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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Sirin labs AG

MANUFACTURER NAME: Flextronics International Sweden AB

EUT DESCRIPTION: GSM/WCDMA/LTE Phone with BT/BLE, WLAN, RFID & GPS
MODEL NUMBER: SR0020-W
SERIAL NUMBER: 357232070003247, 357232070003395, 357232070003338 (RADIATED);

357232070002843 (CONDUCTED)

DATE TESTED: MAY 16, 2016 - JUL 01, 2016

APPLICABLE STANDARDS

STANDARD TEST RESULTS
FCC PART 22, 24, 27 and 90 Pass
INDUSTRY CANADA RSS-130, 132, 133, 139, 195 and 199 Pass
INDUSTRY CANADA RSS-Gen Issue 4 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:
—-a
_—
CY Choi Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with TIA-603-D, FCC CFR
47 Part 22, FCC CFR Part 24, FCC CFR Part 27 and FCC CFR Part 90 for FCC and RSS-130,
RSS-132, RSS-133, RSS-139, RSS-195 and RSS-199 for IC

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
X] Chamber 2

UL Korea, Ltd. is a FCC-recognized 2.948-listed testing laboratory.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
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 GSM/WCDMA/LTE Phone with BT/BLE, WLAN, RFID & GPS.

5.2. DESCRIPTION OF TEST SETUP

TEST SETUP

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

SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Communication
Test Set

Combiner

Spectrum
Analyzer
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SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Earphone

Communication
Test Set

AC Adapter

AC MAIN
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment List

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

4001000 MHzp ETS 3121D DB4 00164753 07-28-16
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 11-17-16
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Combiner WEINSCHEL 1575 2152 08-20-16
Communications Test Set R&S CMW500 150312 08-18-16
Communications Test Set R&S CMW500 115331 08-18-16
Communications Test Set R&S CMW500 102271 08-18-16
DC Power Supply Agilent/HP E3640A MY54226395 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 341282 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-Z91 102681 08-18-16
Average Power Sensor Agilent/HP u2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16

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

7.1. BAND EDGE AND EMISSION MASK

RULE PART(S)
FCC: §2.1051, §22.901, §22.917, §24.238, §27.53, and §90.691

LIMITS

FCC: §24.238, §27.53
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.

§27.53 (c) For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any
emission outside the licensee's frequency band(s) of operation shall be attenuated below the transmitter
power (P) within the licensed band(s) of operation, measured in watts, in accordance with the following:
(1) On any frequency outside the 746-758 MHz band, the power of any emission shall be attenuated
outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be attenuated
outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(3) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 76 + 10 log (P)
dB in a 6.25 kHz band segment, for base and fixed stations;

(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 + 10 log (P)
dB in a 6.25 kHz band segment, for mobile and portable stations;

(5) Compliance with the provisions of paragraphs (c)(1) and (c)(2) of this section is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater. However, in the
100 kHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth of at
least 30 kHz may be employed;

(6) Compliance with the provisions of paragraphs (c)(3) and (c)(4) of this section is based on the use of
measurement instrumentation such that the reading taken with any resolution bandwidth setting should
be adjusted to indicate spectral energy in a 6.25 kHz segment.

§27.53(m)(4) For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB on
all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on
all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on
all frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or
the actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation
factor shall not be less that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz
and 55 + 10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service licensees operating on
frequencies below 2495 MHz may also submit a documented interference complaint against BRS
licensees operating on channel BRS Channel 1 on the same terms and conditions as adjacent channel
BRS or EBS licensees.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v02r02

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

GSM 850 BAND EDGE

Keysight Spectrum Andlyzer - Swest SA. [E=EjR~% ‘Keysight Spectrum Analyaer - Swept SA B
= “Avg Type: RMS . = “Avg Type: RMS
FROWide e Trig: FreeRun AvglHold: 100100 PO Wide ~+- Trig: FreeRun AvglHold: 100100
IFGainLow #Atten: 40 dB IFGainLow #Atten: 40 dB.
Ref Offset 2496 dB Mkr1 8 Ref Offset 2496 dB. Mkr1 A
loagls‘m Ref 39.00 dBm laaéemu Ref 39.00 dBm
GSM
850 ¥ (]
Center 824.0000 MHz Span 1.000 MHz, Center $49,0000 MHz Span 1.000 MHz,
[#Res BW 8.2 kHz VBW 24 kHz* #Sweep 1.000 s (200 pis) [#Res BW 8.2 kHz VBW 24 kHz* #Sweep 1.000 s (200 pts)
GSM850 GMSK Low channel GSM850 GMSK High channel

