| Report No.: E2/2016/50082
| Page: 1 of 90

ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT

INTENTIONAL RADIATOR CERTIFICATION TO
FCC PART 22 SUBPART H, PART 24 SUBPART E REQUIREMENT

OF

Product Name: The Light Phone
Brand Name: Light
Model No.: TLP101
Model Difference: N/A
FCC ID: 2AIBC-WYCKOFF1
Report No.: E2/2016/50082
Issue Date: Jun. 15, 2016

The Light Phone Inc
Prepared for: 49 Bogart St #44, Brooklyn, New York, United States

11206

SGS Taiwan Ltd.

Electronics & Communication Laboratory
Prepared by: No.2, Keji 1st Rd., Guishan District, Taoyuan City,

Taiwan 333

Note: This report shall not be reproduced except in full, without the written approval of

SGS Taiwan Ltd. This document may be altered or revised by SGS Taiwan Ltd. per-

sonnel only, and shall be noted in the revision section of the document.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT JORP o SRR R WHRIEI RS LT FFARSEETI0R c AL ALEAT LRV o AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 2 ¥ Bl % I 1 & 134 5L

e AREPHRFG AP |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2016/50082
Page: 2 of 90

VERIFICATION OF COMPLIANCE
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49 Bogart St #44, Brooklyn, New York, United States 11206
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Report Number: E2/2016/50082
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We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. Electronics & Communication Laboratory
The test data, data evaluation, test procedures, and equipment configurations shown in this re-
port were made in accordance with the procedures given in TIA/EIA-603-C-2004 and the energy
emitted by the sample EUT tested as described in this report is in compliance with conducted
and radiated emission limits.

The test results of this report relate only to the tested sample identified in this report.
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Aken Huang / Engineer
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Approved By: J{AM é& MJ Date: Jun. 15, 2016

Jim Chang / Asst. Manager
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1 GENERAL PRODUCT INFORMATION

1.1 Product Description

General:
Product Name: The Light Phone
Brand Name: Light
Model No.: TLP101
Model Difference: N/A
Product SW version: DVT
Product HW version: N/A

Data Cable (USB): Model No.: LA98US002-1H; Supplier: LUXSHARE

3.8Vdc from Rechargeable Li-polymer Battery or 5V from USB
Port
Power Supply: Model No.: 204436,

Battery:
anery Supplier: Doungguan Amperex Technology Limited
IMEI: 358641070000962 / 358641070001184

GSM:

Rated

Operating Frequency Power

Cellular Phone Standards | GSM/GPRS 850 824.2 MHz- 848.8 MHz 32.5dBm
Frequency Rangeand . o 824.2 MHz— 848.8 MHz | 26.0dBm

Power
GSM/GPRS 1900 1850.2MHz — 1909.8MHz | 28.5dBm

EDGE 1900 1850.2MHz — 1909.8MHz | 25.5dBm

GSM 850 249KGXW
o EDGE 850 249KG7W
Type of Emission: GSM 1900 251KGXW

EDGE 1900 246KG7W
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Max ERP/EIRP Power Measurement Result:

dBm W

GSM 850 Band 30.65 |ERP 1.161
GPRS 850 Band 26.65 |ERP 0.462
EDGE 850 Band 23.77 _|ERP 0.238
GSM 1900 Band 32.52 |EIRP 1.786
GPRS 1900 Band 25.13 |EIRP 0.326
EDGE 1900 Band 22.61 EIRP 0.182

1.2 Product Feature of Equipment Under Test

The equipment under Test (Hereafter Called: EUT) is upporting GSM feature, and below is details
of information.

Product Feature

Product Name: The Light Phone
Brand Name: Light

Model No.: TLP101

Model Difference: N/A

FCC ID: 2AIBC-WYCKOFF1
GSM Operating Band(s) GSM 850/1900MHz
GPRS / EGPRS Multi Slot Class | GPRS Class 10

Note: The above EUT information was declared by manufacturer. Please refer to the specifications
or user’s manual for more detailed description.
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1.3 Test Methodology of Applied Standards

FCC 47 CFR Part 2, 22, 24
ANSI / TIA / EIA 603C-C-2004
KDB971168 D01 Power Meas license Digital System

KDB941225 of the Output power Procedure of (SAR Measurement Procedures for 3G
Devices, WCDMA / HSPA) was used for EUT and Base station setting.

TS 151 010-1 is used to set, and measure the output power.
Note:
1. All test items have been performed and record as per the above standards.

2. The composite system is compliance with FCC Subpart B is authorized under the
certification procedure.

1.4 Test Facility

SGS Taiwan Ltd. Electronics & Communication Laboratory No.2, Keji 1st Rd.,
Guishan District, Taoyuan City, Taiwan 333 (TAF code 0513)

FCC Registration Numbers are: 735305
Canada Registration Number: 4620A-5.
1.5 Special Accessories

No special accessories were used during testing.

1.6 Equipment Modifications

There were no modifications incorporated into the EUT.
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2 SYSTEM TEST CONFIGURATION
2.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to
meet the Commissions requirement and operating in a manner which intends to
maximize its emission characteristics in a continuous normal application.

2.2 EUT Exercise

The EUT (Transmitter) was operated in the continuous transmission mode employed
with the simulator of the Base Station that fixates at test default channels to fix the Tx
frequency which was for the purpose of the measurements.

2.3 Test Procedure
2.3.1 Conducted Measurement at Antenna Port

According to measurement procured TIA/EIA603C, the EUT is placed on a turn table
which is 0.8 m above ground plane. A low loss of RF cable was used to connect the
antenna port of EUT to measurement equipment.

2.3.2 Radiated Emissions (ERP/EIRP)

According to measurement procured TIA/EIA 603C, The EUT is a placed on as turn
table which is 0.8 m above ground plane. The turn table shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3m away from the re-
ceiving antenna which varied from 1m to 4m to find out the highest emission. And
also, each emission was to be maximized by changing the polarization of receiving
antenna both Horizontal and Vertical. In order to find out the max. emission, the rela-
tive positions of this hand-held transmitter (EUT) was rotated through three orthog-
onal axes and measurement procedures for electric field radiated emissions above 1
GHz the EUT measurement is to be made “while keeping the antenna in the ‘cone of
radiation’ from that area and pointed at the area both in azimuth and elevation, with
polarization oriented for maximum response.” is still within the 3dB illumination BW of
the measurement antenna according to the requirements in Section 8 and 13.
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2.4 Measurement Results Explanation Example

For all conducted test items:
The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenua-
tion factor between EUT conducted port and spectrum analyzer. With the offset compensation,
the spectrum analyzer reading level is exactly EUT RF output level.
Note:
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Following shows an offset computation example with cable loss, splitter and attenuator.
Low Band: Offset = RF cable loss (dB) + attenuation factor (dB) = 14.1(dB)

High Band: Offset = RF cable loss (dB) + attenuation factor (dB) = 14.4(dB)

2.5 Final Amplifier Voltage and Current Information:

Test mode DC voltage (V) | DC current (mA)
GSM 850 3.8 392

GSM 1900 3.8 235
GPRS 850 3.8 378

GPRS 1900 3.8 293
EDGE 850 3.8 368

EDGE 1900 3.8 286
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2.6 Configuration of Tested System

Fig. 2-1 Configuration of Tested System (Fixed Channel-Conducted)
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Fig. 2-2 Configuration of Tested System (Fixed Channel-Radiated)
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Table 2-1 Equipment Used in
Ite Model/

Equipment Mfr/Brand Series No. |Data Cable| Power
m Model No. Cord
g | Redio Communicalion | anritsu | 8820C | 6201107337 | shielded |Un-shielded
nalyzer
2. DC Power Supply Agilent E3640A MY53140006 | shielded |Un-shielded
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3 SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result

§2.1046(a) RF Power Output Compliant

§2.1046(a)

§22.913(a)(2) ERP/ EIRP measurement Compliant
§24.232(c)

§2.1049(h) Occupied Bandwidth Compliant

§2.1051 o . )
ut of Band Emissions at Antenna Terminals and Band
§22.917(a) Compliant

§24.238(a) Edge
§2.1053
§22.917(a) Field Strength of Spurious Radiation Compliant
§24.238(a)
§24.232(d) Peak to Average Ratio Compliant
§2.1055(a)(1)

§22.355 Frequency Stability Compliant
§24.235
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4 DESCRIPTION OF TEST MODES

4.1 The Worst Test Modes and Channel Details

1. The EUT has been tested under operating condition.

2. Pre-Scan has been conducted to determine the worst-case mode from all possible combi-
nations between available modulations, data rates, XYZ axis and antenna ports. The worst
case was found as listed below. Following channel(s) was (were) selected for the final test
as listed below:

