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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: LTE Phone + Bluetooth/BLE and DTS b/g/n
MODEL NUMBER: SM-Z400Y

SERIAL NUMBER: R38J10147LK (RADIATED, Original model);

R38HC06XXSD (CONDUCTED, Original model)
R38J20AXXYA (RADIATED. ABLSMZ400Y);

DATE TESTED: FEB 09, 2017 - MAR 07, 2017 (Original Test)
MAR 20, 2017 (A3LSMZ400Y)

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H 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:
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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REPORT NO: 4787873640-E4V1
FCC ID: A3LSMZ400Y

DATE: MAR 22, 2017

1.1. INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMZ400F, PCE WWAN(FCC CFR 47 Part 22H).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: ABLSMZ400Y shares the same enclosure and circuit board as FCC ID:
A3LSMTZ400F. The LTE Band5 circuitry and layout are identical between these two units.
The LTE Band5 antennas and surrounding circuitry are the same between these two units.

The only difference between the ASLSMZ400F and the ABLSMZ400Y is Non-USA LTE feature
was changed. PED document described the differences in detail.

After confirming through preliminary radiated emissions that the performance of the FCC ID:

A3LSMZ400F remains representative of FCC ID: ABLSMZ400Y. The test data of FCC ID:
A3LSMZ400F being submitted for this application to cover LTE Band5 features.

1.3. SPOT CHECK VERIFICATION DATA

Band Test Item

Worst Mode|

Frequency

Test Limit

Original model

Spot check model

SM-Z400F Results

SM-Z400Y Results

FCC ID : A3LSMZ400F

FCC ID : A3LSMZ400Y

Deviation

Remark

ERP M BW 826.5 MHz | 38.45 dBm 16.94 dBm 16.26 dBm -0.68 dBc
LTE QPSK
Band 5 3M BW i
RSE 160AM 2.4765 GHz| -13dBm -31.7 dBm -43 dBm -11.3 dBc 3rd Harmonic

Comparison of two models, deviation of ERP is within 1dB range and RSE level is lower than
original model. Also all test results are under FCC Technical Limits.
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1.4. REFERENCE DETAIL

Reference application contains the reused reference data.

Equipment | Reference e Reference Folder : .
Class FCC ID Grant/Permissive Aoplication Test/RF | Report Tittle / Section
Change PP Exposure
FCC Report DTS
47878524007 | Tt WLAN
DTS | A3LSMZ400F Grant All sections
4787852400- RF FCC Report SAR /
S1Vi1 Exposure Section 9.2, 10.2
4787852400- Test FCC Report BT /
E3VA1 All sections
DSS A3LSMZ400F Grant
4787852400- RF FCC Report SAR /
S1V1 Exposure Section 9.3, 10.3
4787852400- Test FCC Report WWAN /
E4V1 All sections
PCE A3LSMZ400F Grant
4787852400- RF FCC Report SAR /
S1Vi1 Exposure Section 9.1, 10.1
Page 7 of 56
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: 4787873640-E4V1 DATE: MAR 22, 2017
FCC ID: A3LSMZ400Y

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

1. FCC CFR 47 Part 2.

2. FCC CFR 47 Part 22.

3. ANSI TIA-603-D

4. KDB 971168 D01 Power Meas License Digital Systems v02r02

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 LTE Phone + Bluetooth/BLE and DTS b/g/n.

5.2. MAXIMUM OUTPUT POWER (LTE)

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

LTE Band 5
FCC Part 22
AT BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]

10 QPSK 23.12 205.12 16.50 44.67

16QAM 21.65 146.22 15.85 38.46

5 QPSK 23.28 212.81 16.94 49.43

Band 5 894 ~ 849 16QAM 21.62 145.21 16.16 41.30
3 QPSK 23.26 211.84 16.81 47.97

16QAM 21.30 134.90 16.05 40.27

14 QPSK 23.15 206.54 14.52 28.31

16QAM 21.90 154.88 14.08 25.59
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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)
LTE Band 5 13
824 ~ 849 MHz ’

Page 11 of 56

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: 4787873640-E4V1 DATE: MAR 22, 2017
FCC ID: A3LSMZ400Y

5.3. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Adapter SAMSUNG EP-TAG0EBE R37H81V 01Y2HM3 N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
1/0 CABLES
1 DC Power 1 Mini USB Shielded 1.0m N/A
2 Audio 2 Mini-Jack | Unshielded 1.5m N/A
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

Communication
Test Set

AC Adapter

AC MAIN
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FCC ID: A3LSMZ400Y

DATE: MAR 22, 2017

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 07-28-17
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 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 2154 08-17-17
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
Preamplifier, 1000 MHz Sonoma 310N 341282 08-17-17
Preamplifier, 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
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
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 G001 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
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7. Summary Table

FcC I.’art Test Description Test Limit Te§t. Test Result Note
Section Condition
2.1049 Occupied Band width (99%) N/A Pass 8.9861 MHz
22.917(a) Band Edge / Conducted -13dBm Pass 14.11dBm
Spurious Emission
Conducted
2.1046 Conducted output power N/A Pass 23.28 dBm
22.355 Frequency Stability 2.5PPM Pass 0.004PPM
22.913(a)(2) Effective Radiated Power 38dBm Pass 16.94 dBm
Radiated
22.917(a) Radiated Spurious Emission -13dBm Pass -31.7 dBm
FCC Rule Fr:c;:lg;cy I?I;:s:: Frequency Emission Emission |Communication
Part [MHz] w1 Tolerance Designator Bandwidth Type
LTE Band 5
22H 829.0 - 844.0 0.0447 2.5 ppm 8M99G7W 10 QPSK
22H 829.0 - 844.0 0.0385 2.5 ppm 8M98D7W 10 16QAM
22H 826.5 - 846.5 0.0494 2.5 ppm 4M50G7W 5 QPSK
22H 826.5 - 846.5 0.0413 2.5 ppm 4M50D7W 5 16QAM
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DATE: MAR 22, 2017

