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TEST REPORT

Equipment under Test : smart watch

Model /Type . LEM1O

Listed Models : LEM18, LEM19, LEM20, LEM21, LEM22, LEM23

Model difference :  The PCB board, circuit, structure and internal of these models are the

same, Only model number is different for these model.

Applicant : SHENZHEN WAYFOR WARD ELECTRONIC CO.,LTD

Address : 2nd floor, A13 building, ginghu guigudingli park, daheroad, longhua
district, shenzhen, 518000 China

Manufacturer : SHENZHEN WAYFOR WARD ELECTRONIC CO.,LTD

Address : 2nd floor, A13 building, ginghu guigudingli park, daheroad, longhua
district, shenzhen, 518000 China

Test Result: PASS

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.



Report No.: CTA24121000201 Page 3 of 50

Contents
TEST STANDARDS . .....etiie ettt ettt s et e st e e e s e s s ae e e s astb e e e s assbeeeean s beeeeansbeeaeanstaeeeennbaeaeanssaeeesansees 4
SUMMARY ittt sttt et e e e st e e e sa b e e e e e sataee e e e teeee e e taeeee e taeeeeaa b et e e e et ae e e e e Ebee e e ettt ee e e taeeeeannbeeeeearbeeaeanes 5
2.1 GENEIAI REMAIKS ... ettt e et e e e s e ettt e e e e e s e nbebe e e e e e e e e s e nbabeeeeaaeeesannreneeeas 5
2.2 [ (oo 10 o DT CTTor 11T USSR 5
2.3 [0 (01T o] =T o AU Lo [=T gl =] S SRR 5
2.4 Short description of the Equipment under TeSt (EUT) w.vvviiieiiiiiiieieee e 6
2.5 L I oo o [0 ] o o SRR 6
2.6 Related SUDMILLAI(S) / GraNT (S)..uuueiieeeiiiiiiieeeie e ee ettt e e e e s e s e e e e s s s s e e e e e e s s s st e e e e eeeeannnrrnneees 6
2.7 /T o 11 o= 11T 1S SRR 6
2.8 General Test ConditionS/CONFIQUIALIONS .........ocuuiiiiiiiiiieiiiie et 6
2.9 /T To 11 o= 14T o LSRR ST P 6
TEST ENVIRONMENT L..ottiiiiitiite ittt ettt sttt s et e e e s nstae e e s astae e e s sssbeeeaaasbeeeeasstaeesansbeeaeastaeaeenntaeaeaansaaeeenntas 7
3.1 Address Of the tESE IADOIALONY..........ciiiiiiiie it enines 7
3.2 IS A = T PO PP R PPPPPP 7
3.3 ENVIronmMeNtal CONAILIONS .....oiviiiiiiiiiee ittt et e e e st e e e st e e e snbe e e e e anbbeeeesnbbeeeeane 7
34 QL= S D= TS ] 110 o PP PPPPRS 7
35 Equipments Used during the TeSt ..o s 9
TEST CONDITIONS AND RESULTS ... ottt ettt ettt e s st e e s sntae e e s sntae e e s antaeeeesneaeeeenneees 11
4.1 L@ U1 4o 18 [ 01 11Y = PP UPPPPt 11
4.2 Radiated SPUMOUS EMSSION .......iii i 15
4.3 Occupied Bandwidth and Emission Bandwidth ..............oooiiiiiiiii i 18
4.4 Band EAGe COMPICANCE ..ottt ittt ettt et e eb et e et s e e e ennneee s 21
4.5 Spurious EMSSION 0N ANENNEA POI .......coiuuiiiiiiiiie ittt a e e nbe e e 24
4.6 FrequenCy STADIlItY TOST ... ..o e s st e e e nbb e e nanneee s 36
4.7 Peak-t0-AVerage Ratio (PAR) .....ooiiiiiiiiiiie ettt ettt e et e e b e nnne e s 39
Test Setup PhotoS Of tNE EUT ..ottt et e e et e e e snbre e e e annnas 42

External and Internal Photos Of the BUT ...t e e e s e e s e e s e eaa s 43



Report No.: CTA24121000201 Page 4 of 50

1 TEST STANDARDS

The tests were performed according to following standards:
FCC Part 2: FREQUENCY ALLOCA-TIONS AND RADIO TREATY MAT-TERS; GENERAL RULES AND

REG-ULATIONS

FCC Part 22 Subpart H: PRIVATE LAND MOBILE RADIO SERVICES.

FCC Part 24 Subpart E: PUBLIC MOBILE SERVICES

ANSI/TIA-603-E-2016: Land Mobile FM or PM Communications Equipment Measurement and Performance
Standards.

ANSI C63.26-2015: IEEE/ANSI Standard for Compliance Testing of Transmitters Used in Licensed Radio
Services

FCCKDB971168D01 Power Meas License Digital Systems
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2 SUMMARY
2.1 General Remarks

Page 5 of 50

Date of receipt of test sample Dec. 10, 2024
Testing commenced on Dec. 10, 2024
Testing concluded on Dec. 18, 2024

2.2 Product Description

Product Description:

smart watch

Model/Type reference:

LEM10

Power supply:

DC 3.80V From battery and DC 5.0V From external circuit

Hardware version:

V1.0

Software version:

V1.0

Testing sample ID:

CTA241210002-1# (Engineer sample)
CTA241210002-2# (Normal sample)

GSM:

Modilation Type GMSK

Antenna Type PIFA Antenna
GSM/EDGE/GPRS Supported GSM/GPRS

GSM/GPRS Power Class

GSM850:Power Class 4/ PCS1900:Power Class 1

GSM/GPRS Operation
Frequency

GSM850 :824.2MHz-848.8MHz/PCS1900:1850.2MHz-1909.8MHz

GPRS Operation Frequency
Band

GPRS850/GPRS1900

GPRS Multislot Class

Multi-slot Class 12

Extreme temp. Tolerance

-30°C to +50°C

GPRS operation mode

Class B

Antenna Type:

Internal antenna

Antenna Gain:

GSM850: 1.0 dBi,DCS1900: 1.0 dBi

2.3 Equipment under Test

Power supply system utilised

Power supply voltage

O] 120V /60 Hz O] 230V / 50Hz

0|12V DC 0|24V DC

@| Other (specified in blank below)

DC 3.80V From battery and DC 5.0V From external circuit

Test frequency list

RF Channel
IS e i Low(L) Middle (M) High (H)
T Channel 128 Channel 190 Channel 251
GPRS 850 824.2 MHz 836.6 MHz 848.8 MHz
RX Channel 128 Channel 190 Channel 251
869.2 MHz 881.6 MHz 893.8 MHz
RF Channel
IS e i Low(L) Middle (M) High (H)
T Channel 512 Channel 661 Channel 810
GPRS 1900 1850.2 MHz 1880.0 MHz 1909.8 MHz
RX Channel 512 Channel 661 Channel 810
1930.2 MHz 1960.0 MHz 1989.8 MHz




Report No.: CTA24121000201 Page 6 of 50

2.4 Short description of the Equipment under Test (EUT)

This is a smart watch.

For more details, refer to the user’'s manual of the EUT.

2.5 EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@ - supplied by the manufacturer

O - supplied by the lab

O| Adapter Model: EP-TA20CBC
Input: AC 100-240V 50/60Hz
Output: DC 5V 2A

2.6 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is filing to comply with FCC Part 22 and Part 24 Rules

2.7 Modifications

No modifications were implemented to meet testing criteria.
2.8 General Test Conditions/Configurations
2.8.1 Test Modes

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

Test Mode 1 GSM
Test Mode 2 GPRS

2.8.2 Test Environment

Environment Parameter Selected Values During Tests
Relative Humidity Ambient
Temperature TN Ambient
VL 3.40V
Voltage VN 3.80V
VH 4.20V

NOTE: VL=lower extreme test voltage VN=nominal voltage
VH=upper extreme test voltage TN=normal temperature

2.9 Modifications

No modifications were implemented to meet testing criteria.
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3 TEST ENVIRONMENT

3.1 Address of the test laboratory

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community,Fuhai Street, Bao‘an District, Shenzhen,

China
3.2 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 517856 Designation Number: CN1318

Shenzhen CTA Testing Technology Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.

A2LA-Lab Cert. No.: 6534.01

Shenzhen CTA Testing Technology Co., Ltd. has been listed by American Association for Laboratory

Accreditation to perform electromagnetic emission measurement.

ISED#: 27890

CAB identifier: CN0127

Shenzhen CTA Testing Technology Co., Ltd. has been listed by Innovation, Science and Economic
Development Canada to perform electromagnetic emission measurement.

