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TEST REPORT

Test Report No. :

Dec. 10, 2018
Date of issue

CTL1810196061-WF04

Equipment under Test

Model /Type

Listed Models

Applicant

Address

Manufacturer

Address

Langie Speaking Translator

S2

S2-i, S2-a, S2-x, S2-n, S2-b

Comet Innovation Limited

Unit 1204, Winful Centre, 30 Shing Yip Street, Kwun
Tong, Kowloon, Hong Kong

Comet Innovation Limited

Unit 1204, Winful Centre, 30 Shing Yip Street, Kwun
Tong, Kowloon, Hong Kong

Test result

Pass *

* In the configuration tested, the EUT complied with the standards specified page 5.

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test laboratory.
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1 SUMMARY
1.1 TEST STANDARDS

The tests were performed according to following standards:

FCC Part 22: PRIVATE LAND MOBILE RADIO SERVICES.

FCC Part 24: PUBLIC MOBILE SERVICES

TIA/EIA 603 D June 2010: Land Mobile FM or PM Communications Equipment Measurement and
Performance Standards.

FCC Part 2: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES
AND REG-ULATIONS

KDB971168 D01:v02r02 MEASUREMENT GUIDANCE FOR CERTIFICATION OF LICENSED
DIGITAL TRANSMITTERS

ANSI C63.10-2013 Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical
and Electronic Equipment in the Range of 9 kHz to 40 GHz

1.2 Test Description

Test Item Section in CFR 47 Result

Part 2.1046
RF Output Power Part 22.913 (a)(2) Pass
Part 24.232 (c)

Peak-to-Average Ratio Part 24,232 (d) Pass

Part 2.1049
99% & -26 dB Occupied Bandwidth Part 22.917 Pass
Part 24.238

Part 2.1051
Spurious Emissions at Antenna Terminal Part 22.917 (a) Pass
Part 24.238 (a)

Part 2.1053
Field Strength of Spurious Radiation Part 22.917 (a) Pass
Part 24.238 (a)

Part 22.917 (a)

Part 24.238 (a) Pass

Out of band emission, Band Edge

Part 2.1055
Frequency stability Part 22.355 Pass
Part 24.235




V1.0 Page 6 of 40 Report No.: CTL1810196061-WF04

1.3 Test Facility

1.3.1 Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen 518055 China

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.4:2014 and CISPR
16-1-4:2010 SVSWR requirement for radiated emission above 1GHz.

1.3.2 Laboratory accreditation

The test facility is recognized, certified, or accredited by the following organizations:
IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with
Registration No.: 9618B on November 13, 2013.

FCC-Registration No.: 399832

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described
in a report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 399832, December 08, 2017.

1.4 Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
~opecification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen CTL Testing Technology Co.,
Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

Hereafter the best measurement capability for CTL laboratory is reported:

Measurement
Test Range Uncertainty Notes
Radiated Emission 30~1000MHz 4.10dB (1)
Radiated Emission Above 1GHz 4.32dB (1)
Conducted
Disturbance 0.15~30MHz 3.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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2 GENERAL INFORMATION

2.1 Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Report No.: CTL1810196061-WF04

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa

2.2 General Description

of EUT

Product Name:

Langie Speaking Translator

Model/Type reference:

S2

Power supply:

DC 3.7V from battery

2G

Operation Band:

GSM850, PCS1900

Supported Type: GPRS/EGPRS

Power Class: GSM850:Power Class 4
PCS1900:Power Class 1

Modulation Type: GMSK for GPRS, 8PSK for EGPRS

GSM Release Version R99

GPRS Multislot Class 12

EGPRS Multislot Class 12

WCDMA

Operation Band:

FDD Band Il & Band V

Power Class: Power Class 3

Modulation Type: QPSK for WCDMA/HSUPA/HSDPA
WCDMA Release Version: R99

HSDPA Release Version: Release 7, CAT14

HSUPA Release Version: Release 6, CAT6

DC-HSUPA Release Version:

Not Supported

Note: For more details, refer to the user’s manual of the EUT.
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2.3 Description of Test Modes and Test Frequency

The EUT has been tested under typical operating condition. The CUM200 used to control the EUT
staying in continuous transmitting and receiving mode for testing. Regards to the frequency band

operation: the lowest. middle and highest frequency of channel were selected to perform the test, then

shown on this report.

Test Frequency:

GSM 850 PCS1900

Channel Frequency (MHz) Channel Frequency (MHz)
128 824.20 512 1850.20
190 836.60 661 1880.00
251 848.80 810 1909.80

FDD Band Il FDD Band V

Channel Frequency (MHz) Channel Frequency (MHz)
9262 1852.4 4132 826.40
9400 1880.0 4182 836.60
9538 1907.6 4233 846.60

Test Modes:

The test mode(s) are selected according to relevant radio technology specifications.

Test Mode Test Modes Description
Mode 1 GSM system, GPRS, GMSK modulation
Mode 2 GSM system, EDGE, GMSK modulation
Mode 3 WCDMA system, QPSK modulation
Mode 4 HSDPA system, QPSK modulation
Mode 5 HSUPA system, QPSK modulation

Note:

1. As GSM only support data transmit, only GPRS and EDGE test result recorded in this report.
2. As WCDMA, HSDPA and HSUPA with the same emission designator, test result recorded in this
report at the worst case Mode 3 only after exploratory scan.
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2.4 Equipments Used during the Test

Report No.: CTL1810196061-WF04

. . Calibration | Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
Bilog Antenna Sunogifée”“es JB1 A061713 | 2018/06/01 | 2019/05/31
Bilog Antenna S“”O'Cif:)e”ces JB1 A061714 | 2018/06/01 | 2019/05/31
EMI Test Receiver R&S ESCI 103710 | 2018/05/20 | 2019/05/19
Spectrum Analyzer Agilent E4407B MY41440676 | 2018/01/17 | 2019/01/16
Spectrum Analyzer Agilent N9020 US46220290 | 2018/05/20 | 2019/05/19
Controller EM Electronics C°”t1r8'(')%r EM N/A 2018/05/18 | 2019/05/17
Horn Antenna S“”"gfée”ces DRH-118 A062013 | 2018/05/18 | 2019/05/17
Horn Antenna S“”O'Cif‘i)e”“es DRH-118 A062014 | 2018/05/18 | 2019/05/17
Active Loop | SCHWARZBEC |\ £y1751519 1519-037 | 2018/05/18 | 2019/05/17
Antenna K
Amplifier Agilent 84498 3008A02306 | 2018/05/18 | 2019/05/17
Amplifier Agilent 8447D 2944A10176 | 2018/05/19 | 2019/05/18
Temperature/Humi | = o oing CTH-608 02 2018/10/16 | 2019/10/15
dity Meter
Radio
Communication R&S CMU200 115419 | 2018/05/19 | 2019/05/18
Tester
. . 9SH10-2700/X 1
High-Pass Filter K&L 2750-0/0 N/A 2018/05/19 | 2019/05/18
. . 41H10-1375/U1
High-Pass Filter K8L sl N/A 2018/06/01 | 2019/05/31
RF Cable Ko R RG214 N/A 2018/05/18 | 2019/05/17
Climate Chamber ESPEC EL-10KA A20120523 | 2018/05/18 | 2019/05/17
SIGNAL .
CENERATOR Agilent E4421B US40051744 | 2018/05/18 | 2019/05/17
Directional Coupler Agilent 87300B 3116A03638 | 2018/06/01 | 2019/05/31

2.5 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: 2A0ZK-S2 filing to comply with of the FCC Part

22 and Part 24 Rules.
2.6

No modifications were implemented to meet testing criteria.

