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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: WCDMAV/LTE Tablet + Bluetooth/BLE and DTS/UNII a/b/g/n/ac
MODEL NUMBER: SM-We27

SERIAL NUMBER: 9XB1R32HC00284, 9XB1R32HC00285,

9XB1R32HC00288 (RADIATED);
9XB1R32HC0027M (CONDUCTED)

DATE TESTED: JAN 09, 2017 - FEB 03, 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E and 27H Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Falil 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:

SungGil Park 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 following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 22.

FCC CFR 47 Part 24.

FCC CFR 47 Part 27.

ANSI TIA-603-D

KDB 971168 D01 Power Meas License Digital Systems v02r02

ok wN -

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)
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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 WCDMA/LTE Tablet + Bluetooth/BLE and DTS/UNII a/b/g/n/ac.

5.2. MAXIMUM OUTPUT POWER (WCDMA)
The transmitter has a maximum peak conducted and radiated ERP / EIRP output powers as
follows:
FCC Part 22/24
Frequency | \todulation Conducted Radiated
Band Range
[MHz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
REL99 22.75 188.36 17.59 57.41
HSDPA 22.58 181.13 17.48 55.98
Band 5 824~849
HSUPA 22.16 164.44
DC-HSDPA 22.56 180.30
REL99 22.22 166.72 23.68 233.35
HSDPA 22.18 165.20 23.27 212.32
Band 2 1850~1910
HSUPA 21.81 151.71
DC-HSDPA 22.09 161.81
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5.3.

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

MAXIMUM OUTPUT POWER (LTE)

follows:
LTE Band 17
FCC Part 27
Frequency BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Peak Avg [dBm] | Avg [mW] | Avg [dBm] | Avg [mW]
QPSK 23.48 222.84 10.92 12.36
10
16QAM 22.98 198.61 9.88 9.73
Band 17 | 704 ~ 716
QPSK 23.53 225.42 10.84 12.13
5
16QAM 22.97 198.15 9.90 9.77
LTE Band 5
FCC Part 22
SIS BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
10 QPSK 23.12 205.12 17.11 51.40
16QAM 22.48 177.01 16.09 40.64
5 QPSK 23.08 203.24 16.92 49.20
Band 5 894 ~ 849 16QAM 22.50 177.83 16.29 42.56
3 QPSK 23.41 219.28 16.91 49.09
16QAM 22.50 177.83 16.41 43.75
14 QPSK 23.23 210.38 14.83 30.41
' 16QAM 22.50 177.83 14.27 26.73
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DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency (MHz) Peak Gain (dBi)
WCDMA Band 5/LTE Band 5 13
824 ~ 849 MHz '
WCDMA Band 2 19
1850 ~ 1910 MHz )
LTE Band 17 74
704 ~ 716 MHz ’
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5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Adapter SAMSUNG EP-TA600 R37HCEPO1N1SE3 N/A
Data Cable SAMSUNG EP-DW720CWE N/A N/A
Earphone SAMSUNG EO-EG920BW 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 1 C Type USB | Shielded 1.2m N/A
2 Audio Mini-Jack | Unshielded 1.1m N/A
ADDITIONAL EQUIPMENT
Support Equipment List
Description Manufacturer Model Serial Number FCCID
Keyboard SAMSUNG EJ-CW620 N/A N/A

Additional ERP/EIRP and radiated spurious emission measurements were performed on worst
case condition (Max radiated power and spurious emission) equipped with keyboard. Test data
shown on section 11 and setup photo shown on section 12.

TEST SETUP

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

(stand-alone or
with keyboard)

Communication
Test 5et

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
Ame:gg;:ggg?wa'zpc"e ETS 3121D DB4 00164753 07-28-17
Antenna, Horn, 40 GHz ETS 3116C 00166155 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 10-14-18
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Combiner WEINSCHEL 1575 2150 08-16-17
Communications Test Set R&S CMW500 150312 08-17-17
Communications Test Set R&S CMW500 115331 08-17-17
DC Power Supply Agilent/HP E3640A MY54226395 08-16-17
Preampilifier, 1000 MHz Sonoma 310N 341282 08-17-17
Preampilifier, 1000 MHz Sonoma 310N 351741 08-16-17
Preamplifier ETS 3115-PA 00167475 08-17-17
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-16-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-17-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-16-17
Average Power Sensor R&S NRZ-291 102681 08-16-17
Average Power Sensor Agilent/HP U2000 MY54270007 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100439 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100457 08-16-17
EMI Test Receive, 3 GHz R&S ESR3 101832 08-16-17

Attenuator / Switch driver HP 11713A 3748A04272 N/A
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 08-17-17
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 08-17-17
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 08-17-17
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 08-17-17
High Pass Filter 4GHz Micro-Tronics HPM50118-02 Goo1 08-17-17
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 08-17-17
Attenuator PASTERNACK PE7087-10 A009 08-16-17
Temperature Chamber ESPEC SH-642 93001109 08-17-17

UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 1.6

Page 13 of 100

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: 4787821360-E5V2
FCC ID: ASLSMWe627

DATE: FEB 16, 2017

7. Summary Table

Fcc I.’art Test Description Test Limit Test Condition| Test Result Note
Section
2.1049 Occupied Band width (99%) N/A Pass 8.9854 MHz
22.917(a) i
24.238(a) | Band Edge/Conducted Spurious -13dBm Pass -14.589dBm
Emission
27.53(g)
Conducted
2.1046 Conducted output power N/A Pass 23.53 dBm
22.355
24.235 Frequency Stability 2.5PPM Pass -0.004PPM
27.54
22.913(a)(2) 38 dBm Pass 17.59 dBm
Effective Radiated Power
27.50(c)(10) 34.77dBm Pass 10.92 dBm
. . . Radiated
24.232(c) Equivalent Isotropic Radiated 33dBm Pass 23.68 dBm
Power
22.917(a)
24.238(a) Radiated Spurious Emission -13dBm Pass -34.8 dBm
27.53(9)
FCC Rule A [ 7 (oS Frequency Emission Emission |Communication
Part AN PO Tolerance Designator Bandwidth Type
[MHZz] W]
WCDMA
22H 826.4 - 846.6 0.057 2.5 ppm 4MO7F9W WCDMA BAND5S
24E 1852.4-1907.6 | 0.233 2.5 ppm 4MO7FOW WCDMA BAND2
LTE Band 5
22H 829.0 - 844.0 0.051 2.5 ppm 8M99G7W 10 QPSK
22H 829.0-844.0 0.041 2.5 ppm 8M98D7W 10 16QAM
22H 825.5-847.5 0.044 2.5 ppm 2M69D7W 3 16QAM
LTE Band 17
27H 709.0-711.0 0.012 2.5 ppm 8M97G7W 10 QPSK
27H 709.0-711.0 0.0097 2.5 ppm 8M98D7W 10 16QAM
27H 706.5-713.5 0.0098 2.5 ppm 4M50D7W 5 16QAM
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8. RF POWER OUTPUT VERIFICATION

8.1. 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
Be/Bd 8/15

HSDPA Setup Procedures used to establish the test signals

The following 4 Sub-tests were completed according to Release 5 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
\évéggg/:A Bc 2/15 11/15 15/15 15/15
Settings Bd 15/15 15/15 8/15 4/15
Bd (SF) 64
Bc/pd 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 CQlI Feedback (Table 5.2B.4) 4ms
CQI 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 47/15

CM (dB) 1 3 2 3 1

MPR (dB) 0 2 1 2 0

DACK 8 0

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

CQI Repetition Factor (Table 5.2B.4) 2

Ahs = Bhs/pc 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 of
DPCH_Ec/lor dB -5
OCNS_Ec/lor 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

Parameter Unit Value
MNominal Avg. Inf. Bit Rate kKbps 60
Inter-TT1 Distance TTIrs 1
MNumber of HARQ Processes Proces 6
SE5
information Bit Payload ( N, ) Bits 120
Number Code Blocks Blocks 1
Binary Channel Bits Per TT1I Bits 960
Total Available SML™s in UE SMLs 19200
Number of SML's per HARQ Proc. SML's 3200
Coding Rate 0.15
Number of Physical Channel Codes Codes 1
Modulation QPSK
Mote 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 transmission 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 [e2]cre

Code Block
Segmentation | |

Turbo-Encoding
432 15| Tan i
(R=1/3) | | |Ta|l Bits
1st Rate Matching 432 |
RV Selection | 260

Physical Channel

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

WODMA [ TBo 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 DCAQl 8

Specific Ack-Nack Repetition factor 3

Settings CQI Feedback 4ms
CQl 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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8.1.1. WCDMA OUTPUT POWER RESULT

WCDMA Band 5 Measured Results

Freq. MPR Avg Pwr
Band Mode UL Ch No. [MH‘l] - [ ngm]
4132 826.4 0 22.75
Rel 99 RMC, 12.2 kbps 4183 836.6 0 22.64
4233 846.6 0 22.71
4132 826.4 0 22.58
Subtest 1 4183 836.6 0 22.46
4233 846.6 0 22.58
4132 826.4 0 22.09
Subtest 2 4183 836.6 0 22.46
4233 846.6 0 22.51
HSDPA 4132 826.4 1 21.67
Subtest 3 4183 836.6 1 22.19
4233 846.6 1 22.23
4132 826.4 1 21.46
Subtest 4 4183 836.6 1 22.04
4233 846.6 1 22.07
4132 826.4 0 21.78
Subtest 1 4183 836.6 0 21.77
4233 846.6 0 21.76
4132 826.4 2 19.93
Subtest 2 4183 836.6 2 19.95
W-CDMA 4233 846.6 2 19.86
Band V 4132 826.4 1 20.96
HSUPA Subtest 3 4183 836.6 1 20.97
4233 846.6 1 20.96
4132 826.4 2 20.10
Subtest 4 4183 836.6 2 20.14
4233 846.6 2 20.10
4132 826.4 0 21.79
Subtest 5 4183 836.6 0 22.16
4233 846.6 0 22.24
4132 826.4 0 22.52
Subtest 1 4183 836.6 0 22.36
4233 846.6 0 22.45
4132 826.4 0 22.04
Subtest 2 4183 836.6 0 22.47
4233 846.6 0 22.56
DC-HSDPA 4132 826.4 0.5 21.62
Subtest 3 4183 836.6 0.5 22.20
4233 846.6 0.5 22.26
4132 826.4 0.5 21.43
Subtest 4 4183 836.6 0.5 22.00
4233 846.6 0.5 22.03