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR 16-1-4:2010.

3.3 Environmental conditions

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

Temperature:

15-35°C

Humidity:

30-60 %

Atmospheric pressure:

950-1050mbar

3.4 Test Description
3.4.1 Cellular Band (824-849MHz paired with 869-894MHz)

Test Item FCEEUIe Requirements Verdict
Effective(lsotropic) §2.1046, -
Radiated Output Power §22.913 BRESFRP s 7W. Pass
Modulation . .
Characteristics §2.1047 Digital modulation N/A
. OBW: No limit.
Bandwidth 82.1049 EBW- No limit. Pass
- v - - - -
Band Edges §2.1051, <-13dBm/1%*EBW, in 1MH_z bands immediately outside
Compliance §22.917 and adjacent to Pass
) The frequency block.
. . FCC: <-13dBm/100kHz,
Spurious Emlss_|0n a §2.1051, from 9kHz to 10th harmonics but outside authorized Pass
Antenna Terminals 822.917 .
operating frequency ranges.
Field Strength of
Spurious §2.1053, FCC: < -13dBm/100kHz. Pass
. 822.917
Radiation
. §2.1055,
Frequency Stability §22.355 < +2.5ppm. Pass

NOTE 1: For the verdict, the “N/A” denotes “not applicable”, the “N/T” de notes “not tested”.

3.4.2 PCS Band (1850-1915MHz paired with 1930-1995MHz)
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Test Item FCC Rule Requirements Verdict
No.
Effective(lsotropic) §2.1046, <
Radiated Output Power |  §24.232 EIRP <2W Pass
Peak-Average Ratio §2.1046, FCC:Limit<13dB Pass
§24.232 ' -
Modulation - .
Characteristics §2.1047 Digital modulation N/A
. OBW: No limit.
Bandwidth §2.1049 EBW: No limit. Pass
< -13dBm/1%*EBW,
Band E_dges §2.1051, In 1MHz bands immediately outside and adjacent to Pass
Compliance §24.238
The frequency block.
: . <-13dBm/1MHz,
Rpitious Emlss'|on at §2.1051, from 9kHz to10th harmonics but outside authorized Pass
Antenna Terminals §24.238 .
Operating frequency ranges.
Field Strength of
Spurious §2.1053, < -13dBm/1MHz. Pass
e §24.238
Radiation
# §2.1055, FCC: within authorized frequency
Frequency Stability §24.235 block. Pass

NOTE 1: For the verdict, the “N/A” denotes “not applicable”, the “N/T” de notes “not tested”.

Remark:

1. The measurement uncertainty is not included in the test result.
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3.5 Equipments Used during the Test
. Equipment Calibration Calibration
Test Equipment Manufacturer Model No. No. Date Due Date
LISN R&S ENV216 CTA-308 2024/08/03 2025/08/02
LISN R&S ENV216 CTA-314 2024/08/03 2025/08/02
EMI Test Receiver R&S ESPI CTA-307 2024/08/03 | 2025/08/02
EMI Test Receiver R&S ESCI CTA-306 2024/08/03 | 2025/08/02
Spectrum Analyzer Agilent N9020A CTA-301 2024/08/03 | 2025/08/02
Spectrum Analyzer R&S FSU CTA-337 2024/08/03 | 2025/08/02
Vector Signal Agilent N5182A CTA-305 | 2024/08/03 | 2025/08/02
generator
Analog Signal R&S SMLO03 CTA-304 | 2024/08/03 | 2025/08/02
Generator
WIDEBAND RADIO
COMMUNICATION CMW500 R&S CTA-302 2024/08/03 2025/08/02
TESTER
Temperature and Chigo 7G-7020 CTA-326 | 2024/08/03 | 2025/08/02
humidity meter
U'"iﬁ{é’ﬁf:a”d Schwarzbeck VULB9163 CTA-310 | 2023/10/17 | 2026/10/16
Horn Antenna Schwarzbeck BBHA 9120D CTA-309 2023/10/13 | 2026/10/12
Loop Antenna Zhinan ZN30900C CTA-311 2023/10/17 | 2026/10/16
Horn Antenna Beijig%;iggwei OBH100400 CTA-336 | 2023/10/17 | 2026/10/16
Amplifier Schwarzbeck BBV 9745 CTA-312 2024/08/03 | 2025/08/02
Amplifier Taiwan chengyi EMC051845B CTA-313 2024/08/03 | 2025/08/02
Directional coupler NARDA 4226-10 CTA-303 2024/08/03 | 2025/08/02
High-Pass Filter XingBo XBLBQ-GTA18 CTA-402 2024/08/03 | 2025/08/02
High-Pass Filter XingBo XBLBQ-GTA27 CTA-403 2024/08/03 2025/08/02
Automated filter
bank Tonscend JS0806-F CTA-404 2024/08/03 | 2025/08/02
Power Sensor Agilent U2021XA CTA-405 2024/08/03 | 2025/08/02
Amplifier Schwarzbeck BBV9719 CTA-406 2024/08/03 | 2025/08/02
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Test Equipment Manufacturer Model No. Xjrrr?lla(;r: Calg)arta;ion CDaJi:rS;itoen
EMI Test Software Tonscend TS®JS32-RE 5.0.0.2 N/A N/A
EMI Test Software Tonscend TS®JS32-CE 5.0.0.1 N/A N/A
RF Test Software Tonscend TS®JS1120-3 3.1.65 N/A N/A
RF Test Software Tonscend TS®JS1120 3.1.46 N/A N/A
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4 TEST CONDITIONS AND RESULTS

4.1 Output Power

TEST APPLICABLE

During the process of testing, the EUT was controlled via R&S Digital Radio Communication tester (CMW500)
to ensure max power transmission and proper modulation. This result contains output power and EIRP
measurements for the EUT. In all cases, output power is within the specified limits.

4.1.1 Conducted Output Power

TEST CONFIGURATION

T

[

ATT.

TEST PROCEDURE

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 CMW500 by an Att.
c¢) EUT Communicate with CMW500 then selects a channel for testing.

d) Add a correction factor to the display CMW500, and then test.

CMW500

GSM850
Function Power step NETIREL @Lpu Sonyelr sl Operation class
power (dBm) class
GSM 5 33dBm(2W) 4 /
GPRS 3 33dBm(2W) 12 B
PCS1900
Function Power step NETIREL @l Sonyelr el Operation class
power (dBm) class
GSM 0 30dBm(1W) 1 /
GPRS 3 30dBm(1W) 12 B
TEST RESULTS
Burst Average Conducted power (dBm)
GSM 850 Channel/Frequency(MHz)
128/824.2 190/836.6 251/848.8
GSM 32.72 32.67 32.52
1TX slot 32.29 32.20 32.09
GPRS 2TX slot 31.30 31.15 31.21
(GMSK) 3TX slot 29.31 29.88 29.08
4TX slot 27.53 27.89 27.26
Burst Average Conducted power (dBm)
GSM 1900 Channel/Frequency(MHz)
512/1850.2 661/1880.0 810/1909.8
GSM 29.67 29.79 29.99
1TX slot 29.42 29.30 29.50
GPRS 2TX slot 28.64 27.75 29.02
(GMSK) 3TX slot 26.87 26.78 26.37
4TX slot 25.30 25.63 25.93
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4.1.2 Radiated Output Power

TEST DESCRIPTION

This is the test for the maximum radiated power from the EUT.

Rule Part 24.232(c) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p. Peak power" and
24.232(e) specifies that "Peak transmit power must be measured over any interval of continuous transmission
using instrumentation calibrated in terms of an rms-equivalent voltage." Rule Part 22.913(a) specifies ” The
ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.”

TEST CONFIGURATION

Signal
Generator

0
=

Substitute

Artenna

% P
Pl SR

Receiving Antenna

=T

[=]
=
S
c
[
E,

Fiter Amplfier
..

e J Atenuptor

]

)
4,

Receiving Antenna

Filter Amplifier

Allenuator

LAAAA

TEST PROCEDURE

1.

EUT was placed on a 0.80 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 0.80m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

A log-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.

The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (Pr).

The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest is connected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pwmea) is applied to the input of the
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substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (Pr). The power of signal source (Pwmea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

A amplifier should be connected to the Signal Source output port. And the cable should be connect

between the Amplifier and the Substitution Antenna. The cable loss (P«) ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.
The measurement results are obtained as described below:
Power(EIRP)=Pwmea- Pag - Pci + Ga
We used SMF100A micowave signal generator which signal level can up to 33dBm,so we not used power
Amplifier for substituation test; The measurement results are amend as described below:
POWGr(ElRP):PMea' Pc + Ga

6.

known input power.
7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP-2.15dBi..

