHz
Transmit Freq Error =2.061 kHz OBW Power 99.00 % Transmit Freq Error <77 Hz OBW Power 99.00 %
x dB Bandwidth 2977 MHz x dB -26.00 dB x dB Bandwidth 2.974 MHz x dB -26.00 dB

3MHz QPSK High channel

3MHz 16QAM High channel
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=y
Comer o 83 00000 s s Comar o 2 720000 whx Rasa s nane
. Trig: FresRun Aol 1010 Trig: Free Run Awgitiosd:> 1010
A GaireL o sanen: 3208 Racio Davice: BTS Gaindow sanen: 3266 Radio Device: BTS
weeley  Ref 30,00 dBm 0 dBia Ref 30.00 dBm
Leg Log
Center 824.7 MHZ Span 2.1 MHz, Center 824.7 MHz Span 2.1 MHz
#Res BW 22 kHz #VBW 62 kHz Sweep 4.667 ms, #Res BW 22 kHz #VBW 62 kHz Sweep 4.667 ms
Occupled Bandwidth Total Power 303 dBm Occupled Bandwidth Tatal Power 20.5dBm
1.0844 MHz 1.0837 MHz
Transmit Freq Error =1.958 kHz OBW Power 99.00 % Transmit Freq Error 1.361 kHz OBW Power 99.00 %
x dB Bandwidth 1.267 MHz x dB -26.00 dB x dB Bandwidth 1.280 MHz x dB -26.00 dB
1.4MHz 16QAM Low channel

1.4MHz QPSK Low channel

e S oy UL R O SO CLT 16 —T= e S Aoyt L A8 R B WA\ CITTE
AL s raew Aioh 1 3300 840 23,20 iy - ek 10 it
or Frag Wz ‘Conter Frag: 836.400000 MHz Radio St None or Frog Wiz ‘Conter Fraq: £38.500000 MHz
rig: Fres Run ey el 10040 s Trig: Fres Run AugiHesd: 10040
EGinLow #iiion: 3248 Radio Device: 875 i GainLow #arien: 328
ocsey  Ref 30.00 dBm ! 0dmisy  Ref 30.00 dBm
Lo e
Band 5
1.4MHz Center 836.5 MHz Span 2.1 MHz| ‘Center 8365 MHz Span 2.1 MHz
. [#Res BW 22 kHz FVBW 62 kHz ‘Sweep 4.667 ms, #Res BW 22 kHz SVBW 62 kHz Sweep 4.667 ms,
Occupied Bandwidth Total Fower 30.7 dBm Occupied Bandwidth Total Power 29.4 dBm
1.0783 MHz 1.0838 MHz
Transmit Freq Error -1.455 kHz OBW Power 99.00 % Transmit Freq Error 1.441 kHz OBW Power 99.00 %
x dB Bandwidth 1.271 MHz x dB -26.00 dB x dB Bandwidth 1.205 MHz x dB -26.00 dB

1.4MHz QPSK Mid channel

1.4MHz 16QAM Mid channel

= | Ty
[ i 11534313 ssm 2, 7900 " 11T M 21, 2018
‘Conter Freq: 848300000 Mz Ragio Std: Mone ez Radio St None
Trig: Free Run ArgHola> 1010 AxgiHosd: 10010
sanen: 3208 Racio Davice: BTS Radio Device: BTS
wosiey  Ref 30.00 dBm 10dEiay  Ref 30.00 dBm
Leg Log
Center 848.3 MHZ Span 2.1 MHz, Center 848.3 MHz Span 2.1 MHZ
#Res BW 22 kHz #VBW 62 kHz ‘Sweep 4.667 ms, #Res BW 22 kHz #VBW 62 kHz Sweep 4.667 ms
Occupled Bandwidth Total Power 30.7 dBm Occupled Bandwidth Tatal Power 20.5 dBm
1.0846 MHz 1.0931 MHz
Transmit Freq Error -284 Hz OBW Power 99.00 % Transmit Freq Error 215 Hz OBW Power 99.00 %
x dB Bandwidth 1.280 MHz x dB -26.00 dB x dB Bandwidth 1.304 MHz x dB -26.00 dB
1.4MHz 16QAM High channel

1.4MHz QPSK High channel
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REPORT NO: 16K23557-E4V2 DATE: JUN 28, 2016
FCC ID: A3LSMG1600

10.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359, §24.238 and §27. 53

LIMITS

The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

Part 27.53(m) For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB
on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB
on all frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz
or the actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the
attenuation factor shall not be less that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz and
2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service licensees operating
on frequencies below 2495 MHz may also submit a documented interference complaint against BRS
licensees operating on channel BRS Channel 1 on the same terms and conditions as adjacent channel
BRS or EBS licensees.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v02r02

The transmitter output was connected to a CMW500 Test Set and configured to operate at maximum
power. The band edge emissions were measured at the required operating frequencies in each band on
the Spectrum Analyzer.

