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SUMMARY OF TEST RESULT
gep?” FCC CFR 47 Description Limit Result
ection
Conducted
3 part2.1046 Output N/A PASS
Power
Effective
3 part 22.913(a)(2) Radiated <7 Watts PASS
Power
Equivalent
3 part 24.232(c) Isotropic <2 Watts PASS
Radiated Power
part 2.1049 Occupied
4 part 22.917(a) Bandwidth N/A PASS
part 24.238(a)
part 2.1051
5 part 22.917(a) | 229 B9 | <43iq0ig(PWatts]) | PASS
part 24.238(a)
part 2.1051 Conducted
6 part 22.917(a) Spurious <43+10Ilg(P[Watts]) | PASS
part 24.238(a) Emission
part 2.1053 Field Strength of
6 part 22.917(a) Supurious <43+10Ig(P[Watts]) | PASS
part 24.238(a) Radiation
part 21055 | Gty
7 part 22.355 T i & <2.5 ppm PASS
part 24.235 emperature
Voltage
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1.General Information

1.1. EUT Description

Product Name:

SD Card Mobile DVR

Model Name: RCM-MDR301WDG
Hardware Version: v0022
Software Version: V101230

RF Exposure Environment:

Uncontrolled

GSM/EDGE
Support Band: GSM850/PCS1900
GPRS Class: 12

Tx Frequency Range:

GSM 850: 824.2MHz to 848.8MHz
PCS 1900: 1850.2MHz to 1909.8MHz

Rx Frequency Range:

GSM 850: 869.2MHz to 893.8MHz
PCS 1900: 1930.2MHz to 1989.8MHz

Type of modulation:

GSM/GPRS: GMSK
EDGE: 8PSK

Antenna Type:

Connector

Antenna Peak Gain:

GSM 850: 2.1dBi
PCS 1900: 2.1dBi

WCDMA

Support Band:

WCDMA Band I

Tx Frequency Range:

WCDMA Band II: 1852.4MHz ~1907.6MHz

Rx Frequency Range:

WCDMA Band II: 1932.4MHz ~1987.6MHz

Type of modulation:

WCDMA(UMTS): QPSK

Antenna Type:

Connector

Antenna Peak Gain:

WCDMA Band II: 2.6dBi

Support Band:

WCDMA Band V

Tx Frequency Range:

WCDMA Band V: 826.4MHz ~846.6MHz

Rx Frequency Range:

WCDMA Band V: 871.4MHz ~891.6MHz

Type of modulation:

WCDMA(UMTS): QPSK

Antenna Type:

Connector

Antenna Peak Gain:

WCDMA Band V: 2.6dBi
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1.2. Mode of Operation

Unilab has verified the construction and function in typical operation. EUT is inlink mode with base
station emulator at maxium power level. All the test modes were carried out with the EUT in normal
operation, which was shown in this test report and defined as:

Test Mode
Band Radiated TCs Conducted TCs
GSM Link GSM Link
GSM 850 EDGE 8 Link EDGE 8 Link
GSM Link GSM Link
GSM1900 EDGE 8 Link EDGE 8 Link
WCDMA Band V RMC 12.2Kbps Link RMC 12.2Kbps Link
WCDMA Band || RMC 12.2Kbps Link RMC 12.2Kbps Link

Note:

1. 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.

2. The maximum power levels are GSM for GMSK link, EDGE multi-slot class 8 mode for 8PSK link,
RMC 12.2Kbps mode for WCDMA Band V and RMC 12.2Kbps mode for WCDMA Band I, only
these modes were used for all tests.

3. For the ERP/EIRP and radiated emission test, every axis (X, Y, Z) was verified, and show the
worst (Z axis) result on this report.

4. This device is a composite device in accordance with Part 15 Subpart B regulations. The report
number is UL05420131204FCCO003-2.

The conducted power table is as follows:

Conducted Power (Unit: dBm)
Band GSM 850 GSM 1900
Channel 128 189 251 512 661 810
Frequency 824.2 836.4 848.8 1850.2 1880 1909.8
GSM 32.24 32.05 32.19 28.84 28.99 29.07
EDGE 8 32.34 32.09 32.24 28.89 29.04 29.02
EDGE 10 30.67 30.41 30.72 27.23 27.42 28.61
EDGE 12 23.43 23.54 23.58 21.64 22.19 21.74
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Band WCDMA V WCDMA I
TX Channel | 4132 | 4182 | 4233 | 9262 | 9400 | 9538
RX Channel | 4357 | 4408 | 4458 | 9662 | 9800 | 9938
Frequency | 826.4 | 836.4 | 846.6 | 1852.4 | 1880 | 1907.6
RMC 122K | 22.72 | 2268 | 2254 | 23.02 | 22.96 | 23.14
HSDPA 2054 | 22.04 | 2253 | 22.81 | 2276 | 23.02
Subtest-1
HSDPA 2061 | 2245 | 22.42 | 2268 | 2159 | 22.89
Subtest-2
HSDPA
e 2156 | 2148 | 22.43 | 2196 | 21.85 | 22.21
HSDPA
et 2148 | 2126 | 21.23 | 2187 | 21.76 | 23.03
HSUPA 2023 | 2231 | 2257 | 2254 | 2232 | 22.45
Subtest-1
HSUPA
Aponie) 2189 | 21.78 | 21.72 | 2168 | 2158 | 21.89
HSUPA
e 2156 | 21.62 | 21.35 | 2145 | 2165 | 22.28
HSUPA 2068 | 2059 | 20.46 | 2043 | 2058 | 20.66
Subtest-4
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1.3. Tested System Details

The types for all equipments, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model Serial No. Power Cord

1 | Agilent8960 Agilent E5515C GB46581718 N/A

1.4. Configuration of Tested System

Connection Diagram

EUT

Page: 8 of 69




Unilab(Shanghai) Co.,Ltd.
Report No. : UL05420131204FCC003-2

Unilab

Page 9 of 69

1.5. EUT Exercise Software

1 Setup the EUT and simulators as shown on above.

Turn on the power of all equipment.

EUT Communicate with E5515C, then select channel to test.
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2. Technical Test

2.1. Test Environment

ltems Required (IEC 68-1) Actual
Temperature ('C) 15-35 25
Humidity (%RH) 25-75 45
Barometric pressure (mbar) 860-1060 950-1000
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3. Peak Output Power

3.1. Test Equipment

Instrument Manufacturer | Model Serial No. Cali. Due Date
Spectrum Analyzer Agilent N9O038A MY51210142 2014.07.27
Radio Communication Tester Agilent E5515C GB46581718 2014.10.24
Signal Generator Agilent N5183A MY50140938 2014.10.07
Preamplifier CEM EM30180 3008A0245 2014.03.01
DC Power Supply Agilent 6612C MY43002989 | 2014.03.04
Bilog Antenna Schwarzbeck | VULB9160 9160-3316 2014.07.19
VHF-UHF-Biconical Antenna Schwarzbeck | VUBA9117 9117-263 2014.07.19
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D | 9120D-942 2014.07.19
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D | 9120D-943 2014.07.19
3.2. Test Setup
Conducted Power Measurement:
| E5515C
—Directional coupler

EUT

Spectrum
Analvzer
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Radiated Spurious Measurement: below 1GHz
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3.3. Limit

For FCC Part 22.913(a)(2):
The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.

