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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT

Model Number

Test Voltage

Adapter

Frequency

Number of Channels: :

Modulation Type

Antenna Gain

. Serial to GPRS Module

: USR-GM3, USR-GM3s, USR-GPRS232-7S3,

USR-GPRS232-730, USR-GPRS232-702, USR-GPRS232-703,
USR-GPRS232-704, USR-GPRS232-705, USR-GPRS232-732,
USR-GPRS232-734

(Note: All samples are the same except the model number and
colour, so we prepare “USR-GM3” for test only.)

: AC 120V, 60Hz for adapter/

AC 240V, 60Hz for adapter

: Model No.: DQS151-120100-VC

Input: AC 100-240V, 50/60Hz, 0.4A Max
Output: DC 12.0V, 1.0A

: GSMB50 TX: 824.2~848.8MHz; RX: 869.2~893.8MHz

PCS1900 TX: 1850.2~1909.8MHz; RX: 1930.2~1989.8MHz

GSM 850: 124CH
PCS1900: 299CH

. GSM/GPRS:GFSK

: GSM: GSM 850: 2.5dB1

PCS 1900: 2.5dBi

Applicant : Shandong USR IOT Technology Limited

Address . Floor 11, Building 1, No. 1166 Xinluo Street, Gaoxin Qu,
250101, Jinan, Shandong, China

Manufacturer : Shandong USR IOT Technology Limited

Address > Floor 11, Building 1, No. 1166 Xinluo Street, Gaoxin Qu,
250101, Jinan, Shandong, China

Factory : Shandong USR IOT Technology Limited

Address > Floor 11, Building 1, No. 1166 Xinluo Street, Gaoxin Qu,

Date of receipt

Date of Test

250101, Jinan, Shandong, China

: Jun. 02,2016

> Jun. 02~ Sept. 27, 2016

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544

Fax:(86)755-26014772  www.anbotek.com
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1.2. Auxiliary Equipment Used during Test
N/A

1.3. Description of Test Facility

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

FCC-Registration No.: 752021

Shenzhen Anbotek Compliance Laboratory Limited, EMC Laboratory has been
registed 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 752021, July 06, 2016.

IC-Registration No.: 8058A-1

Shenzhen Anbotek Compliance Laboratory Limited., EMC Laboratory has been
registered and fully described in a report filed with the (IC) Industry Canada. The
acceptance letter from the IC is maintained in our files. Registration 8058A, Jun.
13, 2016.

Test Location

All Emissions tests were performed at

Shenzhen Anbotek Compliance Laboratory Limited. at 1/F., Building 1, SEC
Industrial Park, No.0409 Qianhai Road, Nanshan District, Shenzhen, Guangdong,
China

1.4. Measurement Uncertainty

Radiation Uncertainty . Ur=4.1 dB (Horizontal)
Ur =4.3 dB (Vertical)

Conduction Uncertainty > Uc=3.4dB

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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2. Technical test

2.1. Summary of Test Results

in the course of the tests Performed

No Deviations from the technical specification(s) were ascertained

Final Verdict:
(only “Pass” if all single measurements are “Pass”)

Pass

2.2. Test Report

The EUT has been tested according to the following specifications:
The radiated emission testing was performed according to the procedures of
ANSI/TIA-603-D:2010,KDB 971168 D01 v02r02 and KDB 648474 D03 v01r04

Standard Test Type Result Notes
2.1046 Conducted emission Pass
1.1307
51093 RF Exposure (SAR) Pass Note 1
2.1046
22.913(a) .
24.232(c) RF Output Power Pass Complies
27.50(c.10)
24.232 (d) Peak-Average Ratio Pass Complies
2.1049
Foynl 99% & -26 dB Occupied Bandwidth Pass | Complies
24.238
2.1051
22.917(a) Spurious Emissions at Antenna Terminal Pass Complies
24.238(a)
22.917(a) . .
24.238(a) Out of band emission, Band Edge Pass Complies
2.1053
22.917(a) Band edge test Pass Complies
24.238(a)
2.1055 e
27355 Frequency stab111t>< vs. temperature Pass Complies
24935 Frequency stability vs. voltage

Notel: Please refer to RF SAR Report.

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544

Fax:(86)755-26014772

www.anbotek.com
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3. Conducted Emission

3.1 Block Diagram of Test Setup

3.1.1. Block diagram of connection between the EUT and simulators

Test Receiver

AC mains 4 LISN Adapter

EUT

3.2 Power Line Conducted Emission Measurement Limits (15.207)

Frequency Limits dB(nV)
MHz Quasi-peak Level Average Level
0.15 ~ 0.50 66 ~ 56* 56 ~46*
0.50 ~ 5.00 56 46
5.00 ~ 30.00 60 50

Notes: 1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

3.3 Configuration of EUT on Measurement

The following equipments are installed on Power Line Conducted Emission Measurement to

meet the commission requirement and operating regulations in a manner which tends to
maximize its emission characteristics in a normal application.

3.4 Operating Condition of EUT
3.4.1. Setup the EUT and simulator as shown as Section 3.1.
3.4.2. Turn on the power of all equipment.

3.4.3. Let the EUT work in test mode (On) and measure it.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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3.5 Test Procedure

The EUT system is connected to the power mains through a line impedance stabilization
network (L.I.S.N.). This provides a 50ohm coupling impedance for the EUT system. Please
refer the block diagram of the test setup and photographs. Both sides of AC line are checked
to find out the maximum conducted emission. In order to find the maximum emission levels,
the relative positions of equipment and all of the interface cables shall be changed according
to ANSI/TIA-603-D:2010 on Conducted Emission Measurement.