TEST LIMIT

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

This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and

According to 22.913(a) and 24.232(c), the ERP should be not exceed following table limits:

GSMB850(GPRS850,EDGES50)

Function Power Step Burst Peak ERP (dBm)
GSM 5 <38.45dBm (7W)
GPRS 3 <38.45dBm (7W)
PCS1900(GPRS1900,EDGE1900)
Function Power Step Burst Peak EIRP (dBm)
GSM 0 <33dBm (2W)
GPRS 3 <33dBm (2W)

TESTRESULTS

Remark:

1. We were tested all Configuration refer 3SGPP TS151 010.

2. EIRP=Pwea(dBm)-Pc(dB)+Pag(dB)+Ga(dBi)

3. ERP = EIRP - 2.15dBi as EIRP by subtracting the gain of the dipole.
Note: We tesed Horizontal and Vertical,and Recorded the worst data at the Vertical

GSM 850
Ga . - .

Frequency | Pwuea Pci Correction Pag ERP Limit Margin o
(MHz) | (dBm) | (dB) égitrf(’:j”; (dB) @B) | (@Bm) | (@Bm) | (dg) | Polarization
824.20 -8.99 | 242 8.45 2.15 36.82 31.71 38.45 -6.74 Vv
836.60 -9.50 | 2.46 8.45 2.15 36.82 31.16 38.45 -7.29 \Y
848.80 -9.08 | 2.53 8.36 2.15 36.82 31.42 38.45 -7.03 V

GSM 1900

Ga - .
Frequency PMea Pci Pag EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)

1850.20 -11.78 341 10.24 33.6 28.65 33.01 -4.36 Vv
1880.00 -10.70 3.49 10.24 33.6 29.65 33.01 -3.36 V
1909.80 -10.71 3.55 10.23 33.6 29.57 33.01 -3.44 V
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GPRS 850
Ga . - .

Frequency | Pwuea Pel Correction Pag ERP Limit | Margin o
(MHz) | @Bm) | (dB) égitrf&“; (dB) @B) | (dBm) | (@Bm) | (dB) | Polarization
824.20 -8.66 | 2.42 8.45 2.15 36.82 32.04 38.45 | -6.41 \Y
836.60 -9.24 | 2.46 8.45 2.15 36.82 31.42 38.45 | -7.03 \Y;
848.80 -8.81 | 2.53 8.36 2.15 36.82 31.69 38.45 | -6.76 \Y

GPRS 1900

Ga - .
Frequency PMea P Pag EIRP Limit Margin o
Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dB) (dBm) (dBm) (dB)

1850.20 -11.86 3.41 10.24 33.6 28.57 33.01 -4.44 V
1880.00 -11.54 3.49 10.24 33.6 28.81 33.01 -4.20 \Y;
1909.80 -11.66 3.55 10.23 33.6 28.62 33.01 -4.39 V
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4.2 Radiated Spurious Emssion

TEST APPLICABLE

According to the TIA/EIA 603D:2010 test method, The Receiver or Spectrum was scanned from 30 MHz to the
10th harmonic of the highest frequency generated within the equipment, which is the transmitted carrier that can
be as high as 1910 MHz. The resolution bandwidth is set as outlined in Part 24.238 and Part 22.917. The
spectrum is scanned with the mobile station transmitting at carrier frequencies that pertain to low, mid and high
channels of PCS1900 and GSM850.

TEST CONFIGURATION

Signal

A Generator

Substitute

Artenna

) P
B i

Receiving Antenna

Amplifier

A

Attenuator

Filter

YV

L

SA
5 Y
<8 B
- g Receiving Antenna
=N
.

L AAAA

TEST PROCEDURE

1. EUT was placed on a 0.80 meter high non-conductive stand at a 3 meter test distance from the receive
antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for emission
measurements. The height of receiving antenna is 0.80m. Detected emissions were maximized at each
frequency by rotating the EUT through 360° and adjusting the receiving antenna polarization. The radiated
emission measurements of all transmit frequencies in three channels (High, Middle, Low) were measured
with peak detector.

2. Alog-periodic antenna or double-ridged waveguide horn antenna shall be substituted in place of the EUT.
The log-periodic antenna will be driven by a signal generator and the level will be adjusted till the same
power value on the spectrum analyzer or receiver. The level of the spurious emissions can be calculated
through the level of the signal generator, cable loss, the gain of the substitution antenna and the reading
of the spectrum analyzer or receiver.
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3. The EUT is then put into continuously transmitting mode at its maximum power level during the test.Set
Test Receiver or Spectrum RBW=1MHz,VBW=3MHz, And the maximum value of the receiver should be
recorded as (Pr).

4. The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for the
frequency band of interest is placed at the reference point of the chamber. An RF Signal source for the
frequency band of interest is connected to the substitution antenna with a cable that has been constructed
to not interfere with the radiation pattern of the antenna. A power (Pwea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the receiver
reach the previously recorded (Pr). The power of signal source (Pwmea) is recorded. The test should be
performed by rotating the test item and adjusting the receiving antenna polarization.

5. A amplifier should be connected to the Signal Source output port. And the cable should be connect
between the Amplifier and the Substitution Antenna. The cable loss (P« ,the Substitution Antenna Gain
(Ga) and the Amplifier Gain (Pag) should be recorded after test.

The measurement results are obtained as described below:
Power(EIRP)=Pwmea- Pag - Pci + Ga

6. This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15 dBi) and

known input power.

7. ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.
8. In order to make sure test results more clearly,we set frequency range and sweep time for difference
frequency range as follows table:
Working Subrange Sweep time
Frequency (GH2) REL MEb (s)
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
GSM 850 1~-2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
5~8 1 MHz 3 MHz 3
8~10 1 MHz 3 MHz 3
0.00009~0.15 1KHz 3KHz 30
0.00015~0.03 10KHz 30KHz 10
0.03~1 100KHz 300KHz 10
1~2 1 MHz 3 MHz 2
2~5 1 MHz 3 MHz 3
PCS 1900 5~8 1 MHz 3 MHz 3
8~11 1 MHz 3 MHz 3
11~14 1 MHz 3 MHz 3
14~18 1 MHz 3 MHz 3
18~20 1 MHz 3 MHz 2
TEST LIMITS

According to 24.238 and 22.917 specify that the power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P)
dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log
(P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

Frequency Channel Frequency Range Verdict
Low 9KHz-10GHz PASS

GSM 850 Middle 9KHz -10GHz PASS

High 9KHz -10GHz PASS

Low 9KHz -20GHz PASS

PCS 1900 Middle 9KHz -20GHz PASS
High 9KHz -20GHz PASS

TEST RESULTS
Remark:




Report No.: CTA24121000201

1. We were tested all refer 3GPP TS151 010.

2. EIRP=Pwiea(dBm)-Pu(dB) +Ga(dBi)

3. We were not recorded other points as values lower than limits.
4. Margin = Limit - EIRP
Note :We tested GSM and GPRS Mode,and recorded the worst case at the GSM Mode

GSM850 Low Channel
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Ga . .
Frequency PwMea Pcl > EIRP Limit Margin L
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1648.4 -45.30 3.00 3.00 9.58 -38.72 -13.00 -25.72 H
2472.6 -46.82 3.03 3.00 10.72 -39.13 -13.00 -26.13 H
1648.4 -41.09 3.00 3.00 9.68 -34.41 -13.00 -21.41 V
2472.6 -46.69 3.03 3.00 10.72 -39.00 -13.00 -26.00 V
GSM850 Middle Channel
Ga . .
Frequency PMea Pcl . EIRP Limit Margin L
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
1673.2 -45.28 3.00 3.00 9.58 -38.70 -13.00 -25.70 H
2509.8 -48.02 3.03 3.00 10.72 -40.33 -13.00 -27.33 H
1673.2 -44.70 3.00 3.00 9.68 -38.02 -13.00 -25.02 V
2509.8 -46.64 3.03 3.00 10.72 -38.95 -13.00 -25.95 V
GSM850 High Channel
Ga . .