For FCC Part 24.232(c):
The EIRP of mobile transmitters and auxiliary test transmitters must not exceed 2 Watts.
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3.4. 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 spectrum analyzer and E5515C by
a Directional Couple.

c. EUT Communicate with E5515C, 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

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.

j- 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.
o. 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.Test site anechoic chamber refer to ANSI C63.4: 2009.

3.5. Uncertainty

The measurement uncertainty is defined as for Conducted Power Measurement+1.1 dB,
for Radiated Power Measurement+3.1 dB
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3.6. Test Result

The following table shows the conducted power measured:

Table 1
GSM850
Frequenc Conducted Conducted

Modes Channel (I\(jIHz) y Power Power
(dBm) (W)

128(Low) 824.2 32.24 1.67

GSMB850 (GSM) 189(Mid) 836.4 32.05 1.60
251(High) 848.8 32.19 1.66

128(Low) 824.2 32.34 1.71

GSM850 (EDGE 8) 189(Mid) 836.4 32.09 1.61
251(High) 848.8 32.24 1.67

Table 2
GSM1900
Frequenc Conducted | Conducted

Modes Channel (I\(jIHz) y Power Power
(dBm) (W)

512(Low) 1850.2 28.84 0.77

GSM1900 (GSM) 661(Mid) 1880.0 28.99 0.79
810(High) 1909.8 29.07 0.81

512(Low) 1850.2 28.89 0.77

GSM1900 (EDGE 8) 661(Mid) 1880.0 29.04 0.80
810(High) 1909.8 29.02 0.80
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WCDMA
Frequency Conducted Conducted
Modes Channel (MHz) Power Power

(dBm) (W)

4132(Low) 826.4 22.72 0.19

WCDMA Band V 4182(Mid) 836.4 22.68 0.19
4233(High) 846.4 22.54 0.18

9262(Low) 1852.4 23.02 0.20

WCDMA Band |l 9400(Mid) 1880.0 22.96 0.20
9538(High) 1907.6 23.14 0.21
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The following table shows the Radiated power measured :

GSM850 (GSM Link)

Frequency (MHz) écr;;[ ggading E(?sbsie Gain ERP ERP
HN) | (@Bm) | (@B) | (@Bd) | (@Bm) | (W)
Low Channel 128 (824.20MHz)
824.2 H 35.44 3.81 -2.99 28.64 0.731
824.2 \Y 36.67 3.81 -2.99 29.87 0.971
Middle Channel 189 (836.40MHz)
836.4 H 34.86 3.96 -3.04 27.86 0.611
836.4 \Y 35.75 3.96 -3.04 28.75 0.750
High Channel 251 (848.80MHz)
848.8 H 35.22 3.98 -3.10 28.23 0.665
848.8 \Y 36.03 3.98 -3.10 29.04 0.802
GSM850 (EDGE 8 Link)
Frequency (MHz) écr;;[ gce;ading E(?sbs!,e Gain ERP ERP
HN) | (@Bm) | @B) | (@Bd) | (@Bm) | (W)
Low Channel 128 (824.20MHz)
824.2 H 35.17 3.83 -2.99 28.35 0.684
824.2 \Y 35.88 3.83 -2.99 29.06 0.806
Middle Channel 189 (836.40MHz)
836.4 H 34.45 3.96 -3.04 27.45 0.556
836.4 \Y 35.67 3.96 -3.04 28.67 0.736
High Channel 251 (848.80MHz)
848.8 H 35.09 3.97 -3.10 28.02 0.634
848.8 \Y 35.92 3.97 -3.10 28.85 0.767
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GSM1900 (GSM Link)

Ant.Pol. |, SC | Cablel o | EIRP | EIRP
Frequency (MHz) (HIV) R(z%dr:;g Ia);? (dBi) | (@Bm) | (W)

Low Channel 512(1850.20MHz)

1850.2 H 23.08 6.26 | 10.40 | 27.22 | 0.527

1850.2 \Y 21.29 6.26 | 10.40 | 25.43 | 0.349
Middle Channel 661 (1880.00MHz)

1880.0 H 24.21 6.19 | 10.43 | 28.45 | 0.700

1880.0 \Y 20.80 6.19 | 10.43 | 25.04 | 0.320
High Channel 810 (1909.80MHz)

1909.8 H 23.82 6.15 | 10.44 | 28.11 | 0.647

1909.8 \Y, 19.94 6.15 | 10.44 | 24.23 | 0.265

GSM1900 (EDGE 8 Link)
Ant.Pol. |, SC | Cablel oo | EIRP | EIRP
Frequency (MHz) (HIV) R(Z%dr:]r;g I(_ggi (dBi) | (dBm) | (W)

Low Channel 512(1850.20MHz)

1850.2 H 23.02 6.26 | 10.40 | 27.16 | 0.520

1850.2 Vv 21.78 6.26 | 10.40 | 25.92 | 0.391
Middle Channel 661 (1880.00MHz)

1880.0 H 24.15 6.19 | 10.43 | 28.39 | 0.690

1880.0 \Y, 20.65 6.19 | 10.43 | 24.89 | 0.308
High Channel 810 (1909.80MHz)

1909.8 H 23.74 6.15 | 10.44 | 28.03 | 0.635

1909.8 \Y, 20.33 6.15 | 10.44 | 24.62 | 0.290
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WCDMA Band V
Ant. SG Cable :
Frequency (MHz) Pol. | Reading | Loss ((jg'g) (EBRrIrD]) I%VR\’/I)D
(H/V) | (dBm) (dB)
Low Channel 4132(826.4MHz)
826.4 H 25.25 3.83 | -2.99 | 1843 | 0.070
826.4 Vv 26.34 3.83 | -2.99 | 19.52 | 0.089
Middle Channel 4182 (836.4MHz)
836.4 H 26.31 3.96 | -3.04 | 19.31 | 0.085
836.4 Vv 27.21 3.96 | -3.04 | 20.21 | 0.105
High Channel 4233 (846.6MHz)
846.6 H 27.08 3.97 | -3.10 | 20.01 | 0.100
846.6 \Y 27.39 3.97 | -3.10 | 20.32 | 0.108
WCDMA Band Il
SG Cable ,
Ant. Pol. : Gain | EIRP | EIRP
Frequency (MHz) Reading | Loss .
(H/V) (dBm) (dB) (dBi) | (dBm) | (W)
Low Channel 9262(1852.40MHz)
1850.2 H 17.57 6.26 | 10.40 | 21.71 | 0.148
1850.2 \Y, 14.54 6.26 | 10.40 | 18.68 | 0.074
Middle Channel 9400 (1880.00MHz)
1880.0 H 17.25 6.19 | 10.43 | 21.49 | 0.141
1880.0 Vv 14.79 6.19 | 10.43 | 19.03 | 0.080
High Channel 9538 (1907.60MHz)
1909.8 H 17.49 6.15 | 10.44 | 21.78 | 0.151
1909.8 Vv 14.68 6.15 | 10.44 | 18.97 | 0.079
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4. Occupied Bandwidth