The bandwidth of test receiver (ESCI) set at 9KHz.
The frequency range from 150KHz to 30MHz is checked.

The test results are reported on Section 3.6.

Test Equipment
Item Equipment Manufacturer Model No. | Serial No. Last Cal. Cal. Interval
1. Two-Line Apr. 16,2016

Rohde & Schwarz| ENV216 100055 1 Year
V-network

2. |EMI Test Receiver| Rohde & Schwarz ESCI 100627 | Apr. 16,2016 1 Year

3 |RF Switching Unif| ~ Compliance RSU-M2 | 38303 | Apr. 16,2016 | 1 Year
Direction

3.6 Power Line Conducted Emission Measurement Results
PASS.

The frequency range from 150KHz to 30 MHz is investigated.

Please refer the following pages.

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site: 1# Shielded Room
Operating Condition: ON

Test Specification: AC 120V, 60Hz for adapter
Comment: Live Line

Tem.:25°C Hum.:50%

80.0 dBuVY

\ |

1.

’ {WRE Y
o st

Limit: —_—
AVG:

peak
Juf‘\fm,r‘__(.'ﬁlrf-*m.lnt.\”u"-\,J,.,_‘ 3_% oot X b mwwt gt %' 1;,2, A g i w\’““ Wbt G
0.0 I
0.150 0.5 [MHz) 5 30.000
o | e | [ | o | o | ™ [oweeo] e
1 0.3899 27.26 19.92 47.18 58.06 -10.88 Qp
2 0.4100 2.41 19.94 22 35 47 65 -25.30 AVG
3 0.5620 -1.31 19.99 18.68 46.00 -27.32 AVG
4 0.6660 2124 20.02 41.26 56.00 1474 Qp
5 0.6860 21.22 20.03 41.25 56.00 -14.75 QP
B 0.7180 21.30 20.04 4134 56.00 -14 66 Qp
7 0.8020 20.63 20.05 40.68 56.00 -15.32 QP
8 0.9020 -0.67 20.06 19.39 46.00 -26.61 AVG
9 1.1019 20.72 2012 40.84 56.00 -15.16 QP
10 1.8020 -1.85 2014 18.29 46.00 -27.71 AVG
" 3.6740 -1.96 20.16 18.20 46.00 -27.80 AVG
12 4 9660 -1.52 20.21 18.69 46.00 -27.31 AVG

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site: 1# Shielded Room
Operating Condition: ON
Test Specification: AC 120V, 60Hz for adapter
Comment: Neutral Line
Tem.:25C Hum.:50%
80.0 dBwY
Limit: —
AVG:
3 12
40 rf"“f( 45
(AN | o T
,,n-_‘“,lf;"uw,‘"-k,,mfT \MM:W . J: 3. - oooono
¥ JERT WAL | COCCNE TPt O s gdhrabtinem ooy s tebib el e avG
0.0
0.150 0.5 [MHz) 5 30.000
v | e | | ey | o | oy | ey D] Reman
1 0.3980 518 19.93 2511 47.89 -22.78 AVG
2 0.4020 2617 19.94 46.11 5781 -11.70 ap
3 0.5660 -0.66 19.99 19.33 46.00 -26.67 AVG
4 0.6340 19.36 20.02 39.38 56.00 -16.62 ap
5 0.6900 19.35 20.03 39.38 56.00 -16.62 ap
B 1.1180 -1.44 2012 18.68 46.00 -27.32 AVG
7 1.1660 16.02 2012 36.14 56.00 -19.86 QP
B 1.5540 -0.90 2013 19.23 46.00 -26.77 AVG
9 1.9060 14.29 2014 34.43 56.00 -21.57 apP
10 3.0020 -2.05 2016 18.11 46.00 -27.89 AVG
11 49540 -2.57 20.19 17 .62 46.00 -28.38 AVG
12 12.9980 23.33 20.32 43.65 60.00 -16.35 ap

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site: 1# Shielded Room
Operating Condition: ON

Test Specification: AC 240V, 60Hz for adapter
Comment: Live Line

Tem.:25°C Hum.:50%

80.0 dBuwY

Limit: —_—
AVG:

X 5 7 18 11
. U
§
ey (R 6 9 2 ook
A .‘ruml( h'-*‘vr*'%u%w M'“W”w ﬁﬂw.ﬂl&(iﬂhl. J{"‘]LN*W-W*“”“"“‘WWW*‘” mmikmwm Lo
0.0
0.150 0.5 (MHz) 5 30.000
o | ey | ot [ | o | o | oy [oeecto] e
1 0.4140 28.94 19.94 48.88 57.57 -8.69 QP
2 0.4140 10.94 19.94 30.88 47.57 -16.69 AVG
3 0.5180 26.07 19.98 46.05 56.00 -9.95 QP
4 0.5780 3.01 19.99 23.00 46.00 -23.00 AVG
5 0.8340 23.67 20.06 43.73 56.00 -12.27 QP
6 1.0300 1.87 20.12 21.99 46.00 -24.01 AVG
7 1.4819 23.42 20.13 43.55 56.00 -12.45 QP
8 1.4900 1.96 20.13 22.09 46.00 -23.91 AVG
9 21220 21 2014 2225 46.00 -23.75 AVG
10 27020 23.60 20.15 43.75 56.00 -12.25 QP
11 4.9100 23.32 20.19 43.51 56.00 -12.49 QP
12 4.9380 1.88 20.19 2207 46.00 -23.93 AVG