GSM 1900 BAND EDGE

Keysight Spectrurm Aralyzer - Sreest 4. [E=EY Eeynght Spectrum Analyas - Soves SA. Lo e
— < ‘AngyM RMS : — 'mgmu RMS b
PN Wids = Trig: Free Run AvglHeld: 1001100 PNO: Wids = Trig: Free Run AvglHold: 1001100
IFGaindow #Auen: 40 dB IFGain-Low #Anen: 40 dB
Ref Offset 25.15 dB Ref Offset 2515 dB kr1
lﬂaiB‘(h Ref 39.00 dBm laaiws‘(n. Ref 39.00 dBm
GSM
1900 [} (]
Center 1.8500000 GHz Span 1.000 MHz Center 1,9100000 GHz Span 1.000 MHz,
[#Res BW 9.1 kHz VBW 27 kHz* #Sweep 1.000 s (200 pis) [#Res BW 9.1 kHz VBW 27 kHz* #Sweep 1.000 s (200 pts)
GSM1900 GMSK Low channel GSM1900 GMSK High channel
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WCDMA Band 5 BAND EDGE

e e
. e
P Tnu leun AvglHole: 100100 TG Ge e Tﬂu FmRuﬂ AvglHold: 100100
Ref Offget 15.95 dB Ref Offset 15.95 dB Mkr1
jogB/dy  Ref 30.00 dBm 10 gB/dly  Ref 30.00 dBm
Band 5 4 ¢
Center 824.000 MHz Span 11.00 MHz, [Center 849.000 MHz Span 11.00 MHz
F#Res BW 51 kHz VBW 150 KHz* #Sweep 26.00 ms (10001 pts) F#Res BW 51 kHz VBW 150 KHz* #Sweep 26.00 ms (10001 prs)y
HSUPA Low channel HSUPA High channel

WCDMA Band 2 BAND EDGE

Keysight Spectrum Analyzer - UL 46318\ R Date: 3/20/2006 \ CLT 18 Keysight Spectrum Anahyzer - UL 46318\ R Date: 3/20/2006 \ CLT 186
WTVM WTVM
P v Tirrmn A on P v T A i
o, ™ aniwan Ay
Ref Offset 16.15 dB. Mkr1 1 Ref Offset 16.15 dB. Mkr1
10 a/ay  Ref 30.00 dBm 10 a8/av  Ref 30.00 dBm
Band 2 )

Center 1.850000 GHz n 11.00 MHz| [Center 1.910000 GHz 11.00 MHz

HiRes BW 51 kHz VBW 150 kHz* #Sweep 23. aa lns (10001 pts) FiRes BW 51 kHz VBW 150 kHz* #Sweep 23. 00 lns [10001 pts)
HSUPA Low channel HSUPA High channel

WCDMA Band 4 BAND EDGE

o e e DL R Do VR ET e o e e B R R Do VR ET e
s T soee s T soe
Avg Type: RI Avg Type: I
s e T FreeRun Ao oarton s e T Freefun A oaton
osiniow was (Feaimi o
Ref Offset 16.1 B Mkr1 Ref Offset 16.1 B Mkr1 1
1048/@y Rer 30.00 dBm 1048/@y_ Ref 30.00 dBm
Lo Log
Band 4
Center 1.710000 GHz Span 11.00 MHz Center 1.755000 GHz Span 11.00 MHz
#Res BW 51 kHz VBW 150 kHZ* #Sweep 28.00 ms (10001 pts) #Res BW 51 kHz VBW 150 KHZ* #Sweep 28.00 ms (10001 prs)
= e = e
HSUPA Low channel HSUPA High channel
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LTE Band 5 BAND EDGE

JR eyaight Spectrum Anlyzar- UL #6218\ R Date 329/2016 1 CLT: 16,

[Center Freq §24.000000 MHz | oy s Ava Tyow: s

B Wido e Trigi Froe Run AvglHold: 100/100 Fi o ~ee  Trig: FreaRun AvglHold: 100100

T, " nfan 008 T, " b 008

Ref Offget 15.95 dB Mk . Q% - Ref Offget 15.95 d8 Mk 824.0 -

\[‘ﬂ:-:\ v Ref 30,00 dBm 9 diB \[‘ﬂ:-:l v Ref 30,00 dBm it =
Center 824.00 MHz Span 20.00 MHz Center £24.00 MHz Span 20.00 MHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts) #Res BW 150 kHz #VBW 470 kHz* ‘Sweep 1.333 ms (10001 pts)

QPSK Low channel 1RB

B i Spacirum Analyzar - UL-4G31° R D 32972018\ LT 16
AL r

QPSK Low channel FRB

B o e e O e TR 7 1
o T
enter Freq 849.000000 MHz — AvglHold: 100400

Avg Type: R

enter Freq 849.000000 MHz
Wge v Trig: FreeRun PO Wide -+ Trig: FreeRun AvglHoid: 100100
WWoainLow Amen: 3048 FGaindow sanen: 30 45

Ref Offset 15.95 dB Ref Offset 15.95 dB M o AHEZ
10de/ay  Ref 30.00 dBm ods/dy  Ref 30.00 dBm dE
Log Lag
Center 845.00 MHz Span 20.00 MHz Center 849.00 MHz Span 20.00 MHz
#Res BW 150 kHz #VBW 470 kiiz* Sweep 1.333 ms (10001 pts) #Res BW 150 kHz #VBW 470 kHz* Sweep 1.333ms (10001 pts)