4.1. Test Equipment

Occupied Bandwidth

Instrument Manufacturer Model Serial No Cal. Date
Radio Communication Tester Agilent E5515C GB46581718 2014.10.24
Spectrum Analyzer Agilent NOO038A MY51210142 2014.07.27
DC Power Supply Agilent 6612C MY43002989 2014.03.04

4.2. Test Setup

| E5515C
_|[ ditectional coupler

EUT .
Spectrum

Analyzer
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4.3. Limit

N/A

4.4. Test Procedure

Using Occupied Bandwidth measurement function of spectrum analyzer, and setting as follows:

For GSM850/1900 test --- RBW = 3 kHz and VBW = 10 kHz
For WCDMA Band V/Il test --- RBW = 100 kHz and VBW = 300 kHz

4.5. Uncertainty

The measurement uncertainty is defined as+10 Hz
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4.6. Test Result

GSM850 (GSM Link)

-26dB Occupied Bandwidth

99% Occupied Bandwidth

Channel No. | Frequency (MHZz) (kHz) (kHz)
128 824.20 362.5 290.72
189 836.40 357.5 288.80
251 848.80 360.6 292.09

GSM850 (GSM Link), Channel 128

Ref 10.00 dBm

Center 324.2 MHz
Res BW 9.1 kHz

Occupied Bandwidth

VBW 91 kHz

Total Power

290.72 kHz

Transmit Freq Error
x dB Bandwidth

1.092 kHz OBW Power
362.5 kHz x dB
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99.00 %
-26.00 dB




Unilab(Shanghai) Co.,Ltd.
Report No. : UL05420131204FCC003-2

Unilab

Page 22 of 69

GSM850 (GSM Link), Channel 189

Ref 20.00 dBm

Center 836.4 MHz
Res BW 9.1 kHz VBW 91 kHz

Occupied Bandwidth Total Power
288.80 kHz

Transmit Freq Error 570 Hz OBW Power
x dB Bandwidth A57.5 kHz xdB

GSM850 (GSM Link), Channel 251

Ref 10.00 dBm

Center 848.8 MHz
Res BW 9.1 kHz VBW 91kHz

Occupled Bandwidth Total Power

292.09 kHz

Transmit Freq Error 151 Hz OBW Power
x dB Bandwidth 360.6 kHz x dB
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Mkr1 B836.385 MHz
1.5589 dBm

13.8 dBm

99.00 %
-26.00 dB

Mkr1 B48.79 MHz
1.4528 dB

12.1 dBm

99.00 %
-26.00 dB
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GSM850 (EGPRS 8 Link)

-26dB Occupied Bandwidth

99% Occupied Bandwidth

Channel No. | Frequency (MHZz) (kHz) (kHz)
128 824.20 353.6 288.64
189 836.40 363.2 290.77
251 848.80 360.6 296.60

GSM850 (EGPRS 8 Link), Channel 128

Ref 10.00 dBm

Center 824.2 MHz
Res BW 9.1 kHz

Occupied Bandwidth
288.64 kHz

Transmit Freq Error
¥ dB Bandwidth

VEW 91kHz

Total Power

29 Hz OBW Power

353.6 kHz x dB

Page: 23 of 69

12.8 dBm

89.00 %
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GSM850 (EGPRS 8 Link), Channel 189

Ref 20.00 dBm

Center 836.4 MHz
Res BW 9.1 kHz VBW 91 kHz

Occupied Bandwidth Total Power
290.77 kHz

Transmit Freq Error B62 Hz OBWV Power
x dB Bandwidth 363.2 kHz xdB

GSM850 (EGPRS 8 Link), Channel 251

Ref 20.00 dBm

1

' . Fown o
ity -_u"": Ly v W

Center 848.8 MHz
Res BW 9.1 kHz VBW 91 kHz

Occupled Bandwidth Total Power
296.60 kHz

Transmit Freq Error 102 Hz OBW Power
% dB Bandwidth 360.6 kHz x dB
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Mkr1 B836.412 MHz
0.91455 dBm

11.8 dBm

99.00 %
-26.00 dB

11.3 dBm

89.00 %
-26.00 dB
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GSM 1900 (GSM Link)

i . . o . .
Channel No. | Frequency (MHz) (iEIiI)B Occupied Bandwidth ?EH/;) Occupied Bandwidth
512 1850.20 341.6 282.17
661 1880.00 348.9 285.19
810 1909.80 343.7 279.59

GSM1900 (GSM Link), Channel 512

Ref 10.00 dBm

VBW 91 kHz

Occupied Bandwidth Total Power

282.17 kHz

Transmit Freq Error 262 Hz OBW Power
¥ dB Bandwidth 341.6 kHz x dB
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Mkr1 1.850269 GHz
1.65997 dBm

11.8 dBm

99.00 %
-26.00 dB
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GSM1900 (GSM Link), Channel 661

Ref 10.00 dBm

1

L

r -J‘II

VEW 91 KkHz

Occupied Bandwidth Total Power
285.19 kHz

Transmit Freq Error 227 Hz OBW Power
x dB Bandwidth 348.9 kHz x dB

GSM1900 (GSM Link), Channel 810

Ref 10.00 dBm

Center 1.91 GHz
Res BW 9.1 kHz VBW 91 kHz

Occupied Bandwidth Total Power
279.59 kHz

Transmit Freq Error 529 Hz OBW Power
¥ dB Bandwidth 343.7 kHz x dB
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Mkr1 1.8B0008B GHz
0.895874 dBm

12.6 dBm

99.00 %
-26.00 dB

12.5 dBm

99.00 %
-26.00 dB
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GSM1900 (EGPRS 8 Link)

i . . o . .
Channel No. | Frequency (MHz) 26dB OCCL(JEll_ieZd) Bandwidth 99% Occu(pklac;)Bandmdth
512 1850.20 352.4 284.14
661 1880.00 310.6 242 .45
810 1909.80 340.6 281.95