RADIATED
BAND ERP/EIRP EMISSION
GSM/GPRS/EDGE 850 E1-plan E1-plan
GSM/GPRS/EDGE 1900 E2-plan E2-plan
GSM/GPRS/EDGE MODE
AVAILABLE TESTED
TEST ITEM CHANNEL CHANNEL MODE
ERP 128 to 251 | 128, 190, 251 | GSM/GPRS/EDGE 850
EIRP 51210 810 | 512,661, 810 | GSM/GPRS/EDGE 1900
128 to 251 190 GSM/EDGE 850
FREQUENCY STABILITY 512 to 810 661 GSM/EDGE 1900
128 to 251 190 GSM/EDGE 850
OCCUPIED BANDWIDTH 512 to 810 661 GSM/EDGE 1900

128 to 251 | 128, 190, 251 | GSM/GPRS/EDGE 850

PEAKTO AVERAGE RATIO| 51210810 | 512, 661, 810 | GSMIGPRS/EDGE 1900

128 to 251 128, 251 GSM/EDGE 850

BAND EDGE 51210810 | 512 810 GSM/EDGE 1900

128 to 251 128, 251 GSM/EDGE 850

CONDCUDETED EMISSION| o5 10810 | 512, 810 GSM/EDGE 1900
128 to 251 128, 251 GSM 850
RADIATED EMISSION | 54547810 | 512 810 GSM 1900
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5 MEASUREMENT UNCERTAINTY

Test Items Uncertainty
RF Power Output +/-1.10 dB
Vertical Polarization = +/- 4.74dB
i Horizontal Polarization =+/- 4.62dB
99% Occupied Bandwidth +/-5.19 Hz
Out of Band Emissions at
Antenna +/-0.70 dB
Terminals and Band Edge
Peak to Average Ratio +/- 0.70 dB
F Stability vs.
requency Stability vs +/-5.19 Hz
Temperature
F Stability vs.
requency Stability vs +/-519 Hz
Voltage
Temperature +/- 0.65 °C
Humidity +/-4.6 %
DC / AC Power Source DC= +/- 0.13%, AC=+/- 0.2%

Radiated Spurious Emission:

9kHz-30MHz: +/-2.87dB
30MHz - 180MHz: +/- 3.37dB
180MHz -417MHz: +/- 3.19dB
0.417GHz-1GHz: +/- 3.19dB
1GHz - 18GHz: +/- 4.04dB
18GHz - 40GHz: +/- 4.04dB

Measurement uncertainty
(Polarization : Vertical)

9kHz-30MHz: +/-2.87dB
30MHz - 167MHz: +/- 4.22dB
167MHz -500MHz: +/- 3.44dB
0.5GHz-1GHz: +/- 3.39dB
1GHz - 18GHz: +/- 4.08dB
18GHz - 40GHz: +/- 4.08dB
This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.

Measurement uncertainty
(Polarization : Horizontal)

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
LY G LR SR TR RS T RRFARSTETIR  ARLAEAST LR FT 0 AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 2 ¥ Bl % I 1 & 134 5L

e AREPHRFG AP |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2016/50082
| Page: 15 of 90

6 RF CONDUCTED OUTPUT POWER MEASUREMENT

6.1 Standard Applicable

A base station simulator was used to establish communication with the EUT. Its parameters
were set to transmit the maximum power on the EUT. The measured power in the radio fre-
qguency on the transmitter output terminals.

6.2 Test Set-up

Communication
EUT Splitter Tester

Attenuator

Power meter

Note: Measurement setup for testing on Antenna connector

6.3 Measurement Procedure

The transmitter output was connected to a calibrated attenuator, the other end of which was
connected to a power meter. Transmitter output was read off the power meter in dBm. The
power output at the transmitter antenna port was determined by adding the value of the at-
tenuator to the power meter reading. TS 151 010-1 is reference to conduct the test meas-
urement of output power.

The Procedure of KDB941225 (SAR Measurement Procedures for 3G devices,
(WCDMA/HSPA) was used for EUT and Base station setting. RMC 12.2kps is used for this
testing, and KDB 971168 D01 Power Meas License Digital System as the supplemental test
methodology to adjust the proper setting obtaining the measurement results
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6.4 Measurement Equipment Used

Conducted Emission (measured at antenna port) Test Site

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.

TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer KEYSIGHT N9010A | MY54510568 | 04/14/2016 | 04/13/2017
Communication Tester Anritsu MT8820C | 6201107337 | 05/25/2016 | 05/24/2017
Coaxial Cable 30cm WOKEN 001(1%22:F1A RFO1 12/12/2015 | 12/11/2016
Temperature Chamber TERCHY MHK-120LK | 1020582 | 06/23/2015 | 06/22/2016
DC Block PASTERNACK PE8210 RF29 12/12/2015 | 12/11/2016

. RFLT2W1G1

Splitter RF-LAMBAD 8G RF35 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF23 12/12/2015 | 12/11/2016
DC Power Supply Agilent E3640A | MY53140006 | 05/04/2016 | 05/03/2017

6.5 Measurement Result
RF Conducted Output Power

GSM850
PK(dBm) AV(dBm)
CH 128 33.40 33.20
CH 190 33.60 33.40
CH 251 33.70 33.50
GPRS850 1Dn1UP 1Dn2UP
PK(dBm) AV(dBm) PK(dBm) AV(dBm)
CH 128 33.40 33.20 32.20 32.10
CH 190 33.60 33.40 32.40 32.30
CH 251 33.70 33.50 32.50 32.40
EDGES850 1Dn1UP 1Dn2UP
PK(dBm) AV(dBm) PK(dBm) AV(dBm)
CH 128 29.90 26.80 29.20 26.10
CH 190 30.00 26.90 29.40 26.20
CH 251 30.10 27.00 29.50 26.40
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GSM1900

PK(dBm) AV(dBm)
CH 512 29.10 28.90
CH 661 29.00 28.80
CH 810 28.80 28.60

GPRS1900 1Dn1UP 1Dn2UP
PK(dBm) AV(dBm) PK(dBm) AV(dBm)

29.10 28.90 29.00 28.80
28.80 28.90 28.70
28.60 28.70 28.50

CH 512
CH 661 29.00
CH 810 28.80

EDGE1900 1Dn1UP 1Dn2UP
PK(dBm) AV(dBm) PK(dBm) AV(dBm)

29.70 26.50 28.60 25.40
26.40 28.50 25.30
26.40 28.40 25.20

CH 512
CH 661 2960
CH 810 29.50
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Minimum Communications Power Measurement
PCS 1900 band

PCL 0 1 2 3 4 5 6 7 8

Output power
(dBm) 291 27.84 | 2589 | 23.71 | 21.96 | 19.64 | 17.78 | 1582 | 13.92

PCL 9 10 11 12 13 14 15

Output power
(dBm) 11.91 | 10.01 7.92 5.9 4.03 1.9 0.03

Note: The EUT output power was controlled by simulator. Set Communication Tester MT8820C PCL
as above, and get the mobile phone output power reading.
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7/ EFFECTIVE RADIATED POWER AND EQUIVALENT ISOTROPIC

RADIATED POWER MEASUREMENT

7.1 Standard Applicable
FCC 22.913(a) Mobile station is limited to 7W.

FCC 24.232(b) Mobile station is limited to 2W.

7.2 Test SET-UP
(A) Radiated Power Test Set-Up, Frequency Below 1000MHz

— |
«— 3m —»
Tumtable | pyy 1m to 4m
\ A
Spectrum
80 cm i
Analyzer !

Ground Plane ____ \ Coaxial Cable
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(B) Radiated Power Test Set-UP Frequency Over 1 GHz

A : Pre Amp.

Turntable « 3m
EUT

Spectrum

t6¥m A Analyzer
|
Coaxial Cable
(C) Substituted Method Test Set-UP
Antenna mast
Ground plane B
d: distance in me- 1-4 meter

d:3 meter |

S.G.

=

Substituted Dipole or Horn Antenna Bj-Log Antenna or Horn Antenna

«— - —>

3
/ A
1

SPA
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7.3 Measurement Procedure

The testing follows the Measurement Procedure of FCC KDB 971168 D01

2. The EUT was placed on a non-conductive turntable using a non-conductive support. The
radiated emission at the fundamental frequency was measured at 3 m with a test antenna
and EMI spectrum analyzer.

3. During the measurement, the EUT was communication with the station. The highest emis-
sion was recorded with the rotation of the turntable and the lowering of the test antenna
from 4m to 1m. The reading was recorded and the field strength (E in dBuV/m) was cal-
culated.