Band 5 QPSK High channel FRB QPSK High channel 1RB

- — I Yoot speciom Amsgr - U 468 R e W/ LT 18
E"""i_ . - : - o : : .
rs Tree R fro Ty S

10MHz enter Freq 624.000000 MHz kgl enter Freq 624.000000 MHz T e

WO Wide —»- Trig: FreeRun WG Wde —e-  Trig FreeRun

WFGainLow satten: 30 8 FGainLow satten: 3048
Ref Offset 16.95 dB L Ref Offset 16.95 dB kr1 824.¢ i
fode/div  Ref 30.00 dBm fode/div  Ref 30.00 dBm
Leg Leg
Center 824,00 MHz Span 20.00 MHz Center 824,00 MHz Span 20.00 MHz
#Res BW 150 KHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts) #Res BW 150 KHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts)

16QAM Low channel 1RB

i oysioht Spactiuem Anabyoer - UL 46018 R Date: 3/29/2006° CLT: 15
Ml
enter Freq 848.000000 MHz - AvgHold: 1001100

Wde ~e- Trig: FreeRun

16QAM Low channel FRB

i oysiah Spactium Analyoer - UL 46018 R Dute: 29/2006° CLT: 15
pus et
enter Freq 849.000000 MHz vt 100300

WO e~ Trig: FreeRun o:
IFGaincLow #azten: 30 d8 IFGaineLow #azten: 30 48
Ref Offset 15.95 0B Ref Offset 15.95 0B
10d5/av  Ref 30.00 dBm 10d5/av  Ref 30.00 dBm
Lag Log
Center 849.00 MHz Span 20.00 MHz Center 849.00 MHz Span 20.00 MHz
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts) #Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts)

16QAM High channel FRB 16QAM High channel 1RB
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B Keyuight Spectruen Aadyter - UL: 6918 . R Date 3/29/2016' CLT- 15 o | @ s B eight Spectrun Aalyzer - UL 46918 | R Dt 3/29/2016 ', CLT- 15
enter Freq 824.000000 MHz Avg 3 ‘ enter Freq 824.000000 MHz l S
S — e S —— I 0
T o e e
Ref Offset 15.95 dB Ref Offset 16 95 dB
:l:ji“ dv  Ref 30.00 dBm & < diS lu Udiv  Ref 30.00 dBm
Center 824.000 MHz ‘Span 10.00 MHz Center 824.000 MHz ‘Span 10.00 MHz
#Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms (10001 pts) [#Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms (10001 pts)
QPSK Low channel FRB

B scight Spectrun avayzes - UL 8915\ R Dute 3/29/20061 CLT- 15
A
enter Freq 849,000000 MHz

QPSK Low channel 1RB

BNG:Wide ~»-  Trig: FreeRun
1FGainLow #Anen: 3048
Ref Dffset 15.95 4B

'!Jw Jiv Ref 30.00 dBm

Avg s
AvglHola: 100100

B 0 dBldiv
og

B Seight Spectnen Aryze - UL 46313\ R Detes 3/29/2016\ CLT- L.
i
enter Freq 849,000000 MHz

v s
PG Vilde ~»-  Trig: FresRun AvgiHola: 100100
IFGainLow #Anen: 308

Ref Offset 1585 4B

Ref 30.00 dBm

Center 849.000 MHz Span 10.00 MHz Center 849.000 MHz ‘Span 10.00 MHz
#Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms (10001 pts) [#Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms (10001 pts)
Band 5 - -
QPSK High channel FRB QPSK High channel 1RB
B keysight Spectruen Anaiyies - UL 46918 . R Dates 3/29/2006"\ CLT: 15 B eysiaht Spectun Anabyier - UL 469138 L R Dute: 3/29/2016, CLT: 15
5MHz Avg s e s
. . e s G Wts -ne TrgsFresRun A a0
RefOfeat 1635 48 Re(Offset 1635 4B
.')1]”‘1 Ref 30.00 dBm B _J‘qu. Ref 30,00 dBm et d —
L
L ]
Center 824.000 MHz ‘Span 10.00 MHz Center 824.000 MHz ‘Span 10.00 MHz
#Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms (10001 pts) [#Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms (10001 pts)
16QAM Low channel FRB 16QAM Low channel 1RB

[ cioht Specirin Ansyrer - - 86918 R Dot 3/29/20061 CLT-15.
AL
enter Freq 849.000000 MHz

Avg Type: RMS
BRG:Wide ~»-  Trig: FremRun AvalHold: 100100
IFGalnLow #Atien; 30 4B