GSM1900 (EGPRS 8 Link), Channel 512

Mkr1 1.85019 GHz
Ref 20.00 dBm 1.8669 dBm

Res BW 9.1 kHz VBW 91 kHz

Occupied Bandwidth Total Power 12.3 dBm

284.14 kHz

Transmit Freq Error 769 Hz OBW Power 99.00 %
x dB Bandwidth 352.4 kHz x dB -26.00 dB
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GSM1900 (EGPRS 8 Link), Channel 661

Ref 20.00 dBm

Res BW 9.1 kHz VBEW 91 KkHz

Occupied Bandwidth Total Power
242.45 kHz

Transmit Freq Error -346 Hz OBW Power 99.00 %
x* dB Bandwidth 310.6 kHz x dB -26.00 dB

GSM1900 (EGPRS 8 Link), Channel 810

Ref 20.00 dBm

Center 1.91 GHz
Res BW 9.1 kHz VBW 91 kHz

Occupied Bandwidth Total Power 11.9 dBm

281.95 kHz

Transmit Freq Error ~180 Hz OBW Power 99.00 %
x dB Bandwidth 340.6 kHz x dB -26.00 dB
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WCDMA Band V
-26dB Occupied Bandwidth 99% Occupied Bandwidth
Channel No. | Frequency (MHz) (MHz) (MHz)
4132 826.40 4.647 4.136
4182 836.40 4.642 4134
4233 846.40 4.649 4.129

WCDMA Band V, Channel 4132

10 dBIdiv

Log

Ref 10.00 dBm

Center 826.4 MHz
#Res BW 100 kHz

Occupied Bandwidth

#VBW 300 kHz

Total Power

4.1369 MHz

Transmit Freq Error
x dB Bandwidth

3.601 kHz OBW Power
4.647 MHz x dB
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WCDMA Band V, Channel 4182

Center 836.4 MHz
#Res BW 100 kHz

Occupied Bandwidth
4.1347 MHz

Transmit Freq Error 190.04 kHz OBW Power
x dB Bandwidth 4.642 MHz x dB

WCDMA Band V, Channel 4233

Center 846.6 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

4.1296 MHz

Transmit Freq Error 853 Hz OBW Power
x dB Bandwidth 4.649 MHz x dB
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99.00 %
-26.00 dB

Sweep 1.267 ms

17.4 dBm

99.00 %

-26.00 dB
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WCDMA Band I
i . . 0 . .
Channel No. | Frequency (MHz) 26dB Occmﬁg)BandWldth 99% OCCU(R/Ilel}AdzI)gandWIdth
9262 1852.4 4635 4133
9400 1880.0 4637 4152
9538 1907.6 4.664 4.130

WCDMA Band Il, Channel 9262

10 dBidiv Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

#/BW 300 kHz

Total Power

4.1335 MHz

Transmit Freq Error
x dB Bandwidth

5.364 kHz
4.635 MHz x dB

OBW Power
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Sweep 1.267 ms

15.5 dBm

99.00 %
-26.00 dB
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WCDMA Band Il, Channel 9400

#/BW 300 kHz

Occupied Bandwidth Total Power
4.1523 MHz

Transmit Freq Error 4.340 kHz OBW Power
x dB Bandwidth 4.637 MHz x dB

WCDMA Band II, Channel 9538

#VBW 300 kHz

Occupied Bandwidth Total Power
4.1308 MHz

Transmit Freq Error -5.437 kHz OBW Power
x dB Bandwidth 4.664 MHz x dB
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Sweep 1.267 ms
29.6 dBm

99.00 %
-26.00 dB

16.1 dBm

99.00 %
-26.00 dB
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5. Spurious Emission At Antenna Terminals (+/- 1MHz)

5.1. Test Equipment

Instrument Manufacturer Model Serial No Cal. Date
Radio Communication Tester | Agilent E5515C GB46581718 2014.10.24
Spectrum Analyzer Agilent N9038A MY51210142 2014.07.27
DC Power Supply Agilent 6612C MY43002989 2014.03.04
5.2. Test Setup

| E5515C

: I[ directional coupler
EUT .
Spectrum

Page: 33 of 69
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5.3. 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.

5.4. Test Procedure

In the 1TMHz 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.

5.5. Uncertainty

The measurement uncertainty is defined as +1.2 dB.
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5.6. Test Result

GSM850 (GSM Link), Channel 128

Ref 20.00 dBm

A o . i
,\-._'."n*"'"'"'l"" bl --1.“._4-.*'-"" %

Eenter 824.0000 MHz

ol
;-r*'“".
K

]t AR, -
_|'|‘.',-"I L wr.l.lll.. 9
i,

Span 1.000 MHz
Sweep 134 ms (1001 pts)

FUMCTIOMN FUMCTION WADTH FUMCTION WaLlE

#VBW 3.0 kHz
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GSM850 (EGPRS 8 Link), Channel 128

Ref 20.00 dBm

Span 1.000 MHz
Sweep 134 ms (1001 pts)

MKR MODE| TRC SCL = L FUMHCTION FURCTION WADTH FURCTION WaLUE

Mkri 849,020 MHz
-26.888 dBm

Eenter 849.0000 MHz
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GSM 1900 (GSM Link), Channel 512

Ref 20.00 dBm

A LA
el -.1.}1'&- i __l‘l
I..".J'I'IH d W ndt

e l.J'JH:I
afherdli
R

Eenter 1.8500000 GHz
#VBW 3.0 kHz

GSM 1900 (GSM Link), Channel 810
Mkr1 1.910 006 GHz
Ref 20.00 dBm =34.941 dBm

I
I

oty .
! IPI 4 I‘!’ ]
e

ML, e s A0 il

Span 1.000 MHZ
Sweep 134 ms (1001 pts)

MKR MODE TRC SCL = L FLMCTION FUNCTION WIDTH FUNCTION VALLE
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GSM1900 (EGPRS 8 Link), Channel 512

Ref 20.00 dEBm

- b A s
Al L e LW

Mkr1 1.910 018 GHz
-33.114 dBm
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WCDMA Band V, Channel 4132

Mkr1 824.000 MHz
10 gBIdw Ref 20.00 dBm =33.335 dBm

- -----. ----

Center 824.000 MHz Span 5.000 MHz
#Res BW 91 kHz #VBW 100 kHz Sweep 1.00 ms (1001 pts)

WCDMA Band V, Channel 4233

Mkr1 849.005 MHz
10 gBIdiv Ref 20.00 dBm -32.058 dBm

Center 849.000 MHz Span 5.000 MHz
#Res BW 100 kHz VBW 1.0 MHz Sweep 1.00 ms (1001 pts)
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WCDMA Band Il, Channel 9262
Mkr1 1.850 005 GHZ