Page 19 of 100

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

UL Korea, Ltd. Confidential

FORM ID: FCC_22/24/27

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



REPORT NO: 4787821360-E5V2
FCC ID: ASLSMWe627

DATE: FEB 16, 2017

WCDMA Band 2 Measured Results

Freq. MPR Avg Pwr
Band Mode UL Ch No. [MH‘i] - [ ngm]
9262 1852.4 0 2022
Rel99 | RMC, 12.2 kbps 9400 1880.0 0 22.07
9538 1907.6 0 21.97
9262 1852.4 0 20.18
Subtest 1 9400 1880.0 0 21.87
9538 1907.6 0 21.89
9262 1852.4 0 21.69
Subtest 2 9400 1880.0 0 21.84
HSDPA 9538 1907.6 0 21.76
9262 1852.4 1 21.03
Subtest 3 9400 1880.0 1 21.61
9538 1907.6 1 21.48
9262 1852.4 1 21.00
Subtest 4 9400 1880.0 1 21.40
9538 1907.6 1 21.30
9262 1852.4 0 21.80
Subtest 1 9400 1880.0 0 21.52
9538 1907.6 0 21.50
9262 1852.4 2 19.60
Subtest 2 9400 1880.0 2 19.36
W-CDMA 9538 1907.6 2 19.37
Band I 9262 1852.4 1 20.38
HSUPA Subtest 3 9400 1880.0 1 20.13
9538 1907.6 1 20.11
9262 1852.4 2 19.80
Subtest 4 9400 1880.0 2 19.57
9538 1907.6 2 19.60
9262 1852.4 0 21.81
Subtest 5 9400 1880.0 0 21.54
9538 1907.6 0 21.56
9262 1852.4 0 22.09
Subtest 1 9400 1880.0 0 21.76
9538 1907.6 0 21.88
9262 1852.4 0 21.72
Subtest 2 9400 1880.0 0 21.86
DC.HSDPA 9538 1907.6 0 21.79
9262 1852.4 0.5 21.33
Subtest 3 9400 1880.0 0.5 21.60
9538 1907.6 0.5 21.59
9262 1852.4 0.5 21.01
Subtest 4 9400 1880.0 0.5 21.40
9538 1907.6 0.5 21.27

Page 20 of 100

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

UL Korea, Ltd. Confidential

FORM ID: FCC_22/24/27

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



REPORT NO: 4787821360-E5V2 DATE: FEB 16, 2017
FCC ID: ASLSMWe627

8.2 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)
1.4 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 (Mgs)
value (MH=2)
NS_01 66.21.1 Table 551 | 143510 1 ahe 5641 NA
15, 20
3 =5 =1
=6 =1
2,410, 23, 25,
NS_03 6.6.221 35, 36 10 =6 <1
15 =8 =1
20 >10 |
5 =6 =1
NS_04 6.6.22.2 4
10, 15, 20 See Table 6.2.4-4
NS_05 6.6.3.3.1 1 10.15,20 =250 |
NS_06 66223 12,13, 14,17 14,3,5,10 Table 5.6-1 n/a
6.6.22.3
NS_07 13 10 Table 6.2.4-2 | Table 6.2.4-2
66332
NS_08 6.6.3.3.3 19 10, 15 =44 =3
=40 =1
NS_09 6.6.3.3.4 21 10, 15 ~55 <2
NS_10 20 15, 20 Table 6.2.4-3 | Table 6.2.4-3
NS_11 6.6.2.2.1 23" 14,3,5,10 | Table 6.2.4-5 | Table 6.2.4-5
NS_32 - - -
Note 1:  Applies to the lower block of Band 23, i.e. a carrier placed in the 2000-2010 MHz region.
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8.2.1. LTE OUTPUT POWER RESULT

LTE Band 17 Measured Results

BW Vode RB. RB | Target 22 :gég Bm)
(MHz) Allocation offset MPR
710 MHz
1 0 0 23.47
1 25 0 23.48
1 49 0 23.35
QPSK 25 0 2 23.14
25 12 2 23.05
25 25 2 22.96
10 50 0 2 23.04
1 0 1 22.98
1 25 1 22.93
1 49 1 22.77
16QAM 25 0 2 22.08
25 12 2 22.05
25 25 2 21.92
50 0 2 22.03
BW Mode RB. RB | Target 220 :gégsm)
(MHz) Allocation offset MPR
710 MHz
1 0 0 23.48
1 12 0 23.53
1 24 0 23.46
QPSK 12 0 2 23.05
12 7 2 23.00
12 13 2 23.05
5 25 0 2 23.11
1 0 1 22.97
1 12 1 22.96
1 24 1 22.90
16QAM 12 0 2 22.00
12 7 2 22.01
12 13 2 22.02
25 0 2 22.06
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LTE Band 5 Measured Results

Avg Pwr [dBm]
Band (l\lmlz) Mode RB Allocation of?sBet Tﬁlrggt Max. Power
829 MHz 836.5 MHz 844 MHz
1 0 0 23.03 23.12 23.08
1 25 0 23.05 23.07 23.07
1 49 0 22.84 23.07 23.03
QPSK 25 0 1 22.12 22.11 22.10
25 12 1 22.02 21.99 22.01
25 25 1 21.97 21.96 22.05
LTE 10 50 0 1 21.98 22.01 22.00
Band 5 1 0 1 21.98 22.48 22.11
1 25 1 21.92 22.33 22.03
1 49 1 21.75 22.33 22.03
16QAM 25 0 2 21.10 21.12 21.19
25 12 2 20.95 21.00 21.08
25 25 2 20.91 20.96 21.09
50 0 2 20.94 20.92 20.97
Avg Pwr [dBm]
Band (S\HNz) Mode RB Allocation o:sBet Tl\j'rgRet Max. Power
826.5 MHz 836.5 MHz 846.5 MHz
1 0 0 22.92 23.08 22.87
1 12 0 23.02 23.02 23.06
1 24 0 22.89 22.91 22.91
QPSK 12 0 1 22.03 22.04 22.05
12 7 1 22.02 21.90 22.02
12 13 1 22.02 21.88 22.00
LTE 5 25 0 1 22.05 21.92 22.02
Band 5 1 0 1 22.01 22.29 22.20
1 12 1 22.07 22.27 22.50
1 24 1 21.98 22.14 22.50
16QAM 12 0 2 21.14 21.09 21.08
12 7 2 21.08 20.99 21.03
12 13 2 21.07 20.98 21.04
25 0 2 21.17 20.90 20.91
Avg Pwr [dBm]
Band (3:_/:’2) Mode RB Allocation of?sBet T,;E;t Max. Power
825.5 MHz 836.5 MHz 847.5 MHz
1 0 0 23.31 23.27 23.17
1 8 0 23.41 23.24 23.31
1 14 0 23.28 23.08 23.20
QPSK 8 0 1 22.10 22.16 22.16
8 4 1 22.24 22.11 22.15
8 7 1 22.23 22.08 22.14
LTE 3 15 0 1 22.24 22.09 22.11
Band 5 1 0 1 22.50 22.23 22.10
1 8 1 22.50 22.21 22.14
1 14 1 22.50 22.10 22.02
16QAM 8 0 2 20.96 21.30 21.17
8 4 2 21.03 21.28 21.19
8 7 2 21.08 21.30 21.13
15 0 2 21.20 21.02 21.17
Avg Pwr [dBm]
Band (ﬁm) Mode RB Allocation ofFf{Eet T,\jff’st Max. Power
824.7 MHz 836.5 MHz 848.3 MHz
1 0 0 22.98 23.00 23.14
1 3 0 23.02 23.05 23.21
1 5 0 23.07 23.08 23.23
QPSK 3 0 0 23.06 23.09 23.16
3 1 0 23.09 23.09 23.18
3 3 0 23.09 23.12 23.20
LTE 1.4 6 0 1 22.15 22.05 22.12
Band 5 ' 1 0 1 21.91 21.90 22.47
1 3 1 21.90 21.94 22.50
1 5 1 21.93 21.92 22.50
16QAM 3 0 1 22.37 22.45 22.26
3 1 1 22.50 22.50 22.32
3 3 1 22.48 22.45 22.31
6 0 2 21.01 21.29 21.38
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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

WCDMA

Band Channel f [MHZz] Mode Ratio [dB] Limit [dB]
REL99 3.23

Band 5 4183 836.6
HSDPA 3.29

13.00

REL99 3.34

Band 2 9400 1880.0
HSDPA 3.40
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LTE
Band BW [MHz] | Channel f [MHZz] Mode Ratio [dB] Limit [dB]