Modifications
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3 TEST CONDITIONS AND RESULTS

3.1 Output Power
LIMIT

GSM850/WCDMA Band V: 7W
PCS1900/WCDMA Band II: 2W
The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13 dB.

TEST CONFIGURATION

Conducted Power Measurement

| CMU200

E | Directional coupler |

EUT .
Spectrum
Analyzer
Radiated Power Measurement:
FRP Dome T 2 B
‘\ Imtogm | (Antenna Tower)
'
EUT l Antenna | |
AENL—_B=-"4 | X
L ] D:
8o em Pilisininsiiie am —»
(Turntable) E
‘= GroundPlane T~ ooo Pre-Amplifier
Spectrum Analyzer| - oo l ] lCorltroIIe I
[ 1

TEST PROCEDURE

The EUT was setup according to EIA/TIA603C

Conducted Power Measurement:
a) Place the EUT on a bench and set it in transmitting mode.

b) Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMU200 by a
Directional Couple.

¢) EUT Communicate with CMU200 then selects a channel for testing.

d) Add a correction factor to the display of spectrum, and then test.

Radiated Power Measurement:
a) The EUT shall be placed at the specified height on a support, and in the position closest to normal

use as declared by provider.

b) The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter
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The output of the test antenna shall be connected to the measuring receiver.

The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.

The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.

The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum

signal level is detected by the measuring receiver.

The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.

The maximum signal level detected by the measuring receiver shall be noted.
The transmitter shall be replaced by a substitution antenna.

The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

The substitution antenna shall be connected to a calibrated signal generator.

If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring

receiver.

The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.
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TEST RESULTS

Conducted Measurement:

Frequenc Avg.Burst Peak-to-Average Limit
EUT Mode Channel (|\C}|HZ) y Power Ratio (dBm) Result
(dBm) (dB)
128 824.20 31.46 /
PR
G(GMSS?(S)O 190 836.60 31.67 / 38.45 | Pass
251 848.80 31.55 /
128 824.20 31.20 /
EGPR
(G,\G,,SK?%?SD 190 836.60 31.34 ] 3845 | Pass
! 251 848.80 31.50 ]
128 824.20 31.41 /
(Eggﬁgﬁ) 190 836.60 31.55 / 38.45 | Pass
: 251 848.80 31.67 /
512 1850.20 28.67 0.49
PRS1
G(GNSIS%)O 661 1880.00 28.79 0.68 33.01 | Pass
810 1909.80 28.33 0.35
512 1850.20 28.16 0.41
EGPRS1900
(GMSK_1Slot) 661 1880.00 28.40 062 3301 | Pass
! 810 1909.80 28.55 0.69
512 1850.20 28.53 0.36
EGPRS1900 661 1880.00 28.63 0.74 33.01 | Pass
(8PSK, 1Slot)
: 810 1909.80 28.27 0.52
9262 1852.40 24.50 3.34
WCDMA Band Il
(QPSKE;” 9400 1880.00 24.65 3.48 33.01 | Pass
9538 1907.60 24.80 3.31
4132 826.40 23.86 /
WCDMA Band V
C(st}g”d 4183 836.60 23.73 / 38.45 | Pass
4233 846.60 23.69 /

Note: 1.Peak-to-Average Ratio= maximum PK burst power-maximum Avg. burst power.
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Note: 1. The field strength of radiation emission was measured in the following position: EUT stand-up
position (Zaxis), lie-down position (X, Y axis). The data show in this report only with the worst
case setup. After exploratory measurement the worst case of Z axis was reported.

Note: 2. We test the H direction and V direction and V direction is worse.

GPRS850
Ga . o .
Phea P Correction | Pag ERP | Limit | Margin .
Channel (dBm) | (dB) égitre]:(ndn;) (dB) (dB) (dBm) | (dBm) (dB) Polarization
128 -11.30 | 2.42 8.45 2.15 36.82 | 29.40 | 38.45 9.05 \Y
190 -10.97 | 2.46 8.45 2.15 36.82 | 29.69 | 38.45 8.76 V
251 -11.12 | 2.53 8.36 2.15 36.82 | 29.38 | 38.45 9.07 V
EGPRS850
Ga . o .
Phea P Correction | Pag ERP | Limit | Margin .
Channel (dBm) | (dB) égitre]:(ndn;) (dB) (dB) (dBm) | (dBm) (dB) Polarization
128 -11.38 | 2.42 8.45 2.15 36.82 | 29.32 | 38.45 9.13 V
190 -11.28 | 2.46 8.45 2.15 36.82 | 29.38 | 38.45 9.07 V
251 -10.95 | 2.53 8.36 2.15 36.82 | 29.55 | 38.45 8.90 V
GPRS1900
G. A, .
Phea P Pa EIRP Limit | Margin L
Channel Antenna < Polarization
(@Bm) | (d8B) | gLy | (@B) | (dBm) | (@Bm) | (dB) zatl
512 -12.63 3.41 10.24 33.6 27.80 33.01 5.21 V
661 -12.58 3.49 10.24 33.6 27.77 33.01 5.24 \Y
810 -12.42 3.55 10.23 33.6 27.86 33.01 5.15 V
EGPRS1900
Ga . .
Phea P Pa EIRP Limit | Margin L
Channel Antenna < Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
512 -13.64 3.41 10.24 33.6 26.79 33.01 6.22 V
661 -13.50 3.49 10.24 33.6 26.85 33.01 6.16 \Y
810 -13.73 3.55 10.23 33.6 26.55 33.01 6.46 V
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WCDMA BAND I
Ga . .
Phea P Pa EIRP Limit | Margin —
Channel Antenna 9 Polarization
(dBm) (dB) Gain(dB) (dB) (dBm) | (dBm) (dB)
9262 -19.19 3.42 10.24 33.6 21.23 33.01 11.78 \Y
9400 -19.09 3.49 10.24 33.6 21.26 33.01 11.75 V
9538 -18.96 3.54 10.23 33.6 21.33 33.01 11.68 V
WCDMA BAND V
Ga . . .
Phea P Correction Pag ERP | Limit | Margin —
Channel (dBm) | (dB) é\g;tﬁ?dn;) (dB) (dB) (dBm) | (dBm) (dB) Polarization
4132 -19.49 | 2.43 8.45 2.15 36.82 | 21.20 | 38.45 | 17.25 \
4183 -20.43 | 2.46 8.45 2.15 36.82 | 20.23 | 38.45 | 18.22 \Y
4233 -20.23 | 2.52 8.36 2.15 36.82 | 20.28 | 38.45 | 18.17 V
Remark:

1. EIRP=Puea(dBm)-P(dB)+Pag(dB)+Ga(dBi)
2. ERP = EIRP - 2.15dBi as EIRP by subtracting the gain of the dipole.
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3.2 Occupied Bandwidth
LIMIT

N/A

TEST CONFIGURATION

TEST 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.