Ref Offset 15.95

a8
Ref 30.00 dBm

KeightSpectnen Ansyrer - U1- 86933 R Dete 3292016\ CLT- 15
AL
enter Freq 849.000000 MHz

o M
PG Wilde ~»-  Trig: FreeRun ‘AvalHold: 100400

[ ——
0 dBJdlv 2 = 0 ¢idiv  Ref 30.00 dBm - =
og L]
L4 ¢
Center 849.000 MHz ‘Span 10.00 MHz Center 849.00 MHz ‘Span 20.00 MHz
#Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms (10001 pts) [#Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts)
16QAM High channel FRB

16QAM High channel 1RB
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[ ight Spactrien Aayzee - UL- 313\ R Date 3/29/20167 CLT-15.
AL 2
enter Freq 824.000000 MHz
BRG-Wide ~»-  Trig: FrosRun
1FGalnLow #Anen: 308

Avg s
AvglHola: 100100

Ref Offset 15.85 dB

l!\ div Ref 30.00 dBm

10 dBJdiv
Log

Keyight Specten Ayt - UL- 86313 | R Dete 3/29/2016\ CLT-15.
AL W

enter Freq 824.000000 MHz

Ref Offset 16.95 dB
Ref 30.00 dBm

v s
e Trig: FreeRun AvgiHola: 100100

saten: 3048

PO Wide
IFGain Low

Center 824.000 MHz

#Res BW 47 kHz #VBW 130 kHz*

Sweep 3.333 ms (10001 pts)

‘Span 6.000 MHz Center 824,000 MHz
[#Res BW 47 kHz

‘Span 6.000 MHz
#VBW 130 kHz* Sweep 3.333ms (10001 pts)

QPSK Low channel FRB

QPSK Low channel 1RB

B scight Spectrun avayzes - UL 8915\ R Dute 3/29/20061 CLT- 15
A F
enter Freq 849,000000 MHz

BNG:Wide ~»-  Trig: FreeRun
1FGainLow #Anen: 3048

Avg s
AvglHola: 100100

Ref Dffset 15.95 4B

df
!‘J\ Jiv Ref 30.00 dBm

o e
241,46 PHun 76,2016
Tree] 5

‘_7‘5“\1 v Ref 30.00 dBm

B Seight Spectnen Aryze - UL 46313\ R Detes 3/29/2016\ CLT- L.
- i
enter Freq 849,000000 MHz

Ref Offset 1585 4B

v s
PG Vilde ~»-  Trig: FresRun AvgiHola: 100100

IFGainLow #Anen: 308

Center 849,000 MHz

#Res BW 47 kHz #VBW 130 kHz*

Sweep 3.333 ms (10001 pts)

Center 349,000 MHz
[#Res BW 47 kHz

Span 6.000 MHz

‘Span 6.000 MHz
#VBW 130 kHz* Sweep 3.333 ms (10001 pts)

Band 5 QPSK High

QPSK High

channel FRB

[ cioht Spectnin Ansyrer - - 86918\ R Date 3/29/20061 CLT- 15
AL 3 —
enter Freq 824.000000 MHz

BNG:Wide ~»-  Trig: FreeRun
1FGainLow #Anen: 3048

3MHz

Avg s
AvglHola: 100100

Ref Dffset 15.95 4
Ref 30.00 dBm

N
n 36 2016

24105 P
L

o
Ref 30.00 dBm

[ bt Specten Ayt - -893R Dot /292006 CLT- 15
Iy i

enter Freq 824.000000 MHz

Ref Offset 1585 4B

channel 1RB

i s
AvalHola: 100100

PG Wilde ~»-  Trig: FreeRun
1FGain-Low #Anen: 308

10 dBJdiv
og

10 dBJdiv
og

Center 824.000 MHz

#Res BW 47 kHz #VBW 130 kHz*

Sweep 3.333ms (10001 pts)

Span 6.000 MHz Center 824,000 MHz

[#Res BW 47 kHz

‘Span 6.000 MHz

#VBW 130 kHz* Sweep 3.333 ms (10001 pts)

16QAM Low channel FRB

16QAM Low channel 1RB

[ cioht Specirin Ansyrer - - 86918 R Dot 3/29/20061 CLT-15.
AL 3
enter Freq 849.000000 MHz

BRG:Wide ~»-  Trig: FremRun
IFGalnLow #Atien; 30 4B

Avg Type: RMS
AvalHold: 100100

Ref Offset 15.95 a8
Ref 30.00 dBm

10 dBJdiv
o9

Ref Offset 16,95 df
Ref 30.00 dBm

10 dBJdiv
og

KeightSpectnen Ansyrer - U1- 86933 R Dete 3292016\ CLT- 15
e -

enter Freq 849.000000 MHz

B

Avg Type: RMS
PG Wilde ~»-  Trig: FreeRun ‘AvalHold: 100400
1FGain-Low #Aten: 3048

Center 849,000 MHz

#Res BW 47 kHz #VBW 130 kHz*

Sweep 3.333 ms (10001 pts)

Center 849,000 MHz
[#Res BW 47 kHz

Span 6.000 MHz

Span 6.000 MHz

#VBW 130 kHz* Sweep 3.333 ms (10001 pts)