Frequency PMea Pcl . EIRP Limit Margin L
(MHz) (dBm) (dB) Diatance égitr?(r:jnéa) (dBm) (dBm) (dB) Polarization
1697.6 -42.88 3.00 3.00 9.58 -36.30 -13.00 -23.30 H
2546.4 -55.42 3.03 3.00 10.72 -47.73 -13.00 -34.73 H
1697.6 -42.81 3.00 3.00 9.68 -36.13 -13.00 -23.13 V
2546.4 -52.81 3.03 3.00 10.72 -45.12 -13.00 -32.12 V

GSM1900 Low Channel
Ga Peak . .
Frequency PMea Pcl . Limit Margin L
Diatance | Antenna EIRP Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3700.4 -41.92 4.39 3.00 12.34 -33.97 -13.00 -20.97 H
5550.6 -53.40 5.31 3.00 13.52 -45.19 -13.00 -32.19 H
3700.4 -42.61 4.39 3.00 12.34 -34.66 -13.00 -21.66 V
5550.6 -51.98 5.31 3.00 13.52 -43.77 -13.00 -30.77 V
GSM1900 Middle Channel
Ga . .
Frequency PMea Pcl . EIRP Limit Margin L
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3760.0 -42.15 4.41 3.00 12.34 -34.22 -13.00 -21.22 H
5640.0 -54.72 5.38 3.00 13.58 -46.52 -13.00 -33.52 H
3760.0 -44.73 4.41 3.00 12.34 -36.80 -13.00 -23.80 \Y/
5640.0 -55.24 5.38 3.00 13.58 -47.04 -13.00 -34.04 V
GSM1900 _High Channel
Ga - .
Frequency Pmea Pcl . EIRP Limit Margin i
Diatance | Antenna Polarization
(MHz) (dBm) (dB) Gain(dB) (dBm) (dBm) (dB)
3819.6 -45.57 4.45 3.00 12.45 -37.57 -13.00 -24.57 H
5729.4 -52.69 5.47 3.00 13.66 -44.50 -13.00 -31.50 H
3819.6 -40.97 4.45 3.00 12.45 -32.97 -13.00 -19.97 \Y/
5729.4 -47.30 5.48 3.00 13.66 -39.12 -13.00 -26.12 V
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4.3 Occupied Bandwidth and Emission Bandwidth

TEST APPLICABLE
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Similar to conducted emissions; occupied bandwidth measurements are only provided for selected
frequencies in order to reduce the amount of submitted data. Data were taken at the extreme and mid
frequencies of PCS1900 band and GSM850 band. The table below lists the measured 99% Bandwidth
and -26dBc Bandwidth.

TEST CONFIGURATION

EUT

TEST PROCEDURE

Splitter

Comimunication

Tester

Aftenuator

1. The EUT was set up for the max output power with pseudo random data modulation;
2. The Occupied bandwidth and Emission Bandwidth were measured with Aglient Spectrum Analyzer
N9030A (peak);

ar®

Set RBW=5.1KHz,VBW=51KHz,Span=1MHz,SWT=500ms;
Set SPA Max hold and View, Set 99% Occupied Bandwidth/ Set -26dBc Occupied Bandwidth
These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for

PCS1900 band; 824.20MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (Low, middle and high of

operational frequency range).

TESTRESULTS

Occupied 26dB Bandwidth Limit :
Band Channel Bandwidtrr: (MH2) (MHz) (MHz) Verdict
GSM850 128 0.24522 0.3122 PASS
GPRS850 128 0.24107 0.3123 PASS
GSM850 190 0.24321 0.3044 PASS
GPRS850 190 0.24088 0.3116 PASS
GSM850 251 0.24682 0.3169 PASS
GPRS850 251 0.24342 0.3090 PASS

Occupied 26dB Bandwidth Limit :
Band Channel Bandwidtrf)1 (MH2) (MH2) (MH2) Verdict
GSM1900 512 0.24800 0.3182 PASS
GPRS1900 512 0.24456 0.3133 PASS
GSM1900 661 0.24343 0.3109 PASS
GPRS1900 661 0.24324 0.3099 PASS
GSM1900 810 0.24449 0.3143 PASS
GPRS1900 810 0.24279 0.3065 PASS
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Cemer Freq 324 ZUDU[](] MHz 324.200000 I Radie Std: None Cemer Freq 324 ZUDUUU MHz Cgmerfra 200000 MHz Radio Std: Nene
e Trig: Free Run HAvglHold: 100100 p- Trig:FreeRun AvglHold: 100100
#IFGai #Atten: 40 4B

#IFGain:Low #Arten: 40 dB Radie Device: BTS

Radio Device: BTS

10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
oo e B St
. enterFre 0 Fi e

Vit

Center 324.2 MHz Span 1 MHz
ftRes BW 5.1 kHz #VBW 15kHz #Sweep 100 ms

Center 824.2 MHz
ftRes BW 5.1kHz

#VBW 15 kHz
Total Power 38.9dBm

Occupied Bandwidth Occupied Bandwidth
245.22 kHz 241.07 kHz
572 Hz OBW Power 99.00 %

-1.202 kHz OBW Power 99.00 % Transmit Freq Error
-26.00 dB x dB Bandwidth

Total Power

Transmit Freq Error
312.3 kHz xdB -26.00 dB

x dB Bandwidth 312.2 kHz xdB

smu;@»-hgm low, All required

Center Freq '836.600000 NHz ConterFreq: €36 600000WHz  Radio Std None Radio Sed:None
Trig:Free Run Avg|Hold: 100/100 - Trig: FraeRun Avg|Hold: 100/100
. #IFGain:Low #htten: 40 dB Radio Device:BTS

==
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm i Ref 30.00 dBm

ey i g 1

AT L«h CenterFreq 20 m.”‘ g iy Center Freq
836600000 MHz, 0 - 836600000 MHz|

Center 336.6 MHz
[*Res BW 5.1 kHz

#VBW 15 kHz

Center 336.6 MHz
[*Res BW 3.1kHz

#VEBW 15 kHz
Total Power

Occupied Bandwidth Total Power 39.0dBm — Occupied Bandwidth
243.21 kHz 240.88 kHz
392Hz  OBW Pawer 99.00 %

172 Hz OBW Power 99.00 % Transmit Freq Error
xdB -26.00 dB

Transmit Freq Error
-26.00 dB x dB Bandwidth 311.6 kHz

x dB Bandwidth 304.4 kHz xdB

, All required

Center Freq 845500000 MHz ConterFreq 86800000z Radio Sté:None 300000 NHz
- Trig:Free Run ! 100/ - Trig eeRun Avg|Hold: 100/100
. #IFGain:Low #itten; 40 dB

#IFGainlow  HAtten: 40 dB Radio Device: BTS

ln dBldiv Ref 30.00 dBm Ref 30.00 dBm
00 T
— e ot Wil
s W,

=
a0 M'L""l
L byl i

[Center 348.8 MHz
[#Res BW 5.1 kHz

Center 848.8 MHz
#VBW 15 kHz

[#Res BW 5.1KHz

#VBW 15 kHz
Total Power

Occupied Bandwidth Occupied Bandwidth
246.82 kHz 243.42 kHz
1.139 kHz QBW Power 99.00 %

OBW Power 99.00 % Transmit Freq Error
xdB -26.00 dB x dB Bandwidth 309.0 kHz xdB -26.00 dB

Total Power 38.6 dBm

Transmit Freq Error 1.458 kHz
x dB Bandwidth 316.9 kHz

Align Now, All required £ Align Now, All equired

GSM850-251-5-PASS GPRS850-251-5-PASS
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Center Freq 1. 85020000!] GHz

#IFGain:Low

10 i Ref 30.00 dBm
og

ep- Trig:Free Run

#Arten: 40 dB

200000 GH
AvglHold: 1007100

Radio Std: None

Radie Device: BTS

PN )