8. RF POWER OUTPUT VERIFICATION

8.1. 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 >5H >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 (NVgs)
value (MH=2)
NS_01 66.21.1 Table 551 | 7435101 1ahe 561 NA
15, 20
3 =5 =1
=6 <1
2,4,10, 23, 25,
NS_03 6.6.2.2.1 95, 36 10 =6 <1
15 =8 |
20 >10 |
5 =6 =1
NS_04 66222 4
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
6.6.3.3.2
NS_08 6.6.3.3.3 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 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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8.1.1. LTE OUTPUT POWER RESULT

LTE Band 5 Measured Results

Avg Pwr [dBm]
Band (IaHWz) Mode RB Allocation of?fet T,\"A‘g’st Max. Power
829 MHz 836.5 MHz 844 MHz
1 0 0 23.05 22.95 22.74
1 25 0 23.09 22.72 23.12
1 49 0 23.10 23.01 22.93
QPSK 25 0 1 21.10 20.82 21.20
25 12 1 21.11 20.81 21.27
25 25 1 21.02 20.83 21.13
LTE 10 50 0 1 21.13 20.71 21.17
Band 5 1 0 1 21.12 21.54 20.60
1 25 1 21.17 21.29 21.04
1 49 1 21.17 21.65 20.77
16QAM 25 0 2 20.24 19.78 20.43
25 12 2 20.27 19.78 20.41
25 25 2 20.16 19.80 20.38
50 0 2 20.38 19.97 20.47
Avg Pwr [dBm]
Band (Snlz) Mode RB Allocation of??et Tﬁlrjgst Max. Power
826.5 MHz 836.5 MHz 846.5 MHz
1 0 0 22.94 23.13 23.28
1 12 0 22.99 23.10 23.13
1 24 0 22.95 23.08 23.16
QPSK 12 0 1 21.05 20.78 21.21
12 7 1 21.08 20.86 21.12
12 13 1 21.16 20.80 21.10
LTE 5 25 0 1 21.13 20.74 20.97
Band 5 1 0 1 20.94 21.08 21.62
1 12 1 21.00 21.10 21.46
1 24 1 20.98 21.02 21.43
16QAM 12 0 2 20.08 19.72 20.52
12 7 2 20.02 19.82 20.36
12 13 2 20.12 19.74 20.42
25 0 2 20.45 20.04 20.13
Avg Pwr [dBm]
Band (Snlz) Mode RB Allocation of??et Tlarpg;t Max. Power
825.5 MHz 836.5 MHz 847.5 MHz
1 0 0 22.91 22.94 23.26
1 8 0 22.95 22.98 23.25
1 14 0 23.12 23.03 23.17
QPSK 8 0 1 21.17 20.84 21.10
8 4 1 21.15 20.88 21.12
8 7 1 21.14 20.89 21.14
LTE 3 15 0 1 21.16 20.91 21.07
Band 5 1 0 1 21.09 21.05 21.30
1 8 1 21.18 21.02 20.92
1 14 1 21.22 20.94 20.75
16QAM 8 0 2 20.36 19.93 20.78
8 4 2 20.32 19.98 20.83
8 7 2 20.37 20.00 20.82
15 0 2 20.35 20.12 20.26
Avg Pwr [dBm]
Band (SHWZ) Mode RB Allocation ofF:Set T'arPgFe{t Max. Power
824.7 MHz 836.5 MHz 848.3 MHz
1 0 0 22.98 23.10 23.00
1 3 0 22.96 23.08 22.93
1 5 0 22.89 23.15 22.95
QPSK 3 0 0 22.98 22.83 23.00
3 1 0 22.98 22.82 22.97
3 3 0 22.99 22.81 22.94
LTE 14 6 0 1 21.18 20.89 21.04
Band 5 ’ 1 0 1 21.54 20.81 21.64
1 3 1 21.56 20.80 21.57
1 5 1 21.50 20.89 21.56
16QAM 3 0 1 21.90 21.41 21.85
3 1 1 21.90 21.40 21.78
3 3 1 21.86 21.39 21.47
6 0 2 20.32 20.16 20.36
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REPORT NO: 4787873640-E4V1 DATE: MAR 22, 2017

FCC ID: A3LSMZ400Y

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
LTE
Band | BW[MHz] | Channel f [MHz] Mode Ratio [dB] Limit [dB]
QPSK 4.25
10
16QAM 5.73
QPSK 4.26
5
16QAM 5.69
Band 5 20525 836.5 13.00
QPSK 4.12
3
16QAM 5.66
QPSK 4.20
1.4
16QAM 5.62
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9.2