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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CONDUCTED EMISSION TEST DATA

Test Site: 1# Shielded Room
Operating Condition: ON

Test Specification: AC 240V, 60Hz for adapter
Comment: Neutral Line

Tem.:25°C Hum.:50%

80.0 dBuV

\

1

>\ | —
“Iad %Nf“\ MNI | W WWWWNM : M%HWWMW

ﬂﬁl
. 3
WA ol V4 "rl‘a_f'l b i "'LM\_ \“L (‘L _Jr

Limit: —

AVG:

%

5 peak
H" §E ‘U 12
*“I M\Jﬂuﬂ’ Mw(.{\ *’\'LhIW'J "nﬁ"\hﬂﬂf"“lp.’"b}mﬁ«,u\;-«,n,f.a\_l'-'"}\"\"‘kw&.\...,‘

&
T m\"‘-"-"'“\"""‘“’wl‘ﬂmvﬁh»«ahwrbw‘w AVE

0.0
0.150 05 [(MHz) 5 30.000
o | o |t | e | o |y | gy o] e
1 0.4100 30.81 19.94 50.75 57.65 -6.90 QP
2 0.4100 993 19.94 29.87 47 65 -17.78 AVG
3 0.5620 283 19.99 22 82 46.00 -23.18 AVG
4 0.6260 21.36 2002 41.38 56.00 -14.62 QP
5 0.9900 1.93 2007 2200 46.00 -24.00 AVG
6 1.0339 19.23 2012 39.35 56.00 -16.65 QP
T 1.4060 19.81 2013 39.94 56.00 -16.06 QP
8 1.4060 1.10 2013 21.23 46.00 24 77 AVG
9 1.9340 1914 20.05 3919 56.00 -16.81 QP
10 1.9500 0.89 2012 21.01 46.00 -24 .99 AVG
11 2.3780 18.93 2013 39.06 56.00 -16.94 QP
12 2.3780 0.71 2013 20.84 46.00 -2516 AVG

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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4. RF Output Power

4.1 Applicable Standard

According to FCC PART 22.913 (a), Max EIRP: 38.45dBm;FCC PART 24.232 (c),Max EIRP:
33.00dBm

4.2 Test Procedure

For Conducted Power:

The transmitter output port was connected to base station.
Set EUT at maximum power through base station.

Select lowest, middle, and highest channels for each band and different test mode.

For ERP/EIRP:

The transmitter was placed on a wooden turntable, and it was transmitting into a non-radiating
load which was also placed on the turntable.

The measurement antenna was placed at a distance of 3 meters from the EUT. During the tests,
the antenna height and polarization as well as EUT azimuth were varied in order to identify the
maximum level of emissions from the EUT. The test was performed by placing the EUT on
3-orthogonal axis.

The frequency range up to tenth harmonic of the fundamental frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal generator was connected to
the substitution antenna by a non-radiating cable. The absolute levels of the spurious emissions
were measured by the substitution.

Spurious emissions in dB = 10 log (TX power in Watts/0.001) — the absolute level

Spurious attenuation limit in dB =43 + 10 Log10 (power out in Watts.

4.3 Test Setup

EUT System Attenuator CMU 200

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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4.4 Test Equipment

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal,
Interval
1. | Spectrum Analysis Agilent E4407B US39390582 Apr. 16,2016 | 1 Year
2. Preamplifier Instruments EMC011830 980100 Apr. 16,2016 | 1 Year
corporation
3. | EMI Test Receiver | Rohde & Schwarz ESPI 101604 Apr. 16,2016 | 1 Year
4, | DoubleRidged Instruments GTH-0118 351600 Apr. 19,2016 | 1 Year
Horn Antenna corporation
5. | DoubleRidged Instruments GTH-0118 351600 Apr. 19,2016 | 1 Year
Horn Antenna corporation
Bilog Broadband
6. Schwarzbeck VULB9163 VULB 9163-289 | Apr. 19,2016 | 1 Year
Antenna
7, | Bilog Broadband Schwarzbeck VULB9163 | VULB 9163-289 | Apr. 19,2016 | 1 Year
Antenna
8. Pre-amplifier SONOMA 310N 186860 Apr. 16,2016 | 1 Year
g, | MXA Spectrum Agilent N9020A MY51170037 | Jun30,2016 | 1 Year
Analysis
1o, | MXGRF Vector Agilent N5182A MY48180656 | Jun. 30,2016 | 1 Year
Signal Generator
11. | DC Power supply v IV-8080 YQSB0096 Jun. 30, 2016 1 Year
Temp & Humidity
12. programmable Longan LA-HOOSF L0407008 Dec. 20,2015 | 1 Year
Chamber
Universal Radio
13. Communication Rohde & Schwarz CMU 200 114196 Jun. 30, 2016 1 Year
Tester
Universal Radio
14. Communication Rohde & Schwarz CMU 500 114196 Jun. 30, 2016 1 Year
Tester
. ZHPF-BM1100-6
15. Filter COM-MW 000-0730 1307006523 Jun. 25,2016 | 1 Year
. COM-MW/ZHPF
16. Filter COM-MW M3.5-18G-3834 B2015094550 | Jun. 25,2016 | 1 Year

3.5 Test Results

Pass

Test Data as following:

Shenzhen Anbotek Compliance Laboratory Limited
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Conducted Power