4. The testing follows the Measurement Procedure of FCC KDB 971168 D01

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

6. ERP = S.G. output (dBm) + Antenna Gain (dBd) — Cable Loss (dB)

7. EIRP = S.G. output (dBm) + Antenna Gain (dBi) — Cable Loss (dB)

8. Spectrum setting:
(1) Detector = Peak, marker the highest value of the detector by maximum hold, set RBW
wide enough to capture the entire signal of emission, and VBW > =3xRBW.
(2) KDB 971168 DO01 is adopted, and the procedure as lists under item 4, Measurement of
the Average Power over the Fundamental Signal Bandwidth, is followed to set corre-
spondingly for the acquisition of proper measurement data.
Set frequency = nominal signal center frequency;
Set span = 2 X occupied BW;
Set RBW = 1~5% of the span, not to exceed 1 MHz
Set VBW = 3 x RBW;
Select average power (RMS) detector
Set sweep time and number of measurement points to achieve a minimum of 1 millisec-
ond/pt integration time (ex. Point = 601points, then sweet time = 601*10”-3 = 6s.
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Activate trace averaging routine over a minimum of 10 sweeps;
Activate marker/span pair and set span = signal or channel bandwidth;
Activate the band/interval power marker function;

Record the band power level,

Record adjusted value as the average signal power level. Then activate the occupied band-
width measurement function.
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ERP, EIRP MEASUREMENT EQUIPMENT List 966 Chamber

EQUIPMENT TYPE MFR MODEL SERIAL LAST CAL. | CAL DUE.
NUMBER NUMBER
EMI Test Receiver R&S ESU 40 100363 04/12/2016 | 04/11/2017
Broadband Antenna TESEQ CBL 6112D 35240 10/28/2015 | 10/27/2016
Broadband Antenna TESEQ CBL 6112D 35243 11/09/2015 | 11/08/2016
Horn Antenna ETS-Lindgren 3117 00143272 12/16/2015 | 12/15/2016
Horn Antenna ETS-Lindgren 3117 00143279 11/05/2015 | 11/04/2016
Horn Antenna Schwarzbeck BBHA9170 184 12/11/2015 | 12/10/2016
Horn Antenna Schwarzbeck BBHA9170 185 07/24/2015 | 07/23/2016
Pre Amplifier EMC Instruments EMC330 980096 12/12/2015 | 12/11/2016
Pre Amplifier EMC Instruments EMCO0011830 980199 12/12/2015 | 12/11/2016
Pre Amplifier R&S SCU-18 10204 12/12/2015 | 12/11/2016
Pre Amplifier R&S SCU-26 100780 12/12/2015 | 12/11/2016
Pre Amplifier EMC Instruments | EMC184045B 980135 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner RG 214/U 966Rx 9K-30M | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner SU(R;SFZSEA;/(% 04 966Rx 30M-3G | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner | SUCOFLEX 104 | 966Rx 1G-18G | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner SLT&”&;&;% 4| 966Rx 18G-40G | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner | SUCOFLEX 104 | 966Tx 30M-18G | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner | SUCOFLEX 102 | 966Tx 18G-40G | 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF27 12/12/2015 | 12/11/2016
Communication Tester Anritsu MT8820C 6201107337 05/25/2016 | 05/24/2017
Site NSA SGS 966 Chamber C SAC-C 03/04/2016 | 03/03/2017
Site VSWR SGS 966 Chamber C SAC-C 03/04/2016 | 03/03/2017
DC Power Supply HOLA DP-3003 D7070035 05/04/2016 | 05/03/2017
Controller MF MF-7802 N/A N.C.R. N.C.R.
Antenna Master MF N/A N/A N.C.R. N.C.R.
Turn Table MF N/A N/A N.C.R. N.C.R.
Test Software World-Pallas Dr. E V 3.0 Lite N.C.R. N.C.R.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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7.5 Measurement Result: (Peak) —using option of peak measurement

EUT Measurement
Operation |[Fundamental Antenna| S.G. |Antenna| Cable -
Band Frequency CH Pol. | Output | Gain Loss ERP Limit
MHz V/H dBm dBd dB dBm dBm
8242 128 Vv 23.21 5.49 -3.38 25.32 | 38.45
' H 24.85 5.49 -3.38 | 26.96 | 38.45
GSM 850 836.6 190 \% 22.51 5.47 -3.3 24.68 | 38.45
) H 28.48 5.47 -3.3 30.65 | 38.45
848.8 251 \ 22.38 5.45 -3.1 2473 | 3845
' H 23.73 5.45 -3.1 26.08 | 38.45

EUT Measurement
Operation |[Fundamental Antenna| S.G. |Antenna| Cable -
Band Frequency CH Pol. | Output | Gain Loss ERP Limit
MHz V/H dBm dBd dB dBm dBm
824.9 128 \% 23.39 5.49 -3.38 25.5 38.45
) H 2444 5.49 -3.38 26.55 | 38.45
GPRS 850 836.6 190 \% 23.22 5.47 -3.29 254 38.45
) H 24 .47 5.47 -3.29 26.65 | 38.45
848.8 251 V 22.28 5.45 -3.1 24.63 | 38.45
) H 23.52 5.45 -3.1 25.87 | 38.45

EUT Measurement
Operation |[Fundamental Antenna| S.G. |Antenna| Cable -
Band | Frequency | 7 | Pol. |output| Gain | Loss | ERP | Limit
MHz V/H dBm dBd dB dBm dBm
Vv 20.5 5.49 -3.38 | 22.61 | 38.45
824.2 128 H 21.46 5.49 -3.38 23.57 | 38.45
vV 20.12 5.47 -3.29 22.3 38.45
EDGE 850 836.6 190 H 21.59 5.47 -3.29 23.77 | 38.45
vV 18.58 5.45 -3.1 20.93 | 38.45
848.8 251 H 20.23 5.45 -3.1 22.58 | 38.45

Remark :
(1) The RBW,VBW of SPA for frequency RBW=300 KHz, VBW=1MHz
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EUT Measurement

e | Freaueney | o ovp S| T | e | L
MHz V/H dBm | dBi dB dBm | dBm
18502 | 512 ey | gs9 | 500 | 31ds | a0

GSM1900| 18300 | 681 1 57er aeq T s15 | 251 | 3801
19008 | 810 |\ res |79 | 513 | s2s2 | sson
EUT Measurement

s transan | O Vol o e 28 | e |
MHz V/H dBm dBi dB dBm dBm
18802 | 512 | ierase 508 [ 217 | a0

GPRS 1900 18800 | 661 |50 oo o 1e | 2450 | saor
19008 | 810 |79 | 513 | 2513 | a0
EUT Measurement

s transany | O Vol oo R 28 | v |
MHz V/H dBm dBi dB dBm dBm
18802 | 812 e s | s0e | 1538 | a0

EDGE 1900 18300 | 661 |17 —geae1s | 716 | 350

} Ve -5.1 2
1909.8 810 \|./| 107.5995 2.72 :12 252.651 2281
Remark :
(1) The RBW,VBW of SPA for frequency RBW=300 KHz, VBW=1MHz

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
LY G LR SR TR RS T RRFARSTETIR  ARLAEAST LR FT 0 AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 2 ¥ Bl % I 1 & 134 5L

e AREPHRFG AP |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2016/50082
| Page: 26 of 90

8 OCCUPIED BANDWIDTH MEASUREMENT

8.1 Standard Applicable

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total
mean power.

8.2 Test Set-up

Communication
EUT Splitter Tester

Attenuator

Power meter

8.3 Measurement Procedure

The EUT’s output RF connector was connected with a short cable to the spectrum analyzer,
RBW was set to about 1% of emission BW, VBW= 3 times RBW, -26dBc display line was
placed on the screen (or 26dB bandwidth), the occupied bandwidth is the delta frequency
between the two points where the display line intersects the signal trace. Then set RBW to
99% bandwidth, RBW= 1%, VBW= 3 RBW, with span > 2 * Signal BW, set % Power = 99%.

NOTE: For the plot of bandwidth measurement, the marker of the 99% bandwidth is dia-
mond-shape while the marker of the 26dB BW is arrow-mark

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT JORP o SRR R WHRIEI RS LT FFARSEETI0R c AL ALEAT LRV o AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 2 ¥ Bl % I 1 & 134 5L
e AREPHRFG AP |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



8.4 Measurement Equipment Used
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Conducted Emission (measured at antenna port) Test Site

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.