LTE Band 5

CONDUCTED PEAK TO AVERAGE PLOTS

| e T R EE | T =t
i 5 s ; 30023 s, 207 = . s - 30003 v, 207
‘Cemter Freq: 536 508000 Wiz Radio $1a:None ‘Cemter Freq: 36 808000 Wiz Radio $1a:one
e ThgFrouRun w200 W2.00 e e T Frow R -
arcamton " Bhtter 28 nion " k2D
Average Power o Average Power i
22.64 dBm 20.91 dBm
49.90 % at 0dB 10°% 43.20 % at 0dB 10°%)
Band 5 100% 25248 100% 292d8
1.0% 3.77 dB 1.0% 497 dB
10 MHz 01%  4.25dB 01%  573dB
001%  447cB o 001% 60608 0.0 %)
0.001% 4.52dB 0001% 6.11dB
0.0001% 452dB 0.001 % 0.0001% 6.12dB 0.001 %}
Peak 45248 Peak 6.27dB
27.16 dBm 27.18 dBm
ST 2048, ST 2048,
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B5 10MHz QPSK Mid channel LTE B5 10MHz 16QAM Mid channel
BN Ve Specem sty UL 08 A e SvmaE  CLT 15 = BN Koo Specm e UL S500 A bee SVERE\CLT 15 =
o " = : Gt a7 i . - - ozt 07
‘Cemter Frea: 536 808000 Wiz Radio S1e: one ‘Cemter Freq: 36 808000 Wiz Radio $1a: None
T FronRin Counts-200W2.00 gt T Fron R Counts-200 w200 gt
[ miciniow " e 205
Average Power —_— Average Power —_—
22.80 dBm 21.01 dBm
49.80 % at 0dB % 43.26 % at 0dB 0%
Band 5 100% 253d8 100% 29048
1.0% 3.77 dB 1.0% 50508
5 MHz 01%  4.26cB 01%  569dB
001% 443dB pers 001% 59208 0.01 %)
0.001% 4.47dB 0001% 5.95dB
0.0001% 4.47dB 0.001 % 0.0001% 6.01dB 0.001 %)
Peak 44808 Peak 60148
27.28 dBm 27.02 dBm
“oam 20d8 “oam 20d8
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B5 5MHz QPSK Mid channel LTE B5 5MHz 16QAM Mid channel
BN Vet Specem Aty UL S8 R bt YEVERE\ CLITE =t o Vet Spetm e UL 818 Dt YEVERE\ CLI'TE Tt
i i ; 5 S 07 o ~ o e Sz, 7
Camter Freg: £36.808000 Wiz Radio 1g: None CanterFreq: 36 809000 Wiz Radio $12: None.
o T Frouin Counts-2.00W2.00 gt e Yo Frenin Counts-200 w2 00 gt
wrGanton T Shman: 28 MGirton | shan 3238
Average Power . Average Power .
22.85 dBm 21.04 dBm
50.37 % at 0dB 43.60 % at 0dB
Band 5 100% 248dB 100% 29408
1.0% 3.69 dB 1.0% 4.93dB
3 MHz 01% 4128 01%  566dB
001%  434dB e 001% 592dB 0.01 %)
0.001% 442dB 0001% 6.02dB
0.0001% 4.44 dB 0.001 % 0.0001% 6.08dB 0.001 %|
Peak 446 B Peak 60908
27.31 dBm 27.13 dBm
T 2048 T 2048
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B5 3MHz QPSK Mid channel LTE B5 3MHz 16QAM Mid channel
o Vet Soecem Aty DL S8 R bt YEVERE\ CLITE = oo Vet St e UL S0 Dt YEVERE\ CLI'TE =
i ,- ; 5 T Sy 207 o = o o | S5 1 207
CamterFrec: §36.608000 Wiz Radis 1g: None CamterFrea: 96 609000 Wiz Radio $12: None.
o Yo Froatin Counts-2.00W2.00 gt L ounts-200 w2 00 gt
wrGanton " Shmen: 328 Mcirion | dhan 3238
Average Power Average Power
22.74 dBm 21.14 dBm
50.29 % at 0dB 43.02 % at 0dB
Band 5 100% 24808 100% 299d8
10%  3.71dB 10%  4.94dB
1.4 MHz 01%  420cB 01%  562d8
’ 001%  433dB nos 001%  588dB 0.01 %)
0.001% 439dB 0.001 % 597 dB
0.0001% 4.40dB 0.001 % 0.0001% 5.99dB 0.001 %)
Peak 4.44dB Peak 613d8
27.18 dBm 27.27 dBm
T 2048 001 %o am 2048
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B5 1.4MHz QPSK Mid channel LTE B5 1.4MHz 16QAM Mid channel
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FCC ID: A3LSMZ400Y

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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10.1.1. OCCUPIED BANDWIDTH RESULTS
LTE Band 5
Band BW [MHz] | Channel f [MHZ] Mode 99% BW [MHz] | 26dB BW [MHz]
PSK 8.9679 9.878
20450 829.0 féQAM 8.9599 10.15
PSK .9641 10.03
10 20524 836.5 1(2QSAM :_3277 10.16
QPSK 8.9861 9.968
20599 844.0 16QAM 8.9808 9.889
QPSK 4.5016 5.206
20425 826.5 16QAM 4.5010 5.300
PSK 4.4 5.124
5 20524 836.5 1C;QSAM 4_4223 5.094
PSK 4.4987 5.255
. 20624 846.5 1?SQAM 4.4948 5.101
20415 805 & QPSK 2.6908 3.127
16QAM 2.6876 3.259
PSK 2.6943 3.114
3 20524 836.5 1(2QA|\/| 2.6923 3.130
PSK 2.6941 3.114
20634 847.5 :;QAM 2 6929 3.144
PSK 1.0930 1.486
20407 824.7 1céQAM 1.0917 1.429
PSK 1. 1.523
1.4 20524 836.5 féQiM 1 .(1)33? 1.403
PSK 1.0954 1.435
20624 848.3 1?SQSAM 1 .83?1 1.550
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LTE Ba

10.1.2.

nd 5

OCCUPIED BANDWIDTH PLOTS

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

‘Center Freq: 828000000 MHz

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

Center Freq: 520 000000 MHz

e

o Trig: Frew Avgiold: 10110 o Trig:FreeRun AvgiHold: 10110
FGaincLow #Anen: 3248 siFGaint.ow #Atten. 3208 Radic Device: BTS
0 Ref 30.00 dBm 0 Ref 30.00 dBm
Log T Log
|
|
Center 820 MHz Span 15 MHz Center 820 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 29.1 dBm Occupied Bandwidth Total Power 28.5 dBm
8.9679 MHz 8.9599 MHz
Transmit Freq Error 15.524 kHz OBW Power 99.00 % Transmit Freq Error 7.382 kHz OBW Power 99.00 %
x dB Bandwidth 8.878 MHz x dB -26.00 dB x dB Bandwidth 10.15 MHz x dB -26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