Burst Average Power (dBm)

Band GSMS850 PCS1900
Tune up Tune up
Channel 128 190 251 Power 512 661 810 Power
tolerant tolerant
Frequency (MHz) 824.2 836.6 848.8 / 1850.2 1880 | 1909.8 /
GSM Voice
. . JE . . . =
(1 uplink),GMSK 31.56 31.67 31.52 30.7+1 28.75 28.84 28.29 29+1
GPRS Multi-Slot Class 8
+ +
(1 uplink),GMSK 31.25 31.31 31.14 30.5+1 28.29 28.30 28.11 28+1
GPRS Multi-Slot Class 10
-+ +
(2 uplink) GMSK 29.67 29.81 29.72 30=£1 26.37 26.53 26.28 27+1
GPRS Multi-Slot Class 12
(4 uplink) GMSK 27.58 27.73 27.19 27+1 24.75 24.89 24.86 2441
(4 uplink), GMSK
Remark :

GPRS, CS1 coding scheme.

Multi-Slot Class 8 , Support Max 4 downlink, 1 uplink , 5 working link

Multi-Slot Class 10, Support Max 4 downlink, 2 uplink , 5 working link
Multi-Slot Class 12 , Support Max 4 downlink, 4 uplink , 5 working link

Note: Since GSM mode has higher power, so the test items below were not performed to GPRS and EGPRS

mode.
ERP & EIRPERP for Cellular Band (Part 22H)
GSM
Frequency(MH2) 1 i) polarization | comeetion®dB) | LossdB) | Leve(abmy | <P
824.2 20.13 \Y% 7.1 0.55 26.68 38.45
824.2 19.42 H 7.1 0.55 25.97 38.45
836.6 19.92 A% 7.1 0.57 26.45 38.45
836.6 18.58 H 7.1 0.57 25.11 38.45
848.8 20.24 \Y% 7.2 0.57 26.87 38.45
848.8 19.71 H 7.2 0.57 26.34 38.45
GPRS
824.2 20.21 \Y% 7.1 0.55 26.76 33
824.2 19.32 H 7.1 0.55 25.87 33
836.6 20.20 A% 7.1 0.57 26.73 33
836.6 19.09 H 7.1 0.57 25.62 33
848.8 19.87 \Y% 7.2 0.57 26.50 33
848.8 18.94 H 7.2 0.57 25.57 33

Tel:(86)755-26066544

Shenzhen Anbotek Compliance Laboratory Limited
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ERP & EIRPERP for Cellular Band (Part 24H)GSM
Frequency(MH) 0 potarsation | comection@B) | Lossd) | Lovelidim) | I™@B
1850.2 16.95 v 10.3 1.02 26.23 33
1850.2 14.84 H 10.3 1.02 24.12 33
1880 16.78 v 10.3 1.10 25.98 33
1880 14.96 H 10.3 1.10 24.16 33
1909.8 16.91 v 10.3 1.15 26.06 33
1909.8 14.82 H 10.3 1.15 23.97 33
GPRS
1850.2 16.42 \'% 10.3 1.02 25.70 33
1850.2 14.37 H 10.3 1.02 23.65 33
1880 16.57 v 10.3 1.10 25.77 33
1880 14.62 H 10.3 1.10 23.82 33
1909.8 16.39 v 10.3 1.15 25.54 33
1909.8 14.22 H 10.3 1.15 23.37 33

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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5. Peak-Average Ratio
5.1 Applicable Standard

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

5.2 Test Procedure

1. The signal analyzer’s CCDF measurement profile is enabled

2. Frequency = carrier center frequency

3. Measurement BW > Emission bandwidth of signal

4. The signal analyzer was set to collect one million samples to generate the CCDF curve

5. The measurement interval was set depending on the type of signal analyzed. For continuous
signals (>98% duty cycle), the measurement interval was set to 1ms. For burst transmissions, the
spectrum analyzer is set to use an internal “RF Burst” trigger that is synced with an incoming
pulse and the measurement interval is set to less than the duration of the “on time” of one burst to
ensure that energy is only captured during a time in which the transmitter is operating at
maximum power

5.3 Test Setup
EUT System splitter Spectrum
combiner Analyzer
CMU 200

5.4 Test Equipment

Same as the equipment listed in section 4.4

5.5 Test Results

Pass

Test Data as following:

Shenzhen Anbotek Compliance Laboratory Limited
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PCS1900
GSM
F Conducted power (dBm
requency P ( ) Peak-Average Ratio (PAR)
(MHz) Peak Average
1850.2 28.63 27.18 0.02
1880 28.75 27.25 0.01
1909.8 28.34 27.16 0.40
GPRS
F Conducted power (dBm
requency P ( ) Peak-Average Ratio (PAR)
(MHz) Peak Average
1850.2 28.22 27.17 0.07
1880 28.34 27.34 0.01
1909.8 28.15 27.16 0.01

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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6. Occupied Bandwidth

6.1 Applicable Standard

According to FCC PART 2.1049, PART 22.917,PART 22.905, PART 24.238;99% Occupied
Bandwidth(kHz)

6.2 Test Procedure
The EUT was connected to Spectrum Analyzer and Base Station via power divider.

The 99% and 26 dB occupied bandwidth (BW) of the middle channel for the highest RF powers.

6.3 Test Setup
EUT System splitter Spectrum
combiner Analyzer
CMU 200

6.4 Test Equipment

Same as the equipment listed in section 4.4.