3. -26dBc display line was placed on the screen (or 99% bandwidth), the occupied bandwidth is the
delta frequency between the two points where the display line intersects the signal trace.

TEST RESULTS

Frequency 99% Occupy -26dB bandwidth
SLT gk Gz (MHz) bandwidth (KHz) (KHz)
128 824.20 243.62 314.70
GPRS850

(GMSK) 190 836.60 245.94 314.90
251 848.80 246.88 316.40
128 824.20 245.51 312.90

EGPRS850
(8PSK, 1Slot) 190 836.60 244.86 316.00
251 848.80 247 .32 316.40
512 1850.20 245.75 312.40

GPRS1900
(GMSK) 661 1880.00 244.58 313.10
810 1909.80 243.33 311.40
512 1850.20 24418 311.10

EGPRS1900
(8PSK, 1Slot) 661 1880.00 244.74 310.50
810 1909.80 247.48 315.90
9262 1852.4 4169.80 4666.00
WCDMA Band Il 9400 1880.0 4159.00 4665.00

(QPSK) ’ : i
9538 1907.6 4166.60 4691.00
4132 826.4 4168.30 4653.00
WCDMA Band V

(QPSK) 4183 836.6 4148.30 4636.00
4233 846.6 4161.20 4645.00
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GPRS850 For GMSK Modulation

Agitert Spoctrum Analyres - Occupied AW
R i

r Frag; £24.200000 MHz2
4 Run AvglHold>10HI

Span 500 kHz
VBW 30 kHz

Occupied Bandwidth Total Power 35.6 dBm
243.62 kHz
152 Hz

314.7 kHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

Sweep 66.2 msfs

EGPRS850 For 8PSK Modulation

Agilert Spectiom Loalyrer - Occupied TW

TED
Center Freq 824.200000 MHz

Canter Frag: 24.200000 MHz
Trig: Fras Run Awrg|Hald> 1010
dB

Ref Offsot 10 4B
Ref 40.00 dBm

Span 500 kHz

VEW 30 kHz Sweep 662 ms

Occupied Bandwidth Total Power 36.5 dBm

245.51 kHz
642 Hz
312.9 kHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99,00 %
-26.00 dB

Channel 128

Agilent Spoctrim Anatyrer - Occupied BW
8 AL 2 e
Center Freq 836.600000 MHz (Canter Fraq: 535,600000 MHz Radis Std: Norma
Trig: Frae Run Avg|Hold> 1010

HAttar; 40 4B Radis Device: BTS

ICenter 836.6 MHz
wRes BW 3 kHz

Span 500 kHz

VBW 30 kHz Sweep 66.2 ms)

Occupied Bandwidth Total Power 35.6 dBm

245.94 kHz
Transmit Freq Error -T49 Hz

x dB Bandwidth 31

OBW Power
xdB

99.00 %
-26.00 dB

Center Freq
836 500000 MHz

Channel 128
Spectrum Anafyrer - Dccupled BW

i M 3549 P 22,
Canter Freq: 835600000 MHz Radie Std: Mone
Trig: Free Run Avg[Held>1010

#httar: 40 48

Center Freq 836.600000 MHz
Radio Davice: BTS

FRef Offset 10 4B
Ref 40.00 dBm

center s368MHz

Span 500 kHz
#Res BW 3 kHz VEW 30 kHz

Occupied Bandwidth Total Power
244.86 kHz
T24 Hz

316.0 kHz

36.1 dBm

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

Sweep 66.2 ms|

Frequency

Channel 190

Aot Spectrien Anatprer - Dccopled BW

T ; :

Center Freq 848.800000 MHz g MHz
D Avg|Hold> 1010

0425016 P b
Radis Std None

Radie Device: BTS

|
i
i
i
[
g
|
I

Center 248.3 MHz

fRes BW 3 kHz VEBW 30 kHz

Occupied Bandwidth Total Power
246.88 kHz
256 Hz

316.4 kHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

s STATUS

Center Freq
848800000 MHz

Channel 190

Aglles Spectiiom Anadprer - Decupied BW
0 AL

Center Freq 848.800000 MHz

IFGaind aw

Contar Freq: 848 800000 MHz
" Trig: Fres Run Avg[Held>1010
" gicten: 40 4B

Cel
=R VBW 30 kHz

Occupied Bandwidth Total Power 34.8 dEBm
247.32 kHz
134 Hz

316.4 kHz

Transmit Freq Error
x dB Bandwidth

OBW Power
xdB

99.00 %
-26.00 dB

Channel 251

Channel 251




V1.0

Page 17 of 40

Report No.: CTL1810196061-WF04

GPRS1900 For GMSK Modulation
l|| Spectrum lnr - Decupied BW _ =
Center Fraq 1.850200000 GHz srrres :'.mm:ocls:wmm Radio Sté None
FGaincLow . #Atien: 40 4B - Radio Davice: BTS

Ref Offset 10 d

|

|

|
Center 1,85 GHz ) B Span 500 kH:
#Res BW 3 kHz VEW 30 kHz Sweep 66.2 ms]

Occupied Bandwidth Total Power 33.8 dBm
245.75 kHz

Transmit Freq Error 243 Hz OBW Power 99.00 %
x dB Bandwidth 312.4 kHz xdB -26.00 dB

uuss STATLS

EGPRS1900 For 8PSK Modulation

Mgt Spoctrum Anabyzer - Dcapied BW

D EE R i TR
Center Freq 1.850200000 GHz """F:«' 1850200000 GHz Fadis 51 Nore

LTI Run Avg|Held> 1010
N GainiL ow #Attar; 40 48 Radis Davics: BTS

Center 1.85 GHz - ) I Span 500 kHz,
es BW 3 kHz VEW 30 kHz Sweep 66.2 ms]

Occupied Bandwidth Total Power 30.5 dBm
244.18 kHz

Transmit Freq Error -983 Hz OBW Power 99.00 %

x dB Bandwidth 311.1 kHz xdB -26.00 dB

Channel 512

Aegilert Spectrim Anatprer - Decapled BW

e FL F J D 25: 10 PN

Center Freq 1.880000000 GHz Conter Frag: 1880000000 GHz Radie Std: Noma
e Trig:Fraa Run Hvg|Hald= 1001