s

AT

PLYN'S

‘ pypoan *

Center 1.85 GHz
ftRes BW 5.1kHz

#VBW 15 kHz

Occupied Bandwidth

Total Power

248.00 kHz

Transmit Freq Error
x dB Bandwidth

263 Hz
318.2 kHz

OBW Power
xdB

99.00 %
-26.00 dB

Us () Align Now, All required

Center Freq 1. 850200000 GHz

10 i Ref 30.00 dBm
og

.8
p- Trig:FreeRun

Center Freq: 1.850200000 GH: Radic Std: None
BvglHold: 1001100

#Atten: 40 4B Radio Device: BTS

Center 1.85 GHz
ftRes BW 5.1 kHz

#VBW 15kHz #Sweep 100 ms

Occupied Bandwidth

Total Power 35.2dBm

244.56 kHz

Transmit Freq Error
x dB Bandwidth

-767 Hz
3.3 kHz

OBW Power
xdB

99.00 %
-26.00 dB

smu;@»-hgn low, All required

Center Freq 1. BBﬂl]DUUU[I GHz

#IFGain:Low

Ref 30.00 dBm

Center Freq: 1.330000000 GHz
> Trig:Free Run

BAtten: 40 dB

Radm Std: None

AvglHold: 1007100

Radio Device: BTS

CenterFreq

1880000000 GHz

Center 1.83 GHz
[*Res BW 3.1kHz

#VBW 15 kHz

Occupied Bandwidth

Total Power

243.43 kHz

Transmit Freq Error
x dB Bandwidth

145Hz
310.9 kHz

OBW Power
xdB

35.4 dBm

99.00 %
-26.00 dB

, All required

F#IFGain:Law

Ref 30.00 dBm

k.
—»- Irig:Free Run

GHz Radio Std: Nene
Avglold: 1001100

#htten: 40 dB Radio Device: BTS

b it

I
P T

iy
e

Center 1.88 GHz
[*Res BW 5.1 kHz

Span 1 MHz

#VBW 15 kHz #Sweep 100 ms

Occupied Bandwidth

Total Power 353 dBm

243.24 kHz

Transmit Freq Error
x dB Bandwidth

1.032 kHz
309.9 kHz

OBW Power
xdB

99.00 %
-26.00 dB

CenterFreq
1880000000 GHz

-
#IFGain:Low

Ref 30.00 dBm

HAtten: 40 dB

Radio Device: BTS

10 dBidiv
Log

pr
a0 Lol
g P b
Ll

Center 1.91 GHz
[#Res BW 5.1KHz

#VBW 15 kHz

Occupied Bandwidth

Total Power

244.49 kHz

Transmit Freq Error
x dB Bandwidth

1443 kHz
314.3 kHz

OBW Power
xdB

35.3 dBm

99.00 %
-26.00 dB

\lign Now, All required

#IFGain:Low

Ref 30.00 dBm

req:
- Trig:Free Run

$00000 GHz
AvglHold: 100/100

#htten: 40 dB Radic Devi

b itigd

ey

o
it

L

J.a“
Mty
Py

Center 1.91 GHz
[#Res BW 5.1 kHz

Span 1 MHz

#VBW 15kHz #Sweep 100 ms;

Occupied Bandwidth

Total Power 35.2dBm

242.79 kHz

Transmit Freq Error
x dB Bandwidth

236 Hz
306.5 kHz

OBW Power
xdB

99.00 %
-26.00 dB

I Align Now, All reguired

GSM1900-810-0-PASS GPRS1 810-0-PASS
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4.4 Band Edge Complicance

TEST APPLICABLE

During the process of testing, the EUT was controlled via Aglient Digital Radio Communication tester
(CMW500) to ensure max power transmission and proper modulation.

TEST CONFIGURATION

Communication
EUT Splitter Tester
Afttenuator — | Spectrum Analyzer

TEST PROCEDURE

The EUT was set up for the max output power with pseudo random data modulation;

The power was measured with Aglient Spectrum Analyzer N9030A,;

Set RBW=5.1KHz,VBW=51KHz,Span=3MHz,SWT=300ms, Dector: RMS;

These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for
PCS1900 band; 824.20 MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (bottom, middle and top of
operational frequency range).

PP

TESTRESULTS

Band Channel Freq (MHz) Result (dBm) Limit(dBm) Verdict
GSM850 128 823.99 -26.14 -13 PASS
GPRS850 128 824.00 -23.89 -13 PASS
GSM850 251 849.02 -25.35 -13 PASS
GPRS850 251 849.02 -24.86 -13 PASS
Band Channel Freq (MHz) Result (dBm) Limit(dBm) Verdict
GSM1900 512 1849.99 -29.00 -13 PASS
GPRS1900 512 1849.98 -30.23 -13 PASS
GSM1900 810 1910.02 -28.64 -13 PASS
GPRS1900 810 1910.02 -29.33 -13 PASS
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Agilent Spectrum Analyzer - Swept 5A

R T [ 08 AC
Center Freq 824.000000 MHz

Ref Offed dB
Ref 30.00 dBm

#Avg Type: RMIS = FECIE
PHO: Viide ~»- 11ig: Free Run Avg[Hold: 100/100

IFGain:Low #Arten: 40 dB
Mkri 823.986 MHz |
-26.144 dBm
CenterFreq
824.000000 MHz|

|

StartFreq
823.000000 MHz,

PRV PRRIEURAPYRVY, i

Center 824.000 MHz
#Res BW 5.1kHz

Span 2.000 MHz
#VBW 15 kHz* #Sweep 100.0 ms (1001 pts)

STATUS g3 Align Now, All required

Agilent Spectrum Analyzer - Swept S

R T 3 e AC E
Center Freq 824.000000 MHz #Avg Type: RMS

Ref Offs: dB
Ref 30.00 dBm

ool A A

Center 824.000 MHz
#Res BW 5.1 kHz
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PHO: Wide ~»- 17ig: FreeRun AvglHold: 100100
IFGain:Lowe #Atten: 40 dB

Mkr1

s
s

#VBW 15 kHZ* #Sweep 100,

823,996 MHz
-23.891 dBm

0 ms (1001 pts)

Frequency

Lﬂ.

CenterFreq
824000000 MHz

|

StartFreq
823.000000 MHz

Stop Freq
825.000000 MHz
|
CFStep

STATUS 3 Align Now, All required

GSM850-128-5-PASS

Ref Offset 856 dB
Ref 30.00 dBm

- i
N MJM'M A

Center 849.000 MHz
#Res BW 5.1kHz

Hheg Type: RMS
Trig:Free Run Avg|Hold: 100/100
IFGain:Low BAtten: 40 dB
849.016 MHz
-25.347 dBm

CenterFreq
848.000000 MHz

1y,
IO —

Span 2.000 MHz
#VBW 15 kHz* #Sweep 100.0ms (1001 pts)

S1ATUS (3 Align Now, All required

Ref Offset 8.56 dB
Ref 30,00 dBm

: Pt
.'.m-'\)r'r 4

Center 849.000 MHz
#Res BW 5.1 kHz

GPRS850-128-5-PASS

02:17:43PMDec 16,

Hhvg Type: RMS
Trig: Free Run AvglHold: 1007100
IFGainlow  #Amten:40 4B

Mkr1 849.022 MHz

Wﬂll
N"lw"w

#VBW 15 kHz*

-24.859 dBm

i/
P eyl g

Frequency

CenterFreq
849.000000 MHz

StartFreq
848.000000 MHz

StopFreq|
850.000000 MHz

CF Step

s1aTUs {3 Align Now, All required

GSM850-251-5-PASS

GPRS850-251-5-PASS
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Agilent Spectrum Analyzer - Swept 5A

§RT [ SO0 AC
Center Freq 1.850000000 GHz

Ref Offset 9.67 dB
Ref 30.00 dBm

RYWETY N ,,4..-(“»«,%4“,%

Center 1.850000 GHz
#Res BW 5.1kHz

PNO:
IFGain:Lowe

Viide ~»- 17g: Free Run
#atten: 40 dB

#VBW 15 kHZ*

#Avg Type: RMS
AvglHold: 1001100

|

Span 2.000 MHz
#Sweep 100.0 ms (1001 pts)

STATUS g3 Align Now, All required

Frequency

Mkr1 1.849 994 GHz G
-29.004 dBm

CenterFreq
1850000000 GHz

StartFreq
1.849000000 GHz|
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Agilent Spectrum Analyzer - Swept S

#hvg Type: RNS Frequency

R T [3 09 A
Center Freq 1.850000000 GHz
AvglHold: 1001100

PHO: Wide
IFGain:Lowe

Trig: Free Run
#Atten: 40 4B

Mkr1 1.849 978 GHz

Ref Offset 867 dB -30.229 dBm

Ref 30.00 dBm

CenterFreq
1850000000 GHz

|

StartFreq
1.848000000 GHz,

Stop Freq
1851000000 GHz
|
CFStep

ST
e |

Center 1.850000 GHz

#Res BW 5.1 kHz #VBW 15 kHZ* #Sweep 100.0 ms (1001 pts)

STATUS 3 Align Now, All required

Ref Offset9.7 dB
Ref 30.00 dBm

I

' il

) »w‘..v,w.'n IR

Center 1.910000 GHz
#Res BW 5.1kHz

PHO:
IFGain:Lows

GSM1900-512-0-PASS

Trig:Free Run
BAtten: 40 dB

Wide ——

#VBW 15 kHz*

A
#Avg Type: RMS
Avg[Heold: 100/100

Mkr1 1.910 024 GHz
-28.643 dBm

(|

Span 2.000 MHz
#Sweep 100.0 ms (1001 pts)

S1ATUS (3 Align Now, All required

Frequency

CenterFreq
1810000000 GHz/

StartFreq
1.509000000 GHz|

StopFreq
1911000000 GHz|

GPRS1900-512-0-PASS

#hvg Type: RNS Frequency
Trig: Free Run Avg|Hold: 100/100

#htten: 40 dB

PHO: Wide ——
IFGain:Low

Mkr1 1.910 022 GHz

Ref Offset .7 dB -29.328 dBm

Ref 30,00 dBm

CenterFreq
1910000000 GHz

|

StartFreq
1909000000 GHz,

StopFreq|
1911000000 GHz
 Essssssssemsasees |
CF Step

P g dion]

Center 1.910000 GHz
#Res BW 5.1 kHz

Span 2.000 MHz
#Sweep 100.0 ms (1001 pts)

s1aTUs {3 Align Now, All required

#VBW 15 kHz*

GSM1900-810-0-PASS

GPRS1900-810-0-PASS
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4.5 Spurious Emssion on Antenna Port

TEST APPLICABLE

The following steps outline the procedure used to measure the conducted emissions from the EUT.