QPSK 5.26
10

16QAM 6.20

Band 17 23790 710

QPSK 5.10
5

16QAM 5.95

QPSK 4.51
10

16QAM 5.41

13.00

QPSK 4.47
5

16QAM 5.34

Band 5 20525 836.5

QPSK 4.34
3

16QAM 5.19

QPSK 4.70
1.4

16QAM 5.69
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9.2

WCDMA

CONDUCTED PEAK TO AVERAGE PLOTS

Fnﬂgﬂwmnupﬂ-wm\nmmnnru e arsight Spect um Anatyiar - ULLAGA13 R Dale 372/ 2016 CLT.15 T ] o e
AL & EEEID AL & g e EEED
Radio Sta: Nons Gentr Fraq: £36.600000 MHZ Ragio Sta: Non
s Trig: FraeRun ‘Counts:2.00 M/2.00 Mk s Trig: FraeRun ‘Counts:2.00 M/2.00 Mk
A Gain ow #Atten: 30 8 15 FAtten: 30 0B
Average Power Average Power
22.47 dBm 22.40 dBm
53.06 % at 0dB 10 52.29 % at 0dB 10
WCDMA 10.0 % 1.73dB 0.1 % 10.0 % 1.78dB 0.1 2
Band5 1.0% 2.67dB 1.0% 275dB
0.1% 3.23dB 0.1% 3.29dB
0.01% 3.49 dB 0.01 % 352dB
0.001% 3.65dB 0.001% 3.65dB
0.0001% 3.73dB 0.001 % 0.0001% 3.73dB 0.001 %
Peak 3.74dB Peak 3.75dB
26.21 dBm 26.15 dBm
0% g ae 2048 0% g ae 2048
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA B5 REL99 Mid channel WCDMA B5 HSDPA Mid channel
o e T T o e T T
“Trig: Froe Run Counts:2.00 W2.00 Mk e Trig: FreeRun Counts:2.00 W2.00 Mk
#anen: 30 38 #anen: 30 38
Average Power Average Power
22.05 dBm 22.01 dBm
52.70 % at 0dB A0 51.94 % at 0dB A0
WCDMA 100% 1.75dB il 10.0% 180dB %
Band 2 10% 276 dB 10% 28308
01% 3.34dB 0.1% 3.40dB
0.01% 3.59dB 0.01% 3.65dB
0.001% 3.75dB 0.001% 3.75dB
0.0001% 3.81dB 0.001 % 0.0001% 3.82dB 0.001 %
Peak 3.86 dB Peak 3.84 dB
25.91 dBm 25.85 dBm
“ode 20 dB| “ode 20 dB|
Info BW 5.0000 MHz Info BW 5.0000 MHz
= s = tans,
WCDMA B2 REL99 Mid channel WCDMA B2 HSDPA Mid channel

11—
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LTE Band 17

Weright Specirum Anaier - UGS \ R Dab: VES/T0I61 CLT-15
AL I

AFGainLow

Center Froq: 710.000000 MHz
Trig: Fras Run ‘Counts:2.00 /200 Mpt

Radio S1d

Average Power

23.27 dBm
45.92 % at 0dB 10%

LTE
Band 17 100% 25548
10% 45308

10 MHz 01% 5.26 dB

0.01% 543 dB
0.001% 547dB

0.0001% 548dB 0.001%
Peak 5.48 dB
28.75 dBm

%oam
Info BW 10.000 MHz

Weright Specirum Anaier - UGS \ R Dab: VES/T0I61 CLT-15
AL I

Gentor Freq: 710.000000 MHz Radio Std
Trig: Fres Run ‘Counts:2.00 MI2.00 Mat

AFGainLow

Average Power

22.42dBm
43.65 % at 0dB 10%

100% 28108 —
10% 53208
01% 62008
001% 63708
0001% 64208

0.0001% 6.43dB 0.001%
Peak 6.43 dB
28.85 dBm

T oae 2048
Info B 10,000 MHz

LTE B17 10MHz QPSK Mid channel

LTE B17 10MHz 16QAM Mid channel

Kepighe Specirm Anaiyes - UL: 46728\ R Dot JTS/AIE CLT 18

Canter Freq: 710.000000 M
rig: Free Run

Ha

I | o s

08:11:26 PraJan 10,201
Radio $1d; None

Average Power

23.23dBm
46.80 % at 0dB 10%
LTE
Band 17 100% 252dB o
10%  450dB
5 MHz 01%  5.10dB

0.01% 5.26 dB
0.001% 5.31dB

0.0001% 5.31dB 0.001 %
Peak 5.31dB
28.54 dBm

“ode
Info BW 10.000 MHz

20 d

eyt Spachum Ansysr ULt MBTE R Do 3 TRAN LT 18 =

08:12:28 Pra2an 10,201
Radio $1d; None

Concer Frog: 710,000000 Mz
v Trig: Free Run Counts:200 M2.00 Mpt
sAnen: 32 08
Average Power .
22.39dBm
43.07 % at 0dB 103%
100% 297dB o
1.0% 5.38 dB
01% 5.95 dB
0.01% 6.18 dB
0.001% 6.21dB
0.0001% 6.22dB 0.001 %
Peak 6.24 dB
28.63 dBm
BT 2048
Info BW 10,000 MHz

LTE B17 5MHz QPSK Mid channel

LTE B17 5MHz 16QAM Mid channel
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LTE Band 5

Verogh st S UL U1 R ot SBTEN €LT 18 Tole erogi pechum Ao U U518\ e SBTEEN €11 18 —r
o 5 £ 44134 a0 10,2007 A 5 £ 0445102 M an 10,2017
Center Freq: 83 500000 MHz Radio Std: None. Center Fraq: 836 500000 MHz Radio Std: None.
s+ Trig: Free Run ‘Counts:2.00 M/2.00 Mpt —»- Trig: Free Run ‘Counts:2.00 M/2.00 Mpt
AiGanlow | #Aten: 1248 rGoiniow | #Anen: 3248
Average Power i Average Power Prre
22.92 dBm 22.08 dBm
46.76 % at 0dB 44.21 % at 0dB 10%
LTE 1% 1%
Band 5 10.0% 2.51dB 10 100% 2.76 dB 1
1.0% 4.26 dB 1.0% 5.11dB
10 MHz 0.1% 4.51dB 01% 5.41dB
001% 46108 2 001% 55208 40
0.001% 4.64dB 0.001% 554 dB
0.0001% 4.64dB 0.001 % 0.0001 % 5.55dB 0.001 %
Peak 4.66 dB Peak 5.61dB
27.58 dBm 27.69 dBm
R YT 20 dB| R YT 20 dB|
Info BW 10,000 MHz Info BW 10.000 MHz
- srams = arans
LTE B5 10MHz QPSK Mid channel LTE B5 10MHz 16QAM Mid channel
e Speum sty UL U1 R o WU CLT 18 Tole e Specium Syt UL U1 R Eoe S CLT 18 =
AL e 553034 W an 10, 2017 A e 054015 W jan 10, 017
Center Freq 536 500000 Mz Radlo St Noe. Center Freq: 836 500000 Mz Radlo Std: None.
s Trig: Free Run ‘Counts:2.00 M/2.00 Mpt s~ Trig: Free Run ‘Counts:2.00 M/2.00 Mt
ArGaniow  #Atien: 32dB ArGaniow | #Atien: 3248
Average Power e Average Power e
22.78 dBm 21.92dBm
47.69 % at 0dB 43.89 % at 0dB 10%
LTE 1% 1%
Band 5 100%  247dB i 100% 29248 i
10% 422dB 1.0% 5.05dB
5 MHZ 01% 447 dB 01% 534 dB
001%  458dB ik 001%  550dB 001 %
0.001% 4.62dB 0001% 552dB
0.0001% 4.66 dB 0.001 % 0.0001 % 5.53dB 0.001 %
Peak 4.66 dB Peak 5.57 dB
27.44 dBm 27.49 dBm
T 2048 00001 % Gam 2048,
Info BW 10,000 MHz Info BW 10,000 MHz
= eramss = .
LTE B5 5MHz QPSK Mid channel LTE B5 5MHz 16QAM Mid channel
T et Aoy UL VLS 8 b R BIEEY €LT 18 T et Aoy UL 18R b S BIEE €17 18 =
AL s . 053725 M an 10,2007 i 5 . 043833 P ian 10,2017
Center Frag 895 500800 MHiz Radio Std: None. Conter Frag: 855 500500 Mz Radio Std: None.
Trig: Free Run Counts:2.00 M2.00 Mpt Trig: Free Run Counts:2.00 M2.00 Mpt
AiGanlow | #Aten: 3248 BiGanlow | #Aten: 3248
Average Power T Average Power PP
23.05 dBm 22.21 dBm
47.49 % at 0dB 44.54 % at 0dB 10%
LTE 1% 1%
Band 5 10.0% 257 dB 1% 100% 2.80dB 1%
1.0% 4.08 dB 1.0% 4.92 dB
3 MHz 01%  434dB 01%  519dB
001%  4.47dB 4 001%  532dB 4
0.001% 4.49dB 0.001% 5.34dB
0.0001% 4.50dB 0.001 % 0.0001 % 5.35dB 0.001 %
Peak 451dB Peak 537 dB
27.56 dBm 27.58 dBm
00001 % 5am 20 0B, 00001 * 5am 2008
Info BW 10.000 MHz Info BW 10.000 MHz
= srams = arans
LTE B5 3MHz QPSK Mid channel LTE B5 3MHz 16QAM Mid channel
pecm Rnyer UL U\ o SN €T 18 [E=r pecum ks UL U0\ R o S €11 18 =
A T 543503 W an 10, 2017 A T 543611 W jan 10, 2017
Center Freq 836 500000 MHz Radio Std: None. Center Freq: 836 500000 MHz Radio Std: None.
s Trig: Free Run ‘Counts:2.00 M/2.00 Mpt s Trig: Free Run ‘Counts:2.00 MI2.00 Mpt
ArGoniow | #Atien: 32dB MrGoiniow | #Anen: 3248
Average Power 5 Average Power i
22.68 dBm 21.71 dBm
47.78 % at 0dB 43.42 % at 0dB 103
LTE 1% 1%
Band 5 100% 24848 % 100%  283dB %
1.0% 4.40 dB 1.0% 5.35 dB
1.4 MHz 01%  470dB 01%  569dB
001%  4.83dB b 001% 581dB 001%
0001% 4.86dB 0001% 584dB
0.0001% 4.87dB 0.001 % 0.0001% 5.88dB 0.001 %
Peak 4.88 dB Peak 5.89 dB
27.56 dBm 27.60 dBm
00001 % G 2048 00001 % Gam 2048,
Info BW 10,000 MHz Info BW 10,000 MHz
= eramss = .
LTE B5 1.4MHz QPSK Mid channel LTE B5 1.4MHz 16QAM Mid channel
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REPORT NO: 4787821360-E5V2 DATE: FEB 16, 2017
FCC ID: ASLSMWe627