Span 5.000 MH3
Sweep 1.00 ms (1001 pts

MER| MODE| TRC) SCL FUNCTION FUNCTION w/IDTH FUNCTION WALUE

1 IIIII= 1 350 005 GHz 34. 730 ém | |
I R A

WCDMA Band Il, Channel 9538

Mkr1 1.910 010 GHz
10 dBidiv Ref 20.00 dBm -34.458 dBm

N -'--------
- --.T “.ﬂ -—“-----

-10.0

Center 1.910000 GHz Span 5.000 MHz
#Res BW 100 kHz VBW 1.0 MHz Sweep 1.00 ms (1001 pts)
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6. Spurious Emission

6.1. Test Equipment

Instrument Manufacturer | Model Serial No. Cali. Due Date
Spectrum Analyzer Agilent NO038A MY51210142 2014.07.27
Radio Communication Tester Agilent E5515C GB46581718 | 2014.10.24
Signal Generator Agilent N5183A MY50140938 2014.10.07
Preamplifier CEM EM30180 3008A0245 2014.03.01
DC Power Supply Agilent 6612C MY43002989 | 2014.03.04
Loop Antenna Schwarzbeck | FMZB1519 1519-020 2014.03.27
Bilog Antenna Schwarzbeck | VULB9160 9160-3316 2014.07.19
VHF-UHF-Biconical Antenna Schwarzbeck | VUBA9117 9117-263 2014.07.19
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D | 9120D-942 2014.07.19
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D | 9120D-943 2014.07.19
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6.2. Test Setup

Conducted Spurious Emission Measurement:

I E5515C

L

EUT

Spectrum
Analyvzer

Radiated Spurious Measurement: below 30MHz

Soem

{Turntable)

‘e (Ground Plane —
Spectrum Analyzer|
i

Radiated Spurious Measurement: 30MHz to 1GHz

S P 5 T i g SR o WA W AT AW T WA WA

W
VW

<
<

FRPDome

JAntenna Tower)
Antennna

H E =
B — h—l
s Ground Plane

Spectrum Analyzer| —— Controlle

[ ]

B0 em
{Turntable)
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Radiated Spurious Measurement: above 1GHz

' FRPDome

JAntenna Tower)
Antenna
==

agm ——H ‘

8o em

et o it

I

= Ground Plane oo Pre-Amplifier
Spectrum Analyzer| —- go; [7 +] [controlle

i

(Turntable)

6.3. 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.

6.4. Test Procedure

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 E5515C by a

Directional Couple.

. EUT Communicate with E5515C, then select a channel for testing.

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

. The resolution bandwidth of the spectrum analyzer was set at 1 MHz, sufficient scans were taken
to show the out of band Emission if any up to 10th harmonic.

DO Q0o

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

d. 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.

e. The transmitter shall then be rotated through 360° in the horizontal plane, until the maximum
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0.

p.

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.

m. 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.

q.

The frequency range was checked up to 10" harmonic.

r. Test site anechoic chamber refer to ANSI C63.4: 2009

6.5. Uncertainty

The measurement uncertainty is defined as 3.2 dB for Radiated Power Measurement.
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6.6. Test Result

Conducted Spurious Measurement:

GSM850 (GSM Link), Channel 189

Mkr1 15.750 0 MHz

MER MODE| TRC) SCL FUNCTION FUNCTION wWIDTH FUNCTION YALUE

1 IIIII= 15 750 0 MHz 55, 129 8m|l | ]
1

Note: There is not any harmonic but for background noise below 30 MHz.

Mkr1 837.04 MHz
dBidiv  Ref 10.00 dBm -3.179 dBm

M iy e ogm PRk g e e AL b S e it W B L e

Stop 1.0000 GHz
Sweep 2.00 ms (1001 pts)

MKR MODE| TRC SCL i FUMCTIOMN FUHCTION WADTH FUMCTION WaLLE

Note: The signal at point 1 is carrier
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Mkr1 7.112 GHz
iBidiv  Ref 10.00 dBm -42.801 dBm

1

PRI — M-Lv“uu-.-%-'\#-u-wﬂ*""u_u,._._, P Sttt by g i S Ay S R TR
oo BE AR !

GSM850 (EGPRS 8 Link), Channel 189

1LO gBIdw Ref 10.00 dBm

#Res BW (CISPR) 1 MHz #VBW 3.0 MHz

MER| MODE| TRC| SCL FUMCTION FUMCTION WIDTH FUNCTIOMN WALLE

N[ 1]f] 10 107 0 MHz 59, 003 a@em| | ]
2 [N I e A
3 I R R R

Note: There is not any harmonic but for background noise below 30 MHz.
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Mkr1 837.04 MHz
Ref 10.00 dBm -2.21

1dEBm

" - . U] [ [ FPpe R Rpu—
i g i = et sl ek, P A TLT NP N i B e e e s e Ayl AN a

Start 30.0 MHz Stop 1.0000 GHz
ffRes BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 2.00 ms (1001 pts)
MEKR MODE TRC S[L x L FUNCTION FUKCTION WIDTH FUKCTION WALLE

1 I'EEREE H dEm

Note: The signal at point 1 is carrier

Ref 10.00 dBm

1

PR T TR F [ TSP TR - [ -"r—'ifuiﬂ*.\,-.‘_ N i

a g st .--u.\-lll"-“"h.u-.-'*-"‘ L bt B8

b=

Stop 9.000 GHz

#Res BW (CISPR) 1 MHz #FVBW 3.0 MHz Sweep 16.3 ms (1001 pts)
MER MODE TRC SCL X L FUHCTIOMN FUHCTION *1DTH FUHCTION WaLUE [
N N |1 F] 0000 7192GHz| 42891 dBm| 00000 [ 00000000 | 0000
2 [N N I ) I AN

3 N e I N R

N | ! ! ! ! |
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GSM 1900 (GSM Link), Channel 661

Ref 10.00 dBm

10 dBldiv
ST T T T T T T T T |
S K S S S S S U T —
I N N AR RN A A R

-10.0

#Res B.W (CISPR) 1 MHz #/BW 3.0 MHz

FUMCTION FUMCTION WIDTH FUNCTION “&LUE

MER| MODE| TRC SCL
0 N [1]f] 17 4315 MHz 56. 334 Bm | 00O 0 @0O0O0O0O0O0O0O0O]
2 [N I I ]

Note: There is not any harmonic but for background noise below 30 MHz.