TYPE NUMBER NUMBER CAL.
Spectrum Analyzer KEYSIGHT N9010A MY54510568 | 04/14/2016 | 04/13/2017
Communication Tester Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017
Coaxial Cable 30cm WOKEN 00100A1F1A195C RFO1 12/12/2015 | 12/11/2016
Temperature Chamber TERCHY MHK-120LK 1020582 | 06/23/2015 | 06/22/2016
DC Block PASTERNACK PE8210 RF29 12/12/2015 | 12/11/2016
Splitter RF-LAMBAD RFLT2W1G18G RF35 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF23 12/12/2015 | 12/11/2016
DC Power Supply Agilent E3640A MY53140006 | 05/04/2016 | 05/03/2017
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8.5 Measurement Result
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Frequency 99% Bandwidth|99% Bandwidth|{99% Bandwidth
(MH2) CH (KHz) (KHz) (KHz)
GSM 850 GPRS 850 EDGE 850
824.2 128 244.28 242.19 242.95
836.6 190 242.10 248.71 249.31
848.8 251 241.08 241.92 242.33
Frequency 99% Bandwidth|99% Bandwidth|{99% Bandwidth
(MH2) CH (KH2) (KHz) (KH2)
GSM 1900 GPRS 1900 EDGE 1900
1850.2 512 245.23 245.79 244.47
1880 661 245.05 251.01 246.36
1909.8 810 244 .45 248.40 245.97
26dB 26dB 26dB
Frequency cH Bandwidth Bandwidth Bandwidth
(MHz) (KHz) (KHz) (KHz)
GSM 850 GPRS 850 EDGE 850
824.2 128 317.5 3134 319.9
836.6 190 317.9 320.9 312.8
848.8 251 316.0 309.1 319.8
26dB 26dB 26dB
Frequency cH Bandwidth Bandwidth Bandwidth
(MHz) (KH2) (KH2z) (KH2)
GSM 1900 GPRS 1900 EDGE 1900
1850.2 512 313.7 314.5 316.9
1880 661 320.1 312.9 312.6
1909.8 810 313.3 312.8 320.1
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99% & 26dB Bandwidth Test Data
GSM 850 Channel Low

ENGE I} ia 03:06 55 P May 27, 2015 =
Camtar Frag: 524 200000 MHz Radio Std: Mene PECLIN ey

—w— Trig: Frae Run gl Hiold: SOESH
HIFGaincd ow Warten: 40 48 Radia Devics: BTS

Ref Offeet 14.1 dB
Ref 40,00 dBm

#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power 40.4 dBm
244.28 kHz

Transmit Freq Error 87 Hz OBW Power 89.00 %

¥ dB Bandwidth 317.5 kH=z x dB -26.00 dB

[M-.-" BTATUS

GSM 850 Channel Mid

EGE 1 i 0307 130 P by 27, 2016
C apitisr Frag: £36.600000 MHz Radis Std: Mene Fraguency
— Trig: Fraa Run AvglHold: SIS0
WIF Gaincl ovwe iArren: 40 JB Radia Devics: BTS

Ref Offset 14,1 dB
Ref 40,00 dBm

Center Hz
#Res BW 10 kHz #FWBW 30 kHz

Occupied Bandwidth Total Power

242.10 kHz
Transmit Freq Error 902 Hz OBW Power 99.00 %
¥ dB Bandwidth 317.9 kH= x dB -26.00 dB

[M-.-" BTATUS
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GSM 850 Channel High

Cantar Fragq: B48 500000 MHz
—&— Trig: Fres Run
WIFGaincl mar Warren: 40 dB

Ref Offeet 14.1 dB
Rer 40,00 dBm

Center 8.8 MHz
#Res BW 10 kHz

Occupied Bandwidth
241.08 kHz

Transmit Freq Error =117 Hz
¥ dB Bandwidth 316.0 kHz

#VBW 30 kHz

Total Power

OBW Power
x dB

032052 P My 27, 2016
Radio Std: Nene

Mgl Holdd: SO

Radia Devics: BTS

99.00 %
-26.00 dB

BETATUS

Freguency

GSM 1900 Channel Low

Coantar Frag: 1.8560200000 GHz
—&— Trig: Fres Run
WIFGaincl mar Warren: 40 dB

Ref Offeet 14.4 dB
Rer 40,00 dBm

Center 1.85 GHz
#Res BW 10 kHz

Occupied Bandwidth
245.23 kHz

Transmit Freq Error 418 Hz
¥ dB Bandwidth 313.7 kHz

#VBW 30 kHz

Total Power

OBW Power
x dB

0325032 P May 27, 2016
Radio Std: Nene

Mgl Holdd: SO

Radia Devics: BTS

35.6 dBm

99.00 %
-26.00 dB

BETATUS

Freguency

Center Freg
1 860200000 GHz
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GSM 1900 Channel Mid

EnaE It id 03:53131 P Mary 27, 20 E
Cantar Fragq: 1880000000 GHz Radio Std: Nene TequUEneCy
e~ Trig: Free Run AvglHold: SRS
WIF Gain-l ovwe marten: 40 dB Radia Devics: BTS

Ref Offeet 14.4 dB
Rer 40,00 dBm

Center Freg
1880000000 GHz

Center 1.88 GHz
#Res BW 10 kHz #FVBW 30 kHz

Occupied Bandwidth Total Power

245.05 kHz
Transmit Freq Error 231 Hz OBW Power 99.00 %
¥ dB Bandwidth 320.1 kHz x dB -26.00 dB

[M-.-" BETATUS

GSM 1900 Channel High

ENEE i 0350 P by 27, 2016
Camter Fraq: 1909800000 GHz Radis Std: Mene Fraguency
— Trig: Fraa Run AvglHold: SIS0
WIF Gaincl ovwe iArren: 40 JB Radia Devics: BTS

Ref Offset 14.4 dB
Ref 40,00 dBm

Center Freq
1.509800000 GHz

Center 1.91 GHz
#Res BW 10 kHz #FWBW 30 kHz

Occupied Bandwidth Total Power

244.45 kHz
Transmit Freq Error 1.548 kHz OBW Power 99.00 %
¥ dB Bandwidth 313.3 kH= x dB -26.00 dB

[M-.-" BTATUS
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GPRS 850 Channel Low

ENGE I} ia 0312356 P May 27, 2015 =
Camtar Frag: 524 200000 MHz Radio Std: Mene PECLIN ey

—w— Trig: Frae Run gl Hiold: SOESH
HIFGaincd ow Warten: 40 48 Radia Devics: BTS

Ref Offeet 14.1 dB
Ref 40,00 dBm

Center 824.2 MHz
HRes BW 10 kHz FVBW 30 kHz

Occupied Bandwidth Total Power

242.19 kHz
Transmit Freq Error -283 Hz OBW Power 89.00 %
¥ dB Bandwidth 313.4 kHz x dB -26.00 dB

[M-.-" BTATUS

GPRS 850 Channel Mid

EGE 1 i 0312856 P My 27, 2016
C apitisr Frag: £36.600000 MHz Radis Std: Mene Fraguency
— Trig: Fraa Run AvglHold: SIS0
WIF Gaincl ovwe iArren: 40 JB Radia Devics: BTS

Ref Offset 14,1 dB
Ref 40,00 dBm

Center
#Res BW 10 kHz #FWBW 30 kHz

Occupied Bandwidth Total Power

248.71 kHz
Transmit Freq Error 1.720 kHz OBW Power 99.00 %
¥ dB Bandwidth 320.9 kH=z x dB -26.00 dB

[M-.-" BTATUS
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GPRS 850 Channel High

ENGE I} ia 03136116 P4 May 27, 2015 =
Camtar Frag: S48 200000 MHz Radio Std: Mene PECLIN ey

—w— Trig: Frae Run gl Hiold: SOESH
HIFGaincd ow Warten: 40 48 Radia Devics: BTS

Ref Offeet 14.1 dB
Ref 40,00 dBm

Center 8.8 MHz
HRes BW 10 kHz FVBW 30 kHz

Occupied Bandwidth Total Power 40.4 dBm
241.92 kHz

Transmit Freq Error -984 Hz OBW Power 89.00 %

¥ dB Bandwidth 308.1 kHz x dB -26.00 dB
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EDGE 850 Channel Low
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9 OUT OF BAND EMISSION AT ANTENNA TERMINALS
9.1 Standard Applicable

FCC §22.917(a), §24.238(a), §27.53(g)(h) the magnitude of each spurious and harmonic
emission that can be detected when the equipment is operated under the conditions specified
in the instruction manual and/ or alignment procedure, shall not be less than 43 + 10 log (mean
output power in watts) dBc below the mean power output outside a license’s frequency block
(-13dBm).

§27.53 (m) (4) shall not be less than 55 +10log(mean output power in watt) dBc below the
mean power output outside a license’s frequency block (-25dBm).

9.2 Test SET-UP

Communication
EUT Splitter Tester

Attenuator

Spectrum analyzer4

9.3 Measurement Procedure

9.3.1 Conducted Emission

The RF output of the transceiver was connected to a spectrum analyzer through appropriate
attenuation The resolution bandwidth of the spectrum analyzer was set at 1MHz, sufficient
scans were taken to show the out of band Emissions if any up to 10th harmonic.

1. To connect Antenna Port of EUT to Spectrum.

2. Set RBW = 1MHz & VBW = 1MHz on Spectrum.

3. Allow trace to fully stabilize

4. Repeat above procedures until all default test channel measured were complete.
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9.3.2 Band Edge

1. To connect Antenna Port of EUT to Spectrum.

2. The band edge of low and high channels for the highest RF powers was measured. Set-
ting RBW = 1% EBW.

3. Allow trace to fully stabilize

4. Repeat above procedures until all default test channel measured were complete.

9.4 Measurement Equipment Used

Conducted Emission (measured at antenna port) Test Site

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.

TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer KEYSIGHT N9010A | MY54510568 | 04/14/2016 | 04/13/2017
Communication Tester Anritsu MT8820C | 6201107337 | 05/25/2016 | 05/24/2017
Coaxial Cable 30cm WOKEN 001(1%22:F1A RFO1 12/12/2015 | 12/11/2016
Temperature Chamber TERCHY MHK-120LK | 1020582 | 06/23/2015 | 06/22/2016
DC Block PASTERNACK PE8210 RF29 12/12/2015 | 12/11/2016

. RFLT2W1G1

Splitter RF-LAMBAD 8G RF35 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF23 12/12/2015 | 12/11/2016
DC Power Supply Agilent E3640A | MY53140006 | 05/04/2016 | 05/03/2017

9.5 Measurement Result:

Refer to next pages.

NOTE: The occurrence of the spike on the conducted emission is the signal of the fundamental
emission.
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Out of Band emission at antenna terminals — GSM 850 Channel Lowest
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Out of Band emission at antenna terminals — GSM 850 Channel Mid
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Out of Band emission at antenna terminals — GSM 850 Channel Highest
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Band edge emission at antenna terminals — GSM 850 Channel Lowest
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Band edge emission at antenna terminals — GSM 850 Channel Highest
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Out of Band emission at antenna terminals — GSM 1900 Channel Mid
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Out of Band emission at antenna terminals — GSM 1900 Channel Highest
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Band edge emission at antenna terminals — GSM 1900 Channel Lowest
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Out of Band emission at antenna terminals — EDGE 850 Channel Lowest
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Out of Band emission at antenna terminals — EDGE 850 Channel Mid
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Out of Band emission at antenna terminals — EDGE 850 Channel Highest
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Band edge emission at antenna terminals — EDGE 850 Channel Lowest
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Out of Band emission at antenna terminals — EDGE 1900 Channel Lowest
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Out of Band emission at antenna terminals — EDGE 1900 Channel Mid
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Out of Band emission at antenna terminals — EDGE 1900 Channel Highest
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Band edge emission at antenna terminals — EDGE 1900 Channel Lowest
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10 FIELD STRENGTH OF SPURIOUS RADIATION MEASUREMENT
10.1 Standard Applicable

According to FCC §2.1053,
FCC §22.917(a) , §24.238(a) , the magnitude of each spurious and harmonic emission that can
be detected when the equipment is operated under the conditions specified in the instruction

manual and/ or alignment procedure, shall not be less than 43 + 10 log (mean output power in
watts) dBc below the mean power output outside a license’s frequency block (-13dBm).

10.2 EUT Setup

Radiated Emission Test Set-Up, Frequency Below 1000MHz

B : Band rejecter

— ]
Tumntable | gyt 1m to 4m
Spectrum \ X
Analyzer 80 cm i
B y E—

Ground Plane ____\ Coaxial Cablé

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT GORP s AL S S WHRREL RS T FRAREEETIR c ARLAGATET0FET > AT MY -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7 - # 1

IRHEATHAEF T 1B 134 5
e AREPHRFG AP |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com

Member of SGS Group



Report No.: E2/2016/50082
Page: 57 of 90

Radiated Emission Test Set-UP Frequency Over 1 GHz

A: Pre Amp.
B: Band rejecter

Turntable < 3m
EUT
Spectrum
80 m B I A Analyzer
| |
Ground Plan Coaxial Cable

10.3 Measurement Procedure:

The EUT was placed on a non-conductive; the measurement antenna was placed at a dis-
tance of 3 meters from the EUT. During the tests, the antenna height and the EUT azimuth
were varied in order to identify the maximum level of emissions from the EUT. This maximi-
zation process was repeated with the EUT positioned in each of its three orthogonal orienta-
tions.

The frequency range up to tenth harmonic was investigated for each of three fundamental
frequencies (low, middle and high channels). Once spurious emission was identified, the
power of the emission was determined using the substitution method.

The spurious emissions attenuation was calculated as the difference between radiated power
at the fundamental frequency and the spurious emissions frequency.

ERP= S.G. output (dBm) + Antenna Gain (dBd) — Cable Loss (dB)
EIRP = S.G. output (dBm) + Antenna Gain (dBi) — Cable Loss (dB)
EIRP (dBm) = SG Level(dBm) + Antenna Gain(dBi) + Cable Loss(dB)

Note : “F”: denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---“ . denotes Noise Floor.
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10.4 Measurement Equipment Used:
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ERP, EIRP MEASUREMENT EQUIPMENT List 966 Chamber

EQUIPMENT TYPE MFR MODEL SERIAL LAST CAL. | CAL DUE.
NUMBER NUMBER
EMI Test Receiver R&S ESU 40 100363 04/12/2016 | 04/11/2017
Broadband Antenna TESEQ CBL 6112D 35240 10/28/2015 | 10/27/2016
Broadband Antenna TESEQ CBL 6112D 35243 11/09/2015 | 11/08/2016
Horn Antenna ETS-Lindgren 3117 00143272 12/16/2015 | 12/15/2016
Horn Antenna ETS-Lindgren 3117 00143279 11/05/2015 | 11/04/2016
Horn Antenna Schwarzbeck BBHA9170 184 12/11/2015 | 12/10/2016
Horn Antenna Schwarzbeck BBHA9170 185 07/24/2015 | 07/23/2016
Pre Amplifier EMC Instruments EMC330 980096 12/12/2015 | 12/11/2016
Pre Amplifier EMC Instruments | EMC0011830 980199 12/12/2015 | 12/11/2016
Pre Amplifier R&S SCU-18 10204 12/12/2015 | 12/11/2016
Pre Amplifier R&S SCU-26 100780 12/12/2015 | 12/11/2016
Pre Amplifier EMC Instruments | EMC184045B 980135 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner RG 214/U 966Rx 9K-30M | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner SUESFZIJI;)/(U1 04 966Rx 30M-3G | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner | SUCOFLEX 104 | 966Rx 1G-18G | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner | (T IHTI2 | | 966Rx 18G6-406 | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner | SUCOFLEX 104 | 966Tx 30M-18G | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner | SUCOFLEX 102 | 966Tx 18G-40G | 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF27 12/12/2015 | 12/11/2016
Communication Tester Anritsu MT8820C 6201107337 05/25/2016 | 05/24/2017
Site NSA SGS 966 Chamber C SAC-C 03/04/2016 | 03/03/2017
Site VSWR SGS 966 Chamber C SAC-C 03/04/2016 | 03/03/2017
DC Power Supply HOLA DP-3003 D7070035 05/04/2016 | 05/03/2017
Controller MF MF-7802 N/A N.C.R. N.C.R.
Antenna Master MF N/A N/A N.C.R. N.C.R.
Turn Table MF N/A N/A N.C.R. N.C.R.
Test Software World-Pallas Dr. E V 3.0 Lite N.C.R. N.C.R.
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10.5 Measurement Result:
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Radiated Spurious Emission Measurement Result: GSM 850 Mode