16QAM High channel FRB

16QAM High channel 1RB
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FCC ID: 2AIPSI

Keyight Specten Ayt - UL- 86313 | R Dete 3/29/2016\ CLT-15.
AL W

B seight Spactrun avuyze - UL 8915\ R Dt 3/29/20061 CLT-15.
A F e o T

enter Freq 824,000000 MHz Avg Type: RMS enter Freq 824,000000 MHz vo s
PG Wkde ~»e  Trig: FrowRun AvgiHiold: 100/100 RO Vilde v~ Trig: FresRun avgiHold: 100/100
FGalnLow #hten: 3048 IFGaindow #anen: 3008

Ref Offset 16.95 0B M ; z Ref Offset 16,96 dB

1948/ Ref 30.00 dBm - 19,45/ _Ref 30.00 dBm

Center 824,000 MHz Span 2.800 MHz Center 824,000 MHz ‘Span 2.800 MHz

#Res BW 22 kHz #VBW 62 kHz' Sweep 2.667 ms (10001 pts) [#Res BW 22 kHz #VBW 62 kHz' Sweep 2.667 ms (10001 pts)

QPSK Low channel FRB QPSK Low channel 1RB

B scight Spectrun avayzes - UL 8915\ R Dute 3/29/20061 CLT- 15 o e B cightSpecten Ayt - -893R Dot /292016 \ CLT- 15
AL 3 S ALIGH AT 23747 PHun 76,2016 AL 2 2 TG AT
enter Freq 849.000000 MHz Tvpe: RI wncy § enter Freq 849.000000 MHz Avg Type: RM3
PG Vilde ~»-  Trig: FresRun AvgiHola: 100100

Avg s
BNG:Wide ~»-  Trig: FreeRun AvglHola: 100100
IFGainLow #Anen: 308

1FGain-Low tten: 30 4B
Ref Offset 15.95 dB Ref Offset 15.95 4B
9 gerdv__Ref 30.00 dBm 10 gid__Ref 30.00 dBm
1]
Center 849.000 MHz ‘Span 2.800 MHz Center 849,000 MHz ‘Span 2.800 MHz
#Res BW 22 kHz #VBW 62 kHz* Sweep 2.667 ms (10001 pts) [#Res BW 22 kHz #VBW 62 kHz* Sweep 2.667 ms (10001 pts)

Band 5 OPSK High channel FRB QPSK High

) [ bt Specten Ayt - -893R Dot /292006 CLT- 15
Iy i

[ cioht Spectnin Ansyrer - - 86918\ R Date 3/29/20061 CLT- 15 p= = =
AL - EEi 237,06 P un 28,2016
1-4MHZ enter Freq 824.000000 MHz Avg Type: RM3 7
BNG:Wide ~»-  Trig: FreeRun AvglHola: 100100 =

channel 1RB

enter Freq 824.000000 MHz Avg Type: RMS
BNGVilde ~e-  Trig: FresRun AvalHold: 100100

1FGainLow #Anen: 3048 1FGain-Low #Anen: 308

Ref Offset 1585 4B
“JJH «  Ref 30.00 dBm

Ref Dffset 15.95 4
:‘J\ Jiv_ Ref 30.00 dBm

Center 824.000 MHz Span 2.800 MHz Center 824,000 MHz ‘Span 2.800 MHz
#Res BW 22 kHz #VBW 62 kHz* Sweep 2.667 ms (10001 pts) [#Res BW 22 kHz #VBW 62 kHz* Sweep 2.667 ms (10001 pts)

16QAM Low channel 1RB

KeightSpectnen Ansyrer - U1- 86933 R Dete 3292016\ CLT- 15
e -

enter Freq 849.000000 MHz . Avg Type: RMS
PG Vilde ~e-  Trig: FresRun AvalHold: 100400

16QAM Low channel FRB

[ eyt Spectrum Acelyze - UL 86915 R D /29720161, CLT: 15
AL - e o] i
enter Freq 849.000000 MHz Avg Type: RM3
Bl Wide ~»-  Trig: Free Run #AvglHold: 100100

RerOset 1695 a3 [ ——
“;!:J.w, Ref 30,00 dBm ‘;:qu. Ref 30,00 dBm
4
Center 849.000 MHz ‘Span 2.800 MHz Center 849,000 MHz ‘Span 2.800 MHz
#Res BW 22 kHz #VBW 62 kHz* Sweep 2.667 ms (10001 pts) [#Res BW 22 kHz #VBW 62 kHz* Sweep 2.667 ms (10001 pts)
16QAM High channel 1RB

16QAM High channel FRB
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LTE Band 2 BAND EDGE

KeysightSpectrun Analyz - UL 467181 ROate: 3072016\ CLT: 15
AL 3

Trig: FreeRun

NG Wide ——
#htten: 30 B

W GainLow

Avg|Hold: 1001100

Avg Type: RMS.