NOTE
LTE 41 - Duty cycle factor 2.22dB already applied.

RESULTS
GSM
Band Mode Side f [MHZz] Level [dBm] Limit [dBm]
Lower 823.982 -16.619
GPRS
Upper 849.023 -15.840
GSM850
Lower 823.987 -23.433
EGPRS
Upper 849.033 -25.171
-13.00
Lower 1849.977 -18.440
GPRS
Upper 1910.023 -18.247
GSM1900
Lower 1849.982 -23.984
EGPRS
Upper 1910.013 -25.268
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REPORT NO: 16K23557-E4V2 DATE: JUN 28, 2016
FCC ID: A3LSMG1600

WCDMA
Band Mode Side f [MHZz] Level [dBm] Limit [dBm]
Lower 824 -27.275
REL99
Upper 849 -27.991
Band 5
Lower 824 -30.593
HSDPA
Upper 849 -29.514
-13.00
Lower 1850 -29.583
REL99
Upper 1910 -31.733
Band 2
Lower 1850 -32.339
HSDPA
Upper 1910 -32.934
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REPORT NO: 16K23557-E4V2 DATE: JUN 28, 2016
FCC ID: A3LSMG1600

LTE 5
Bandwidth Mode Side RB Status f [MHZz] Level [dBm] Limit [dBm]
1RB 824.000 -27.851
Lower
FRB 824.000 -28.660
QPSK
1RB 849.000 -25.745
Upper
FRB 849.000 -30.136
10 MHz
1RB 824.000 -29.060
Lower
FRB 824.000 -33.705
16QAM
1RB 849.000 -27.325
Upper
FRB 849.000 -31.342
1RB 824.000 -17.723
Lower
FRB 824.000 -30.012
QPSK
1RB 849.000 -18.443
Upper
FRB 849.000 -26.899
5 MHz
1RB 824.000 -18.643
Lower
FRB 824.000 -30.183
16QAM
1RB 849.000 -21.486
Upper
FRB 849.000 -28.025
-13.00
1RB 824.000 -18.686
Lower
FRB 824.000 -26.289
QPSK
1RB 849.000 -15.768
Upper
FRB 849.000 -25.273
3 MHz
1RB 824.000 -19.154
Lower
FRB 824.000 -25.905
16QAM
1RB 849.000 -17.918
Upper
FRB 849.000 -25.798
1RB 824.000 -22.284
Lower
FRB 824.000 -27.207
QPSK
1RB 849.000 -20.355
Upper
FRB 849.000 -27.796
1.4 MHz
1RB 824.000 -24.065
Lower
FRB 824.000 -30.329
16QAM
1RB 849.000 -22.595
Upper
FRB 849.000 -27.520
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REPORT NO: 16K23557-E4V2 DATE: JUN 28, 2016
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LTE 41
Bandwidth Mode f [MHZ] RB Status Side Trace Level [dBm] Limit [dBm]

Lower Trace 1 -28.04 -10.00
1RB Lower Trace 2 -28.31 -13.00
Lower Trace 3 -44.33 -25.00

2565.0
Lower Trace 1 -23.68 -10.00
FRB Lower Trace 2 -24.37 -13.00
Lower Trace 3 -41.79 -25.00

QPSK

Upper Trace 1 -28.80 -10.00
1RB Upper Trace 2 -31.84 -13.00
Upper Trace 3 -44.34 -25.00

2645.0
Upper Trace 1 -26.91 -10.00
FRB Upper Trace 2 -28.69 -13.00
Upper Trace 3 -43.35 -25.00

20 MHz

Lower Trace 1 -29.67 -10.00
1RB Lower Trace 2 -28.21 -13.00
Lower Trace 3 -44.27 -25.00

2565.0
Lower Trace 1 -23.78 -10.00
FRB Lower Trace 2 -24.00 -13.00
Lower Trace 3 -41.68 -25.00

16QAM

Upper Trace 1 -29.20 -10.00
1RB Upper Trace 2 -32.90 -13.00
Upper Trace 3 -44.27 -25.00

2645.0
Upper Trace 1 -27.28 -10.00
FRB Upper Trace 2 -29.56 -13.00
Upper Trace 3 -43.13 -25.00
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LTE 41 (Continue)

Bandwidth Mode f [MHZ] RB Status Side Trace Level [dBm] Limit [dBm]

Lower Trace 1 -26.61 -10.00
1RB Lower Trace 2 -26.75 -13.00
Lower Trace 3 -44.08 -25.00