6.5 Test Results

Pass
Test Data as following

Cellular Band (Part 22H) Result

GSM
5 - -
Channel Frequency 99% Qccupled 26 dB Bandwidth
(MHz) Bandwidth (kHz) (kHz)
128 824.2 244.17 313.3
190 836.6 243.29 317.5
251 848.8 243.38 319.7
GPRS
5 - -
Channel Frequency 99% Qccupled 26 dB Bandwidth
(MHz) Bandwidth (kHz) (kHz)
128 824.2 244.38 315.2
190 836.6 245.27 317.7
251 848.8 248.07 318.2

Shenzhen Anbotek Compliance Laboratory Limited
Tel:(86)755-26066544  Fax:(86)755-26014772  www.anbotek.com
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PCS Band (Part 24E) Result

GSM
Channel Frequency 99% Qccupied 26 dB Bandwidth
(MHz) Bandwidth (kHz) (kHz)
512 1850.2 246.48 316.4
661 1880.0 245.06 321.6
810 1909.8 248.85 319.3
GPRS
Frequency 99% Occupied 26 dB Bandwidth
Channel .
(MHz) Bandwidth (kHz) (kHz)
512 1850.2 247.11 314.0
661 1880.0 246.89 317.4
810 1909.8 243.50 315.2

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-26066544

Fax:(86)755-26014772

www.anbotek.com
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Test Plots

T 3 Canter Fraq: §24 200000 MHz ) Radio St Mona Frequency T2 3 Canter Fraq: $36,600000 MHz ) Radio St Mona Frequency
o e — Trig-Free Run Awg|Held> 1000 o Y — Trig-Free Run Awg|Held> 1000
#iFGain:Low Whiten: 8 dB Radio Davice: BTS #iFGain:Low #atten: § dB Radio Davice: BTS
Ref 40.00 dBm Ref 40.00 dBm
Center Freq Center Freq
524 200000 MHz B35 500000 MHz
CF Step CF Step
— 100,000 kHz 100.000 kHz,
Center 824.2 MHz Span 1 MHz| |, Man| Center 836.6 MHz Span 1 MHz| |, Man|
[ifLes By Stz A _Sweep 124 ms) [ifLes DY S0tz A _Sweep 124 ms)
Occupled Bandwidth Total Power 36.1 dBm FreqOffset Occupied Bandwidth Total Power 36.9 dBm FreqOffset
OH; OH;
24417 kHz ] 243.29 kHz ]
Transmit Freq Error 1.115 kHz OBW Power 99.00 % Transmit Freq Error 188 Hz OBW Power 99.00 %
x dB Bandwidth 313.3 kHz xdB -26.00 dB x dB Bandwidth 317.5 kHz xdB -26.00 dB
GSM 850 BW - Low CH 824.2MHz GSM 850 BW - Mid CH 836.6MHz
| Cantar Fraq: 845800000 Mz ) Radio St Mona or Fraq 824.200000 MHz | Certer Fres: 624200000 Mz ) Radio St Mona Trace/Detector
7 Trig: Free Run Awg|Held> 1000 o e 7 Trig: Free Run Awg|Held> 1000
FFGainLow | BAtten:6 dB Radin Davice: BTS AiGainlow | EAten: 6 dB Radin Davice: BTS
Ref 40.00 dBm | Ref 40.00 dBm
Clear Write) Clear Write)
Averagef Averagef
Max Holdl Max Holdl
Center 848.8 MHz Span 1 MHz MinMois Center 824.2 MHz Span 1 MHz MinMois
[ifLes DAY S0z A _Sweep 124 ms) [ifLes By Stz A _Sweep 124 ms)
Oceupled Bandwidth Total Power 39.5 dBm E::;‘D?: Oceupled Bandwidth Total Power 36.1 dBm E::;‘D?:
243.38 kHz e ey 244.38 kHz e ey
Transmit Freq Error <811 Hz OBW Power 99.00 % Transmit Freq Error 567 Hz OBW Power 99.00 %
x dB Bandwidth 318.7 kHz xdB -26.00 dB x dB Bandwidth 315.2 kHz xdB -26.00 dB

GSM 850 BW - High CH 848.8MHz

GPRS 850 BW - Low CH 824.2MHz

T 3 Canter Frag: §36,600000 MHz ) Radio St Mona Frequency c T2 3 Canter Fraq: $48,600000 MHz ) Radio St Mona Trace/Detector
T S .  ThaFresrun Aeg|Hald> 0010 e . T Fresrun Aeg|Hald> 0010
FiFGainow | EAten: 8 48 Ragio Davice: BTS FiFGainLow | Btten:6 dB Radio Davice: BTS
Ref 40.00 dBm Ref 40.00 dBm
Center Freq
s oo Clear Write|
Averagef
Max Hold|
CF Step
100.000 kHz | Min Hold|
Center 836.6 MHz Span 1 MHZ| |10 Man Center 848.8 MHz Span 1 MHz
Lot Bl e aiweep 124 may Lol Bl e aiweep 124 ma
Occupied Bandwidth Total Power 30.0 dBm Freq Offset Occupied Bandwidth Total Power 38.3 dBm E:::;?:
OH
24527 kHz 5 248.07 kHz it bl
Transmit Freq Error 448 Hz OBW Power 99.00 % Transmit Freq Error 1.066 kHz OBW Power 99.00 %
x dB Bandwidth 311.7 kHz xdB -26.00 dB x dB Bandwidth 318.2 kHz xdB -26.00 dB