W Gainow  Hhtten: 40 dB Radie Davice: BTS

) 1

Span 50
VBW 30 kHz Sweep 66.2 m

Occupied Bandwidth Total Power 31.3 dBm
244.58 kHz

Transmit Freq Error 705 Hz OBW Power 99.00 %
x dB Bandwidth 313.1 kHz xdB -26.00 dB

ey

Agflent Spectrum Ansdyzes - Occspled BW

o F. : e
Center Freq 1.880000000 GHz Canter Frag; 1880000000 GHz FRadl Frequency
et Trig:Fraa Run Aug|Hsld>10M0
S Gain:Low #httar: 40 dB Radio Device: BTS

Center Freq
1.880000000 GHz|

iCenter 1.88 GHz
#Res BW 3 kHz VEW 30 kHz Sweep 66.2 ms|

Occupled Bandwidth Total Power 31.8 dBm
244,74 kHz

Transmit Freq Error -528 Hz OBW Power 99.00 %
x dB Bandwidth 310.5 kHz x dB -26.00 dB

Ayl Spectium Analpier - Occapied BW
e *L ; =30 i DAL 7
Center Freq 1.909800000 GHz Center Freq: 1909500000 GHz Radis St None
e Trig: Free Run AvglHold> 1010

B Radbs Davies: ETS

1

3
£
4
-
-

Center 1.91GHz ) T SpanS500KHz
VEW 30 kHz Sweep 66.2 ms|

"
w

m
=
w
=
=
N

Occupied Bandwidth Total Power 32.7 dEBm
243.33 kHz

Transmit Freq Error 185 Hz OBW Power 99.00 %
x dB Bandwidth 310.4 kHz xdB -26.00 dB

AT

Channel 661

Agilest Spectrum Anabprer - Dccupied W

Frequency

Ref Offzet 10 dB
Ref 40.00 dBm

Center 1.91 GHz
#Res BW JkHz VBW 30 kHz Sweep 66.2 ms)
Occupied Bandwidth Total Power 30.4 dBm
247.48 kHz
Transmit Freq Error =266 Hz OBW Power 99.00 %
¥ dB Bandwidth 315.9 kHz x dB -26.00 dB

Channel 810

Channel 810
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WCDMA Band Il

farl Spectrum lnl'm- Dccupind BW

D7:1348 M
GHz Radie Std: None
- AvglHeld> 1010
HIF Gain:L e llm 40 4B FRadlo Davice: BTS

P e Ry -

Center 1.852 GHz } Span 10 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 13.67 ms

Occupied Bandwidth Total Power 27.5dBm
4.1698 MHz

Transmit Freq Error 11.720 kHz OBW Power 99.00 %

x dB Bandwidth 4,666 MHz xdB -26.00 dB

WCDMA Band V

m--n Spactrum Anatyzer - Occupied W

o7
Cantm qu 826.400000 MHz camtmq 526400000 MHz Radio Std: Nene
[ AwglHeld=> 1010
HIFGain:L s lm.n w eB Radie Davics: BTS

|
i
Center 826.4 MHz ) ) Span 10 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 13.67 ms

Occupied Bandwidth Total Power 27.8 dBm
4.1683 MHz

Transmit Freq Error -7.332 kHz OBW Power 99.00 %

x dB Bandwidth 4,653 MHz xdB -26.00 dB

s STATUS

Channel 9262

egtamt Spoctrim Anabyzer - Occupied BW
8 L

T : T o
Center Freq 1.880000000 GHz Canter Freq: 1580000000 GHz FRadio Std; Nene
el Trig:Frea Run AvgHsld> 100
15 GainL e #Atten: 40 dB Radio Device: BTS

Rief Offset 10 dB.
1 20.00 dBm

PP SR ey e |

il Ly

#VBW 100 kHz Sweep 1367 m:

Occupied Bandwidth Total Power 27.2 dBm
4.1590 MHz

Transmit Freq Error 5.759 kHz OBW Power 99.00 %

x dB Bandwidth 4.665 MHz x dB -26.00 dB

Channel 4132

Agflent Spsctrim Anadyzes - Occupied BW
RL

Center qu B36.400000 MHz Cantar Freq: 535400000 MHz Radio 5td; Nene

et Trig:Frea Run AvglHeld> 1010
#1F G ainL e #Atten: 40 dB Radio Device: BTS

iCenter 836.4 MHz Span 10 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 1367 m:

Occupied Bandwidth Total Power 27.2 dBm
4.1483 MHz

Transmit Freq Error 682 Hz OBW Power 99.00 %

x dB Bandwidth 4.636 MHz x dB -26.00 dB

Channel 9400

hp!m Spectrum Anadyzer - Dccupied BW

Can[e[ qu 1.907600000 GHz Canter Freq: 1907600000 GHz Radio Std: None
| Trig: Free Run AvglHetd= 10090
#itenc 40 48 Radio Davice: BTS

Off;
Rel’ 20,00 ﬂBm

et

(Center 1,908 GHz - - ) e Span 10 MHz
SVEW 100 kHz Sweep 13.67 ms

Occupied Bandwidth Total Power 26.9 dBm
4.1666 MHz

Transmit Freq Error B63 Hz OBW Power 99.00 %

x dB Bandwidth 4,691 MHz xdB -26.00 dB

Channel 4183

hp!m Spectrum Anadyrer - Dccupied BW

[E
Can[e[ qu 846600000 MHz (Canter Fraq: 846,600000 MHx Radio Std: None
) Trig: Free Aun HwglHatkd> 10110
HIF Galn:L e #Attenc 40 48 Radlo Davice: BTS

Fef Offget 10 dB.
Ref 30.00 dBm

(Center 816.6 WHz - - ) - Span 10 MHz
SVEW 100 kHz Sweep 13.67 ms

Occupied Bandwidth Total Power 27.4 dBm
4.1612 MHz

Transmit Freq Error -3.705 kHz OBW Power 99.00 %

x dB Bandwidth 4,645 MHz xdB -26.00 dB

Channel 9538

Channel 4233

Report No.: CTL1810196061-WF04
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3.3 Band Edge compliance
LIMIT

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 + 10log (P) dB.

TEST CONFIGURATION

Spectrum

Analyzer

TEST PROCEDURE

In the 1MHz bands immediately outside and adjacent to the frequency block a resolution bandwidth of
at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed to measure the out of band Emissions.