10. LIMITS AND CONDUCTED RESULTS

10.1. OCCUPIED BANDWIDTH

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)
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DATE: FEB 16, 2017

10.1.1. OCCUPIED BANDWIDTH RESULTS
WCDMA
Band Mode Channel f [MHZz] 99% BW [MHz] 26dB BW [MHz]
4132 826.4 4.0566 4.598
REL99 4183 836.6 4.0743 4.621
4233 846.6 4.0594 4.590
Band 5
4132 826.4 4.0704 4.603
HSDPA 4183 836.6 4.0695 4,618
4233 846.6 4.0669 4,577
9262 1852.4 4.0673 4.603
REL99 9400 1880.0 4.0573 4.604
Band 2 9538 1907.6 4.0669 4.590
a 9262 1852.4 4.0564 4.591
HSDPA 9400 1880.0 4.0696 4,593
9538 1907.6 4.0680 4,595
LTE Band 17
Band BW [MHz] | Channel f [MHZz] Mode 99% BW [MHz] 26dB BW [MHz]
QPSK 8.9714 10.14
23780 709.0
16QAM 8.9618 10.40
QPSK 8.9527 10.08
10 23790 710.0
16QAM 8.9779 10.27
QPSK 8.9518 9.963
23799 711.0
Band 17 16QAM 8.9751 10.09
an
QPSK 4.4872 5.059
23755 706.5
16QAM 4.4903 5.047
QPSK 4.4826 5.052
5 23790 710.0
16QAM 4.4976 5.021
QPSK 4.4963 5.014
23824 713.5
16QAM 4.4949 5.166
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FCC ID: A3LSMW627
LTE Band 5
Band | BW[MHz] | Channel f [MHz] Mode 99% BW [MHz] | 26dB BW [MHZ]
PSK 8.9854 10.10
20450 829.0 1C;QAM 8.9493 10.28
PSK 8.9696 10.12
10 20524 836.5 1CEJSQAM 8.9837 10.19
PSK 9612 10.21
20599 844.0 1?SQSAM :.2207 10.21
PSK 4.4970 5.034
20425 826.5 1?30AM 4.4932 5.030
PSK 4.4955 °.072
5 20524 836.5 1(2QAM 4.4983 5.080
QPSK 4.4832 5.045
. 20624 846.5 16QAM 4.4922 5.014
0415 8055 QPSK 2.6847 2.987
16QAM 2.6798 2.987
PSK 2.6870 2.961
3 20524 836.5 1C;QAM 2 6861 2.993
PSK 2.6830 2.978
20634 847.5 1?;QA|\/| 2.6853 2.979
PSK 1. 1.301
20407 824.7 1(2QSA|\/| 1 8:23 1.313
PSK 1.0817 1.278
1.4 20524 836.5 ngSAM ] _8240 1.296
QPSK 1.0844 1.260
20624 848.3 16QAM 1.0889 1.302
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DATE: FEB 16, 2017

10.1.2.

WCDMA Band 5

OCCUPIED BANDWIDTH PLOTS

Ehu-vnson-nwrm B | G S006 | CT-1E
RL

Band 5

Ehu-vnson-nwrm B | G S006 | CT-1E
RL

Center Freq: 526400000 MHz
e Trig: Free R AvglHold: 1010 e Trig: FroeR AvgiHold:>10/10
SiEGaint.ow #Atien: 30 dB SiEGaint.ow #Atien: 30 4B
0 Ref 30.00 dBm
Log

‘Center 826.4 MHz

Ref 30.00 dBm

#Res BW 51 kHz

#VBW 150 kHz

Span 10 MHz

‘Center 826.4 MHz

husc i Asignment Completed

Span 10 MHz
Sweep 5.333ms #Res BW 51KHz #VBW 150 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 30.9 dBm
4.0566 MHz 4.0704 MHz
Transmit Freq Error 3.856 kHz OBW Power 99.00 % Transmit Freq Error 9.424 kHz OBW Power 99.00 %
x dB Bandwidth 4.598 MHz x dB -26.00 dB x dB Bandwidth 4.603 MHz x dB -26.00 dB

REL99 Low channel

HSDPA Low channel

Ehu-vnson-nwrm B | G S006 | CUT-1E
RL E

AFGainLow

Center Freq: 836.600000 MHz
Trig: Free Run AvgiHold: 10140
sanen: 30 4B

041037
Radio Std. N

Radic Device: BTS

Ehu-vnson-nwrm B | G S006 | CUT-1E
RL E

AFGainLow

snen: 30 8

Center Freq. 836.600000 MHz
Trig: Free Run AvgiHold: 10140

O4siza
Radio Std. Nane

Ref 30.00 dBm

‘Center 836.6 MHz
#Res BW 51 kHz

Span 10 MHz

Ref 30.00 dBm

Radic Device: BTS

#VBW 150 kHz

‘Center 836.6 MHz

Span 10 MHz
Sweep 5.333ms #Res BW 51KHz #VBW 150 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 30.9 dBm
4.0743 MHz 4.0695 MHz
Transmit Freq Error 1.202 kHz OBW Power 99.00 % Transmit Freq Error =2.216 kHz OBW Power 99.00 %
x dB Bandwidth 4.621 MHz x dB -26.00 dB x dB Bandwidth 4.618 MHz x dB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

Ewww-m G905\ 8 Dot NG | CLT 16
RL ©

Center Freq: 846.600000 MHz

Ewww-m G905\ 8 Dot NG | CLT 16
RL ©

Center Freq. 46.600000 MHz
v. Trig FresRun AvgiHold: 10140 e. Trig-FresRun AvgiHold: 10140
AFGainLow Sanen: 30 dB HEGaintow snen: 30 8
0 Ref 30.00 dBm
Log

‘Center 846.6 MHz

Ref 30.00 dBm

#Res BW 51 kHz

#VBW 150 kHz

Span 10 MHz

‘Center 846.6 MHz

Span 10 MHz
Sweep 5.333ms [#Res BW 51 kHz #VBW 150 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 31.0dBm Occupied Bandwidth Total Power 31.0dBm
4.0594 MHz 4.0669 MHz
Transmit Freq Error 3.326 kHz OBW Power 9.00 % Transmit Freq Error 1373 kHz OBW Power 9.00 %
x dB Bandwidth 4.590 MHz xdB -26.00 dB x dB Bandwidth 4.577 MHz x dB -26.00 dB

REL99 High channel

HSDPA High channel
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WCDMA Band 2

Ehu-vnson-nwrm B | G S006 | CT-1E
RL

SiEGaint.ow

Center Freq: 1852400000 GHz
Trig: Free Run AvglHold: 1010
#atten: 30 4B

e e

Radio Device: BTS

Ehu-vnson-nwrm B | G S006 | CT-1E
RL

SiEGaint.ow

Center Freq: 1852400000 GHz
Trig: Free Run AvglHold: 1010
#ten: 30 4B

31878
Radio Std: Nane

Radio Device: BTS

Ref 30.00 dBm

dB/d Ref 30.00 dBm

Center 1.852 GHz
#Res BW 47 kHz

#VBW 130 kHz

Span 10 MHZ
Sweep 5.333 ms

Center 1.852 GHz
#Res BW 47 kHz

HVBW 130 kHz

Span 10 MHZ
Sweep 5.333 ms

Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 30.4 dBm
4.0673 MHz 4.0564 MHz

Transmit Freq Error 2.717 kHz OBW Power 99.00 % Transmit Freq Error -5.801 kHz OBW Power 99.00 %

x dB Bandwidth 4.603 MHz x dB -26.00 dB x dB Bandwidth 4.591 MHz x dB -26.00 dB

REL99 Low channel HSDPA Low channel

e = |

317200 P30 10,2017

aese

Center Freq: 1830000000 GHz Center Freq: 1830000000 GHz

Ewsﬂm—-mrm B | G S006 | CT-1E Ewsﬂm—-mrm B | G S006 | CT-1E
RL RL

Radio Std: Nane Radic Std: Nan
e Trig: FreeRun AvglHold: 10110 e Trig: FroeR AvglHold: 1010
SiEGaint.ow #Atien: 30 dB Radic Device: BTS SiEGaint.ow #Atien: 30 4B Radic Device: BTS
Ref 30.00 dBm da/div Ref 30.00 dBm

‘ Log

Band 2

Center 1.88 GHz
#Res BW 47 kHz

Span 10 MHz
Sweep 5.333ms

Center 1.88 GHz
#Res BW 47 kHz

Span 10 MHz

#VBW 130 kHz #VBW 130 kHz Sweep 5.333 ms|

Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 30.4 dBm
4.0573 MHz 4.0696 MHz

Transmit Freq Error =543 Hz OBW Power 99.00 % Transmit Freq Error -932 Hz OBW Power 99.00 %

x dB Bandwidth 4.604 MHz x dB -26.00 dB x dB Bandwidth 4.593 MHz x dB -26.00 dB

REL99 Mid channel HSDPA Mid channel

[ f
Radic Std Non

ey Epecmiem Ayser UL B | R Do 20 008 | CLT-LE

KL [ e INT Toh AT
Center Freq: 1907600000 Gz
Trig: Fres Run

AvgiHold: 10140
sanen: 30 4B

ey Epecmiem Ayser UL B | R Do 20 008 | CLT-LE
KL [ eI Toh AT
Center Freq. 1.907600000 Gz
A A

Trig: Fres Run AvgiHoid:> 1040
snen: 30 8

#FGaindow i Radio Device: BTS

Radic Device: BTS

AFGainLow

da/div Ref 30.00 dBm da/div

0 a8 0 a8 Ref 30.00 dBm
Log Log

Center 1.908 GHz Span 10 MHz Center 1.908 GHz Span 10 MHz
#Res BW 47 kHz #VBW 130 kHz Sweep 5.333ms #Res BW 47 kHz #VBW 130 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 30.8 dBm
4.0669 MHz 4.0680 MHz
Transmit Freq Error -2.558 kHz OBW Power 99.00 % Transmit Freq Error =3.010 kHz OBW Power 99.00 %
x dB Bandwidth 4.590 MHz x dB -26.00 dB x dB Bandwidth 4.595 MHz x dB -26.00 dB

REL99 High channel HSDPA High channel
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LTE Band 17

ey Epecmiem Ayser UL B | B Do 20 008 | CLT-1E
RL
enter Fred X

Center Freq: 708000000 MHz

[
Radio Std. N

‘Keyvight Spectrum Anafyrer - UL 46018 | B Date: 320716 1 CLT: 15
il
enter Freq 709.