GPRS 850 BW - Mid CH 836.6MHz

GPRS 850 BW - High CH 848.8MHz

Shenzhen Anbotek Compliance Laboratory Limited
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er Freq 1.850190000 GHz ] Gantar Fres: 1060149000 GHz ) Radio St Mona Frequency T2 i GHz Canter Fraq: 1. oz Radio St Mona Frequency
o N 7 Trig: Fres Run Awg|Held> 10010 e e 7 Trig: Free Run Awg|Held> 10010
FiFGainLow | BAtten:6 dB Radin Davice: BTS MiGainlow | BAten: 6 dB Radin Davice: BTS
Ref 40.00 dBm Ref 40.00 dBm
{ Center Freq Center Freq
| 1850180000 GHz! 1 BBO000000 GHz!
{
CF Step CF Step
— 100,000 kHz . 100.000 kHz,
Center 1.85 GHz Span 1 MHz| |, Man| Center 1.88 GHz Span 1 MHz| |, Man|
[ifLes By J0kie A _Sweep 124 ms) [ifLes By S0kie A _Sweep 124 ms)
Occupled Bandwidth Total Power 35.0 dBm FreqOffset Occupied Bandwidth Total Power 37.2 dBm FreqOffset
OH; OH;
246.48 kHz ] 245.06 kHz ]
Transmit Freq Error 9,600 kHz OBW Power 99.00 % Transmit Freq Error 558 Hz OBW Power 99.00 %
x dB Bandwidth 316.4 kHz xdB -26.00 dB x dB Bandwidth 321.6 kHz xdB -26.00 dB

PCS 1900 BW - Low CH 1850.2MHz

PCS 1900 BW - Mid CH 1880MHz

Ear Freq 1.509800000 GHz | f:"mnrfru: 1900800000 GHz Radio St None

| Cantar Fraq: 1 Radlo St None Tricatecion
T Trig:Fres Run Aeg|Hald=> 10010 T Trig:Fres Run Hoeg|Hald> 10010
i Gain:Low Whtten: 8 48 Radie Davice: BTS #iFGain:Low Whiten: 8 dB Radio Davice: BTS
Ref 40.00 dBm | Ref 40.00 dBm |
Clear Write| Clear Write|
Averagef Averagef
Max Hold| Max Hold|
Center 1.91 GHz Span 1 MHz MinMois Center 1.85 GHz Span 1 MHz MinMois
Lot Bl e aiweep 124 ma B okt e aiweep 124 ma
Oceupled Bandwidth Total Power 39.3 dBm E::;‘D?: Oceupled Bandwidth Total Power 35.0 dBm E::;‘D?:
242.85 kHz it bl 247.11 kHz it bl
Transmit Freq Error 498 Hz OBW Power 99.00 % Transmit Freq Error 8.836 kHz OBW Power 99.00 %
x dB Bandwidth 318.3 kHz xdB -26.00 dB x dB Bandwidth 314.0 kHz xdB -26.00 dB

PCS 1900 BW - High CH 1909.8MHz

GPRS 1900 BW - Low CH 1850.2MHz

| Camtar Fraq: 1860000000 Griz ) Radio St Mona or Fraq 1.909800000 GHz | Certer Fras: 1009840000 GHz ) Radio St Mona Trace/Detector
= Trig:Free Run reg|Hald> 1010 e T Fresrun reg|Hald> 1010
FiFGainow | #Aten: 8 48 Ragio Davice: BTS FiFGainLow | BAtten:6 dB Radin Davice: BTS
Ref 40.00 dBm | Ref 40.00 dBm
Clear Write| Clear Write|
Averagef Averagef
Max Hold| Max Hold|
vy | Min Hold) | Min Hold)
Center 1.88 GHz Span 1 MHz Center 1.91 GHz Span 1 MHz
B i e aiweep 124 ma Lot Bl e aiweep 124 ma
Oceupled Bandwidth Total Power 36.7 dBm E::;‘D?: Oceupled Bandwidth Total Power 38.3 dBm E::;‘D?:
246.89 kHz it bl 243.50 kHz it bl
Transmit Freq Error -5 Hz OBW Power 99.00 % Transmit Freq Error 421 Hz OBW Power 99.00 %
x dB Bandwidth 317.4 kHz xdB -26.00 dB x dB Bandwidth 315.2 kHz xdB -26.00 dB

GPRS 1900 BW - Mid CH 1880MHz

GPRS 1900 BW - High CH 1909.8MHz
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7. Spurious Emissions at Antenna Terminals

7.1 Applicable Standard

The power of any emission outside of the authorized operating frequency ranges must be lower
than the transmitter power (P) by a factor of at least 43 + 10 log (P) dB

7.2 Test Procedure

The EUT was connected to Spectrum Analyzer and Base Station via power divider.

The Band Edges of low and high channels for the highest RF powers were measured.
Setting RBW as roughly BW/100.

7.3 Test Setup
EUT System Splitter Spectrum
combiner Analyzer
CMU 200

7.4 Test Equipment

Same as the equipment listed in section 4.4.

7.5 Test Results

Pass

Test Data as following:

The EUT was tested on (GSM Mode, GPRS Mode) modes, only the worst data of (GSM Mode)
is attached in the following pages.

Shenzhen Anbotek Compliance Laboratory Limited
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Test Plots

Cellular Band (Part 22H) Result
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PCS Band (Part24E) Result
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8. Spurious Radiated Emissions

8.1 Definition and Requirement

The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitter power (P) by a factor of at least 43 + 10 log (P) dB. The
spectrum is scanned from 30 MHz up to a frequency including its 10th harmonic.