Operation Mode : GSM 850 Test Date : 2016/5/28
Fundamental Frequency: 8242 MHz Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CHLow Test Engineer: Ashton
EUT Pol. : E1 Measurement Antenna Pol. :  Vertical
30 25225 Frequ::i,SIMHz] 7507.5 10000
Freq. Note ERP SGOutput Antenna  Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBd dB dBm/m dB
54.25 S -53.33 47.07 -5.37 -0.89 -13 -40.33
229.82 S -58.40 60.70 410 -1.80 -13 -45.40
310.33 S -59.81 61.64 3.79 -1.96 -13 -46.81
353.98 S -54.18 -55.68 3.73 -2.23 -13 -41.18
364 .65 S -52.33 -53.76 3.70 -2.27 -13 -39.33
707.06 S -61.08 63.31 5.46 -3.22 -13 -48.08
1644.00 H -35.18 -37.20 6.74 -4.71 -13 -22.18
2470.00 H -39.91 42.30 8.23 -5.84 -13 -26.91
3296.00 H -41.10 4412 9.74 -6.71 -13 -28.10
4122.00 H -39.98 42.62 10.20 -7.56 -13 -26.98
4948.00 H -37.15 -39.07 10.17 -8.25 -13 -24.15
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Operation Mode : GSM 850 Test Date : 2016/5/28
Fundamental Frequency: 824.2 MHz Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer: Ashton
EUT Pol. : E1 Measurement Antenna Pol. :  Horizontal
=
Eraz-: - . . i
>i<
ks l
RE T |
30 2522.5 F,Equj,?ﬁw“z] 7507.5 10000
Freq. Note ERP  SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S  dBm dBm dBd dB dBm/m dB
34.85 S -55.47 -36.57 -18.19 -0.71 -13 -42.47
176.47 S -66.30 67.92 3.21 -1.59 -13 -53.30
278.32 S -65.57 67.15 3.55 -1.98 -13 -52.57
359.80 S -59.38 60.98 3.71 -2.12 -13 -46.38
435.46 S -64.81 -66.28 3.97 -2.50 -13 -51.81
642.07 S -64.14 66.29 4.89 -2.74 -13 -51.14
1644.00 H -32.72 -34.75 6.74 -4.71 -13 -19.72
2470.00 H -47.57 -49.96 8.23 -5.84 -13 -34.57
3296.00 H -47.78 -50.80 9.74 -6.71 -13 -34.78
4122.00 H -47.91 -50.55 10.20 -7.56 -13 -34.91
4948.00 H -44.14 -46.06 10.17 -8.25 -13 -31.14
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Operation Mode : GSM 850 Test Date : 2016/5/28
Fundamental Frequency: 836.6 MHz Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CH Mid  Test Engineer : Ashton
EUT Pol. : E1 Measurement Antenna Pol. :  Vertical
=
Eraz-: ¢ 8 J . 4
30 2522.5 Frequj:‘):ySIMHz] 7507.5 10000
Freq. Note ERP  SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S  dBm dBm dBd dB dBm/m dB
60.07 S -55.00 -51.04 -3.07 -0.89 -13 -42.00
233.70 S -56.18 -58.32 3.90 -1.76 -13 -43.18
312.27 S -50.12 -51.80 3.79 -2.11 -13 -37.12
368.53 S -53.39 -54.92 3.69 -2.17 -13 -40.39
512.09 S -60.05 -61.60 4.25 -2.69 -13 -47.05
538.28 S -60.53 62.22 4.26 -2.57 -13 -47.53
1672.00 H -40.19 42.25 6.83 -4.78 -13 -27.19
2505.00 H -43.30 -45.67 8.26 -5.89 -13 -30.30
3345.00 H -43.27 46.17 9.84 -6.94 -13 -30.27
4185.00 H -41.87 -44.51 10.22 -7.59 -13 -28.87
5018.00 H -46.84 48.71 10.16 -8.30 -13 -33.84
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Operation Mode : GSM 850 Test Date : 2016/5/28
Fundamental Frequency: 836.6 MHz Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CH Mid  Test Engineer : Ashton
EUT Pol. : E1 Measurement Antenna Pol. :  Horizontal
=
Eraz-: . . = n -
30 2522.5 F,Equj:,::flm“z] 7507.5 10000
Freq. Note ERP  SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S  dBm dBm dBd dB dBm/m dB
30.97 S -53.31 -31.10 -21.56 -0.65 -13 -40.31
75.59 S -56.98 -54.36 -1.59 -1.02 -13 -43.98
171.62 S -64.46 65.61 2.73 -1.57 -13 -51.46
278.32 S -66.49 -68.06 3.55 -1.98 -13 -53.49
366.59 S -57.73 -59.18 3.69 -2.25 -13 -44.73
773.02 S -61.31 63.68 5.49 -3.11 -13 -48.31
1672.00 H -36.29 -38.35 6.83 -4.78 -13 -23.29
2505.00 H -46.42 -48.79 8.26 -5.89 -13 -33.42
3345.00 H -48.25 -51.15 9.84 -6.94 -13 -35.25
4185.00 H -47.78 -50.41 10.22 -7.59 -13 -34.78
5018.00 H -43.71 45.58 10.16 -8.30 -13 -30.71
5858.00 H -46.52 48.18 10.59 -8.93 -13 -33.52
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Operation Mode : GSM 850 Test Date : 2016/5/28
Fundamental Frequency: 848.8 MHz Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CH High Test Engineer : Ashton
EUT Pol. : E1 Measurement Antenna Pol. :  Vertical
E
Eraz-: z X 3 X
30 2522.5 Frequj:‘):ysIMHZ] 7507.5 10000
Freq. Note ERP  SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBd dB dBm/m dB
72.68 S -54.23 -51.55 -1.67 -1.01 -13 -41.23
170.65 S -58.34 -59.49 2.63 -1.49 -13 -45.34
229.82 S -59.17 61.47 410 -1.80 -13 -46.17
313.24 S -57.27 -58.94 3.79 -2.12 -13 -44.27
363.68 S -49.73 -51.19 3.70 -2.24 -13 -36.73
384.05 S -59.66 61.05 3.65 -2.25 -13 -46.66
1693.00 H -44.00 46.11 6.91 -4.80 -13 -31.00
2547.00 H -41.68 44.10 8.33 -5.91 -13 -28.68
3394.00 H -42.22 45.26 9.94 -6.90 -13 -29.22
4241.00 H -38.10 40.72 10.25 -7.63 -13 -25.10
5095.00 H -39.89 41.74 10.21 -8.36 -13 -26.89
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Operation Mode : GSM 850 Test Date : 2016/5/28
Fundamental Frequency: 848.8 MHz Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CH High Test Engineer : Ashton

EUT Pol. : E1 Measurement Antenna Pol. :  Horizontal

28

14 -

part 22 Tx PK

14 -

-28 5

Level [(dBm/m]]

- L 9 12
6 s &
70 1

-84

-98 4

i 1 T 0 i T ' | ' 0
30 2522.5 5015 7507.5 10000
Frequency [MHz]

Freq. Note ERP  SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m

MHz F/H/E/S dBm dBm dBd dB dBm/m dB

35.82 S -57.35 -39.24 -17.39 -0.73 -13 -44.35
236.61 S -66.00 67.94 3.74 -1.80 -13 -53.00
278.32 S -65.47 67.04 3.55 -1.98 -13 -52.47
353.98 S -62.56 64.06 3.73 -2.23 -13 -49.56
377.26 S -60.27 61.69 3.66 -2.25 -13 -47.27
773.02 S -60.17 62.54 5.49 -3.11 -13 -47.17
1693.00 H -40.68 42.79 6.91 -4.80 -13 -27.68
2547.00 H -46.53 -48.96 8.33 -5.91 -13 -33.53
3394.00 H -44.43 47.46 9.94 -6.90 -13 -31.43
4248.00 H -42.47 45.09 10.25 -7.63 -13 -29.47
5095.00 H -43.13 44,98 10.21 -8.36 -13 -30.13
5942.00 H -44.67 46.21 10.63 -9.09 -13 -31.67
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Radiated Spurious Emission Measurement Result: GSM 1900 Mode

Operation Mode : GSM 1900 Test Date : 2016/5/30
Fundamental Frequency: 1850.2 MHz Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol. :  Vertical
%-28-
5022.5 FrequiegﬁSIMHZ] 15007.5 20000
Freq. Note EIRP  SG Output Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBi dB dBm/m dB
62.01 S -59.65 -58.00 -0.66 -1.00 -13.01 -46.64
83.35 S -56.48 -55.85 0.45 -1.08 -13.01 -43.47
167.74 S -62.41 -65.36 4.46 -1.51 -13.01 -49.40
190.05 S -60.78 -65.35 6.18 -1.61 -13.01 -47.77
233.70 S -58.15 -62.43 6.05 -1.76 -13.01 -45.14
367.56 S -55.75 -59.41 5.84 -2.18 -13.01 -42.74
3702.00 H -41.98 -47.13 12.30 -7.15 -13.01 -28.97
5550.00 H -40.10 -44.01 12.62 -8.70 -13.01 -27.09
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Operation Mode : GSM 1900 Test Date : 2016/5/30
Fundamental Frequency: 1850.2 MHz Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer : Ashton

EUT Pol. : E2 Measurement Antenna Pol. :  Horizontal

28

14 -

part 24 Tx PK

14 -

-28 5

Level [(dBm/m]]

-
-56 il 3
'70:
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-98 -

1 ' ' i T ' | ' i
30 5022.5 10015 15007.5 20000
Frequency [MHz]

Freq. Note EIRP SG Output Antenna Cable Limit Margin
Level Gain Loss @3m

MHz F/HE/IS dBm dBm dBi dB dBm/m dB
143.49 S -54.84 -55.08 1.62 -1.37 -13.01 -41.83
238.55 S -65.58 -69.55 5.79 -1.82 -13.01 -52.57
350.10 S -63.19 -67.01 5.89 -2.08 -13.01 -50.18
369.50 S -59.79 -63.43 5.84 -2.20 -13.01 -46.78
380.17 S -61.03 -64.57 5.81 -2.27 -13.01 -48.02
568.35 S -65.68 -69.69 6.58 -2.57 -13.01 -52.67
3702.00 H -39.62 -44.77 12.30 -7.15 -13.01 -26.61
5550.00 H -44 .10 -48.02 12.62 -8.70 -13.01 -31.09
7405.00 H -42.29 -43.08 10.81 -10.01 -13.01 -29.28
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Operation Mode : GSM 1900 Test Date : 2016/5/30
Fundamental Frequency: 1880.0 MHz Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CH Mid Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol. :  Vertical
=
5022.5 Frequil:lzi.r;MHZ] 15007.5 20000
Freq. Note EIRP SG Output Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBi dB dBm/m dB
68.80 S -54.08 -53.39 0.25 -0.94 -13.01 -41.07
104.69 S -48.17 -45.90 -1.06 -1.20 -13.01 -35.16
171.62 S -58.43 -61.73 4.88 -1.57 -13.01 -45.42
232.73 S -59.72 -64.02 6.10 -1.80 -13.01 -46.71
278.32 S -61.88 -65.60 5.70 -1.98 -13.01 -48.87
367.56 S -50.77 -54.43 5.84 -2.18 -13.01 -37.76
3758.00 H -42.24 -47.34 12.30 -7.20 -13.01 -29.23
5641.00 H -40.66 -44.50 12.66 -8.81 -13.01 -27.65