Band 5

10MHz

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

AFGainLow

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

Radic Device: BTS

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

AFGainLow

Center Freq. 836500000 MHz
Trig: Fres fun AvgiHoid:> 040
sanen: 3208

1123338 A Nar 03, 017
Radio Std. Nane

Radic Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

‘Center 836.5 MHz
#Res BW 150 kHz

#VBW 470 kHz

Span 15 MHz
Sweep 1.333ms

‘Center 836.5 MHz
#Res BW 150 kHz

#VBW 470 kHz

Span 15 MHz
Sweep 1.333ms

Occupied Bandwidth

8.9641 MHz
Transmit Freq Error 5.004 kHz
x dB Bandwidth 10.03 MHz

Total Power 28.8 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

8.9677 MHz
Transmit Freq Error -3.538 kHz
x dB Bandwidth 10.16 MHz

Total Power 28.1 dBm
OBW Power 99.00 %
x dB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

Ewww-m G905\ 8 Dot NG | CLT 16
RL ©

v. Trig Fres Run
AFGainLow

Center Freq: 844.000000 MHz
AvgiHold: 10140
sanen: 32 4B

Ewww-m G905\ 8 Dot NG | CLT 16
RL ©

w. Trig-FresRun
AFGainLow

Center Freq. 844.000000 MHz
i AvgiHoid:> 040

Radic Device: BTS

Ref 30.00 dBm

Center 844 MHz
#Res BW 150 kHz

#VBW 470 kHz

Span 15 MHz
Sweep 1.333ms

Ref 30.00 dBm

Center 844 MHz
#Res BW 150 kHz

#VBW 470 kHz

Span 15 MHz
Sweep 1.333ms

Occupied Bandwidth

8.9861 MHz
Transmit Freq Error 5,275 kHz
x dB Bandwidth 2,968 MHz

Total Power 29.3 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

8.9808 MHz
Transmit Freq Error -4.396 kHz
x dB Bandwidth 2,889 MHz

Total Power 28.6 dBm
OBW Power 99.00 %
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

EWW-*W_ LG8 D R\ CLTLE
L8 ©

Radic Device: BTS

e. TrigFresRun
AFGainLow

Center Freq. 826500000 MHz
i AvgiHold: 10140

Radic Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

‘Center 826.5 MHz
#Res BW 75 kHz

#VBW 220 kHz

Span 7.5 MHz
Sweep 4 ms;

Occupied Bandwidth

4.5016 MHz
Transmit Freq Error 1701 kHz
x dB Bandwidth 5.206 MHz

Span 7.5 MHz Center 8265 MHz
#VBW 220 kHz Sweep 4 ms #Res BW 75 kHz
Total Power 29.0 dBm Occupied Bandwidth
4.5010 MHz
OBW Power 99.00 % Transmit Freq Error 4.306 kHz
x dB -26.00 dB x dB Bandwidth 5.300 MHz

Total Power 28.2dBm
OBW Power 99.00 %
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: Fres Run

AvglHold:>10/10

sanen: 32 4B

EWW-*W_ LG8 D R\ CLTLE
L8 ©

AFGainLow

Center Freq. 836500000 MHz
Trig: Fres fun

AvgiHold: 10140
sanen: 3208

Ref 30.00 dBm

Ref 30.00 dBm

Band 5

‘Center 836.5 MHz
#Res BW 75 kHz

5MHz

#VBW 220 kHz

‘Center 836.5 MHz
#Res BW 75 kHz

Span 7.5 MHz
Sweep 4 ms

VB 220 kHz

Span 7.5 MHz
Sweep 4 ms

Occupied Bandwidth

4.4883 MHz
Transmit Freq Error 535 Hz
x dB Bandwidth 5.124 MHz

Total Power 28.8 dBm Occupied Bandwidth

4.4897 MHz
OBW Power 99.00 % Transmit Freq Error -6.983 kHz
xdB -26.00 dB x dB Bandwidth 5.094 MHz

Total Power 28.2 dBm
OBW Power 99.00 %
x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

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

HIFGainLow

ig: Fres Run
sanen: 32 4B

riter Freq: 846.500000 MHx
AvglHold:>10/10

T1511:50 A Nar 03, 2017
Radio Std. Nane

EWW-*W_ LG8 D R\ CLTLE
L8 ©

Radic Device: BTS

HIFGainLow

He
AvglHold:>10/10

13208 A Nar 03, 2017
Radio Std. Nane

Radic Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Center 846.5 MHZ
#Res BW 75 kHz

Span 7.5 MHz Center 846.5 MHZ

VB 220 kHz

Span 7.5 MHZ,
Sweep 4 ms

Occupied Bandwidth

4.4987 MHz
Transmit Freq Error -5.408 kHz
x dB Bandwidth 5.255 MHz

#VBW ?II] KHz Smp A_m; [#Res BW 75 _kHZ
Total Power 29.1 dBm Occupied Bandwidth
4.4948 MHz
OBW Power 99.00 % Transmit Freq Error -2.640 kHz
xdB -26.00 dB x dB Bandwidth 5.101 MHz

Total Power 28.3 dBm
OBW Power 99.00 %
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
AvgiHold: 10140
sanen: 32 4B

1075 A Nar 03, 2017
Radio Std. Nane

Radic Device: BTS

AFGainLow

EWW-*W_ LG8 D R\ CLTLE
L8 ©

. Trig:Fres fun

Center Freq. 825500000 MHz
AvglHold:>10/10
sanen: 3208

L1075 A Nar 03, 2017
Radio Std. Nane

Radic Device: BTS

da/div Ref 30.00 dBm

Log

da/div Ref 30.00 dBm

Log

‘Center 825.5 MHz

Span 4.5 MHz

‘Center 825.5 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
Occupied Bandwidth Total Power 29.1 dBm Occupied Bandwidth Total Power 28.4dBm
2.6908 MHz 2.6876 MHz
Transmit Freq Error -1.087 kHz OBW Power 99.00 % Transmit Freq Error 860 Hz OBW Power 99.00 %
x dB Bandwidth 3.127 MHz x dB -26.00 dB x dB Bandwidth 3.259 MHz x dB -26.00 dB