Center Freq. 709.000000 MHz

519:00 o0
Radic Std. Nane

v Trig: Fres Run AvgiHold: 1040 v Trig: Fresflun AvgiHold: 40110
A GaincLow #Anen: 3248 Radio Device: BTS SHFGainLow #ren: 3208 Radic Device: BTS
0 Ref 30.00 dBm 0 Ref 30.00 dBm
Log Log
Center 708 MHz Span 15 MHz Center 708 MHz Span 15 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 29.5 dBm
8.9714 MHz 8.9618 MHz
Transmit Freq Error 21.275 kHz OBW Power 99.00 % Transmit Freq Error 12.253 kHz OBW Power 99.00 %
x dB Bandwidth 10.14 MHz x dB -26.00 dB x dB Bandwidth 10.40 MHz x dB -26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

eyt Specem Aty - UL AGHE | 8 Dot HZ3/0I61 LT 15
WL ©
enter Fred X

AFGainLow

Center Freq: 710.000000 MHz
Trig: Fres Run AvgiHoid:> 040
sanen: 32 4B

AvglHold:>10/10

eyt Specem Aty - UL AGHE | 8 Dot HZ3/0I61 LT 15
WL ©
enter Fred X

Center Freq. 710.000000 MHz
e. TrigFresRun
AFGainLow

sanen: 3208

Radic Device: BTS

Ref 30.00 dBm

Band 17

Center 710 MHz

10MHz

Span 15 MHz

Ref 30.00 dBm

0 dad
Log |

Center 710 MHz

Span 15 MHz

#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.5dBm Occupied Bandwidth Total Power 29.6 dBm
8.9527 MHz 8.9779 MHz
Transmit Freq Error 21.084 kHz OBW Power 9.00 % Transmit Freq Error 4.722 kHz OBW Power 9.00 %
x dB Bandwidth 10.08 MHz xdB -26.00 dB x dB Bandwidth 10.27 MHz x dB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

e Specom Aty - UL AGHTE | & Dot SES/ANG  CLT- 16,
AL o
enter Fre: K

AFGainLow

Center Freq: 711.000000 MHz
Trig: Free Run AvgiHold: 10140
sanen: 32 4B

[
Radio St N

Radic Device: BTS

e Specom Aty - UL AGHTE | & Dot SES/ANG  CLT- 16,
AL o
enter Fre: K

Center Freq. 711.000000 MHz
e. Trig-FresRun
AFGainLow

AvgiHold: 10140
sanen: 3208

62031
Radio Std. Nane

Radic Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Center 711 MHz
#Res BW 150 kHz

#VBW 470 kHz

Span 15 MHZ

Sweep 1.333 ms

Center 711 MHz

#Res BW 150 kHz HVBW 470 kHz

Span 15 MHZ
Sweep 1.333 ms

Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 29.6 dBm
8.9518 MHz 8.9751 MHz

Transmit Freq Error 11.981 kHz OBW Power 9.00 % Transmit Freq Error 8.703 kHz OBW Power 9.00 %

x dB Bandwidth 9.963 MHz xdB -26.00 dB x dB Bandwidth 10.09 MHz x dB -26.00 dB

10MHz QPSK High channel

10MHz 16QAM High channel
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En.mwu,._.-m G0 8 Do, TG LT 15 = En.msma-umm TG \R Dot BEANG CLT 1% . ==
AL : S Tow Gei16:31 P 3an 1, 2017 AL : G i Tow 61640 P30 1, 2017
‘Center Freq: 706.500000 Mz Radio Std. Nane Center Freq, 706.500000 M Radic Std. Nane
L o T Freehim " enter Fraq 705, v Ty PreeRim AvaHold: 1010
A GaincLow #Anen: 3248 Radio Device: BTS A GaincLow #anen: 3248 Radic Device: BTS

0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
ul ‘ Log |
Center 706.5 MHz Span 7.5 MHz Center 706.5 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

Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.4 dBm

4.4872 MHz 4.4903 MHz
Transmit Freq Error 6.603 kHz OBW Power 99.00 % Transmit Freq Error 1.115 kHz OBW Power 99.00 %
x dB Bandwidth 5.059 MHz x dB -26.00 dB x dB Bandwidth 5.047 MHz x dB -26.00 dB

5MHz QPSK Low channel 5MHz 16QAM Low channel

s Specem Aty - L G916\ & Dot 287061 LT 1. Ve Syt Rty - O 460158 Do NG\ CLT 1%, : ==
8 G S Ih TG AT 8 G st TG AT 0617238 Pjan 1, 2017
wer L T ot wer L I Ll T
A GainLow #Anen: 32 dB Radio Device: BTS HFGaincLow #Aren: 3205 Radio Device: BTS
ouziay  Ref 30.00 dBm ouziay  Ref 30.00 dBm
Log Log
Band 17 | ’
5M H z Center 710 MHz Span 7.5 MHz Center 710 MHz Span 7.5 MHz
[#Res BW 75 kHz FVBW 220 kHz Sweep 4ms [#Res BW 75 kHz FVBW 220 kHZ Sweep 4ms
Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 29.4 dBm
4.4826 MHz 4.4976 MHz
Transmit Freq Error -1.054 kHz OBW Power 9.00 % Transmit Freq Error -6.629 kHz OBW Power 9.00 %
x dB Bandwidth 5.052 MHz xdB -26.00 dB x dB Bandwidth 5.021 MHz x dB -26.00 dB

5MHz QPSK Mid channel 5MHz 16QAM Mid channel

eyt Specum by - LGB0 8 Dot /01 CLT- 1. eyt Specinim Ansyae - UL G918\ 8 Dot N6 | CLT- 16 B
E!\. G TG AT 2017 E!\. G st TG AT
Center Freq: 713.500000 Mz Radio s Center Frea: 713.500000 Mz
LA o T Freehim vaold: 1010 enter Fraq 713, v Ty PreeRin AvaHold:>1010
A GainLow #Anen: 32 dB Radio Device: BTS A GainLow #Aren: 3205 Radio Device: BTS
10 deura Ref 30.00 dBm 10 deura Ref 30.00 dBm
Log Log
‘Center 713.5 MHz ‘Span 7.5 MHz. ‘Center 713.5 MHz ‘Span 7.5 MHz.
[#Res BW 75 IKHZ #VBW ?II] KHz sweep A_m; [#Res BW 75 IKHZ FVBW 220 kHZ sweep A_m;
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.5 dBm
4.4963 MHz 4.4949 MHz
Transmit Freq Error 5.881 kHz OBW Power 9.00 % Transmit Freq Error 4.619 kHz OBW Power 9.00 %
x dB Bandwidth 5.014 MHz xdB -26.00 dB x dB Bandwidth 5.166 MHz x dB -26.00 dB

5MHz QPSK High channel 5MHz 16QAM High channel
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LTE Band 5

ey Epecmiem Ayser UL B | B Do 20 008 | CLT-1E = ) ey Epecmiem Ayser UL B | B Do 20 008 | CLT-1E
RL " 3 an 10,2017 RL
‘Center Freq: 828000000 MHz
Trig: Free Run AvglHold: 1010

sesan - o s
Radic St N Certer Freq: §28.000000 MHz Rdic Std: Nane
- e Trig:FreeRiun Avgiold: 10110
FGaincLow #Anen: 3248 Radic Device: BTS iFGaincLow #Atten. 3208 Radic Device: BTS

10 Ref 30.00 dBm 10 Ref 30.00 dBm

Log Log
Center 820 MHzZ Span 15 MHz Center 820 MHzZ Span 15 MHz
HRes BW 150 kHz VB 470 KHZ Sweep 1.333ms HRes BW 150 kHz FVBW 470 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.4 dBm

8.9854 MHz 8.9493 MHz
Transmit Freq Error 26.330 kHz OBW Power 99.00 % Transmit Freq Error 18.765 kHz OBW Power 99.00 %
x dB Bandwidth 10.10 MHz x dB -26.00 dB x dB Bandwidth 10.28 MHz x dB -26.00 dB
10MHz QPSK Low channel

10MHz 16QAM Low channel

ey Epecmiem Ayser UL B | B Do 20 008 | CLT-1E
RL " .
‘Center Freq: 838 500000 MHz

e Sprei Aty UL EOE | Do SES/ANE LT 1
- Cemer Freq: 836 800000 MRz
s Trig: Fres Run Avgiold: 10110 v Trig:FreeRiun Avgiold: 10110
FGainow #Atien: 32 4B FGainow #Atien. 32 48
0 Ref 30.00 dBm (s Ref 30.00 dBm
og ‘ og
Band 5
10MHz Center 836.5 MHz Span 15 MHz Center 836.5 MHz Span 15 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.4 dBm
8.9696 MHz 8.9837 MHz
Transmit Freq Emor 13.163 kHz OBW Power 99.00 % Transmit Freq Emor 461 Hz OBW Power 99.00 %
x dB Bandwidth 10.12 MHz x dB -26.00 dB x dB Bandwidth 10.19 MHz x dB -26.00 dB
10MHz QPSK Mid channel