TEST RESULTS

GPRS850
ch Max Measurement Results Y
annel Frequency Frequency Limit Verdict
Number (MHz) (MHz) Values (dBm) (dBm)
128 824.20 823.995 -27.564 -13.00 Pass
251 848.80 849.017 -25.077 -13.00 Pass

Agitam Spactrum Anabgrer - Swapt S4

8 AL ;
Start Freq 823.000000 MHz
P

Ref Offset 10 a8
Ref 30.00 dBm

Start $23.0000 MHz
#Res BW 3.0 kHz

Trig: Free Run

;a1
(Faindow  #Attan: 40 48

e Pl L

#VBW 30 kHz

Avg Type: Log-Par
Avg[Hold: 71100

Stop £24.0000 MHz|
Sweep 103 ms (1001 pts)

Agfen Spoctrum Anabprer - Swept S0

T

Start Freq 849.000000 MHz
]
IF Gais

Ref Offset 10 dB
Ref 30,00 dBm

Start $49.0000 MHz
#Res BW 3.0 kHz

: Far Ly
il ow

Avg Type:
Trig: Free Run
#tzarc 40 48

#VBW 30 kHz

Avg[Held: TOM0O

Frequency

qLa
Auto Tune

CenterFreq
B49.500000 MHz|

StartFreq
| £49.000000 Mz,

i Stop Freq
| B50.000000 MHZ

Lag-Par

Stop 850.0000 MHz
Sweep 103 ms (1001 pts)
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EGPRS850

Channel
Number

Measurement Results

Frequency
(MHz)

Frequency Values (dBm)

Limit
(dBm)

Verdict

128

824.20

(MHZz)
-24.997

-13.00

Pass

251

Mgl Spectrum Anatpzer - Swepl 54

TH
Stant Freq §23.000000 MHz
[l

iFa Ly
1FGaincd ow

Ref Offset 10 4B
Ref 30.00 dBm

I

Start 823.0000 MHz
#Res BW 3.0 kHz

#FVBW 30 kHz

848.80

Avg Type: Log-Par

Trig: Fres Run
Ehtmar; 40 48

Avg[Held: 6800

Sweep 103 ms (1001 pts)

823.982
849.021 -24.144

Agitert Spoctrum Anabyzer - Swept S

TH
Start Freq 849.000000 MHz
[

Ref Offset 10 48
Ref 30.00 dBm

Stop 824.0000 MHz Start 849.0000 MHz

#Res BW 3.0 kHz

0: Fai Ly
IFGaind ow

-13.00

Pass

Avg Type: Log-Par

Trig: Fres Run
Ehtar; 40 48

T 'r.T' iy

#FVBW 30 kHz

Avg[Held: 671400

Stop 850.0000 MHz
Sweep 103 ms (1001 pts)

GPRS1900

Channel
Number

Frequency

Measurement Results

(MHz)

Frequency Values (dBm)

Limit
(dBm)

Verdict

512

1850.20

(MHZz)
-27.915

-13.00

Pass

810

Agite Spoctrum Anabprer - Swepl 54

e kL P
Start Freq 1.849000000 GHz

PHO: Fad Ly
IFGaind ow

Ref Offset 10 48
Ref 30.00 dBm

PP U g i

Start 1.8490000 GHz
#Res BW 3.0 kHz

FVEBW 30 kHz

1909.80

Avg Type: Log-Par
Trig: Fres Run AwglHsld> 100100

Ehizer: 40 4B

Stop 1.8500000 GHz|

Sweep

1849.996
1910.016 -27.523

o8 kL
Start Freq 1.910000000 GHz
PHO: Fas

Ref Offset 10 48
Ref 30.00 dBm

Start 19100000 GHz

103 ms (1001 pts) #Res BW 3.0 kHz

e
IFGaind ow

-13.00

Pass

Avg Type: Log-Par

Trig: Fres Run
Ehizarr 40 4B

FVBW 30 kHz

AwglHold> 1004100

Stop 1.9110000 GHz |
Sweep 103 ms (1001 pts)
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EGPRS1900

Channel Frequency Measurement Results Limit

Number (MHz) Fr‘(eh‘jl‘;'ir;cy Values (dBm) (dBm) Verdict

512 1850.20 1849.998 -26.707 -13.00 Pass
810 1909.80 1910.018 -27.981 -13.00 Pass

Mgl Spectrum Anatpzer - Swepl 54

Agitert Spoctrum Anabyzer - Swep!t S

T 2 i o HD I i
Start Freq 1.849000000 GHz Avg Type: Log-Par ™ Start Freq 1.910000000 GHz Avg Type: Log-Par
P Trig: Fres Run Avg[Hald> 1004100 P

0 Fae
\FGaindow | AAttan: 40 dB

:Fad Ly TThgFree Run Hvg|Held: TTH00
IFGaind ow #hitar: 40 48
Ref Offset 10 &8

Ref Offset 10 48
Ref 30.00 dBm

Ref 30.00 dBm

s

Start 1.8490000 GHz Stop 1.8500000 GHz Start 1.9100000 GHz

Stop 1.9110000 GHz
#Res BW 3.0 kHz #FVBW 30 kHz Sweep 103 ms (1001 pts) #Res BW 3.0 kHz #FVBW 30 kHz

Sweep 103 ms (1001 pts)

WCDMA Band II

Channel Frequency Measurerient Resuits Limit

Number (MHz) Fr?,\(jllf_lezr;cy Values (dBm) (dBm) Verdict

9262 1852.4 1850.000 -23.977 -13.00 Pass
9538 1907.6 1910.001 -23.151 -13.00 Pass

Agient Spectrum Analyser - Swept 4

Agient Spoctrom Anlyzer - Swept S4

e L =

Start Freq 1.910000000 GHz g Type: Log-Pwr
PRO: Far e Trige Free Run AvglHold> 1001100
IFGainch aw BAsten: 40 4B

8 L B = [
Start Freq 1.849000000 GHz Avg Type: Leg-Par

PHO: Far Le Trig: Free Run AvglHold>100100
IF Gain:Low BAtter: 40 4B

Ref Offzet 10 48

Ref Offset 10 dB
Ref 30.00 dBm

Ref 30,00 dBm

Start 1.8490000 GHz - Stop 1.8500000 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 1.07 ms (1001 pts) #Res BW 30 kHz #VBW 100 kHz

Start 1.9100000 GHz ) : ) ' Stop 1.9110000 GHz,
Sweep 1.07 ms (1001 pts)
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WCDMA Band V

Channel
Number

Measurement Results

Frequency
(MHz)

Frequency
(MH2z)

Values (dBm)

Limit
(dBm)

Verdict

4132

826.4

824.000

-23.755

-13.00

Pass

4233

Agiant Spectrum Analyser - Swept S8

-Slal Freq 823.000000 MHz
PHO: F

: Far Ly
IFGain:Low

Ref Offset 10 B
Ref 30.00 dBm

846.6

Avg Type: Log-Far
i Trig:Fras Run AvgiHold> 1001100

#ittar: 40 dB

849.002

-24.801

Agilest Spectrum Analycer - Swnpt S4

H
Start Freq 849.000000 MHz
PRO: Fi

at Ly
W GaincL o

Ref Offset 10 dB
Ref 30.00 dBm

) Trig: Free Run

-13.00

Avg Typa: Log-Pyr
AvgiHold=> 1001100
#hsten: 40 o8

Pass

Start 823.0000 MHz
#Res BW 30 kHz

Stop 824.0000 MHz
Sweep 1.07 ms (1001 pts)

Stop 850.0000 MHz

#VBW 100 kHz #Res BW 30 kHz #VBW 100 kHz Sweep 1.07 ms (1001 pts)
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3.4 Spurious Emission

LIMIT
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 + 10log (P) dB.