Mkr1 871.96 MHz
Ref 10.00 dBm -46.650 dBEm

*'I

s o L B L bt bt etra

T e L S

Stop 1.0000 GHz
Sweep 2.00 ms (1001 pts)

FLIMCTIOMN FUHCTION WADTH FUHCTION WALLE
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Mkr1 1.882 GHz
Ref 10.00 dBm -10.810 dBm

‘_I

o skt g S R L T WI____.,,,_..-Lp...hb.'-a.-.q..-....-.w.-n.-r-'-ub..n.-a-.,-.._.-.,.1.1,_1_',,,,,.%.1_..-*.-.4_.,.-“
o AR —

Stop 10.000 GHz
Sweep 18.3 ms (1001 pts)

MER MODE TRC SCL = L FUHCTION FURCTION WADTH FURCTION WaLUE

Note: The signal at point 1 is carrier
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Mkr1 16.424 6 GHz

Ref 10.00 dBm -36.463 dBm

“I

g e R, - ool
g \patie -
_— 0 BT ———y o J.._‘“‘__Li-‘,_u,,r.l-.ﬂr-lﬁl* ! S RIS L

’ Stop 19.100 GHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 22.8 ms (1001 pts)

MEKR MODE TRC SLL FUNCTION FUHLCTION “ADTH FUHLCTION WALLE
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GSM 1900 (EGPRS 8 Link), Channel 661:

#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MKR MODE| TRC) SCL FUMCTION FUMNCTION WIDTH FUMNCTION YWalLUE

A N [1]f] 11 8740 MHz 57. 834 8m [ 0 00|
xy ! ]
3 [N I I N A . R

Note: There is not any harmonic but for background noise below 30 MHz.

Mkr1 845,77 MHz
-46.609 dBm

dBidiv Ref 10.00 dBm

1

T T P S Y _“_Lﬂ‘_,_..,.___.“.__w.*wﬁh‘,ﬂgﬁw-h-ﬂmmﬂ'ﬂ.m UL

Stop 1.0000 GHz
Sweep 2.00 ms (1001 pts)

FUMHCTIOMN FUHCTION WADTH FUNHCTION YALUE
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Mkr1 1.882 GHz
Ref 10.00 dBm -11.289 dBnrr

NP F ST
vh..-...u.-.-u-r-‘-"‘"‘"""""—"’"‘"""""""“"ﬁ-.-.w.-‘—-um"“'-""—'*‘ s ke i s T SRR TSR

Stop 10.000 GHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 18.3 ms (1001 pts]

MKR MODE| TRC SCL = L FUMCTIOMN FUHCTION WADTH FUMCTION WaLLE

kb, o~
#.-h"hﬁ'u’#""'r"%-‘r bt e P _..H-L_,..*__'_r-n-r-'.'h‘

A PP TS Y TR Ly

s -.-l*#brr*'*-"'--ﬂ-"‘d"

Start 10.000 GHz Stop 19.100 GHz
#Res BW (CISPR) 1 MHz #VBW 3.0 MHz Sweep 22.8 ms (1001 pts)
MEFR MODE TRC SCL = L FUNCTIOMN FUNLCTION %ADTH FUNLCTION VALLE

Sl W (1 F] 0 18838%GHz| 34680dBm| 00000 | 200000 | 0|
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WCDMA Band V, Channel 4182:

Mkr1 2.697 0 MHz

MKR| MODE| TRC| SCL FUMCTION FUMCTION WIDTH FUMCTION ValLLE

1 IIIII-
|
|
|

OWO~-0E WK

#V/BW 3.0 MHz

MER MODE| TRC| SCL FUMCTION FUMCTION WIDTH FUNCTION VALLE

gl N [1[f] 836 07 MHz 9. 136 Bm [ 00 00000
A N [1]f | 607.16 MHz 51 677dBm| [ [ 00000000

owmqmmhm

]
__
]

]
]
]
]
]
11 - rr - - [ |

12 | I ) E
Note: The signal at point 1 is carrier
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10gBId|v Ref 20.00 dBm

MKR| MODE| TRC| SCL FUNCTION FUMCTIOM WD TH FUMCTION WaLLE

N1 6.751 GHz A7, 473 dBm| | 00| 00|
]

WO~ E&RWh

10 I
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WCDMA Band Il, Channel 9400:

Mkr1 2.269 5 MHz
[N A A A A N

- r

| AN g T P g APt

. ----------
[N N N N N

#VBW 3.0 MHz

MKR| MODE| TRC) SCL FUMNCTION FUNCTION WIDTH FUNCTION WalLUE

M N [1]f] 2 269 5 MHz 48 044 FT=Y o I R R
]

#VBW 3.0 MHz

MKR| MODE| TRC| SCL FUMCTION FUMCTION WIDTH FUMCTION %aLUE

N [1]f] 651 77 MHz 52, 028 Bm [ 00000 0]
2 | [ ]
&y | [ ]

MN=20@0oN -~

o
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10 dBidiv.~ Ref 20.00 dBm
Log

MKR| MODE| TRC| SCL FUMCTION FUMCTION WIDTH FUMCTION WaLUE

1 INEEENE 1.881 GHz 8. 646 @m0 00| 0 0@0@0O0O0O]
A N [ 1] f] 3.209 GHz A8850dBm| [ 00000 0000000 ]

10 dBidiv Ref 20.00 dBm
Log

MER MODE| TRC) SCL FUMCTIOM FUMCTION WIDTH FUMCTIOM YaLLE

N [1]f] 19 362 00 GHz 42, 550 éem [ 00000 0000 |
o N [1]f] 19.362 00 GHz 42860dBm| [ 00000 000000000 |
I R

MN2OWwn -~ W

S
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Radiated Spurious Measurement:

9KHz to 30MHz

The low frequency, which started from 9KHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line, and that was not reported per 2.1057 (c).

Above 30MHz
GSM850 (GSM Link), 30MHz to 1GHz
Ant. SG Cable , - .
Frequency (MHz) | Pol. Reading | Loss Gain ERP Limit Margin

Hv) | @Bm | @B) | (@Bd) | (dBm) | (dBm) |(dB)

Middle Channel 189 (836.40MHz)

57.4 H -69.34 0.71 -12.95 | -83.00 |-13.00 |-70.00
867.5 H -72.56 4.16 3.75 -72.97 | -13.00 |-59.97
57.4 \Y -59.53 0.70 -12.95 | -73.18 |-13.00 |-60.18
867.5 \Y -73.47 4.16 3.75 -73.88 | -13.00 |-60.88

GSM850 (GSM Link), Above 1GHz

Ant. SG Cable
Frequency (MHz) | Pol. Reading | Loss
(HV) | (dBm) (dB)

Middle Channel 189 (836.40MHz)

Gain ERP Limit Margin
(dBd) | (dBm) | (dBm) | (dB)

1672.0 H -50.23 6.00 7.25 -48.98 | -13.00 |-35.98
3346.5 H -49.78 8.48 10.45 | -47.81 |-13.00 | -34.81
1672.0 \Y -46.52 6.00 7.25 -45.27 | -13.00 |-32.27
3346.5 \Y -49.36 8.48 1045 | -47.39 |-13.00 |-34.39