3MHz QPSK Low channel

3MHz 16QAM Low channel

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

o Trige Fr
AFGainLow

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

10820 A Nar 03, 2017
Radio Std. Nane

Radic Device: BTS

EWW-*W_ LG8 D R\ CLTLE
L8 ©

AFGainLow

e TrigeF

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

L1085 A Nar 03, 2017
Radio Std. Nane

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

2.6943 MHz
Transmit Freq Error 1,626 kHz
x dB Bandwidth 31414 MHz

Total Power 29.0 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

2.6923 MHz
Transmit Freq Error 1.834 kHz
x dB Bandwidth 3130 MHz

Total Power 28.2 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

L0041 A Nar 03, 2017
Radio Std. Nane

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

2.6941 MHz
Transmit Freq Error 869 Hz
x dB Bandwidth 3414 MHz

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

Occupied Bandwidth

2.6929 MHz
Transmit Freq Error 281 Hz
x dB Bandwidth 3144 MHz

Total Power 28.5 dBm
OBW Power 99.00 %
x dB -26.00 dB

3MHz QPSK High channel 3MHz 16QAM High channel
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eyt Specem Aty - UL AGHE | 8 Dot HZ3/0I61 LT 15 = s Specem Aty - L G916\ & Dot 287061 LT 1. =
AL Tooa ¢ S Tow 10525 A M 03, 3017 AL Tooa ¢ e o Tow 10545 A M 03, 3017
Center Freg: 524700000 Mz Radio Std. Nane Center Frea, 824700000 Mz Radio Std. Nane
s Trig:FresRun AvgiHold: 40110 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 5.333ms #Res BW 22 kHz #VBW 52 kHz Sweep 5.333ms

Occupied Bandwidth Total Power 28.9 dBm Occupied Bandwidth Total Power 28.4 dBm

1.0930 MHz 1.0917 MHz
Transmit Freq Error -3.782 kHz OBW Power 99.00 % Transmit Freq Error 798 Hz OBW Power 99.00 %
x dB Bandwidth 1.486 MHz x dB -26.00 dB x dB Bandwidth 1.429 MHz x dB -26.00 dB

1.4MHz QPSK Low channel 1.4MHz 16QAM Low channel

Taysght Sprctoum Anabyze - UL 46916 |8 Dafe, 329/AM161 CLT-16 p=m | aymght Specioum Ansbyzes - UL (G316 | 8 Date, SE5/0M61 CLT-15 =
kL 1 [: SE INT 15H ALT 11:06:05 AM Nar 03, 2017 kL 1 [: SE.INT 15H ALT 11:06:27 AM Mar 03, 2017
‘Center Freq: 835.500000 Mz Radic Std. Nane Center Freq. §36.500000 Mz Radic Std. Nane
v+ Trig:FresRun r— v Trig: FreeAun AvgiHold: 1040
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 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 5.333 ms [#Res BW 22 kH2 HVBW 62 kHz Sweep 5.333 ms
Occupied Bandwidth Total Power 28.8 dBm Occupied Bandwidth Total Power 28.0 dBm
1.0985 MHz 1.1001 MHz
Transmit Freq Error -1.108 kHz OBW Power 9.00 % Transmit Freq Error -2.404 kHz OBW Power 9.00 %
x dB Bandwidth 1.523 MHz xdB -26.00 dB x dB Bandwidth 1.403 MHz x dB -26.00 dB

1.4MHz QPSK Mid channel 1.4MHz 16QAM Mid channel

Taysght Sprctoum Anabyze - UL 46916 |8 Dafe, 329/AM161 CLT-16 p=m | aymght Specioum Ansbyzes - UL (G316 | 8 Date, SE5/0M61 CLT-15 =
kL 1 [: SE INT 15H ALT 11:06:48 AM Mar 03, 2017 kL 1 [: SE.INT 15H ALT 11:07:08 A4 Nar 03, 2017
Center Freq: 848.300000 Mz Radic Std. Nane Center Freq. S48.300000 Mz Radic Std. Nane
v+ Trig: FresRun r— v Trig: FreeAun r—
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 5,:::!_@_5 [#Res BW 2_2_!("2 WVBW _61 KI:‘! S“_!p 5,:::!_@_5

Occupied Bandwidth Total Power 28.9 dBm Occupied Bandwidth Total Power 28.1 dBm

1.0954 MHz 1.0941 MHz
Transmit Freq Error -3.778 kHz OBW Power 9.00 % Transmit Freq Error -1.085 kHz OBW Power 9.00 %
x dB Bandwidth 1.435 MHz xdB -26.00 dB x dB Bandwidth 1.550 MHz x dB -26.00 dB

1.4MHz QPSK High channel 1.4MHz 16QAM High channel
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REPORT NO: 4787873640-E4V1 DATE: MAR 22, 2017
FCC ID: A3LSMZ400Y

10.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359

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.

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
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LTE S
Bandwidth Mode Side RB Status f [MHz] Level [dBm] Limit [dBm]
1RB 824.000 -20.268
Lower
FRB 824.000 -36.024
QPSK
1RB 849.000 -22.470
Upper
FRB 849.000 -34.048
10 MHz
1RB 824.000 -22.426
Lower
FRB 824.000 -32.444
16QAM
1RB 849.000 -25.499
Upper
FRB 849.000 -34.156
1RB 824.000 -15.984
Lower
FRB 824.000 -27.474
QPSK
1RB 849.000 -14.377
Upper
FRB 849.000 -27.229
5 MHz
1RB 824.000 -16.563
Lower
FRB 824.000 -28.463
16QAM
1RB 849.000 -16.745
Upper
FRB 849.000 -27.724
-13.00
1RB 824.000 -14.191
Lower
FRB 824.000 -25.565
QPSK
1RB 849.000 -14.536
Upper
FRB 849.000 -24.920
3 MHz
1RB 824.000 -16.340
Lower
FRB 824.000 -27.348
16QAM
1RB 849.000 -15.706
Upper
FRB 849.000 -26.512
1RB 824.000 -14.517
Lower
FRB 824.000 -21.090
QPSK
1RB 849.000 -14.110
Upper
FRB 849.000 -21.093
1.4 MHz
1RB 824.000 -15.833
Lower
FRB 824.000 -20.948
16QAM
1RB 849.000 -15.439
Upper
FRB 849.000 -22.468
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10.2.1.