1. Determine frequency range for measurements: From CFR 2.1057 the spectrum should be investigated
from the lowest radio frequency generated in the equipment up to at least the 10t harmonic of the carrier
frequency. For the equipment of PCS1900 band, this equates to a frequency range of 9 KHz to 19.1 GHz,
data taken from 9 KHz to 25 GHz. For GSM850, data taken from 9 KHz to 9 GHz.

2. The sweep time is set automatically by instrument itself. That should be the optimal sweep time for the
span and the RBW. If the sweep time is too short, that is sweep is too fast, the sweep result is not
accurate; if the sweep time is too long, that is sweep is too low, some frequency components may be lost.
The instrument will give an optimal sweep time according the selected span and RBW.

3. The procedure to get the conducted spurious emission is as follows:

The trace mode is set to MaxHold to get the highest signal at each frequency;
Wait 25 seconds;
Get the result.

4. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to conducted

emissions testing.

TEST CONFIGURATION

Communication
EUT Splitter Tester
Attenuator — | Spectrum Analyzer

TEST PROCEDURE

1. The EUT was set up for the max output power with pseudo random data modulation;

2. The power was measured with Agilent Spectrum Analyzer N9O30A (peak);

3. These measurements were done at 3 frequencies, 1850.20 MHz, 1880.00 MHz and 1909.80 MHz for
PCS1900 band; 824.20 MHz, 836.60 MHz and 848.80 MHz for GSM850 band. (Low, middle and high of
operational frequency range).

TEST LIMIT

Part 24.238 and Part 22.917 specify that the power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P)
dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43 + 10 log
(P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the specified minimum
attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a limit of -13 dBm. At 0.001 W (0
dBm) the minimum attenuation is 13 dB, which again yields a limit of -13 dBm. In this way a translation of the
specification from relative to absolute terms is carried out.

TESTRESULTS

Note:We tested GSM and GPRS mode and recorded the worst case at the GSM mode.
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45.1 For GSM 850Test Results

A. Test Verdict
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Frequenc Max.Freq. Result Limit .

Band Channel Range(MH);) (MHz)q (dBm) (dBm) Verdict
GSM850 128 0.009~0.15MHz 0.01 -44.03 -33 PASS
GPRS850 128 0.009~0.15MHz 0.01 -45.78 -33 PASS
GSM850 128 0.15~30MHz 0.15 -42.56 -23 PASS
GPRS850 128 0.15~30MHz 0.15 -44.28 -23 PASS
GSM850 128 30~1000MHz 926.12 -45.41 -13 PASS
GPRS850 128 30~1000MHz 948.01 -45.43 -13 PASS
GSM850 128 1000~10000MHz 1648.3 -35.5 -13 PASS
GPRS850 128 1000~10000MHz 2471.8 -45.7 -13 PASS
GSM850 190 0.009~0.15MHz 0.01 -45.45 -33 PASS
GPRS850 190 0.009~0.15MHz 0.01 -47.56 -33 PASS
GSM850 190 0.15~30MHz 0.15 -42.21 -23 PASS
GPRS850 190 0.15~30MHz 0.15 -40.99 -23 PASS
GSM850 190 30~1000MHz 194.16 -45.6 -13 PASS
GPRS850 190 30~1000MHz 970.03 -45.66 -13 PASS
GSM850 190 1000~10000MHz 2510.2 -33.89 -13 PASS
GPRS850 190 1000~10000MHz 1673.2 -35.28 -13 PASS
GSM850 251 0.009~0.15MHz 0.01 -45.65 -33 PASS
GPRS850 251 0.009~0.15MHz 0.01 -46.13 -33 PASS
GSM850 251 0.15~30MHz 0.15 -40 -23 PASS
GPRS850 251 0.15~30MHz 0.15 -44.39 -23 PASS
GSM850 251 30~1000MHz 710.65 -45.46 -13 PASS
GPRS850 251 30~1000MHz 199.2 -45.76 -13 PASS
GSM850 251 1000~10000MHz 2673.7 -48.24 -13 PASS
GPRS850 251 1000~10000MHz 2546.5 -34.61 -13 PASS

Note:

1. In general, the worse case attenuation requirement shown above was applied.

2.”---” means that the emission level is too low to be measured or at least 20 dB down than the limit.

B. Test Plots

79.500 kHz

#hg Type: RNS
PNO: Viide —»—- 11ig:Free Run AvgHold: 111

IFGain:Low HAtten: 30 dB

Mkr1 9.267 9 kHz

Ref Offset 761 dB -44.025 dBm

Ref 20.00 dBm

CenterFreq
78500 kHz

StartFreq
9.000 kHz

StopFreq
150.000 kHz|

CF Step

Start 9.00 kHz

#Res BW 1.0kHz #VBW 3.0 kHz*

#Sweep 1.000 s (10001 pts)
STATUS (3 Align Now, All required

g 1 5 C
Center Freq 79.500 kHz

Ref Offset 761 dB
Ref 20,00 dBm

I
||I M

Start 9.00 kHz
#Res BW 1.0 kHz

PHO: Wide ~—>— 17g: FreeRun
IFGain:Low #itten; 30 dB

Rk

#VBW 3.0 kHz*

#vg Type: RNS
AvglHold: 111

Mkr1 9.803 7 kHz
-45.777 dBm

A

#Sweep 1.000 s (10001 pts)
siaTus €3 Align Now, All required

Frequency

Center Freq
79500 khz

I

StartFreq
9.000 kHz

StopFreq
150.000 kHz

GSM850-128-5-0.009~0.15MHz-PASS

GPRS850-128-5-0.009~0.15MHz-PASS
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i R T RE i 5 2 i R T 3 SEEEINT
Center Freq 15.075000 MHz ; #hvg Typ 2 « Center Freq 15.075000 MHz : #hvg Typ
PHi ey~ Trig:Free Run AvglHold: 55 P PH ep~ Trig:Free Run AvgHold: 55
#Atten: 40 dB i e— . #Atten:40dB

Ref Ofset 761 43 Mkrt 153.0 kHz Ref Offet 751 dB
oceid  Ref 10.00 dBm 562 dBm oceid Ref 10.00 dBm

Log Log

Start 150 kHz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 1.000 s (10001 pts) #Res BW 10 kHz #VBW 30 kHz* #Sweep 1.000 s (10001 pts)

€3 Align Now, All required Us ¢ Align Now, All reguired

GSM850-128-5-0.15~30MHz-PASS GPRS850-128-5-0.15~30MHz-PASS

~ #hvg Type: RMS Frequency | "~ #hvg Type:RNS
PHO: Fast —>— 17ig:FreeRun AvglHold: 55 AvglHold: 55
IFGain:Low BAtten: 46 dB IFGainlow  #Amen: 46 dB

Mkr2 926.12 MHz
Ref Offset 761 dB Ref Offset7.61 dB
Ref 30,00 dBm -45.414 dBm 0cmide Ref 3000 dBm

x| =
[§]

515.000000 MHz|

Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 1.000 s (30001 pts) #Res BW 100 kHz #VBW 300 kHz* #Sweep 1.000 s (30001 pts)

required

g R T RF 0C  AC
Center Freq 5.500000000 GHz
FGoinlow  WAtien: 30 dB : | hegny " e 30 8
Mkr1 1.648 3 GHz
Ref 20.00 dBm -35.499 dBm g Ref 2000 dBm -45.699 dBm

gy ATy
PHO: Fast =+~ 1rig:Free Run AvglHold: Trig: Free Run AvglHold: 55

Mkr1 2.471 8 GHz

Ref Offset 858 dB Ref Offset 8.58 dB

Start 1.000 GHz Stop 10,000 GHz Start 1.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (30001 pts) #Res BW 1.0 MHz #VBW 3.0 MHZ* #Sweep 1.000 s (30001 pts)

vs A All required us 3 Align Now, All reguired

GSM850-128-5-1000~10000MHz-PASS GPRS850-128-5-1000~10000MHz-PASS
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Agilent Spectrum Analyzer - Swept S