KeysightSpectrun Analyzr - UL 46718 R 0at: 2072016 CLT: 15 T
AL 3 T ALGH L

Avg Type: RMS

Trig: Free Run AvglHold: 100/100 " ’—7
anton  #Atan: 3048 AR

Ref Dffset 16.15 B
Ref 30,00 dBm

Ref ffset 16.15 4B
Ref 30,00 dBm

10 By
Log

GHZ
dBm|

10 By
Log

iCenter 1.85000 GHz

#Res BW 300 kHz #VBW 910 kHz*

Span 40.00 MHz, iCenter 1.85000 GHz
Sweep 1.333 ms (10001 pts) #Res BW 300 kHz

Span 40.00 MHz

P
#VBW 910 kHz' Sweep 1.333 ms (10001 pts]

QPSK Low channel

FRB

QPSK Low channel 1RB

K Specirum Aralyzar- U 463181 R Da: 32072016\ CLT-15.
A G

Trig: Free Run

WO e b
#Anten: 30 48

W GainLow

Avg Type: RMS.

Keigh Specirum Aralyza - U 463181 R Dae: J20/72006 CLT- 15
A G

Avg Type: RMS

‘Avg|Hold: 1001100

Trig: Free Run
#Asten: 30 dB

RO e AvglHold: 100100

W GainLow

Ref Dffset 16.15 i
Ref 30.00 dBm

10 dB/div
Log

Ref Dffset 16.15 4B
Ref 30.00 dBm

10 dB/div
Log

iCenter 1.91000 GHz

#Res BW 300 kHz #HVBW 910 kHz*

iCenter 1.91000 GHz
#Res BW 300 kHz

Span 40.00 MHz,
Sweep 1.333 ms (10001 pts]

Span 40.00 MHz

#VBW 910 kHz* Sweep 1.333 ms (10001 pts|

as)

Band 2 QPSK High channe

QPSK High channel 1RB

KinightSpacirum Aralyze- UL: 467181 R Owie: SA/016LCLT: 16
AL £ 3

20MHz

~ AvaType RMS

| FRB

Kaynight Spacinum Aralyzer- UL: 467181 R Oae: /0061 CLT: 16
AL 3

o 671625 M An 27, 2008
Avg Type: RMS race]

AvglHoia: 100/100

e s Trig: FresRun AvglHalg: 1001100 e - Trig FreeRUn
WGanton | #Amen: 30d8 WCanton  #Amen: 3008
Ref Offsat 16,15 0B Mkrd 1 Ref Offsat 16,15 4B Mkrt 1
j0deidy  Ref 30.00 dBm 10de/dy Ref 30.00 dBm
Lod Log
Center 1.85000 GHz Span 40,00 MHz Center 1.85000 GHz Span 40.00 MHz
[#Res BW 300 KHE #VBW 910 kHz* Sweep 1.333 ms (10001 pts) #Res BIW 300 kHz #VBW 910 kHz* Sweep 1.333 ms (10001 pts|

s =

S

16QAM Low channel FRB

16QAM Low channel 1RB

KynigheSpectrum Aralzer- UL: 467181 ROnte: 32872018\ CLT: 15
AL

AL

Keynigh Spectnum Aralyer- UL: #6718 R Oate: 2072018 CLT: 15

T Avg Type: RMS.

" Avg Type RMS
PG Wi > Thig: FreeRun AvglHold: 1001100 RO Wie - Trig FreeRun AvgHold: 1001100
WWGomion | SAtten: 30 48 (Woaimion  SAtten: 3008
Rof Offsat 16.15 B Mk Rof Offsot 16,15 4B Wkrd

{0 d2/dy  Ref 30.00 dBm 10d2/dv  Ref 30.00 dBm
Log Log
Center 1.91000 GHz Span 40.00 MHz Center 1.91000 GHz Span 40.00 MHz
[1Res BW 300 KHE #VBW 810 kHz* Sweep 1.333 ms (10001 pts) [Res BW 300 kHz #VBW 810 kHz* Sweep 1.333 ms (10001 pts|

stans) use

stanus)