10MHz 16QAM Mid channel

ey Epecmiem Ayser UL B | R Do 20 008 | CLT-LE ey Epecmiem Ayser UL B | R Do 20 008 | CLT-LE
KL [ e INT Toh AT 2017 KL ©
Center Freq: 844.000000 MHz
Trig: Free Run AvgiHold: 10140

teiseiz e o Tow A s
Radio Std. N Center Freq. 844.000000 MKz Radic Std. Nane
- v Trig: Fresflun AvgiHold: 40110
A GaincLow #Anen: 3248 Radio Device: BTS A GaincLow #anen: 3248 Radic Device: BTS

0 Ref 30.00 dBm 0 Ref 30.00 dBm

Log Log
Center 844 MHz Span 15 MHz Center 844 MHz Span 15 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 29.5 dBm

8.9612 MHz 8.9807 MHz
Transmit Freq Error 6.770 kHz OBW Power 99.00 % Transmit Freq Error 11.214 kHz OBW Power 99.00 %
x dB Bandwidth 10.21 MHz x dB -26.00 dB x dB Bandwidth 10.21 MHz x dB -26.00 dB
10MHz QPSK High channel

10MHz 16QAM High channel
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Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

v. Trig Fres Run
AFGainLow

Center Freq: 826.500000 MHz
AvgiHold: 10140
sanen: 32 4B

045503 PMJan 10,2017
Radio Std. Nane

Radic Device: BTS

EWW-*W_ LG8 D R\ CLTLE
L8 ©

AFGainLow

Center Freq. 826500000 MHz
. Trig-Fres Run AvgiHold: 10140
sanen: 3208

43
Radio Std. Nane

Radic Device: BTS

Ref 30.00 dBm

0 dadiv

Log

da/div Ref 30.00 dBm

Log

Center 8265 MHz Span 7.5 MHz Center 8265 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
Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 29.3dBm
4.4970 MHz 4.4932 MHz
Transmit Freq Error 8.186 kHz OBW Power 99.00 % Transmit Freq Error 11.954 kHz OBW Power 99.00 %
x dB Bandwidth 5.034 MHz x dB -26.00 dB x dB Bandwidth 5.030 MHz x dB -26.00 dB

5MHz QPSK Low channel

5MHz 16QAM Low channel

Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

AFGainLow

Center Freq: 836.500000 MHz
Trig: Free Run AvgiHold: 10140
sanen: 32 4B

045544 PMJan 10,2017
Radio Std. Nane

Radic Device: BTS

EWW-*W_ LG8 D R\ CLTLE
L8 ©

AFGainLow

Center Freq. 836500000 MHz
o Trig: FreeRun AvgiHold: 10140
sanen: 3208

Radic Device: BTS

Bdiv Ref 30.00 dBm

0 da
Log

da/div Ref 30.00 dBm

Log |

Band 5
5M H z Center 836.5 MHz Span 7.5 MHz Center 836.5 MHz Span 7.5 MHz
[#Res BW 75 _kHZ #VBW ?II] KHz Smp A_m; [#Res BW 75 _kHZ FVBW 220 kHZ Smp A_m;
Occupied Bandwidth Total Power 30.1 dBm Occupied Bandwidth Total Power 29.1 dBm
4.4955 MHz 4.4983 MHz
Transmit Freq Error 4.672 kHz OBW Power 9.00 % Transmit Freq Error 238 Hz OBW Power 9.00 %
x dB Bandwidth 5.072 MHz xdB -26.00 dB x dB Bandwidth 5.080 MHz x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

HIFGainLow

Center Freq: 846.500000 MHz
Trig: Free Run AvgiHold: 10140
sanen: 32 4B

045424 PMJan 10,2017
Radio Std. Nane

Radic Device: BTS

EWW-*W_ LG8 D R\ CLTLE
L8 ©

HIFGainLow

Center Freq. 846500000 MHz
o Trig: FreeRun AvgiHold: 10140
sanen: 3208

Radic Std Non

Radic Device: BTS

0 dBds Ref 30.00 dBm

dB/d Ref 30.00 dBm

Center 846.5 MHZ
#Res BW 75 kHz

#VBW 220 kHz

Span 7.5 MHZ,
Sweep 4 ms

Center 846.5 MHZ
#Res BW 75 kHz

VB 220 kHz

Span 7.5 MHZ,
Sweep 4 ms

Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 29.3 dBm
4.4832 MHz 4.4922 MHz

Transmit Freq Error -1.606 kHz OBW Power 9.00 % Transmit Freq Error -2.511 kHz OBW Power 9.00 %

x dB Bandwidth 5.045 MHz xdB -26.00 dB x dB Bandwidth 5.014 MHz x dB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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Band 5

3MHz

Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

v. Trig FresRun
AFGainLow

Center Freq: 825.500000 MHz
AvglHold:>10/10
sanen: 32 4B

Radic Device: BTS

AFGainLow

EWW-*W_ LG8 D R\ CLTLE
L8 ©

. Trig:Fres fun

Center Freq. 825500000 MHz
AvgiHold: 10140
sanen: 3208

46
Radio Std. Nane

Radic Device: BTS

Bdiv Ref 30.00 dBm

0 da
Log ‘

da/div Ref 30.00 dBm

‘Center 825.5 MHz
#Res BW 47 kHz

#VBW 130 kHz

Span 4.5 MHz
Sweep 2.667 ms

‘Center 825.5 MHz
#Res BW 47 kHz

#VBW 130 kHz

Span 4.5 MHz
Sweep 2.667 ms

Occupied Bandwidth

2.6847 MHz
Transmit Freq Error 481Hz
x dB Bandwidth 2.887 MHz

Total Power 30.3 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

2.6798 MHz
Transmit Freq Error 3.335 kHz
x dB Bandwidth 2.887 MHz

Total Power 29.5 dBm
OBW Power 99.00 %
x dB -26.00 dB

3MHz QPSK Low channel

3MHz 16QAM Low channel

Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

AFGainLow

Center Freq: 836.500000 MHz
Trig: Fres Run AvgiHoid:> 040
sanen: 32 4B

Radic Device: BTS

EWW-*W_ LG8 D R\ CLTLE
L8 ©

AFGainLow

e TrigeF

Center Freq. 836500000 MHz
res Run AvgiHold: 10140
sanen: 3208

[
Radio Std.

Radic Device: BTS

da/div Ref 30.00 dBm

Log ‘

da/div Ref 30.00 dBm

Log

‘Center 836.5 MHz
#Res BW 47 kHz

#VBW 130 kHz

Span 4.5 MHz

Sweep 2.667 ms

‘Center 836.5 MHz
#Res BW 47 kHz

HVBW 130 kHz

Span 4.5 MHz
Sweep 2667 ms

Occupied Bandwidth

2.6870 MHz
Transmit Freq Error 4,537 kHz
x dB Bandwidth 2.861 MHz

Total Power 30.3 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

2.6861 MHz
Transmit Freq Error 1.350 kHz
x dB Bandwidth 2.893 MHz

Total Power 29.2 dBm
OBW Power 99.00 %
x dB -26.00 dB

3MHz QPSK Mid channel

3MHz 16QAM Mid channel

Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

HIFGainLow

Center Freq: 847.500000 MHz
Trig: Fres Run AvgiHoid:> 040
sanen: 32 4B

[
Radio St

Radic Device: BTS

EWW-*W_ LG8 D R\ CLTLE
L8 ©

HIFGainLow

w. Trig-FresRun

Center Freq. 847.500000 MHz
A AvglHold:>10/10
sanen: 3208

Radic Device: BTS

0 dBds Ref 30.00 dBm

dB/d Ref 30.00 dBm

Center 847.5 MHzZ
#Res BW 47 kHz

#VBW 130 kHz

‘Span 4.5 MHZ,
Sweep 2.667 ms

Center 847.5 MHzZ
#Res BW 47 kHz

HVBW 130 kHz

‘Span 4.5 MHZ,
Sweep 2.667 ms

Occupied Bandwidth

2.6830 MHz
Transmit Freq Error 3.902 kHz
x dB Bandwidth 2.878 MHz

Total Power 30.5 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

2.6853 MHz
Transmit Freq Error 1,090 kHz
x dB Bandwidth 2.879 MHz

Total Power 29.5 dBm
OBW Power 99.00 %
x dB -26.00 dB

3MHz QPSK High channel 3MHz 16QAM High channel
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En,msvm--*_.-m G0 8 Do, TG LT 15 e En,msma--*.m TGE 8 Dot NG T 1. . ==
AL T S Tow eid813 P 3on 18, 2017 AL T G i Tow G a1
Center Freg: 524700000 Mz 2 Center Frea, 824700000 Mz Radio Std. Nane
v Trig: Fres Run AvgiHold: 1040 v Trig: Fresflun AvgiHold: 1040
A GaincLow #Anen: 3248 Radio Device: BTS SHFGainLow #ren: 3208 Radic Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log 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 52 kHz Sweep 4.667 ms
Occupied Bandwidth Total Power 29.9 dBm Occupied Bandwidth Total Power 29.0 dBm
1.0866 MHz 1.0867 MHz
Transmit Freq Error =3.030 kHz OBW Power 99.00 % Transmit Freq Error 1.106 kHz OBW Power 99.00 %
x dB Bandwidth 1.301 MHz x dB -26.00 dB x dB Bandwidth 1.313 MHz x dB -26.00 dB

1.4MHz QPSK Low channel 1.4MHz 16QAM Low channel

s Specem Aty - L G916\ & Dot 287061 LT 1. Ve Syt Rty - O 460158 Do NG\ CLT 1%, : ==
A G S Ih TG AT A G G i TG AT 4843 Pjan 18,2017
‘Center Freq: 835.500000 Mz Center Freq. §36.500000 Mz Radic Sta. Non
v+ Trig:FresRun AvgiHold: 1040 v Trig: FreeAun r—
A GainLow #Anen: 32 dB Radio Device: BTS HFGaincLow #Aren: 3205 Radio Device: BTS
ouaiay  Ref 30.00 dBm ouziay  Ref 30.00 dBm
Log Log
Band 5
1 4M H z Center 836.5 MHz ‘Span 2.1 MHz Center 836.5 MHz ‘Span 2.1 MHz
: [#Res BW 22 kH2 FVBW 62 kHz Sweep 4.667 ms [#Res BW 22 kH2 HVBW 62 kHz Sweep 4.667 ms
Occupied Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 29.1 dBm
1.0817 MHz 1.0840 MHz
Transmit Freq Error -2.985 kHz OBW Power 9.00 % Transmit Freq Error 1.226 kHz OBW Power 9.00 %
x dB Bandwidth 1.278 MHz xdB -26.00 dB x dB Bandwidth 1.296 MHz x dB -26.00 dB