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : GSM 1900 Test Date : 2016/5/30
Fundamental Frequency: 1880.0 MHz Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CH Mid Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol. :  Horizontal
E
Eraz-: . v "
BE
30 5022.5 F,Equil:lzif;MHZ] 15007.5 20000
Freq. Note EIRP SG Output Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/HE/IS dBm dBm dBi dB dBm/m dB
37.76 S -57.42 -43.06 -13.67 -0.70 -13.01 -44 .41
168.71 S -66.79 -69.95 4.57 -1.42 -13.01 -53.78
238.55 S -67.54 -71.51 5.79 -1.82 -13.01 -54.53
278.32 S -66.35 -70.08 5.70 -1.98 -13.01 -53.34
364.65 S -56.21 -59.79 5.85 -2.27 -13.01 -43.20
381.14 S -63.20 -66.74 5.80 -2.26 -13.01 -50.19
3758.00 H -42.70 -47.79 12.30 -7.20 -13.01 -29.69
5641.00 H -41.68 -45.53 12.66 -8.81 -13.01 -28.67
7524.00 H -45.14 -45.60 10.70 -10.23 -13.01 -32.13

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : GSM 1900 Test Date : 2016/5/30
Fundamental Frequency: 1909.8 MHz Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High  Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol. :  Vertical
=
E—AZ- 7 .
5022.5 Frequil:lzif;MHZ] 15007.5 20000
Freq. Note EIRP SG Output Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBi dB dBm/m dB
84.32 S -56.11 -55.41 0.38 -1.09 -13.01 -43.10
166.77 S -61.75 -64.55 4.36 -1.56 -13.01 -48.74
189.08 S -59.11 -63.66 6.14 -1.59 -13.01 -46.10
233.70 S -58.05 -62.33 6.05 -1.76 -13.01 -45.04
315.18 S -60.58 -64.42 5.93 -2.10 -13.01 -47.57
368.53 S -52.60 -56.27 5.84 -2.17 -13.01 -39.59
3821.00 H -45.38 -50.41 12.30 -7.28 -13.01 -32.37
5732.00 H -39.77 -43.56 12.69 -8.90 -13.01 -26.76

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : GSM 1900 Test Date : 2016/5/30
Fundamental Frequency: 1909.8 MHz Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High  Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol. :  Horizontal
=
5 : .
-55—::;(
Bal
30 5022.5 e i 15007.5 20000
Freq. Note EIRP SG Output Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBi dB dBm/m dB
47.46 S -56.03 -48.77 -6.49 -0.77 -13.01 -43.02
85.29 S -66.44 -65.67 0.31 -1.08 -13.01 -563.43
180.35 S -63.49 -67.64 5.73 -1.58 -13.01 -50.48
278.32 S -66.44 -70.16 5.70 -1.98 -13.01 -563.43
365.62 S -58.24 -61.80 5.85 -2.28 -13.01 -45.23
432.55 S -64.95 -68.83 6.09 -2.21 -13.01 -51.94
3821.00 H -40.98 -46.00 12.30 -7.28 -13.01 -27.97
5732.00 H -43.13 -46.93 12.69 -8.90 -13.01 -30.12

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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11 FREQUENCY STABILITY MEASUREMENT
11.1 Standard Applicable:

The frequency stability shall be sufficient to ensure that the fundamental emission stays within
the authorized frequency block.

11.2 Test Set-up:
Temperature Chamber

Spectrum ana- EUT

S\

Att.

Variable DC Power Supply
Note: Measurement setup for testing on Antenna connector

11.3 Measurement Procedure:

The equipment under test was connected to an external AC or DC power supply and input
rated voltage. RF output was connected to a frequency counter or spectrum analyzer via feed
through attenuators. The EUT was placed inside the temperature chamber. Set the spectrum
analyzer RBW low enough to obtain the desired frequency resolution and measure EUT 25°C
operating frequency as reference frequency. Turn EUT off and set the chamber temperature
to —30°C. After the temperature stabilized for approximately 30 minutes recorded the fre-
quency. Repeat step measure with 10°C increased per stage until the highest temperature of
+50°C reached.

Set chamber temperature to 25°C. Use a variable AC power supply / DC power source to power
the EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to
obtain the desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (+/- 15%) and endpoint as de-
clared by the manufacturer, record the maximum frequency change.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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11.4 Measurement Equipment Used:

Conducted Emission (measured at antenna port) Test Site

EQUIPMENT MFR MODEL | SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER | CAL.
Spectrum Analyzer KEYSIGHT N9010A | MY54510568 | 04/14/2016 | 04/13/2017
Communication Tester Anritsu MT8820C | 6201107337 | 05/25/2016 | 05/24/2017
Coaxial Cable 30cm WOKEN 001(%%22;1’* RFO1 | 12/12/2015 | 12/11/2016
Temperature Chamber TERCHY MHK-120LK | 1020582 | 06/23/2015 | 06/22/2016
DC Block PASTERNACK | PE8210 RF29 | 12/12/2015 | 12/11/2016
Splitter RF-LAMBAD RFLTS&““ RF35 | 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF23 | 12/12/2015 | 12/11/2016
DC Power Supply Agilent E3640A | MY53140006 | 05/04/2016 | 05/03/2017

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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11.5 Measurement Result:

FREQUENCY ERROR vs. VOLTAGE

Reference Frequency: GSM 850 Mid Channel 836.6 MHz
Limit: +/- 2.5 ppm
Power Supply Environment Frequency

Temperature Delta (Hz) Limit (Hz)

Vde (C) (MHz)

4.4 20 836600008 -6 2091
3.8 20 836600014 0 2091
3.1 20 836600016 2 2091
2.8
(End point)

20 836600011 -3 2091

FREQUENCY ERROR vs. TEMPERATURE

Reference Frequency: GSM 850 Mid Channel 836.6 MHz
Limit: +/- 2.5 ppm

Power Supply Environment Frequency
Vdc Tem?%r)ature (MHz) Delta (Hz) Limit (Hz)
3.8 50 836600024 10 2091
3.8 40 836600014 0 2091
3.8 30 836600016 2 2091
3.8 20 836600014 0 2091
3.8 10 836600015 1 2091
3.8 0 836600017 3 2091
3.8 -10 836600013 -1 2091
3.8 -20 836600018 4 2091
3.8 -30 836600015 1 2091

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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FREQUENCY ERROR vs. VOLTAGE

Reference Frequency: GPRS 850 Mid Channel 836.6 MHz
Limit: +/- 2.5 ppm
Power Supply Environment Frequency

Temperature Delta (Hz) Limit (Hz)

Vde (C) (MHz)

4.4 20 836600006 -6 2091
3.8 20 836600012 0 2091
3.1 20 836600014 2 2091
2.8
(End point)

20 836600021 9 2091

FREQUENCY ERROR vs. TEMPERATURE

Reference Frequency: GPRS 850 Mid Channel 836.6 MHz
Limit: +/- 2.5 ppm

Power Supply Environment Frequency
Delta (H Limit (H
Vdc Tempoerature (MHz) elta (Hz) imit (Hz)
(C)
3.8 50 836600011 -1 2091
3.8 40 836600016 2091

4
3.8 30 836600015 3 2091
3.8 20 836600012 0 2091

0

1

2

3.8 10 836600012 2091
3.8 0 836600013 2091
3.8 -10 836600014 2091
3.8 -20 836600010 -2 2091
3.8 -30 836600015 3 2091
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FREQUENCY ERROR vs. VOLTAGE

Reference Frequency: EDGE 850 Mid Channel 836.6 MHz
Limit: +/- 2.5 ppm
Power Supply Environment Frequency

Temperature Delta (Hz) Limit (Hz)

Vde (C) (MHz)

4.4 20 836599997 -15 2091
3.8 20 836600012 0 2091
3.1 20 836600009 -3 2091
2.8
(End point)

20 836600004 -8 2091

FREQUENCY ERROR vs. TEMPERATURE

Reference Frequency: EDGE 850 Mid Channel 836.6 MHz
Limit: +/- 2.5 ppm

Power Supply Environment Frequency
Delta (H Limit (H
Vdc Tempoerature (MHz) elta (Hz) imit (Hz)
(C)
3.8 50 836600013 1 2091
3.8 40 836600015 3 2091

3.8 30 836600011 -1 2091
3.8 20 836600012 0 2091
3.8 10 836600010 -2 2091
3.8 0 836600004 -8 2091
3.8 -10 836600009 -3 2091
3.8 -20 836600014 2 2091
3.8 -30 836600006 -6 2091