8.2 Test setup

1. The transmitter was placed on a wooden turntable, and it was transmitting into a nonradiating
load which was also placed on the turntable.

2. The measurement antenna was placed at a distance of 3 meters from the EUT.
During the tests, the antenna height and polarization as well as EUT azimuth were
varied in order to identify the maximum level of emissions from the EUT. The test
was performed by placing the EUT on 3-orthogonal axis.

3. Remove the EUT and replace it with substitution antenna. A signal generator was
connected to the substitution antenna by a non-radiating cable. The absolute levels

of the spurious emissions were measured by the substitution.

Sample Calculation:

EUT Field Strength = Raw Amplitude (dB & V/m) - Amplifier Gain (dB) + Antenna
Factor (dB) + Cable Loss (dB) + Filter Attenuation (dB, if used)
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(A)Radiated Emission Test Set-Up, Frequency 30-1000MHz

1 |

Turntable
\\ FUT i lmto 4m

Test

Recetver

l 0.8m \
4'*' I |
I

Ground Plane E Coaxial Cahle :

(B)Radiated Emission Test Set-Up, Frequency 1G to 26.5GHz

Turntahle im f I

\ |Eeur

A

Test
03m | 1mi0dm H / S
/

———— ——
Ground Plane Coaxial Cable /

8.3 Test Equipment

Same as the equipment listed in section 4.4.
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8.4 Test Results
Pass.

Test Data as following:

The EUT was tested on (GSM Mode, GPRS Mode) modes, only the worst data of (GSM Mode) is
attached in the following pages.

Cellular Band (Part 22H) Result

Low channel
Frequency | Substituted | Polarity | AntennaGain Cable Corrected Limi Margin
(MHz) level(dBm) | (H/V) |Correction (dB)| Loss(dB) | Reading (dBm) | t(dBm) (dB)
1648.4 -41.39 A% 7.95 0.78 -34.22 -13 -21.22
1648.4 -36.08 H 7.95 0.78 -28.91 -13 -15.91
318.843 -46.34 \Y 6.5 0.3 -40.14 -13 -27.14
755.929 -48.25 H 6.8 0.41 -41.86 -13 -28.86
Middle channel
Frequency |Substituted| Polarity AntennaGain |Cable Loss Corrected Limit Margin
(MHz) |level(dBm) (H/V) Correction (dB) (dB) Reading (dBm) | (dBm) (dB)
1673.2 -46.95 v 7.95 0.78 -39.78 -13 -26.78
1673.2 -37.26 H 7.95 0.78 -30.09 -13 -17.09
317.288 -54.63 \Y 6.5 0.3 -48.43 -13 -35.43
706.168 -46.57 H 6.8 0.41 -40.18 -13 -27.18
High channel
Frequency |Substituted| Polarity AntennaGain |Cable Loss Corrected Limit Margin
(MHz) level(dBm) (H/V) Correction (dB) (dB) Reading (dBm) (dBm) (dB)
1697.6 -45.56 A% 7.95 0.78 -38.39 -13 -25.39
1697.6 -37.82 H 7.95 0.78 -30.65 -13 -17.65
376.856 -46.92 A% 6.5 0.3 -40.72 -13 -27.72
752.281 -51.94 H 6.8 0.41 -45.55 -13 -32.55

Tel:(86)755-26066544

Fax:(86)755-26014772

Shenzhen Anbotek Compliance Laboratory Limited

www.anbotek.com




Anbotek

Shenzhen Anbotek Compliance Laboratory Limited

Protict Sulely FCC ID: 2AJDA-USRGM3 Page 31 of 43  Report No.: R0116051023

Cellular Band (Part 24E)

Low channel
Frequency |Substituted Polarity(F/V) AntenpaGain Cable Loss qurected Limit | Margin
(MHz) |level(dBm) Correction (dB) (dB) Reading (dBm) | (dBm) (dB)
3704.8 -49.87 A% 7.95 0.78 -42.70 -13 -29.70
3704.8 -39.54 H 7.95 0.78 -32.37 -13 -19.37
343.621 -51.97 A% 6.5 0.3 -45.77 -13 -32.77
725.852 -46.49 H 6.8 0.41 -40.10 -13 -27.10
Middle channel
Frequency |Substituted Polarity(H/V) AntenpaGain Cable Loss qurected Limit Margin
(MHz) |level(dBm) Correction (dB) (dB) Reading (dBm) | (dBm) (dB)
3760 -39.37 \% 7.95 0.78 -32.20 -13 -19.20
3760 -40.51 H 7.95 0.78 -33.34 -13 -20.34
285.488 -52.90 A% 6.5 0.3 -46.70 -13 -33.70
652.351 -52.31 H 6.8 0.41 -45.92 -13 -32.92
High channel
Frequency |Substituted| Polarity AntennaGain |Cable Loss Corrected Limit Margin
(MHz) level(dBm) (H/V) Correction (dB) (dB) Reading (dBm) | (dBm) (dB)
3815.2 -42.29 A% 7.95 0.78 -35.12 -13 -22.12
3815.2 -35.24 H 7.95 0.78 -28.07 -13 -15.07
422.015 -50.67 A% 6.5 0.3 -44.47 -13 -31.47
613.827 -45.26 H 6.8 0.41 -38.87 -13 -25.87
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9. Band Edge

9.1 Standard Application

The power of any emission outside of the authorized operating frequency ranges must be lower
than the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

9.2 Test Procedure

The EUT was connected to Spectrum Analyzer and Base Station via power divider.
The Band Edges of low and high channels for the highest RF powers were measured.
Setting RBW as roughly BW/100.