0T [ m 5 0 Rl [EE] g
Center Freq 79.5! B Center Freq 79.500 )
- Viite = ] P - Wide ~—»~ 11ig: Free Run AvglHel e
iag s A4 A4 A #Atten: 30 dB TET

Mkr1 10.029 3 kHz Mkr1 9.112 8 kHz
45,449 Ref Offset 7.61 dB 47,557

Ref Offset 7.61 dB
dBm Ref 20.00 dBm dBm

0deidiv  Ref 20.00 dBm

Log

|'||\|||‘Lr { kAl
T
Start 9.00 Kz ‘ Start 900 Kz Stop 150.00 kHz
#Res BW 1.0 kHz #Res BW 1.0 kHz #Sweep 1.000 s (10001 pts)

I #hvg Type: RMS Frequency
PHO: Fast —>— 17ig:FreeRun AvglHold: 55 PHO: Fasi —— 17ig: Free Run AvglHold: 55 e
IFGainLow  FAtten:40 dB FGainlow  #Atten:40dB o7 LR
Mkr1 153.0 kHz Mkr1 150.0 kHz
Ref Offset 761 dB Ref Offset 761 dB
Ref 10.00 dBm -42.207 dBm Ref 10.00 dBm -40.991 dBm

A wna]

15.075000 MHz 000 15.075000 MHz

Freq Offset. . FreqOffset
OHz ' OHz

Start 150 khz Stop 30.00 MHz Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 1.000 s (10001 pts) #Res BW 10 kHz #VBW 30 kHz* #Sweep 1.000 s (10001 pts)

All required u \lign N required
GSM850-190-5-0.15~30MHz-PASS GPRS850-190-5-0.15~30MHz-PASS
Center Freq 515.000000 MHz : Center Freq 515.000000 MHz : Ty
PHO: Fast =+ 1rig:Free Run 3 Wik PH - Trig:Free Run AvglHold: 52
IFGain:Lows HAtten: 46 dB T #Atten: 45 dB

Mkr2 194.16 MHz
Ref Offset 761 dB Ref Offset 7.61 dB
oo Ref 3000 dBm ~45.600 dBm Ref 30,00 dBm -45.658 dBm

Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* #Res BW 100 kHz #VBW 300 kHz* #Sweep 1.000 s (30001 pts)

I Align Now, All required

GSM850-190-5-30~1000MHz-PASS GPRS850 -5-30~1000MHz-PASS
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Ref Offset 8.5¢ dB
Ref 20.00 dBm

- pETER
oeT RG]

Mkr1 2.510 2 GHz
-33.888 dBm

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHZ*

Stop 10.000 GHz
#Sweep 1.000 s (30001 pts)

€3 Align Now, All required

ep~ Trig:Free Run
#kiten: 30 dB

Ref Offset 8.58 dB
0cBldv  Ref 20,00 dBm

B ey
6T

Mkr1 1.673 2 GHz
-35.283 dBm

AvglHel

Log

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHZ*

Stop 10.000 GHz
#Sweep 1.000 5 (30001 pts)

£ Align Now, Al required

PHO: Viide —>— 11ig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 761 dB
Ref 20.00 dBm

~ #hvg Type: RMS

AvgHold: 111

Mkr1 10.325 4 kHz
-45.654 dBm

[y "WN
|hl ik

Start 9.00 kHz
#Res BW 1.0 kHz

IIMIHMMMIMIMMMNJ{ ik #il

Frequency

Cener Freq ?9.5 k

—»- Irig:Free Run
#htten: 30 dB

Ref Offset 761 dB
Ref 20.00 dBm

g Type: RNIS

AvglHold: 111

m
Mkr1 9.620 4 kHz
-46.133 dBm

Start 9.00 kHz
#Res BW 1.0kHz

PHO:Fast ——
IFGain:Lows

Ref Offset 761 dB
Ref 10.00 dBm

Trig: Free Run
HAtten: 40 dB

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz*

Stop 30.00 MHz

#Sweep 1. DODS(1I]III]1 pts)

.15~30MHz-PASS

PH =~ Trig:Free Run
IFGainlow  #Atten: 40 dB
Ref Offset 761 dB
Ref 10.00 dBm

Avg Type:
AvglHold: 52

M

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHz*

Stop 30.00 MHz
#Sweep 1.000 s (10001 pts)

I Align Now, All required

GPRS850-251-5-0.15~30MHz-PASS
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i RL [3 e AC S A\ 36N OFF 152 3
Ly Center Freq 515.000000 MHz v Type: RNS i G

PHO: Fast ~»- 17ig:FreeRun AvglHold: 55 Trig: Free Run AvglHold: 55

PHO: Fast -~
IFGain:Low #Atten: 45 dB IFGain:Low #kiten: 46 dB

. Mkr2 710.65 MHz .
Ref Offset 761 dB - Ref Offset 7.61 dB
Ref 30,00 dBm -45.462 dBm 0 Ref 30.00 dBm

CenterFreq ' CenterFreq
515.000000 MHz| 2o 515.000000 MHz

(——]

StartFreq
30.000000 MHz

StopFreq|
1.000000000 GHz
\—
CFStep

Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 1.000 s (30001 pts) #Res BW 100 khz #VBW 300 kHz* #Sweep 1.000 s (30001 pts)

STATUS £ Align Now, All required u STATUS €3 Align Now, All required

GSM850-251-5-30~1000MHz-PASS GPRS850-251-5-30~1000MHz-PASS

Agilent Spectrum Analyzer - Swept SA
0 " TR

A 50 L 008 AL S Ji [
. Rr e T : s Center Freg 5500000000 GHz hig Type: RS ] ey
PRO: Fast Trig: Free Run AvglHold: 55 PHO: Fasi —— 17ig: Free Run AvglHold: 55

Foinion #3048 IFGainow  #Aten: 30 dB =
Refofise Mkrt 2.673 7 GHz [ " Mkr1 2.546 5 GHz
Ref 20.00 dBm -48.243 dBm /' Ref 20.00 dBm -34.609 dBm
CenterFreq CenterFreq
5500000000 GHz 00 5500000000 GHz
startFreq| | [ StartFreq
M| 1.000000000 GHz

_ 1.000000000 GHz,

£
StopFreq StopFreq|
10.000000000 GHz 10.000000000 GHz|

CF Step CF Step

Start 1.000 GHz Stop 10.000 GHz Start 1.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* #Sweep 1.000 s (30001 pts) #Res BW 1.0 MH; #VBW 3.0 MHz* #Sweep 1.000 s (30001 pts)

s1ATUS (3 Align Now, All required X s1aTus 3 Align Now, All required

GSM850-251-5-1000~10000MHz-PASS GPRS850-251-5-1000~10000MHz-PASS
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45.2 For GSM 1900 Test Results

A. Test Verdict
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Frequenc Max.Freq. Result Limit .
Band Channel Range(MH);) (MHz)q (dBm) (dBm) Verdict