BAND EDGE PLOTS

nd 5

LTE Ba
N e

Band 5

10MHz

Span 20,00 MHz

Center £24.00 MHz

#VEW 300 kHz* Sweep 1.333 ms (20001 pts|

e e
"~ Avg Type: RMS 5 "~ Avg Type: RMS
B Filce ~e- Trig: Froe Run AvalHald: 108400 TGl woe  Trig: FroeRun AvgiHald: 100400
1FGaind ow #Atten: 30 dB. IF G ow #Atten: 30 dB
RefOffset 16,56 9B Mkr Ref Offsel 16,68 4B Mkr
I g)(: B/ Ref 30.00 dBm ‘:L Ref 30.00 dBm
1
i
(Center 24.00 MHz Span 20.00 MHz. Center 824.00 MHz Span 20.00 MHz
|#*Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (20001 pts) |#*Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (20001 pts)
QPSK Low channel FRB QPSK Low channel 1RB
B FersantSoecram Arsyoe - L GBER R Cate BEMRRE T LY 18, B Feroantpecuam Ansyoe - B BEE R Crte RERTRAE LY 18,
o oy s
PG Wlde wee  Trig: FrooRun AvglHold: 1001100 BNG Wilde ~e- Trig: FreeRun AvglHold: 108400
P i P Lt
[——— [
00 Ref 30.00 dBm a5 Ref 30.00 dBm
Center 849.00 MHz Span 20.00 MHZ: Center 849.00 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]
QPSK High channel FRB QPSK High channel 1RB
- e
L L
S A B R — L
i Rl s oAy, = Mehe
[ [A—
IJ Bl Ref 30.00 dBm 0 aBdl Ref 30.00 dBm

pan 20.00 MHz

Center 824.00 MHz
|#Res BW 100 kHz

E
#VEW 300 kHz* Sweep 1.333 ms (20001 pts)

16QAM Low channel 1RB

[#Res BW 100 kHz
16QAM Low channel FRB
e | T
= - ’ Avg Type: RMS = = ’ Avg Type: RMS
B Flde ~ee Trig: Froe Run AvglHold: 100100 TG Wlde ~o  Trig: Froe Run AvglHoid: 100100
e T T e
e ——- e ——-
I.Y,{L “v  Ref 30.00 dBm J(:L “v  Ref 30.00 dBm
[]
1]
Center 849.00 MHz Span 20.00 MHz, [Center 849.00 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)
16QAM High channel FRB 16QAM High channel 1RB
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FCC ID: A3LSMZ400Y

B
L1} Gk o 0
Avg Type: RMS
o —+- Trig: FreeRun AvgiHeld: 1001100

PH: Wids

R
AL SesE T T
Avg Type: RMS
PO Wide —+-  THO: AvgiHola: 1001100

FGain:Low MI:!H 30dB IFGaindow #Anen: 30 dB
Ref Offset 16.56 dB8 Ref Offset 16.56 dB Mkr1
I(;i‘é'mv Ref 30.00 dBm I(H‘“mv Ref 30.00 dBm
Center £24.000 MHz Span 10.00 MHz [Center £24.000 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
AR A W V8V DA\ LS TR Tk 415 R Dot /G LT 16 =
. " Avg Type: NS . Ava Typei NS E "
PHO: Wide ~e-  THEE AvglHold: 100100 PHO Wide ~»- TriG: Fres Run AvglHold: 100100
IFGain:Low #Amen: 30 dB IFGaindow #Anen: 30 dB
Ref Offset 16.56 dB Ref Offset 16.56 dB Mkr1
I(;j‘i'mu Ref 30.00 dBm I(gj‘“dw Ref 30.00 dBm
Center £49.000 MHz an 10.00 MHz| [Center £49.000 MHz an 10.00 MHz|
#Res BW 51 kHz #VBW 150 kHz* Sweep 5. 313 ms (20001 pts| #Res BW 51 kHz #VBW 150 kHz* Sweep 5. 313 ms (20001 pts|

Band 5 QPSK ngh channel FRB QPSK ngh channel 1RB

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

Kersgh o At UL 10 \ RO 20061 G 1
AL AL o
5MHz " avg Type s ‘g Ty RS
PHO: Wids ~»-  THG: AvalHold: 100100 BNGEWids ~e- TG Free Run AvalHold: 100100
FGainLow #anen: 30 d8 FGainLow #Anen: 30 8
of Offset 16.56 4B

of Offset 16.56 dB. R
I(;j‘“dw Ref 30.00 dBm

R
I(;j“-dlu Ref 30.00 dBm

¢
J
Center 824.000 MHz an 10.00 MHz| [Center 824.000 MHz an 10.00 MHz|
#Res BW 51 kHz #VBW 150 kHz* Sweep 5. 313 ms (20001 pts| #Res BW 51 kHz #VBW 150 kHz* Sweep 5. 313 ms (20001 pts|
16QAM Low channel 1RB