9.3 Test Setup
EUT System Splitter Spectrum
combiner Analyzer
CMU 200

9.4 Test Equipment

Same as the equipment listed in section 4.4.

9.5 Test Results

Pass

Test Data as following:
Cellular Band (Part 22H) Result

GSM 850
Frequency (MHz) Emission (dBm) Limit (dBm)
823.9850 -19.296 -13
849.0200 -18.935 -13
GPRS 850
Frequency (MHz) Emission (dBm) Limit (dBm)
823.9767 -18.866 -13
849.0167 -19.716 -13
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PCS Band (Part24E) Result

PCS 1900
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.9800 -16.909 -13
1910.1830 -15.269 -13
GPRS 1900
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.9983 -15.579 -13
1910.0217 -15.856 -13
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10. Frequency Stability

10.1 Standard Application

According to FCC PART 22.355, the carrier frequency of each transmitter in the Public Mobile
Services must be maintained within the tolerances given in Table below:

Frequency Tolerance for Transmitters in the Public Mobile Services

According to FCC PART 24.235, the frequency stability shall be sufficient to ensure that the
fundamental emissions stay within the authorized frequency block.

Frequency Range Base, fixed Mobile <3 watts Mobile < 3 watts
(MHz) (ppm) (ppm) (ppm)
2510 50 20.0 20.0 50.0
50 to 450 5.0 5.0 50.0
450 to 512 25 5.0 5.0
821 to 896 1.5 25 25
928 t0 929 5.0 N/A N/A
929 to 960 1.5 N/A N/A
211010 2220 10.0 N/A N/A

10.2 Test Procedure

A communication link was established between EUT and base station. The frequency error was
monitored and measured by base station under variation of ambient temperature and variation of
primary supply voltage.

Limit: The frequency stability of the transmitter shall be maintained within £0.00025% (£2.5ppm)
of the center frequency.

10.3 Test Setup
EUT System Splitter Spectrum
combiner Analyzer
CMU 200

10.4 Test Equipment

Same as the equipment listed in section 4.4

10.5 Test Results
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Pass.

Test Data as following:

Cellular Band (Part 22H) Result

GSM 850
Middle Channel, fo = 836.6 MHz
Power ..
Temperature(C)| Supplied I];rrfg??g;})] 5&2?};1;3) (]I“)ll;?li;
(Vdce)

-10 16 0.019 2.5
0 25 0.030 2.5
10 14 0.017 2.5
20 37 12 0.014 2.5
30 11 0.013 2.5
40 25 0.030 2.5
50 23 0.027 2.5
55 14 0.017 2.5

42 19 0.023 2.5

25 3.5 13 0.016 2.5

GPRS 850
Middle Channel, fo = 836.6 MHz
Power ..
Temperature(C)| Supplied I];rrfg;l?gcz})] EFrrrf)Tz;I;)ix}l]) (]I“)ll;?li;
(Vdc)

-10 24 0.029 2.5
0 21 0.025 2.5
10 15 0.018 2.5
20 8 0.010 2.5
30 ‘Y 14 0.017 2.5
40 13 0.016 2.5
50 17 0.020 2.5
55 16 0.019 2.5
D 42 22 0.026 2.5

3.5 27 0.032 2.5

Shenzhen Anbotek Compliance Laboratory Limited

Tel:(86)755-260665

44

Fax:(86)755-26014772

www.anbotek.com



Anbotek
Product Safety

Shenzhen Anbotek Compliance Laboratory Limited

FCC ID: 2AJDA-USRGM3 Page 37 of 43

Report No.: R0116051023lI

PCS Band (Part 24E) Result

PCS 1900
Middle Channel, fo =1880 MHz
0 Powgr Frequency| Frequency Limit
Temperature(C) Sl(l{)/f()il;)ed Error (Hz) | Error (ppm) | (ppm)
-10 32 0.017 2.5
0 24 0.013 2.5
10 33 0.018 2.5
20 37 25 0.013 2.5
30 16 0.009 2.5
40 35 0.019 2.5
50 19 0.010 2.5
55 24 0.013 2.5
95 4.2 27 0.014 2.5
3.5 36 0.019 2.5
GPRS 1900
Middle Channel, fo =1880 MHz
. Powc?r Frequency| Frequency Limit
Temperature('C) Sl(l{)/}()llé;d Error (Hz) | Error (ppm) | (ppm)
-10 35 0.019 2.5
0 33 0.018 2.5
10 39 0.021 2.5
20 37 12 0.006 2.5
30 17 0.009 2.5
40 26 0.014 2.5
50 34 0.018 2.5
55 23 0.012 2.5
55 4.2 27 0.014 2.5
3.5 29 0.015 2.5
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APPENDIX | (TEST PHOTOGRAPHS)

Photo of Conducted Emission Test

Photo of Radiated Emission Test
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APPENDIX II (EXTERNAL PHOTOS)

l.

Figure

The EUT-Verall View

2.

Figure
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3. Figure

The EUT-Back View
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4. Figure
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5. Figure
The EUT- Back Vlew
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APPENDIX III (INTERNAL PHOTOS)

1. Figure
The EUT-Inside View

2. Figure
The EUT-Inside View
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