TEST CONFIGURATION

Conducted Spurious Measurement:

CMU200

: Directional coupler

Spectrum

Analyzer

Radiated Spurious Measurement:

—— ' :

(Antenna Tower)

EUT l Antenna ||
m— = . Dzl _’:

80em

(Turntable)

b GroundPlane ==oag| "re-Amplifier

Spectrum Analyzer| - Of |_ ] [Controlle[l'i

- @ o |

TEST PROCEDURE
The EUT was setup according to EIA/TIA603C

Conducted Spurious Measurement:

a) Place the EUT on a bench and set it in transmitting mode.

b) Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMU200 by a
Directional Couple.

c) EUT Communicate with CMU200 then selects a channel for testing.
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d) Add a correction factor to the display of spectrum, and then test.

e) The resolution bandwidth of the spectrum analyzer was set at 1MHz for Part 22 and 1MHz for Part
24, sufficient scans were taken to show the out of band Emission if any up to10th harmonic.

Radiated Spurious Measurement:

a) The EUT shall be placed at the specified height on a support, and in the position closest to normal
use as declared by provider.

b) The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter

c) The output of the test antenna shall be connected to the measuring receiver.

d) The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.

e) The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.

f)  The transmitter shall then be rotated through 360°in the horizontal plane, until the maximum signal

level is detected by the measuring receiver.

g) The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.

h) The maximum signal level detected by the measuring receiver shall be noted.

i)  The transmitter shall be replaced by a substitution antenna.

i) The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

k) The substitution antenna shall be connected to a calibrated signal generator.

I)  If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

m) The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

n) The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring
receiver.

0) The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

p) The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

g) The resolution bandwidth of the spectrum analyzer was set at 100 kHz for Part 22 and 1MHz for
Part 24. The frequency range was checked up to 10th harmonic.
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Channel:

128

Mgilmrt Spectrum Anabyrer - Swepl 54

Avg Type: Log-Par

Start Freq 30.000000 MHz
Hovg|Hold=> 1004100

PHO: Fawt |
\FGaindow — SAmen 40 4B

Ref Offset 10 48

Bl Ref 40,00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

#VBW 3.0 MHz Sweep

I e

Stop 1. H
1,00 ms (1001 pis)

Auto Tune

Center Freq
515,000000 MHz |

StartFreq
30.000000 MHz

Stop Freq|
1,000000000 GHz

Agfer Spoctrum Anabprer - Swept S0

Start Freq 1.000000000 GHz

PHO: Fast Ly
IFGaind ow

Avg Type: Log-Par
Trig: Free Run Arg|Held: 43100

@httarc 40 48

R fset 10 dB
Ref 40,00 dBm

1

prrL !

" i g LTty 4k
[ i sy T

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep

s P ICWRI L T Im L

‘Stop 10.000 GHz

Center Freq
5500000000 GHz|

StartFreq
1.000000000 GHz|

FreqOffset
0 Hz|

15.0 ms (1001 pts)

30MHz~1GHz

1GHz~10GHz

Channel:

190

Mgl Spoctrum Anabyzer - Swepl 54
H i
Start Freq 30.000000 MHz Avg Type: Log-Par

P Trig: Free Run Avg[Held> 1004100

" #Atten; 40 4B

1

g Al s A AT L ot

Start 30.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep

“Stop 1.0000 GHz

StartFreq
30000000 MHz

p—

Stop Freq|
1,000000000 GH |

1.00 ms (1001 pts)

Agant Spectrum Anafyrer - Swopt 54
D

Avg Type: Log-Par
Avg|Held: 485100

‘Start Freq 1.000000000 GHz
= Trig: Free Run

#httar: 40 48

Ref Offget 10 4B
Ref 40.00 dBm

1
ik oag, g P

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep

oy o \A...-'"'w‘,.."'_

~Stop 10.000 GHz |
15.0 ms (1001 pts)

StartFreq
1.000000000 GHz|

FreqOffset
0 Hz|

30MHz~1GHz

1GHz~10GHz

Channel:

251

Mgl Spoctrum Anatpnr - Swepl 54

Avg Type: Log-Par

THD
Start Freq 30.000000 MHz
BvglHeld=>100/100

e gt Trog: Fraa Run
IFGuindow — Bhitan: 40 dB
Ref Offset 10 4B

Ref 40.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz #FVBW 3.0 MHz

s

Center Freq|
| 515000000 MHz|

Stop 1.0000 GHz |

Sweep 1.00 ms (1001 pts)

StartFreq
30000000 MHz

Agiart Spectrum Anatyrer - Swepl 54

g Type: Log-Per

s .
Stant Freq 1.000000000 GHz
Pl Auwg[Held: 38100

Trig: Free Run
ahitor: 40 4B

Ref Offset 10 4B
Ref 40.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

=

#VBW 3.0 MHz

top 10.000 GHz
Sweep 15.0 ms (1001 pts)

Center Freq
5500000000 GHz|

StartFreq|
1.000000000 GHz

30MHz~1GHz

1GHz~10GHz
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EGPRS850

Channel:

128

Aegilert Spoctrum Anatprer - Swepl 54
5 .
Start Freq 30.000000 MHz

: st Ly
IFGaind ow

g Typa: Log-Per
Trig: Fras Run Awg[Hald> 1004100

#httar: 40 4B

Ref Offset 10 &8
Ref 40.00 dBm

Center Freq
|| 515000000 MHz |

| P PR Y

Start 30.0 MHz
#Res BW 1.0 MHz

s

#VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

StartFreq
30000000 MHz

Agilent Spectrum Analyrer - Swept SA
o R

Avg Type: Log-Par
AvglHeld: 421100

1.000000000 GHz

PHO: Fast gl Trig: Fres Run
IF Gl ow

#hsten: 40 dB

Ref Offset 10 dB
Ref 40.00 dBm

‘1

- V‘-‘.#*-Mb_,.»,.,l_,w ety oty A e,

P—
jop 10.000 GHz
Sweep 15.0 ms (1001 pts)

Start GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

30MHz~1GHz

1GHz~10GHz

Channel:

190

Agilert Spoctrim Anabyrer - Swep 54

o8 nL
Start Freq 30.000000 MHz Avg Type: Log-Par
I Trig: Fras Run Avg|Hald> 1004100