16QAM High chann

el FRB

16QAM High channel 1RB
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Weyvight Spectrum Analyzer - UL 45318 1 R Date: 3/29/20167 CLT: 1.6 Keysight Spectruem. 45018 \ R Diake: /292006 CLT: 16
= = § Avg Type: RMS = = Avg Type: RMS
NG Wide -+~ THG" AvglHiokd: 100/100 NG Wide —+- TN AvglHole: 1001100
FGeain:Low #Anen: 30 dB. FGain:L ow #Anen: 30 dB
Ref Offset 16.15 dB Ref Offset 16.16 dB8
|(;:'5H:mu-, Ref 30.00 dBm I(H\‘m\-r Ref 30.00 dBm
. 1
Center 1.85000 GHz n 30,00 MHz| [Center 1.85000 GHz 0.00 MHz|
[#Res BW 220 kHz #VBW 680 kHz* Sweep 1. 338 ms (10001 pts] [#Res BW 220 kHz #VEBW 680 kHz* Sweep 1. 333 ms (10001 pts)
QPSK Low channel FRB QPSK Low channel lRB
mmmm UL: 85018\ R Dates 3/29/ 20167 CLT: 16 [E=Er=] mmmm UL 85018\ R Dates 3/29/2016\ CLT: 16
“avg Type: RIS e REEED T - O A Type: R
BN Wide ~»- TG AvglHold: 1001100 THPELA s NG Wide —o-  THG: AvglHole: 1001100
IFGainLow #Atten: 30 dB AARARA IFGainLow #Amen: 30 dB
Rer OMsat 1615 45 Ret OMeet 1615 65
l(;éu'm.-, Ref 30.00 dBm l‘iﬁmd”’ Ref 30,00 dBm
¢ !
Center 1.91000 GHz Span 30.00 MHz| [Center 1.91000 GHz Span 30.00 MHz|
HRes BW 220 kHz #VEW 680 kHz" Sweep 1.333 ms (10001 pts] #Res BW 220 kHz #VBW 680 kHz* Sweep 1.333 ms (10001 pts)
Band 2
QPSK ngh channel FRB QPSK H|gh channel 1RB
Mmmhﬂ- UL 45318 % R Date: 3/28/2006° CLT: 1.5 Iq-qmwkm UL 42318 \ R Diste: /28/2006 CLT: 1.5
15MHz " vg Type: RS ™ jvg Type RS
NG Wide -+ OG0 AvglHold: 1001100 PR Wide —+- 0G0 AvglHold: 1001100
ot ™ aaten 088 T e s0eb
Ref Offset 16.15 dB Ref Offset 16.15 d8
"_3,5”:‘""’ Ref 30.00 dBm ";ﬁ” Jdiv Ref 30.00 dBm
Center 1.85000 GHz Span 30.00 MHz, [Center 1.85000 GHz Span 30.00 MHz|
[#Res BW 220 kHz #VBW 680 kHz* Sweep 1.333 ms (10001 pts] #Res BW 220 kHz #VEW 680 kHz* Sweep 1.333 ms (10001 pts)
16QAM Low channel FRB 16QAM Low channel 1RB
T R R T T R S T
e D Type RS ] = e o Type RS
PO Wid -~ THE: AvglHold: 100100 TG Wids ~e-  THG AvglHeld: 100100
WFGain:Low #Anen: 30 dB. WFGain:Low #Aten: 30 dB
Ref Offset 16.15 dB. Mkr1 1.810 Ref Offset 16.15 dB
1(;5\:,4.., Ref 3000 dBm - l(;ﬁ\\‘ndw Ref 30,00 dBm
¢ |
Center 1.91000 GHz Span 30.00 MHz, [Center 1.91000 GHz Span 30.00 MHz,
HRes BW 220 kHz #VBW 680 kHz" Sweep 1.333 ms (10001 pts] #Res BW 220 kHz #VBW 680 kHz* Sweep 1.333 ms (10001 pts)
16QAM High channel FRB 16QAM High channel 1RB
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S5\ R Date /202006 CLT: 15

eyvgh Spctum Ayt - UL 6013\ R D /T .15 et Spectnn
- v Type: RS v Type: RS
TG Wide -+ Tt AvglHole: 1001100 PG Wlde - T AvglHole: 1001100
FGainLow #anen: 30 46 Fin ow #Anen: 30 0B
Ref Offset 16.16 0B Mir Ref Offset 16.16 08 Mkrt
I(;J';\‘!!dlr Ref 30.00 dBm I(;J’;\“!dh Ref 30.00 dBm
¢ )
1
Center 1.85000 GHz n 20,00 MHz| [Center 1.85000 GHz 0,00 MHz|
[#Res BW 150 kHz #VBW 470 kHz* Sweep 1. 333 ms (10001 pts| [#Res BW 150 kHz #FVBW 470 kHz* Sweep 1. 333 ms (WDM pts)
QPSK Low channel 1RB

QPSK Low channel FRB

P

"~ Avg Type: RMS

e e
g Type: RIS
NG Wido -o- THG: AvglHold: 1001100 PG Wide ~ee  TOG AvglHold: 1001100
IFGaimLow #asten: 30 B IFGaimLow #asten: 308
Ref Offset 16.15 0B Ref Offset 16.16 0B
9oy Ref 30.00 dBm 19 goiaiv_Ref 30.00 dBm
Center 1.91000 GHz Span 20.00 MHz, Center 1.91000 GHz Span 20.00 MHz,
F#Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts] [#Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts)

Band 2 QPSK ngh channel FRB

T ——

N —

QPSK H|gh channel 1RB

g Typer RS
AvglHoe: 100100

10MHz g Type RS
RO Wde -+~ TG AvglHold: 1001100 TR W -+ TG
{Foainow #anen: 30 48 (Fointow #anen: 30 48
Ref Offset 16.16 0B M Ref Offset 16.16 08 Mkr1
I(;;\‘:mu Ref 30.00 dBm I(;;\‘ Jdiv - Ref 30.00 dBm
Center 1.85000 GHz Span 20.00 MHz| [Center 1.85000 GHz Span 20.00 MHz|
[#Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts] [#Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts)
16QAM Low channel 1R B