16QAM Low channel FRB

R e [T L e
i e oy — iy o e i 2
PG Wide ~e-  THE: AvglHold: 100100 PNO: Wide ~»- Trig: Fres Run AvglHold: 100100 -
IFGain-Low #Asten: 30 dB IFGainLow #Aten: 30 dB
RefOffset 1856 0B Ref Offset 1656 08 Mkr1 849 MHZ
19goiv_Ref 30.00 dBm 19goiv_Ref 30.00 dBm -16. Brr
Center 840,000 MHz an 10.00 MHz Center 849,000 MHz an 10.00 MHz
L#Res BW 51 kHz #VBW 150 kHz* Sweep 5. 35 (20001 pts #Res BW 51 kHz #VBW 150 kHz* Sweep 5. a5 (20001 pts
16QAM High channel 1RB

16QAM High channel FRB
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Avg Type:

Fwwmmm UL 46915 R Date 3/29/20161 CLE=15.
AL

R
o e
Avg Type: RS
PG Wide —+-  THE: AvgiHola: 1001100 PG Wide ~+- Trig: Free Run AvgiHeld: 1001100
1FGainLow anen: 30 dB 1FGaindLow sanen: 30 d8
Ref Offset 16.56 d8 Ref Offset 16.56 d8 Mkr1 824
I(;#‘E'mv Ref 30.00 dBm I(H‘“mv Ref 30.00 dBm -1
|
1
Center 824.000 MHz Span 6.000 MHz [Center £24.000 MHz Span 6,000 MHz
[#Res BW 30 kHz #VBW 91 kHz" ‘Sweep 4.000 ms (20001 pts) [#Res BW 30 kHz #VBW 91 kHZ* ‘Sweep 4,000 ms (20001 pts)

QPSK Low channel FRB

Tl

S

QPSK Low channel 1RB

i8R VT L
@ ] i v
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PO Wide e TOGE Avgiold: 100100 PG Wikde ~r-  THG: Free Run AvgiHold: 100100
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Ref Offset 16.56 dB Mkr1 Ref Offset 16.56 0B Mkr1 849
I(i#‘i'dlv Ref 30.00 dBm I(g#“'dw Ref 30.00 dBm
Center 849.000 MHz an 6,000 MHz [Center £40.000 MHz an 6,000 MHz
#Res BW 30 kHz #VBW 91 kHz" Sweep 4. 000 ms (20001 pts] #Res BW 30 kHz #VBW 91 kHz* Sweep 4. 000 ms (20001 pts]

Band 5 QPSK ngh channel FRB

Tl

Keight Spectrum Anabyzes - L4691 \ R Dale /2972016 CLT: 15

QPSK ngh channel 1RB

s o UL G R S Y T 18
i i
3MHz - T - Avg Type: NS
HGWMe e TG AvaiHald: 1001100 G W ~e- TriG: Free Run ~AveiHold: 1001100
IFGain-Low #Anen: 30 dB IFGainLow #Anen: 30 dB
Ref Offset 16.56 dB Ref Offset 16.56 dB
19goiv_Ref 30.00 dBm 9oy Ref 30.00 dBm
!
Center 824.000 MHZ an 6.000 MHz Center 824,000 MHz an 6.000 MHz
Res BW 30 kHz #VBW 01 kHz* Sweep 4. oo (20001 pts| #Res BW 30 kHz #VBW 01 kHz' Sweep 4. o0 ms (20001 pts|

16QAM Low channel FRB

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

16QAM Low channel 1RB

T T RO T TS
= v Type: A = T
PG Wide ~e- TG AvalHold: 100100 i Ws ~e-  Trig: Free Run AvlHold: 1001100
IFGain-Low #Asten: 30 dB IFGainLow #Aten: 30 dB
Rer Offset 1656 48 Ref Oftset 1656 48 Wkr1 849 2
105y Ref 30.00 dBm 10 ey Ref 30.00 dBm T
¢
¢
}
(Center $49.000 MHz an 6,000 MHz Center 840.000 MHz an 6,000 MHz
L#Res BW 30 kHz FVBIW 01 kHZ" Sweep 4,000 ms (20001 pis #Res BW 30 kHz AVBW 01 kHz" Sweep 4,000 s (20001 prg
16QAM High channel 1RB

16QAM High channel FRB
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Fwwmmm UL 46915\ R Date 3/20/20161 CLT-15.
AL
PH: Wide

s
AvgiHeld: 1001100

Fwwmmm UL 46915 R Date 3/29/20161 CLE=15.
AL

PH: Wids

s
Trig: Free Run AvgiHeld: 1001100

[Foniniow  #Anen: 30dB [Fouin‘low  #Amen: 30d8
Ref Offcet 16.56 4B Mkr1 824.000 00 MHz Ref Offcet 16.56 4B Mkr1 82
104y Ref 30.00 dBm -21.090 dBrr 104/ Ref 30.00 dBm
fieky ey
|
Center £24.000 MHZ Span 2,800 MHz Center 821,000 MHz Span 2,800 MHz
#Res BW 22 kHZ #VBW 62 KHZ' Sweep 2.667 MS (20001 pts, #Res BW 22 KHZ #VBW 62 kHZ' Sweep 2.667 ms (20001 pts,
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S
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s
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s
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s
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Ref Offset 1656 dB Ref Offset 16.56 dB Mkr1
u;j‘e-mu Ref 30.00 dBm uijmdw Ref 30.00 dBm
Center §24.000 MHz an 2.800 MHz [Center 824.000 MHz an 2.800 MHz
#Res BW 22 kHz #VBW 62 kHz* Sweep 2. ﬁﬁT ms (20001 pts] #Res BW 22 kHz #VBW 62 kHz* Sweep 2. SﬁT ms (20001 pts)
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l‘;j‘hdlu Ref 30.00 dBm ltgjmmu Ref 30.00 dBm
Center £49.000 MHz an 2,800 MHz, [Center 849.000 MHz an 2,800 MHz,
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Page 31 of 56

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: 4787873640-E4V1 DATE: MAR 22, 2017
FCC ID: A3LSMZ400Y