GSM850 (EDGE 8 Link), 30MHz to 1GHz

Ant. SG Cable
Frequency (MHz) | Pol. Reading | Loss
(HNV) | (dBm) (dB)

Middle Channel 189 (836.40MHz)

Gain ERP Limit Margin
(dBd) | (dBm) | (dBm) | (dB)

37.0 H -68.79 0.67 -13.55 | -83.01 |-13.00 |-70.01
9562.5 H -71.54 4.16 3.75 -71.95 | -13.00 |-58.95
37.0 \ -66.89 0.68 -13.55 | -81.12 |-13.00 |-68.12
952.5 \Y -69.91 4.16 3.75 -70.32 | -13.00 |-57.32
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GSM850 (EDGE 8 Link), Above 1GHz

Ant. SG Cable
Frequency (MHz) | Pol. Reading | Loss
(HNV) | (dBm) (dB)

Middle Channel 189 (836.40MHz)

Gain ERP Limit Margin
(dBd) | (dBm) | (dBm) | (dB)

1680.0 H -49.51 6.00 7.25 -48.26 | -13.00 |-35.26
3346.0 H -47.65 8.48 10.45 | -45.68 |-13.00 |-32.68
1680.0 \ -44.76 6.00 7.25 -43.51 | -13.00 | -30.51
3346.0 \Y -49.48 7.36 10.45 | -46.39 |-13.00 |-33.39

GSM 1900 (GSM Link), 30MHz to 1GHz

Ant. SG Cable
Frequency (MHz) Pol. Reading | Loss
(H/V) | (dBm) (dB)

Middle Channel 661 (1880.00MHz)
36.0 H -65.87 0.67 -13.55 | -80.09 | -13.00 | -67.09
36.0 \ -58.53 0.68 -13.55 | -72.76 | -13.00 | -59.76

Gain EIRP Limit Margin
(dBi) (dBm) | (dBm) | (dB)

GSM 1900 (GSM Link), Above 1GHz

Ant. SG Cable
Frequency (MHz) Pol. Reading | Loss
(H/V) | (dBm) (dB)

Middle Channel 661 (1880.00MHz)

Gain EIRP Limit Margin
(dBi) (dBm) | (dBm) | (dB)

1187.0 H -49.45 4.96 4.35 -50.06 | -13.00 | -37.06
2054.0 H -41.53 6.69 8.25 -39.97 | -13.00 | -26.97
1187.0 \Y -48.36 4.96 4.35 -48.97 | -13.00 | -35.97
1714.0 Vv -45.19 6.04 8.25 -42.98 | -13.00 |-29.98

GSM1900 (EDGE 8 Link), 30MHz to 1GHz

Ant. SG Cable
Frequency (MHz) Pol. Reading | Loss
(H/V) | (dBm) (dB)

Middle Channel 661 (1880.00MHz)
35.9 H -68.95 0.70 13.55 | -56.10 |-13.00 |-43.10
35.9 \Y -62.35 0.70 13.55 | -49.50 |-13.00 |-36.50

Gain EIRP Limit Margin
(dBi) (dBm) | (dBm) | (dB)
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GSM1900 (EDGE 8 Link), Above 1GHz

Ant. SG Cable . o .
Frequency (MHz) Pol. Reading | Loss Gal_n EIRP Limit Margin
(HN) | (dBm) (dB) (dBi) (dBm) | (dBm) | (dB)
Middle Channel 661 (1880.00MHz)
1187.0 H -45.27 4.96 5.35 -44.88 | -13.00 |-31.88
2428.0 H -54.56 7.29 8.45 -53.40 | -13.00 | -40.40
1187.0 Vv -48.46 4.96 5.35 -48.07 | -13.00 |-35.07
2428.0 Vv -54.31 7.29 8.45 -53.15 | -13.00 |-40.15
WCDMA Band V 30MHz to 1GHz
Ant. SG Cable , o .
. Gain ERP Limit Margin
Frequency (MHz Pol. Reading | Loss
quency (MHz) o | o | @ey | @Bd) | (@Bm) | (@Bm) | (@B)
Middle Channel 4182 (836.40MHz)
86.2 H -67.34 1.09 -1.05 -69.48 | -13.00 |-56.48
86.2 Vv -87.56 1.09 -1.05 -89.70 | -13.00 |-76.70
WCDMA Band V Above 1GHz
Ant. SG Cable , o .
. Gain ERP Limit Margin
Frequency (MHz Pol. Reading | Loss
quency (MHz) o | oS | @ey | @Bd) | (@Bm) | (@Bm) | (@B)
Middle Channel 4182 (836.40MHz)
1669.7 H -46.56 5.95 7.25 -4526 |-13.00 |-32.26
2504.0 H -54.48 7.43 8.45 -53.46 | -13.00 | -40.46
1669.7 Vv -56.43 5.95 7.25 -55.13 | -13.00 | -42.13
2504.0 Vv -48.76 7.43 8.45 -47.74 | -13.00 |-34.74
WCDMA Band Il 30MHz to 1GHz
Ant. SG Cable , o .
. Gain ERP Limit Margin
Frequency (MHz Pol. Reading | Loss
quency (MHz) o | o | @ey | @Bd) | (@Bm) | (@Bm) | (@8)
Middle Channel 1412 (1732.4MHz)
988.1 H -83.13 4.35 2215 |-65.33 |-13.00 |-52.33
34.9 Vv -71.49 0.70 -13.55 | -85.74 | -13.00 |-72.74
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WCDMA Band Il Above 1GHz

At 1SG | Cable | o IERP | Limit | Margin
Frequency (MHz) I(Dl-(|)/IV) zeBantil)ng I(_dos)s (dBd) | (dBm) | (dBm) (dB)g
Middle Channel 1412 (1732.4MHz)
3768.2 H -41.78 6.19 8.25 -39.72 | -13.00 | -26.72
7515.5 H -45.71 8.95 1045 |-44.21 |-13.00 |-31.21
3768.2 Vv -37.32 6.19 8.25 -35.26 | -13.00 | -22.26
7515.5 Vv -44.67 8.95 1045 |-43.17 |-13.00 |-30.17
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7. Frequency Stability Under Temperature & Voltage Variations

7.1. Test Equipment

Instrument Manufacturer Model Serial No. Cali. Due Date
Spectrum Analyzer Agilent N9038A MY51210142 2014.07.27
Radio Communication Tester Agilent E5515C GB46581718 2014.10.24
DC Power Supply Agilent 6612C MY43002989 2014.03.04
DC Power Supply ITECH IT5612 01600210661201014 | 2014.11.15
Temperature Chamber WEISS DU/20/40 58226017340050 2014.12.03

7.2. Test Setup

Temperature Chamber

Spectrum analyzer EUT

A

Att.