1.4MHz QPSK Mid channel 1.4MHz 16QAM Mid channel

eyt Specum by - LGB0 8 Dot /01 CLT- 1. eyt Specinim Ansyae - UL G918\ 8 Dot N6 | CLT- 16 B
A G S Ih TG AT O 2017 A G st Tow 4728 W,
Center Freq: 848.300000 Mz Radio 5 Center Freq. S48.300000 Mz Radic Std. Non
v+ Trig: FresRun AvgiHold: 1040 v Trig: FreeAun AvgiHold: 1040
A GainLow #Anen: 32 dB Radio Device: BTS HFGaincLow #anen: 3248 Radio Device: BTS
10 deura Ref 30.00 dBm 10 deura Ref 30.00 dBm
Log Log
‘Center 848.3 MHz ‘Span 2.1 MHz. ‘Center 848.3 MHz ‘Span 2.1 MHz.
[#Res BW 2_2_!("2 FVBW 62 kHz S“_!p A,ﬁ_ﬁ?_r!l_s [#Res BW 2_2_!("2 WVBW _61 KI:‘! S“_!p A,ﬁ_ﬁ?_r!l_s
Occupied Bandwidth Total Power 26.9 dBm Occupied Bandwidth Total Power 29.3 dBm
1.0844 MHz 1.0889 MHz
Transmit Freq Error -1.947 kHz OBW Power 9.00 % Transmit Freq Error 1602 kHz OBW Power 9.00 %
x dB Bandwidth 1.260 MHz xdB -26.00 dB x dB Bandwidth 1.302 MHz x dB -26.00 dB

1.4MHz QPSK High channel 1.4MHz 16QAM High channel
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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.

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.

WCDMAI/LTE
a) Setthe RBW =1 ~ 1.5 % of OBW(Typically limited to a minimum RBW of 1% of the OBW)
b) Set VBW 2 3 x RBW;
c) Setspan = 1.5times the OBW;
d) Sweep time = Auto;
e) Detector = RMS;
f)  Ensure that the number of measurement points = 2*Span/RBW;

g) Trace mode = Average (100);

RESULTS
WCDMA
Band Mode Side f [MHZz] Level [dBm] Limit [dBm]
Lower 824 -29.687
REL99
Upper 849 -32.113
Band 5
Lower 824 -30.933
HSDPA
Upper 849 -31.891
-13.00
Lower 1850 -30.373
REL99
Upper 1910 -32.209
Band 2
Lower 1850 -30.648
HSDPA
Upper 1910 -33.309
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LTE 17
Bandwidth Mode Side RB Status f [MHz] Level [dBm] Limit [dBm]
1RB 704.000 -16.024
Lower
FRB 704.000 -29.794
QPSK
1RB 716.000 -20.536
Upper
FRB 716.000 -27.354
10 MHz
1RB 704.000 -15.440
Lower
FRB 704.000 -29.389
16QAM
1RB 716.000 -16.162
Upper
FRB 716.000 -26.143
-13.00
1RB 704.000 -14.931
Lower
FRB 704.000 -30.622
QPSK
1RB 716.000 -14.937
Upper
FRB 716.000 -28.897
5 MHz
1RB 704.000 -17.637
Lower
FRB 704.000 -31.776
16QAM
1RB 716.000 -14.589
Upper
FRB 716.000 -27.591
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LTE S
Bandwidth Mode Side RB Status f [MHz] Level [dBm] Limit [dBm]
1RB 824.000 -15.158
Lower
FRB 824.000 -30.364
QPSK
1RB 849.000 -14.259
Upper
FRB 849.000 -27.857
10 MHz
1RB 824.000 -15.148
Lower
FRB 824.000 -31.689
16QAM
1RB 849.000 -17.651
Upper
FRB 849.000 -30.085
1RB 824.000 -16.832
Lower
FRB 824.000 -27.914
QPSK
1RB 849.000 -16.140
Upper
FRB 849.000 -26.973
5 MHz
1RB 824.000 -17.180
Lower
FRB 824.000 -31.425
16QAM
1RB 849.000 -15.113
Upper
FRB 849.000 -31.092
-13.00
1RB 824.000 -17.774
Lower
FRB 824.000 -29.714
QPSK
1RB 849.000 -16.600
Upper
FRB 849.000 -28.911
3 MHz
1RB 824.000 -18.018
Lower
FRB 824.000 -29.476
16QAM
1RB 849.000 -18.161
Upper
FRB 849.000 -30.198
1RB 824.000 -22.469
Lower
FRB 824.000 -28.190
QPSK
1RB 849.000 -22.425
Upper
FRB 849.000 -28.863
1.4 MHz
1RB 824.000 -22.927
Lower
FRB 824.000 -30.530
16QAM
1RB 849.000 -22.589
Upper
FRB 849.000 -28.913
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10.2.1. BAND EDGE P

WCDMA

LOTS

Wiy Spectnan Anthue - UL $5141 R Dt /016 T 16
AL 7
-enter Freq 824.000000 MHz

PG Wide 4 Tfig- FreeRun

ivg Type: RIS
AvglHold: 1001100

iyt Spectnan Anth s - LL S5141 R Dt /25016 AT, 16
AL c
Center Freq 824.000000 MHz |

fivg Type: RMS

PG Tide -+ Trig: FreeRun AvglHold: 100100

WGainLow EAnon: 24 48 Wi Low EAnn: 24 4B
Ref Offset 16.04 B Micr Ref Offset 16.04 dB Micr
10 deiciv_ Ref 30.00 dBm 10 deiciv_ Ref 30.00 dBm
od og
ICenter 824.000 MHz Span 11,00 MHz, [Center 824,000 MHz Span 11,00 MHz||
[#Res BIW 51 kHz VBW 150 kHz' #Sweep 28.00 ms (10001 pts)| [#Res BW 51 kHz VBW 150 kH2* #Sweep 28.00 ms (10001 pts)|
= s = s

REL99 Low channel

HSDPA Low channel

Band 5 Weysight Spectrum Analyze - LL: 81 & Bate: 372802016 | €17 16
E 1n T
onter Freq 849,000000 MHz
RO Wds o T FresRun
WG Law. #Aten: 24 B

Avg Type: RMS
AvgiHole: 100100

e Specm A LA G § oS R €11 18
E AL c -
Center Froq 845.000000 MHz |

Awg Type: RMS
PNG: Ve ~+-  Trig: FreeRun AvgiHoia: 100100
WG Lo SAgen: 24 98

Ref Offset 16.04 4B
10 d2iciv_Ref 30.00 dBm
o9

MKr1 84

[Center 849.000 MHz
[#Res BW 51 kHz VBW 150 kHz"

#Sweep 28.00 ms (10001 pts)

Span 11.00 MHz,

Ref Offset 16.04 4B
10 d2iciv_Ref 30.00 dBm
o8

[Center 840,000 MHz
[#Res BW 51 kHz

Span 11.00 MHz,

VBW 150 KHz" #Sweep 28.00 ms (10001 pts)

REL99 High channel

Weragh Specinam sy UL G518 # D /2018 1. 16,
AL 3 heE D
enter Freq 1.850000000 GHz

NG Wide wee Trig- FreeRun
WainLow EAtier

Avg Type: RMS
AvwglHold: 10000

e Specinam sy UL 45181 # D /252018 11,16,
AL N D
enter Freq 1.850000000 GHz

HSDPA High channel

A Type: RMS
NG Vde ~»-  Trig: FreeRun AvglHold: 100400

Wi Low

Ref Offset 16.22 4B
/0 deiciv_ Ref 30.00 dBm
o0

Mkr1 1.85

[Center 1.850000 GHz
#Res BW 51 kHz VBW 150 kHz"

Span 11.0
#Sweep 28.00 ms (10001 pts)|

0 MHZ,

Ref Offset 16.22 4B
Ref 30.00 dBm

Mkr1 1.

10 daidiv
Log

[Center 1.850000 GHz
#Res BW 51 kHz

Span 11,00 MHz |
VBW 150 kHz* #Sweep 28.00 ms (10001 pts)|

ica. Sramis

ica.