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
LY G LR SR TR RS T RRFARSTETIR  ARLAEAST LR FT 0 AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 2 ¥ Bl % I 1 & 134 5L
e AREPHRFG AP |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2016/50082
Page: 76 of 90

FREQUENCY ERROR vs. VOLTAGE

Reference Frequency: GSM 1900 Mid Channel 1880 MHz
Limit: +/- 2.5 ppm

Power Supply Environment Frequency

Vdc Tem?%r)ature (MHz)

4.4 20 1880000036 15 4700
3.8 20 1880000021 0 4700
3.1 20 1880000047 26 4700

2.8
(End point)

Delta (Hz) Limit (Hz)

20 1880000015 -6 4700

FREQUENCY ERROR vs. TEMPERATURE

Reference Frequency: GSM 1900 Mid Channel 1880 MHz
Limit: +/- 2.5 ppm

Power Supply Environment Frequency
Delta (H Limit (H
Vdc Tempoerature (MH2) elta (Hz) imit (Hz)
(C)
3.8 50 1880000034 13 4700
3.8 40 1880000025 4 4700

3.8 30 1880000024 3 4700
3.8 20 1880000021 0 4700
3.8 10 1880000021 0 4700
3.8 0 1880000036 15 4700
3.8 -10 1880000028 7 4700
3.8 -20 1880000037 16 4700
3.8 -30 1880000040 19 4700
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FREQUENCY ERROR vs. VOLTAGE

Reference Frequency: GPRS 1900 Mid Channel 1880 MHz
Limit: +/- 2.5 ppm
Power Supply Environment Frequency
Vdc Tem?%r)ature (MHz)

4.4 20 1880000012 -7 4700
3.8 20 1880000019 0 4700
3.1 20 1880000018 -1 4700

2.8
(End point)

Delta (Hz) Limit (Hz)

20 1880000010 -9 4700

FREQUENCY ERROR vs. TEMPERATURE

Reference Frequency: GPRS 1900 Mid Channel 1880 MHz
Limit: +/- 2.5 ppm

Power Supply Environment Frequency
Delta (H Limit (H
Vdc Tempoerature (MHz) elta (Hz) imit (Hz)
(C)
3.8 50 1880000024 5 4700
3.8 40 1880000018 -1 4700

3.8 30 1880000013 -6 4700
3.8 20 1880000019 0 4700
3.8 10 1880000012 -7 4700
3.8 0 1880000010 -9 4700
3.8 -10 1880000020 1 4700
3.8 -20 1880000015 -4 4700
3.8 -30 1880000011 -8 4700
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FREQUENCY ERROR vs. VOLTAGE

Reference Frequency: EDGE 1900 Mid Channel 1880 MHz
Limit: +/- 2.5 ppm
Power Supply Environment Frequency
Vdc Tem?%r)ature (MHz)

4.4 20 1880000004 -15 4700
3.8 20 1880000019 0 4700
3.1 20 1880000012 -7 4700

2.8
(End point)

Delta (Hz) Limit (Hz)

20 1880000021 2 4700

FREQUENCY ERROR vs. TEMPERATURE

Reference Frequency: EDGE 1900 Mid Channel 1880 MHz
Limit: +/- 2.5 ppm

Power Supply Environment Frequency
Delta (H Limit (H
Vdc Tempoerature (MH2) elta (Hz) imit (Hz)
(C)
3.8 50 1880000012 -7 4700
3.8 40 1880000016 -3 4700

3.8 30 1880000015 -4 4700
3.8 20 1880000019 0 4700
3.8 10 1880000016 -3 4700
3.8 0 1880000011 -8 4700
3.8 -10 1880000020 1 4700
3.8 -20 1880000021 2 4700
3.8 -30 1880000013 -6 4700

Note: The battery is rated 3.8 Vdc.
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12 PEAK TO AVERAGE RATIO

12.1 Standard Applicable

The peak-to-average ratio (PAR) of the transmission may not exceed 13dB.
12.2 Test SET-UP

Communication
EUT Splitter Tester

Attenuator

Spectrum analyzer4

12.3 Measurement Procedure

1. KDB 971168 D01 is employed as the following procedure is proper adjusted accordingly:
2. Set resolution/measurement bandwidth = signal’s occupied bandwidth; & internal =1ms
3. Set the number of counts to a value that stabilizes the measured CCDF curve.
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12.4 Measurement Equipment Used

Conducted Emission (measured at antenna port) Test Site

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.

TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer KEYSIGHT N9010A | MY54510568 | 04/14/2016 | 04/13/2017
Communication Tester Anritsu MT8820C | 6201107337 | 05/25/2016 | 05/24/2017
Coaxial Cable 30cm wokeN  [PTOORTFIAL RFo1 | 1211212015 | 1211172016
Temperature Chamber TERCHY MHK-120LK | 1020582 | 06/23/2015 | 06/22/2016
DC Block PASTERNACK PE8210 RF29 12/12/2015 | 12/11/2016
Splitter RF-LAMBAD RFLT82¥5V1G1 RF35 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF23 12/12/2015 | 12/11/2016
DC Power Supply Agilent E3640A MY53140006 | 05/04/2016 | 05/03/2017

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
LY G LR SR TR RS T RRFARSTETIR  ARLAEAST LR FT 0 AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 2 ¥ Bl % I 1 & 134 5L
e AREPHRFG AP |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2016/50082
Page: 81 of 90

12.5 Measurement Result
Tabular Results:

Peak-to-Average Ratio
Frequency (dB)

(MH2z)

CH
GSM GPRS EDGE

824.2 128 10.73 11.15 12.26
836.6 190 9.26 10.30 9.81
848.8 251 8.50 8.13 11.91

Peak-to-Average Ratio

Frequency (dB)

(MHz) CH

GSM GPRS EDGE

1850.20 512 11.03 10.99 9.87
1880.00 661 9.52 8.60 9.77
1909.80 810 9.61 9.81 11.59
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Measurement Results:
GSM 850 Channel Low

EEI P4 0311634 P My 27, 2016
Cantar Fraq: 824 200000 MHz Radia Sta: Mane Frequency
o Trig: Frea Run Counts: 100 kMOD kpt
Wi Gaincl ow Warten 30 48

Average Power Gaussian
100 %%

26.10 dBm
9.44 % at 0dB

0.001 %%

38.91 dBm
* 0 ae
Info BW 390,00 kHs

[M-.»- mTATUS

GSM 850 Channel Mid

EPSELH ia 03117117 P May 27, 2016 r
Canter Fraq: £36_ 500000 MHz Radio Std: Nene TeqLenCy

e~ Trig: Fres Run Counts: 100 kMO kpt
WIFGaincl ow WAren: 30 dB

Avarage Power

24.88 dBm
13.43 % at 0dB

0.001 %

0 dB
Info BW 380,00 kiHz

[M-.-" ETATUS
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Cantar Frag: 288 200000 MHz
= Trig: Fres Run

Wi Gaincl ow Warten 30 48

Gaussian

Average Power

25.52 dBm
16.07 % at 0dB

10.L
1.0
0.1
0.01
0001

0.001 %%

Info BW 380,00 kHz

Ceunts: 900 kMOD kpt

03117132 P Mary 27, 2015
Rzdis Std: Hens
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Freguancy

BTATUS

GPRS 850 Channel Low

Agilant Spmcinum Analyrmn - Pose Stat CLOF
T

Center Freq B24.200000 MHz

W Galnsl o

- Trig: Free Run
Warten: 30 9B

Gaussian

Avaerage Power )
100 %%

23.00 dBm
8.56 % at 0dB

0.001

*oae
Info BV 380,00 kHz

Cantar Frag: 524 200000 MHz
Counts- 100 kMO0 kpt

0312514 P May 27 2016
Radie Std: Mene

Freguency

[M-.-"

ETATUS
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GPRS 850 Channel Mid

Agilent Spacium Asalprer - Poses Stat CEOF
[ R

Center Freq B36.600000 MHz

W Galncl nw

Average Power )
100 %%
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1.0
0.1
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0.001 %
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—— Trig: Free Run
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Info BW 320,00 kHz
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GSM 850 Channel High
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EDGE 850 Channel Low

Agilant Spmcinum Amalyran - Pose Skat CCOF

L] R D3:43:25 P My 27, 2015
Ce

nier Freq H'm.;ruuu 00 MHz Canter Fragq: 524 200000 MHz b Radio Std: Mene Frequency

W Trig: Free Run Counts:100 kMDD kpt
WIF Gaincl e WArten: 30 08

Average Power ., Gaussian

21.88 dBm
6.69 % at 0dB

2.61 dB
265 dB

— 0.001
B

) dB
Info BW 320,00 kHz
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EDGE 850 Channel Mid
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nter Freq 836 600000 MHz Canter Fraq: 536500000 MHz Radio Std: Mene q ¥
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