2562.5
Lower Trace 1 -21.00 -10.00
FRB Lower Trace 2 -21.81 -13.00
Lower Trace 3 -31.89 -25.00

QPSK

Upper Trace 1 -26.45 -10.00
1RB Upper Trace 2 -31.11 -13.00
Upper Trace 3 -44.27 -25.00

2647.5
Upper Trace 1 -23.74 -10.00
FRB Upper Trace 2 -27.86 -13.00
Upper Trace 3 -39.78 -25.00

15 MHz

Lower Trace 1 -26.75 -10.00
1RB Lower Trace 2 -26.85 -13.00
Lower Trace 3 -44 .10 -25.00

2562.5
Lower Trace 1 -21.73 -10.00
FRB Lower Trace 2 -21.74 -13.00
Lower Trace 3 -31.93 -25.00

16QAM

Upper Trace 1 -26.34 -10.00
1RB Upper Trace 2 -31.89 -13.00
Upper Trace 3 -44.30 -25.00

2647.5
Upper Trace 1 -25.70 -10.00
FRB Upper Trace 2 -28.93 -13.00
Upper Trace 3 -39.28 -25.00
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LTE 41 (Continue)

Bandwidth Mode f [MHZ] RB Status Side Trace Level [dBm] Limit [dBm]

Lower Trace 1 -27.22 -10.00
1RB Lower Trace 2 -25.71 -13.00
Lower Trace 3 -43.54 -25.00

2560.0
Lower Trace 1 -21.37 -10.00
FRB Lower Trace 2 -24.68 -13.00
Lower Trace 3 -38.67 -25.00

QPSK

Upper Trace 1 -26.12 -10.00
1RB Upper Trace 2 -30.07 -13.00
Upper Trace 3 -43.71 -25.00

2650.0
Upper Trace 1 -24.27 -10.00
FRB Upper Trace 2 -31.60 -13.00
Upper Trace 3 -38.62 -25.00

10 MHz

Lower Trace 1 -27.06 -10.00
1RB Lower Trace 2 -25.45 -13.00
Lower Trace 3 -43.79 -25.00

2560.0
Lower Trace 1 -21.40 -10.00
FRB Lower Trace 2 -24.32 -13.00
Lower Trace 3 -39.23 -25.00

16QAM

Upper Trace 1 -25.74 -10.00
1RB Upper Trace 2 -29.28 -13.00
Upper Trace 3 -43.78 -25.00

2650.0
Upper Trace 1 -25.46 -10.00
FRB Upper Trace 2 -30.81 -13.00
Upper Trace 3 -38.47 -25.00
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LTE 41 (Continue)

Bandwidth Mode f [MHZ] RB Status Side Trace Level [dBm] Limit [dBm]

Lower Trace 1 -20.20 -10.00
1RB Lower Trace 2 -43.15 -13.00
Lower Trace 3 -43.56 -25.00

2557.5
Lower Trace 1 -18.09 -10.00
FRB Lower Trace 2 -34.09 -13.00
Lower Trace 3 -35.94 -25.00

QPSK

Upper Trace 1 -20.08 -10.00
1RB Upper Trace 2 -43.04 -13.00
Upper Trace 3 -43.86 -25.00

2652.5
Upper Trace 1 -19.47 -10.00
FRB Upper Trace 2 -33.03 -13.00
Upper Trace 3 -33.30 -25.00

5 MHz

Lower Trace 1 -21.14 -10.00
1RB Lower Trace 2 -43.45 -13.00
Lower Trace 3 -43.88 -25.00

2557.5
Lower Trace 1 -17.26 -10.00
FRB Lower Trace 2 -33.26 -13.00
Lower Trace 3 -35.91 -25.00

16QAM

Upper Trace 1 -19.43 -10.00
1RB Upper Trace 2 -42.05 -13.00
Upper Trace 3 -43.81 -25.00

2652.5
Upper Trace 1 -22.01 -10.00
FRB Upper Trace 2 -33.18 -13.00
Upper Trace 3 -35.17 -25.00
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DATE: JUN 28, 2016

10.2.1.
GSM

BAND EDGE PLOTS

Avg Type RMS Avg Type: AN S
- Trig Free fun AvaiHold: 10100 WO e eme Trig: FroeRun AvgiHoie 100100
dAnen 448 Gaaios Low #Anen 43 4B
P
et 36,00 b
¢
L/
|Center §24.0000 MHz Span 1.000 MHz fcenter £24.0000 MHz Span 1.000 MHz
[*Res BW 8.2 kHz VBW 24 kHz* . #Sweep 1.000 s (200 pts) j*Res BW 8.2 kHz VBW 24 kHZ* ~ #Bweep 1.000 s (200 pts)
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