10.3. OUT OF BAND EMISSIONS

RULE PART(S)
FCC: §2.1051, §22.901, §22.917

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 RF output of the transmitter was connected to a spectrum analyzer through a calibrated coaxial
cable. Sufficient scans were taken to show the out-of-band Emissions, if any, up to 10th harmonic.
Multiple sweeps were recorded in maximum hold mode using a peak detector to ensure that the worst-
case emissions were caught.

a) Setthe RBW = 100KHz for emission below 1GHz and 1MHz for emissions above 1GHz
(Tests were performed 1MHz [Worst case], to sweep 1 time for all frequency range)

b) Set VBW 2 3 x RBW;

c) Setspan = 1.5times the OBW;

d) Sweep time = auto couple;

e) Detector = peak;

f)  Ensure that the number of measurement points = Max (40001);

g) Trace mode = max hold;

RESULTS
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10.3.1. OUT OF BAND EMISSIONS RESULT

LTE S5
Bandwidth Mode f [MHZz] Spurious [dBm] Limit [dBm]
829.0 -28.97
QPSK 836.5 -28.21
844.0 -29.29
10 MHz
829.0 -28.62
16QAM 836.5 -29.26
844.0 -28.72
826.5 -28.93
QPSK 836.5 -28.42
846.5 -28.47
5 MHz
826.5 -29.28
16QAM 836.5 -29.20
846.5 -28.64
-13.00
825.5 -28.82
QPSK 836.5 -28.65
847.5 -29.00
3 MHz
825.5 -27.98
16QAM 836.5 -28.67
847.5 -29.05
824.7 -28.92
QPSK 836.5 -28.54
848.3 -28.86
1.4 MHz
824.7 -28.86
16QAM 836.5 -28.83
848.3 -28.74
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10.3.2.

LTE Band 5

OUT OF BAND EMISSIONS PLOTS
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10.4. FREQUENCY STABILITY

RULE PART(S)
FCC: §2.1055, §22.355

LIMITS

§22.355 - The carrier frequency shall not depart from the reference frequency in excess of +2.5 ppm for
mobile stations.

TEST PROCEDURE
Per KDB 971168 D01 Power Meas License Digital Systems v02r02

RESULTS
See the following pages.
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10.4.1.

FREQUENCY STABILITY RESULTS

LTE Band 5, Channel 20524, Freguency 836.5 MHz

Limit: +-2.5 ppm =

2091.250

Reference Frequency: LTE Band 5 Mid Channel 836.5 MHz @ 20°C

Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
[Vdc] Temperature [*C] [MHz] Delta [ppm] Limit [ppm]
3.85 50 836.49998874 0.004 2.5
3.85 40 836.49999014 0.003 2.5
3.85 30 836.49999118 0.001 2.5
3.85 20 836.49999243 0 2.5
3.85 10 836.49999376 -0.002 2.5
3.85 0 836.49999286 -0.001 2.5
3.85 -10 836.49999396 -0.002 2.5
3.85 -20 836.49999282 0.000 2.5
3.85 -30 836.49999152 0.001 2.5

Limit: +-2.5 ppm =

2091.250

Reference Frequency: LTE Band 5 Mid Channel 836.5 MHz @ 20°C

Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
[Vdc] Temperature [*C] [MHz] Delta [ppm] Limit [ppm]
3.85 20 836.49999243 0 2.5
4.43 20 836.49999376 -0.002 2.5
3.60 20 836.49999271 0.000 2.5
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11. RADIATED TEST RESULTS
11.1. RADIATED POWER (ERP & EIRP)

RULE PART(S)
FCC: §2.1046, §22.913

LIMITS
22.913(a) - The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.

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

TEST PROCEDURE

ANSI/ TIA / EIA 603D Clause 2.2.17; ESU40 setting reference to 971168 D01 v02r02
For peak power measurement with a ESU40:

a) Set the RBW = OBW; b) Set VBW = 3 x RBW; c) Set span = 2 x RBW; d) Sweep time = auto couple; e)
Detector = peak; f) Ensure that the number of measurement points = span/RBW; g) Trace mode = max
hold;

For average power measurement with a ESU40:

a) Set span to at least 1.5 times the OBW; b) Set RBW = 1-5% of the OBW, not to exceed 1 MHz; ¢) Set
VBW = 3 x RBW; d) Set number of points in sweep = 2 x span / RBW; e) Sweep time = auto-couple; f)
Detector = RMS (power averaging); g) Use free run trigger If burst duty cycle = 98; h) Use trigger to
capture bursts If burst duty cycle < 98; i) Trace average at least 100 traces in power averaging (i.e., RMS)
mode. j) Compute the power by integrating the spectrum across the OBW of the signal using the
instrument’s band power measurement function.

TEST RESULTS
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11.1.1. ERP/EIRP Results

LTE Band 5
BW RB/RB Size ERP / EIRP
Band Mode f [MHz]

[MHZ] Full RB [dBm] [mW]
50/0 829.0 16.38 43.45
QPSK 50/0 836.5 16.50 44.67
0 50/0 844.0 16.07 40.46
50/0 829.0 15.71 37.24
16QAM 50/0 836.5 15.85 38.46
50/0 844.0 15.47 35.24
25/0 826.5 16.94 49.43
QPSK 25/0 836.5 16.52 44.87
25/0 846.5 16.15 41.21
> 25/0 826.5 16.16 41.30
16QAM 25/0 836.5 15.66 36.81
Band 5 25/0 846.5 15.93 39.17
15/0 825.5 16.79 47.75
QPSK 15/0 836.5 16.81 47.97
3 15/0 847.5 16.12 40.93
15/0 825.5 15.95 39.36
16QAM 15/0 836.5 16.05 40.27
15/0 847.5 15.86 38.55
6/0 824.7 14.52 28.31
QPSK 6/0 836.5 13.98 25.00
6/0 848.3 14.42 27.67
14 6/0 824.7 13.54 22.59
16QAM 6/0 836.5 13.19 20.84
6/0 848.3 14.08 25.59
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