GSM1900 512 0.009~0.15MHz 0.01 -48.89 -43 PASS
GPRS1900 512 0.009~0.15MHz 0.01 -48.71 -43 PASS
GSM1900 512 0.15~30MHz 0.15 -42.97 -33 PASS
GPRS1900 512 0.15~30MHz 0.15 -41.63 -33 PASS
GSM1900 512 30~1000MHz 205.31 -43.27 -13 PASS
GPRS1900 512 30~1000MHz 931.1 -43.08 -13 PASS
GSM1900 512 1000~3000MHz 2667.93 -33.7 -13 PASS
GPRS1900 512 1000~3000MHz 2650.13 -33.7 -13 PASS
GSM1900 512 3000~18000MHz 16832 -42.68 -13 PASS
GPRS1900 512 3000~18000MHz 16959 -42.55 -13 PASS
GSM1900 661 0.009~0.15MHz 0.01 -49.18 -43 PASS
GPRS1900 661 0.009~0.15MHz 0.01 -48.41 -43 PASS
GSM1900 661 0.15~30MHz 0.15 -42.22 -33 PASS
GPRS1900 661 0.15~30MHz 0.15 -44.38 -33 PASS
GSM1900 661 30~1000MHz 213.65 -43.36 -13 PASS
GPRS1900 661 30~1000MHz 206.83 -43.18 -13 PASS
GSM1900 661 1000~3000MHz 2657.73 -33.63 -13 PASS
GPRS1900 661 1000~3000MHz 2647.8 -33.4 -13 PASS
GSM1900 661 3000~18000MHz 16863.5 -42.51 -13 PASS
GPRS1900 661 3000~18000MHz 16828.5 -42.6 -13 PASS
GSM1900 810 0.009~0.15MHz 0.01 -48.33 -43 PASS
GPRS1900 810 0.009~0.15MHz 0.01 -49.91 -43 PASS
GSM1900 810 0.15~30MHz 0.16 -43.22 -33 PASS
GPRS1900 810 0.15~30MHz 0.16 -43.07 -33 PASS
GSM1900 810 30~1000MHz 202.18 -43.19 -13 PASS
GPRS1900 810 30~1000MHz 951.44 -43.28 -13 PASS
GSM1900 810 1000~3000MHz 2656.8 -33.73 -13 PASS
GPRS1900 810 1000~3000MHz 2639.33 -33.64 -13 PASS
GSM1900 810 3000~18000MHz 16864 -42.51 -13 PASS
GPRS1900 810 3000~18000MHz 16874 -42.75 -13 PASS

Note:

1. In general, the worse case attenuation requirement shown above was applied.

2.”---” means that the emission level is too low to be measured or at least 20 dB down than the limit.

B. Test Plots

Start 9.00 kHz
#Res BW 1.0 kHz

nter Freq 79,500

PHO: Viide —>— 11ig: Free Run
IFGain:Lowe

Ref Offset 761 dB
Ref 20.00 dBm

#Avg Type:
AvgHold: 55
#Arten: 30 dB

#VBW 3.0 kHz*

Mkr1 9.451 2 kHz
-48.892 dBm

CenterFreq
78500 kHz

e

StartFreq
9.000 kHz|

STATUS (3 Align Now, All required

PHO: Wide ——
IFGain:Lowe

Ref Offset 761 dB
Ref 20.00 dBm

Start 9.00 kHz
#Res BW 1.0kHz

#VBW 3.0 kHz*

#Avg Type:
Trig: Free Run AvglHold: 55

#Atten: 30 dB

Mkr1 9.465 3 kHz
-48.710 dBm

Stop 150.00 kHz
#Sweep 1.000 s (10001 pts)

STATUS R Align Now, All required

CenterFreq
79500 kHz

StartFreq
9.000 kHz|

StopFreq|

GSM1900-512-0-0.009~0.15MHz-PASS

GPRS1900-512-0-0.009~0.15MHz-PASS
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0T G r
Center Freq 15.075000 MHz
PN

B #hvg Typ
»- Trig:Free Run Avg[Hold: 55 .
#Atten: 40 dB JEIA AL AA Y
Mkr1 153.0 kHz

Ref Offset 761 dB
0 ceidiv Ref 10.00 dBm -42.970 dBm

Log

Stop 30.00 MHz
#Sweep 1.000 § (10001 pts)

€3 Align Now, All required

GSM1900-512-0-0.15~30MHz-PASS

Start 150 kHz

#Res BW 10 kHz #VBW 30 kHZ*

groT 3
Center Freq 15.075000 MHz ::Mw
PHI

ep~ Trig:Free Run gHold: 55

#kiten: 40 dB

Ref Offset7.61 dB
Eo;EIc ¢ Ref 10.00 dBm

$Stop 30.00 MHz
#Sweep 1,000 5 (10001 pts)

Us ¢ Align Now, All reguired

GPRS1900-512-0-0.15~30MHz-PASS

Start 150 kHz
#Res BW 10 kHz

#VBW 30 kHZ*

~ #Avg Type: RMS Frequency
Trig:Free Run AvgHold: 55

PHO: Fast =~
BAtten: 40 dB

IFGain:Low
Mkri 205.31 MHz

Ref Offset 761 dB -43.267 dBm

0dBidiv  Ref 20.00 dBm

515.000000 MHz|

Freq Offset.
0Hz|

Stop 1.0000 GHz
#Sweep 1.000 s (30001 pts)

Start 30.0 MHz
#Res BW 1.0 MHz

#VBW 3.0 MHZ*

GSM1900-512-0-30~1000MHz-PAS

! “miﬂ'dg'wpe‘RMS
AvglHold: 55 ¥
e R
Mkr1 831.10 MHz
-43.076 dBm

IFGain:Low #itten: 40 dB
Ref Offset 761 dB

0dBidiv  Ref 20,00 dBm

Stop 1.0000 GHz
#Sweep 1.000 s (30001 pts)

required

GPRS1900-512-0-30~1000MHz-PASS

Start 30.0 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

515.000000 MHz|

FreqOffset
0Hz

Agilent Spectrum Analyzer - Swept SA
g R T RF 08 AC
Center Freq 2.000000000 GHz

PHO:Fast ——
IFGain:Lows

= dhgTp
Trig: Free Run AvglHold:
HAtten: 46 dB

Mkr2 2.667 93 GHz

Ref Offset 858 dB
oo Ref 30.00 dBm -33.698 dBm

Stop 3.000 GHz
#Sweep 1.000 s (30001 pts)

Us (A
GSM1900-512-0-1000~3000MHz-PASS

Start 1.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*
All required

hgilent Spectrum Analyzer - Swept SA

g R T RF 0¢ AC

Center Freq 2.000000000 GHz
PH

IFGain:Low

#hvg Ty
=~ Trig:Free Run AvglHold: 55
#hiten: 46 dB

Mkr2 2.650 13 GHz

Ref Offset 8.58 dB -33.701 dBm

Ref 30.00 dBm

Stop 3.000 GHz
#Sweep 1.000 s (30001 pts)

Start 1.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHZ*

us 3 Align Now, All reguired

GPRS1900-512-0-1000~3000MHz-PASS
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A ey~ Trig:Free Run
IFG #Atten: 30 dB

Ref Offset9.9¢ dB
Ref 20.00 dBm

Mkr1 16.832 0 GHz
-42.679 dBm

AvglHold: 55

Start 3.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHZ*

Stop 18.000 GHz
#Sweep 1.000 s (30001 pts)

€3 Align Now, All required

GSM1900-512-0-3000~18000MHz-PASS

N
IFG:

Ref Offset 8.98 dB
Ref 20.00 dBm

ep~ Trig:Free Run

#Avg Typ
AvgHold: 55

Mkr1 16.958 0 GHz
-42.551 dBm

#kiten: 30 dB

Start 3.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHZ*

Stop 18.000 GHz
#Sweep 1.000 5 (30001 pts)

Us ¢ Align Now, All reguired

IFGain:Love

Ref Offset 761 dB

0dBidiv  Ref 20.00 dBm

~ #Avg Type: RMS Frequency
Trig:Free Run AvgHold: 55

BAtten: 30 dB

Mkr1 9.578 1 kHz
-49.181 dBm

Freq Offset.

0Hz

Start 9.00 kHz
#Res BW 1.0 kHz

==
#htten: 30 dB

Ref Offset 761 dB

0dBidiv  Ref 20,00 dBm

! m"ifwg Type: RMS
Trig: Free Run AvglHold: 55 ¥
e R
Mkr1 9.535 8 kHz
-48.405 dBm

FreqOffset

0Hz|

Start 9.00 kHz
#Res BW 1.0kHz

Stop 150.00 kHz
#Sweep 1.000 s (10001 pts)

Agilent Spectrum Analyzer - Swept 5A

R F DC
Center Freq 15.075000 MHz
Finion

Ref Offset 761 dB

10c¢Bidiv  Ref 10.00 dBm

= g Typ
Trig: Free Run AvglHold:
HAtten: 40 dB

Mkr1 153.0 kHz
-42.215 dBm

Start 150 kHz
#Res BW 10 kHz

#VBW 30 kHz*

Stop 30.00 MHz
#Sweep 1.000 s (10001 pts)

Us (A
.15~30MHz-PASS

All required

hgilent Spectrum Analyzer - Swept SA
I
Center Freq 15.075000 MHz
PH
IFGain:Low

Ref Offset 761 dB

10c¢Bidiv - Ref 10.00 dBm

=~ Trig:Free Run

g 1yl
AvglHold: 55
#hiten: 40 dB

M

Start 150 kHz
#Res BW 10 kHz

GPRS1900-661-

#VBW 30 kHz*

Stop 30.00 MHz
#Sweep 1.000 s (10001 pts)

us 3 Align Now, All reguired

0.15~30MHz-PASS