S

REL99 Low channel

HSDPA Low channel

Band 2

T e L T O T T TE
T
enter Freq 1.910000000 GHz Ao, 100100

PG Ve 4 Tig- FreeRun

Wi Low sAten: 24 08

Em‘wmyu ORI T

AL 3 ) I

T
enter Freq 1.910000000 GHz AvgHo 190100

PG e+ T0g- Free Run

W Gl Low sAten: 24 08

Re Offset 16.22 4B
/0 gy Ref 30.00 dBm
o9

Mkr1 1.91

[Center 1.910000 GHz
[#Res BW 51 kHz VBW 150 kHz*

#Sweep 28.00 ms (10001 pis)|

Span 11.00 MHz,

Ref Offset 16.22 4B
/0 gy Ref 30.00 dBm
o9

Mkr1 1

[Center 1.910000 GHz
[#Res BW 51 kHz

Span 11.00 MHz|

VBW 150 kHz' #Sweep 28.00 ms (10001 pts)|

= sras

uco

stams

REL99 High channel

HSDPA High channel
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LTE Band 17

Ewwmy- UL\ R Dae N\ LT 18
e e :

Ewwmw UL AL\ RO B0\ LT 1S
- - -

vg Type: A g Type: A
Tt -+ Trig: FreeRun Aok aoron RO e Trig FreeRun A orien
ownion " aafen: 3008 iy akften 008
Ref Ofset 1603 dB Mkr1 Ref Offset 16.03 dB Mkr1 704
10 ce/c1,_ Rer 30.00 dBm 106 Ref 30.00 dBm -16
[}
i

[center 704.00 WHz Span 70,00 MHz Icenter 704,00 WHz Span 70,00 MHzZ
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (20001 pts) [#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (20001 pts)
= perepe - s

QPSK Low channel FRB

QPSK Low channel 1RB

Ewwmp‘mznmnjmmmann

Ewwmpmmun_ﬂm\mu

RO Wise - Trig: Free Run AvgHold: 100100 RO W - Trig: Free Run AvgHold: 100100
iFGainLow aen IFGainLow en:

Ref Offset 1603 4B Mkr1 716.000 MHz Ref Offset 16.03 4B
1068y Ref 30.00 dBm -27.354 dBm| 10 ¢B/alv  Ref 30.00 dBm
(o oo
[Center 716.00 MHz Span 20.00 MHz Center 716.00 MHz Span 20.00 MHz
F#Res BW 100 kHz #VEBW 300 kHz* Sweep 1.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (20001 pts)
= sras, = srarus,

Band 17 QPSK High channel FRB

E Veyight Spetrum Ay - UL G518 B Do /201 L 15

10MHz

A 5
AvglHole: 1001100

Ewwm,_ UL 3081 R D /292008 CLT: 18

QPSK ngh channel 1RB

Type: RMS
AvglHeld: 1001100

PO Wise —e-  Trig: FreeRun PO Wie —»  Trig: FreeRun
I ow #asten: 30 68 s ow #Atton: 30 4B
Ref Offset 16.03 dB Ref Offset 16.03 dB
10 ¢B/dly  Ref 30.00 dBm 10 ¢B/dlv  Ref 30.00 dBm
Loa Log
[Center 704.00 MHz Span 20.00 MHz, [Center 704.00 MHz Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (20001 pts) [#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (20001 pts)
= st = ararus

16QAM Low channel FRB

Ewmmmmmxnn-am\mu
AL

Avg Type: RMS
AvgiHole: 100100

Ewhﬂmmm‘wm\lnnjmmﬁ\ﬂln
AL

16QAM Low channel 1RB

Avg Type: RS
AvgHold: 100100

PO Wioe -+ T FreeRun e -a  TrigiFreeRun
Woniniow | #Amen:30 98 [ainton | #Amem 208
Ref Offsst 1603 8 Mkr1 716 ‘.l‘,””’ Ref Offs#t 16,03 48
il;&l"xh Ref 30,00 dBm 6.143 dBm| J\;él‘w Ref 30,00 dBm
)
[Center 716.00 MHz Span 20.00 MHz, [Center 716.00 MHz Span 20.00 MHz
F#Res BW 100 kHz #VEBW 300 kHz* Sweep 1.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (20001 pts)

16QAM High channel FRB

16QAM High channel 1RB
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Fwwmmm UL 46915 R Date 3/29/20161 CLE=15.
L1} Gk

Avg Type: RMS

AP PRR TR W \R8 VL DA\ LS
AT e —
Avg Type: RMS
TRG: Wide —+—  THi: AvglHold: 100100 PG Wi Trig: Free Run AvglHeld: 100100
FGain-Lovw #Atten: 30 dB FGainow #Atten: 30 d8
RefOffset 16.03 d8 L Lialelo RefOffset 16.03 d8 Mkr1. 704.0
I(;#‘E'mv Ref 30.00 dBm -30 I(H‘“mv Ref 30.00 dBm 14
Center 704.000 MHz Span 10.00 MHz [Center 704.000 MHz Span 10.00 MHz
[#Res BW 51 kHz #VBW 150 kHz" ‘Sweep 5.333 ms (20001 pts) [#Res BW 51 kHz #VBW 150 kHz" ‘Sweep 5.333 ms (20001 pts)

QPSK Low channel FRB

QPSK Low channel 1RB

S

=

CET

i8R VT L
. ] o a
2 " g Type: RS 2 g Type RS
PG WMde e THE: AvglHold: 1001100 G Wido ~we TrG: Fres Run AvgiHold: 1001100
Foainiow | #Anen: 0dB Foainiow | #Anen: 38
Ref Offset 1603 dB Mkr1 7 Ref Offset 16.03 6B Mkr1716.0
I(i#‘i'dlv Ref 30.00 dBm I(g#“'dw Ref 30.00 dBm X
Center 716.000 MHz an 10.00 MHz [Center 716.000 MHz an 10.00 MHz
#Res BW 51 kHz #VBW 150 kHz* Sweep 5. 333 ms (20001 pts| #Res BW 51 kHz #VBW 150 kHz* Sweep 5. 333 ms (20001 pts)

Band 17

5MHz =

QPSK ngh channel FRB

Kersght Spebum e - U 691\ R Dute 3/ /0161 CL: 15

AL

Spectrum Anayze - UL 46918 \ R Dale /29720181 CLI: 15

QPSK ngh channel 1RB

“Avg Typei RS
Trig: Fres Run ~AvgiHold: 100100

" Avg Type: RMS

PO Wids

G Wde e TG AovgiHold: 1001100
1FGain:Low #Atten: 30 dB IFGaindow #Aten: 30 dB
Ref Offset 16.03 dB Mkr1 70 s Ref Offset 16.03 dB
19goiv_Ref 30.00 dBm -3 9oy Ref 30.00 dBm
Center 704.000 MHz n 10.00 MHz Center 704,000 MHz 2n 10.00 MHz
#Res BW 51 kHz #VBW 150 kHz* Sweep 5. s35ms (20001 pts #Res BW 51 kHz #VBW 150 kHz* Sweep 5. s35ms (20001 pts

s &) Algnment Completed

Kersght Spebum e - UL 691\ R Dute 3/ /0161 CL: 15

16QAM Low channel FRB

AL

Keight Spectrum Analyzes - UL 46918\ R Oal /297206 CLT: 15

16QAM Low channel 1RB

CEX

T

16QAM High channel FRB

= v Type: A
PG Wide ~e-  THE: AvglHold: 100100 PG Wide ~»~ Trig: Fres Run AvglHold: 100100
IFGain-Low #Asten: 30 dB IFGainLow #Aten: 30 dB
Ref Offset 16.03 dB Mkr1 7 Ref Offset 16.03 dB Mkr1 718
1(;;4-4!-/ Ref 30,00 dBm l(gjmdw Ref 30.00 dBm X
4
Center 716.000 MHz an 10.00 MHz. Center 716.000 MHz an 10.00 MHz.
#Res BW 51 kHz #VBW 150 kHz* Sweep 5. 333 ms (20001 pts] #Res BW 51 kHz #VBW 150 kHz* Sweep 5. 333 ms (20001 pts]
16QAM High channel 1RB
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LTE Band 5

Ewwmy- UL\ R Dae N\ LT 18
e e :

Ewwmw UL AL\ RO B0\ LT 1S
- - -

WWP' 'IWD‘
WG Wiie ~+- Trig FreeRun Aok aoron HOie -+ Trigi FreeRun A orien
(ainiiom | #Atten: 048 [oaniow | #Atten: 0.8
Ref Offset 16:04 dB Ref Offset 16.04 dB Mkr1 824.000 MHz

[0geidy_ Ref 30.00 dBm 1045001y Ref 30.00 dBm -15.158 dBm|
[Center 824.00 MHz Span 20,00 MHz ICenter 824.00 MHz Span 20,00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (10001 pts) [#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (10001 ps)
= s = s

QPSK Low channel FRB

QPSK Low channel 1RB

Ewwmp‘mznmnjmmmann

(== EWWMP S\ O VBN T 18

e -+ Trigi Free Run AvgHold: 100100 ey e -+ Trigi FreeRun AvgHold: 100100
Waimow s Waimiow o
Ref Offset 16,04 4B Mkr1 849.000 MHz Ref Offset 16.04 4B
(wemien  Ref 30.00 dBm -27.857 dBm| 10 65/0y Ref 30.00 dBm
Log Log
[Center 849.00 MHz n 20,00 MHz| Center 849.00 MHz Span 20.00 MHz
L2Res BW 100 kHz #VBW 300 kHz" Sweep 1. 233008 (10001 pts) Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (10001 pts)
= st = stans
Band 5
QPSK High channel FRB QPSK ngh channel 1RB
T [T T e [T
10MHz A s N T s
NG Wige —e-  Trip: FreRun AvglHole: 100100 NG Wse —e-  Trip FreeRun AvglHold: 1007160
IFGain:Low #Atten: 30 9B IFGain:L ow #Atten: 30 9B
Ref Ofset 1604 dB Mk RefOffset 16,04 dB Miritze
1048y Ref 30.00 dBm 1065/ Ref 30.00 dBm 15,
ek Lo
[Center 824.00 MHz Span 20,00 MHz (Center 824.00 MHz Span 20,00 MHz
+Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (10001 pts)
= e = e

16QAM Low channel FRB

Ewmmmmmxnn-am\mu
AL

Avg Type: RMS
AvgiHole: 100100

Ewhﬂmmm‘wm\lnnjmmﬁ\ﬂln
AL

16QAM Low channel 1RB

Avg Type: RS
AvgHold: 100100

RO —a- T FreeRun e -a  TrigiFreeRun
Woniniow | #Amen:30 98 [ainton | #Amem 208
Ref Offsst 1604 46 Mkr1 84 Ref Offsst 16,04 8 MKkr1 849
il;él"( v Ref 30.00 dBm - ll;él v Ref 30,00 dBm -7
[Center 849.00 MHz Span 20.00 MHz, [Center 849.00 MHz Span 20.00 MHz
F#Res BW 100 kHz #VEBW 300 kHz* Sweep 1.333 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (10001 pts)

16QAM High channel FRB

16QAM High channel 1RB
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