Variable Power Supply
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7.3. Limit

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

Limit < 2.5 ppm

7.4. Test Procedure

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.

7.5. Uncertainty

The measurement uncertainty is defined as 10 Hz.
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7.6. Test Result

GSM850 (GSM Link):

Frequency Stability under Temperature

'Il'r(?trgr;:ga(t%r;a Test Fzﬁ/lqﬁze)ncy De(v|_||azt)|on Limit(Hz) Result
-25 836.40 -24.31 +2091
-20 836.40 -23.10 +2091
-10 836.40 -27.12 +2091
0 836.40 -16.33 +2091
10 836.40 -11.22 +2091 PASS
20 836.40 -15.35 +2091
30 836.40 -22.26 +2091
40 836.40 -25.35 +2091
50 836.40 -31.67 +2091
Frequency Stability under Voltage
DC \(/\(;;tage Test (Izhzzqzl;ency De(v|_||azt)|on Limit(Hz) Result
10.2 836.40 -16.21 +2091
12 836.40 -33.73 +2091 PASS
13.8 836.40 -22.97 +2091

Notes: The manufacture declared that the EUT could work between voltages 6V~48 V, and this

EUT could normally work under the condition from -25°C to 70°C.
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GSM850 (EDGE 8 Link):

Frequency Stability under Temperature

-]I-r?tn; R:rla(t%r;e Fre-giztncy De(v|_i|azt)ion Limit(Hz) Result
(MHz)
-25 836.40 -13.25 +2091
-20 836.40 -9.56 +2091
-10 836.40 -18.37 +2091
0 836.40 -27.32 +2091
10 836.40 -32.74 +2091 PASS
20 836.40 -29.36 +2091
30 836.40 -34.27 +2091
40 836.40 -33.55 +2091
50 836.40 -41.23 +2091
Frequency Stability under Voltage
DC \(/\(;;tage Test (Fertla_'qu;ency De(v|_||azt)|on Limit(Hz) Result
10.2 836.40 -12.34 +2091
12 836.40 -18.92 +2091 PASS
13.8 836.40 -20.73 +2091

Notes: the manufacture declared that the EUT could work between voltages 6V~48 V, and this EUT

could normally work under the condition from -25°C to 70°C.
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GSM 1900 (GSM Link):

Frequency Stability under Temperature

-]I-r?trz Rzrla(t%r;e Fre-giztncy De(v|_i|azt)ion Limit(Hz) Result
(MHz)
-25 1880.00 -23.45 +4700
-20 1880.00 -20.26 +4700
-10 1880.00 -19.22 +4700
0 1880.00 -14.41 +4700
10 1880.00 -30.24 +4700 PASS
20 1880.00 -46.25 +4700
30 1880.00 -23.27 +4700
40 1880.00 -34.23 +4700
50 1880.00 -41.22 +4700
Frequency Stability under Voltage
DC \(/\(;;tage Test (Fertla_'qu;ency De(v|_||azt)|on Limit(Hz) Result
10.2 1880.00 -23.19 +4700
12 1880.00 -26.25 +4700 PASS
13.8 1880.00 -31.30 +4700

Notes: the manufacture declared that the EUT could work between voltages 6V~48 V, and this EUT

could normally work under the condition from -25°C to 70°C.
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GSM1900 (EDGE 8 Link):

Frequency Stability under Temperature

Test

Tﬁ{g rp:/ee]za(t%rf Frc(al\(jltlj_'ezr;cy De(vl_||e;t)|on Limit(Hz) Result
-25 1880.00 -24.21 4700
-20 1880.00 -23.61 +4700
-10 1880.00 -21.23 +4700
0 1880.00 -30.46 +4700
10 1880.00 -24.85 +4700 PASS
20 1880.00 -21.22 +4700
30 1880.00 -30.72 +4700
40 1880.00 -30.91 +4700
50 1880.00 -29.09 +4700
Frequency Stability under Voltage
DC \(/\(;;tage Fre-cziztncy De(v|_i|azt)ion Limit(Hz) Result
(MHZz)
10.2 1880.00 -29.50 +4700
12 1880.00 -21.25 +4700 PASS
13.8 1880.00 -18.30 +4700

Notes: the manufacture declared that the EUT could work between voltages 6V~48 V, and this EUT

could normally work under the condition from -25°C to 70°C.
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WCDMA Band V:

Frequency Stability under Temperature

-]I-r?tn; R:rla(t%r;e Fre-giztncy De(v|_i|azt)ion Limit(Hz) Result
(MHz)
-25 836.40 11.35 +2091
-20 836.40 13.21 +2091
-10 836.40 -16.12 +2091
0 836.40 -16.25 +2091
10 836.40 -24.80 +2091 PASS
20 836.40 -19.32 +2091
30 836.40 11.22 +2091
40 836.40 15.21 +2091
50 836.40 20.20 +2091
Frequency Stability under Voltage
DC \(/\(;;tage Test (Fertla_'qu;ency De(v|_||azt)|on Limit(Hz) Result
10.2 836.40 20.94 +2091
12 836.40 16.21 +2091 PASS
13.8 836.40 24 .31 +2091

Notes: the manufacture declared that the EUT could work between voltages 6V~48 V, and this EUT

could normally work under the condition from -25°C to 70°C.
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WCDMA Band II:

Frequency Stability under Temperature

ngrrilearla(t%r;e Test I?ﬁgl;:ncy De(v|_||azt)|on Limit(Hz) Result
-25 1880.00 11.21 +4700
-20 1880.00 14.35 +4700
-10 1880.00 -13.72 +4700
0 1880.00 -19.21 +4700
10 1880.00 -17.36 +4700 PASS
20 1880.00 -13.45 +4700
30 1880.00 -11.74 +4700
40 1880.00 14.82 +4700
50 1880.00 21.42 +4700
Frequency Stability under Voltage
DC \(/\c/);tage Test (I?\;ilqzl;ency De(vl_llazt)lon Limit(Hz) Result
10.2 1880.00 -28.29 +4700
12 1880.00 -19.41 +4700 PASS
13.8 1880.00 -20.58 +4700

Notes: the manufacture declared that the EUT could work between voltages 6V~48 V, and this EUT

could normally work under the condition from -25°C to 70°C.
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8.Attachment

PHOTOGRAPHS OF TEST SETUP

Please refer to the file named “2ABFI-RCM30113_Part22&24 Setup Photos”.

PHOTOGRAPHS OF EUT

Please refer to the two files named “2ABFI-RCM30113_EUT External Photos” and
“2ABFI-RCM30113_EUT Internal Photos”.

----End of the report----
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