16QAM Low channel FRB

P

e NEUIE\ LT
" Avg Type RMS

R —
e D Type RS
PO Wids e THG AvalHeld: 100100 PG W e THG AvalHele: 1001100
1FGainiLow #asten: 30 B 1FGainiLow #Atten: 30 6B
Ref Offset 16.15 4B Ref Offset 16.15 4B

e Ref 30.00 dBm 10 gty Ref 30.00 dBm

Center 1.91000 GHz Span 20.00 MHz| Center 1.91000 GHz Span 20.00 MHz|
[#Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts] [#Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts)

16QAM High channel FRB

16QAM High channel 1RB

Page 18 of 86

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: E1V3
FCC ID: 2AIPSI

DATE: OCT 05, 2016
ICID:21579-I

Fervan Speche Ao - UL 4015\ R Dt 3G CLT 15 ey Speton G5\ R D ST T 15
- v Type: RS v Type: RS
G Wida -+~ TG AvglHold: 1001100 TROWa - TH AvglHold: 1001100
FGainLow #anen: 30 46 Fin ow #Anen: 30 0B
Ref Offset 16.16 0B Mirt 1.8 Ref Offset 16.16 08 Mkrt

I(;J';\‘!!dlr Ref 30.00 dBm B |(;J’;\“m\, Ref 30.00 dBm

Center 1.850000 GHz n 10,00 MHz| [Center 1.850000 GHz 0.00 MHz|

[#Res BW 75 kHz #VBW 220 kHz* Sweep 5. 333 ms (10001 pts| #Res BW 75 kHz HFVEBW 220 kHz* Sweep 5. 333 ms ﬂ 0001 pts)

QPSK Low channel FRB

QPSK Low channel 1RB

P

=X

P

"~ Avg Type: RMS

" g Type: RS
NG Wida ~e- THE: AvglHold: 1001100 O Wi e TG AvglHold: 1001100
FGaini ow #hsten: 30 4B FGaini ow #asten: 30 0B
Ref Offset 16.15 4B Ref Offset 16,16 48
9oy Ref 30.00 dBm 19geiav_Ref 30.00 dBm
Center 1.910000 GHz Span 10.00 MHz| [Center 1.910000 GHz Span 10.00 MHz|
H#Res BW 75 kHz #VEBW 220 kHz" Sweep 5.333 ms (10001 pts] [#Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms (10001 pts)
Band 2
QPSK ngh channel FRB QPSK H|gh channel 1RB
o S e O G e 1S e e U e YO8 18
5MHz v Type: RS v Type: RIS
RO W -+ TG AvgiHeld: 1001100 RO W -+ THG AvglHeld: 1001100
{Foainow #anen: 30 48 (Fointow #anen: 30 48
Ref Offset 16.16 0B M Ref Offset 16.16 08 Mkrt
10 deidiv  Ref 30,00 dBm 10 ¢gidiv  Ref 30,00 dBm
fH Log
Center 1.850000 GHz Span 10.00 MHz| ICenter 1.850000 GHz Span 10.00 MHz|
#Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms (10001 pts] #Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms {10001 pts)

16QAM Low channel FRB

16QAM Low channel 1RB

e

P

" Avg Type RMS

e D Type RS
PO Wids e THG AvalHeld: 100100 PG W e THG AvalHele: 1001100
1FGainiLow #asten: 30 B 1FGainiLow #Atten: 30 6B
Ref Offset 16.15 4B Ref Offset 16.15 4B
e Ref 30.00 dBm 10 gty Ref 30.00 dBm
Center 1.910000 GHz Span 10.00 MHz| Center 1.910000 GHz Span 10.00 MHz|
#VBW 220 kHz* Sweep 5.333 ms (10001 pts] [#Res BW 75 kHz #VBW 220 kHz* Sweep 5.333 ms (10001 pts)

H#Res BW 75 kHz

16QAM High channel FRB

16QAM High channel 1RB
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memmw.mmumm\mu
1§ 5 ot

BHO: Wids =
inLow.

Avg Type: RMS.
AvglHeld: 100100

Trig: Free Run

FWWMMW.mmummm\m—u
AL 5 -

“Avg Type:

AvgT
AvglHeld: 100100

BNO Wide -+~ Trig: FreeRun
FGaind aw

i Hlds e Trig: FreeRun AvaiHold: 1001100
PG #huen: 30 d8 [FGaion | WAten: 3048
Ref Offset 16.15 dB Mkr1 1 Ref Offset 16.15 dB Mkr1 1.8
19 goiciv_Ref 30.00 dBm jgaidiv_Ref 30.00 dBm
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