#htter: 40 dB

Ref Offset 10 0B
Ref 40.00 dBm

Iy rym A A Bt sl e e e b e iy U

Start 30.0 MHz
#Res BW 1.0 MHz

Stop 1.0000 GHz

#VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

Agfen Spectrim Knatprer - Swept S0

Hivg Type: Log-Par
HvglHeld: 531100

St
Trig: Fran Run
#htter: 40 4B

Center Freq|
| 5500000000 GHz|

_

StartFreq|

PR i ,r"p._wﬂ .L-«‘,Ww AL A, it-.pa.'a_‘_ P,
| e A

Stop 10,000 GHz
Sweep 15.0 ms (1001 pts)

Start 1.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz

30MHz~1GHz

1GHz~10GHz

Channel:

251

fhent Spectrum Anafyzer - Swept S4

Avg Type: Log-Par

30.000000 MHz AwglHold> 1064100

PHO: Fast
IFGaindow

Ref Offset 10 48
Ref 40.00 dBm

e AP A e 1Ly A Sy o TR PR

-1 .
#Res BW 1.0 MHz

s

FVEW 3.0 MHz

Sweep 1.00 ms (1001 pts)

lent Spectrum Analbyrer - Swept 4
P
8 hL
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EGPRS1900
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WCDMA Band Il
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WCDMA Band V
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Radiated Measurement:

GPRS850
Ga Peak - .
Frequency | Pwmea P . Limit | Margin s
Channel (MHz) (dBm) | (dB) Diatance égitre]:(ndn;) (E:;E) (dBm) (dB) Polarization
1648.40 | -30.75 | 3.00 3.00 9.58 -24.17 | -13.00 | 11.17 H
128 2472.60 | -36.84 | 3.47 3.00 10.72 | -29.59 | -13.00 | 16.59 H
1648.40 | -29.25 | 3.00 3.00 9.68 -22.57 | -13.00 | 9.57 V
2472.60 | -35.76 | 3.47 3.00 10.72 | -28.51 | -13.00 | 15.51 V
1673.20 | -31.62 | 3.14 3.00 9.61 -25.15 | -13.00 | 12.15 H
190 2509.80 | -36.47 | 3.59 3.00 10.77 | -29.29 | -13.00 | 16.29 H
1673.20 | -29.52 | 3.14 3.00 9.61 -23.05 | -13.00 | 10.05 V
2509.80 | -35.45 | 3.59 3.00 10.77 | -28.27 | -13.00 | 15.27 V
1697.60 | -30.01 | 3.26 3.00 9.77 -23.5 | -13.00 | 10.50 H
251 2546.40 | -37.68 | 3.69 3.00 10.89 | -30.48 | -13.00 | 17.48 H
1697.60 | -29.38 | 3.26 3.00 9.77 -22.87 | -13.00 | 9.87 V
2546.40 | -34.57 | 3.69 3.00 10.89 | -27.37 | -13.00 | 14.37 V
EGPRS850
Ga Peak . .
Frequency | Pwea P . Limit | Margin s
Channel (MHz) (dBm) | (dB) Diatance égitre:(ndn;) (I(Ej:;s) (dBm) | (dB) Polarization
1648.40 | -29.95 | 3.00 3.00 9.58 -23.37 | -13.00 | 10.37 H
128 2472.60 | -38.06 | 3.47 3.00 10.72 | -30.81 | -13.00 | 17.81 H
1648.40 | -31.19 | 3.00 3.00 9.68 -24.51 | -13.00 | 11.51 V
2472.60 | -36.33 | 3.47 3.00 10.72 | -29.08 | -13.00 | 16.08 V
1673.20 | -31.79 | 3.14 3.00 9.61 -25.32 | -13.00 | 12.32 H
190 2509.80 | -37.06 | 3.59 3.00 10.77 | -29.88 | -13.00 | 16.88 H
1673.20 | -29.73 | 3.14 3.00 9.61 -23.26 | -13.00 | 10.26 V
2509.80 | -34.46 | 3.59 3.00 10.77 | -27.28 | -13.00 | 14.28 V
1697.60 | -31.10 | 3.26 3.00 94K -24.59 | -13.00 | 11.59 H
251 2546.40 | -36.56 | 3.69 3.00 10.89 | -29.36 | -13.00 | 16.36 H
1697.60 | -30.05 | 3.26 3.00 9.77 -23.54 | -13.00 | 10.54 V
2546.40 | -36.80 | 3.69 3.00 10.89 | -29.60 | -13.00 | 16.60 V
GPRS1900
Ga Peak F . .
Frequency | Puea P . Limit | Margin .
Channel (MHz) (dBm) | (dB) Diatance égitre:(ndn;) (I(Ejl;rl?) (dBm) | (dB) Polarization
3700.40 | -34.28 | 4.25 3.00 12.34 | -26.19 | -13.00 | 13.19 H
512 5550.60 | -41.48 | 4.97 3.00 13.52 | -32.93 | -13.00 | 19.93 H
3700.40 | -33.96 | 4.25 3.00 12.34 | -25.87 | -13.00 | 12.87 Vv
5550.60 | -40.18 | 4.97 3.00 13.52 | -31.63 | -13.00 | 18.63 Vv
3760.00 | -33.46 | 4.38 3.00 12.34 | -25.50 | -13.00 | 12.50 H
661 5640.00 | -40.81 | 5.01 3.00 13.58 | -32.24 | -13.00 | 19.24 H
3760.00 | -34.30 | 4.38 3.00 12.34 | -26.34 | -13.00 | 13.34 Vv
5640.00 | -40.49 | 5.01 3.00 13.58 | -31.92 | -13.00 | 18.92 V
3819.60 | -32.39 | 4.49 3.00 1245 | -24.43 | -13.00 | 11.43 H
810 5729.40 | -38.85 | 5.26 3.00 13.66 | -30.45 | -13.00 | 17.45 H
3819.60 | -33.27 | 4.49 3.00 1245 | -25.31 | -13.00 | 12.31 Vv
5729.40 | -41.19 | 5.26 3.00 13.66 | -32.79 | -13.00 | 19.79 Vv
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EGPRS1900
Ga Peak - .
Frequency | Puea Pa : Limit | Margin o
Channel (MHz) (dBm) | (dB) Diatance égitre:(ndn;) (I(Ej:;s) (dBm) (dB) Polarization
3700.40 | -34.01 | 4.25 3.00 12.34 -25.92 | -13.00 | 12.92 H
512 5550.60 | -38.85 | 4.97 3.00 13.52 -30.30 | -13.00 | 17.30 H
3700.40 | -34.99 | 4.25 3.00 12.34 -26.90 | -13.00 | 13.90 \Y
5550.60 | -38.56 | 4.97 3.00 13.52 -30.01 | -13.00 | 17.01 \
3760.00 | -35.06 | 4.38 3.00 12.34 -27.10 | -13.00 | 14.10 H
661 5640.00 | -42.34 | 5.01 3.00 13.58 -33.77 | -13.00 | 20.77 H
3760.00 | -34.05 | 4.38 3.00 12.34 -26.09 | -13.00 | 13.09 \
5640.00 | -40.65 | 5.01 3.00 13.58 -32.08 | -13.00 | 19.08 \Y
3819.60 | -33.09 | 4.49 3.00 12.45 -25.13 | -13.00 | 12.13 H
810 5729.40 | -38.69 | 5.26 3.00 13.66 -30.29 | -13.00 | 17.29 H
3819.60 | -33.91 | 4.49 3.00 12.45 -25.95 | -13.00 | 12.95 \Y
5729.40 | -37.48 | 5.26 3.00 13.66 -29.08 | -13.00 | 16.08 \Y
WCDMA Band Il
Channel Ga Peak - .
Frequency | Puea Pa . Limit | Margin o
(MHz) (dBm) | (dB) Diatance é\g;tr?(ndng\) (I(Ej:;rF:) (dBm) (dB) Polarization
3704.80 | -38.28 | 4.27 3.00 12.34 -30.21 |'-13.00 | 17.21 H
9262 5557.20 | -44.27 | 4.99 3.00 13.52 -35.74 | -13.00 | 22.74 H
3704.80 | -37.42 | 4.27 3.00 12.34 -29.35 | -13.00 | 16.35 Vv
5557.20 | -42.00 | 4.99 3.00 13.52 -33.47 | -13.00 | 20.47 V
3760.00 | -36.24 | 4.38 3.00 12.34 -28.28 | -13.00 | 15.28 H
9400 5640.00 | -42.48 | 5.01 3.00 13.58 -33.91 | -13.00 | 20.91 H
3760.00 | -38.84 | 4.38 3.00 12.34 -30.88 | -13.00 | 17.88 \Y,
5640.00 | -45.44 | 5.01 3.00 13.58 -36.87 | -13.00 | 23.87 \
3815.20 | -37.36 | 4.47 3.00 12.45 -29.38 | -13.00 | 16.38 H
9538 5722.80 | -43.89 | 5.23 3.00 13.66 -35.46 | -13.00 | 22.46 H
3815.20 | -39.19 | 4.47 3.00 12.45 -31.21 | -13.00 | 18.21 V
5722.80 | -44.52 | 5.23 3.00 13.66 -36.09 | -13.00 | 23.09 Vv
WCDMA Band V
Channel | Frequency | Puea Pa | biatance Ant(g?ma EIeF\?le Limit - Margin | o\ ation
(MHZz) (dBm) | (dB) Gain(dB) | (dBm) (dBm) (dB)
1652.80 | -35.77 | 3.02 3.00 9.58 -29.21 | -13.00 | 16.21 H
9262 2479.20 | -39.83 | 3.51 3.00 10.72 -32.62 | -13.00 | 19.62 H
1652.80 | -34.75 | 3.02 3.00 9.68 -28.09 | -13.00 | 15.09 V
2479.20 | -40.31 | 3.51 3.00 10.72 -33.10 | -13.00 | 20.10 V
1673.20 | -35.65 | 3.14 3.00 9.61 -29.18 | -13.00 | 16.18 H
9400 2509.80 | -39.98 | 3.59 3.00 10.77 -32.80 | -13.00 | 19.80 H
1673.20 | -35.54 | 3.14 3.00 9.61 -29.07 | -13.00 | 16.07 V
2509.80 | -42.10 | 3.59 3.00 10.77 -34.92 | -13.00 | 21.92 V
1693.20 | -34.69 | 3.24 3.00 9.77 -28.16 | -13.00 | 15.16 H
9538 2539.80 | -38.58 | 3.65 3.00 10.89 -31.34 | -13.00 | 18.34 H
1693.20 | -36.38 | 3.24 3.00 9.77 -29.85 | -13.00 | 16.85 V
2539.80 | -40.72 | 3.65 3.00 10.89 -33.48 | -13.00 | 20.48 V
Remark:

1.  EIRP=Puea(dBm)-P¢(dB) +Ga(dBi)
2. We were not recorded other points as values lower than limits.
3. Margin = Limit - EIRP
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3.5 Frequency Stability under Temperature & Voltage Variations
LIMIT

Cellular Band: +2.5ppm PCS Band: Within the authorized frequency block

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

sl R

Att.

Variable Power Supply
TEST PROCEDURE

The EUT was setup according to EIA/TIA 603C

Frequency Stability under Temperature Variations:

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 20°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 frequency. Repeat step measure with 10°C

increased per stage until the highest temperature of +50°C " reached.

Frequency Stability under Voltage Variations:
Set chamber temperature to 20°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, record the
maximum frequency change.

TEST RESULTS
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Reference Frequency: GPRS850 Middle channel=190 channel=836.6MHz
Voltage (V) Temperature Frequency error Limit (ppm) Result
(°C) Hz ppm
-30 103 0.123
-20 113 0.135
-10 123 0.147
0 107 0.128
3.70 10 101 0.121
20 97 0.116 25 Pass
30 109 0.130
40 117 0.140
50 120 0.143
4.26 25 105 0.126
End point 3.15 25 122 0.146
Reference Frequency: GPRS1900 Middle channel=661 channel=1880MHz
Voltage (V) Tempoerature Ereduenciaor Limit (ppm) Result
(C) Hz ppm
-30 128 0.068
-20 136 0.072
-10 126 0.067
0 139 0.074
3.70 10 132 0.070 Within the
20 121 0.064 ?f;gﬁ;‘f\gg Pass
30 137 0.073 block
40 141 0.075
50 145 0.077
4.26 25 113 0.060
End point 3.15 25 151 0.080
Reference Frequency: WCDMA Band Il Middle channel=9400 channel=1880MHz
Temperature Frequency error
Voltage (V) o Limit (ppm) Result
(°C) Hz ppm
-30 122 0.065
-20 116 0.062
-10 124 0.066
0 123 0.065
3.70 10 121 0.064 Within the
20 114 0.061 ?:’;23;‘?}53 Pass
30 116 0.062 block
40 123 0.065
50 134 0.071
4.26 25 109 0.058
End point 3.15 25 140 0.074
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Reference Frequency: WCDMA Band V Middle channel=4182 channel=836.6MHz
Temperature Frequency error

Voltage (V) o Limit (ppm) Result
(°C) Hz ppm
-30 117 0.140
-20 119 0.142
-10 116 0.139
0 113 0.135
3.70 10 105 0.126

20 104 0.124 25 Pass
30 112 0.134
40 115 0.137
50 123 0.147
4.27 25 101 0.121
End point 3.15 25 133 0.159
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4 Test Setup Photos of the EUT
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5 Photos of the EUT
Reference to the test report No. CTL1810196061-WFO01
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