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SUMMARY OF TEST RESULT
Report | opeciFICATION | Description Limit Result
Section
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) | oo EA9e <43+10lg(P[Watts]) | PASS
part 24.238(a)
part 2.1051 Conducted
6 part 22.917(a) Spurious <43+10lg(P[Watts]) PASS
part 24.238(a) Emission
part 2.1053 Field Strength of
6 part 22.917(a) Supurious <43+10Ilg(P[Watts]) PASS
part 24.238(a) Radiation
part 2.1055 SF{:gi‘I’itey”foﬁ
7 part 22.355 T ture & <2.5 ppm PASS
part 24.235 empera
Voltage
8 part 24.232(d) Peak-to-Average <13dB PASS
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1.General Information

1.1. EUT Description

Product Name: GSM/GPRS+GPS Module
Model Name: SIM808

Hardware Version: V2.01

Software Version: SIM800R14.18

RF Exposure Environment: | Uncontrolled

GSM/ EDGE

Support Band: GSM850/PCS1900
GPRS Class: 12

GSM 850: 824.2MHz to 848.8MHz
PCS 1900: 1850.2MHz to 1909.8MHz
GSM 850: 869.2MHz to 893.8MHz
PCS 1900: 1930.2MHz to 1989.8MHz

Type of modulation: GSM/GPRS for GMSK

Antenna Type: External,separate RF-connector

GSM 850:2.5dBi
PCS 1900: 2.5dBi

Tx Frequency Range:

Rx Frequency Range:

Antenna Peak Gain:

1.2. Mode of Operation

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

Test Mode
Band Radiated TCs Conducted TCs
GSM 850 GSM Link GSM Link
GSM1900 GSM Link GSM 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 .

3. For the ERP/EIRP and radiated emission test, every axis (X, Y, Z) was verified, and show the
worst (X axis) result on this report.
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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 (GMSICLTXSIO) | 3546 | 3245 | 3246 | 2891 | 20.16 | 2002
GPRS (GMSK 1TXSI00 | 3545 | 3245 | 3246 | 28.90 | 29.16 | 29.03
GPRS (GM3K 2Txslo) | 3137 | 31.37 | 3140 | 28.27 | 28.35 | 28.06
GPRS (GMSK.3Txslo) | 2032 | 20.33 | 20.15 | 2651 | 26.40 | 25.98
GPRS (GMSK, 4Txslol) | 2758 | 2750 | 27.63 | 25.70 | 2558 | 25.16
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1.3. Tested System Details

Unilab
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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

1.5. EUT Exercise Software

1 Setup the EUT and simulators as shown on above.

2 Turn on the power of all equipment.

3 EUT Communicate with E5515C, then select channel to test.




Unilab(Shanghai) Co.,Ltd.

Report No. : UL15820160415FCC002-1

2. Technical Test

2.1. Test Environment

Page 8 of 51

ltems Required (IEC 68-1) Actual
Temperature (C) 15-35 21
Humidity (%RH) 25-75 a7
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 N9038A MY51210142 11.05.2016
Radio Communication Tester Agilent E5515C GB46581718 06.02.2016
Signal Generator Agilent N5183A MY50140938 01.01.2017
Preamplifier CEM EM30180 3008A0245 06.08.2016
Bilog Antenna Schwarzbeck | VULB9160 9160-3316 09.19.2016
VHF-UHF-Biconical Antenna Schwarzbeck | VUBA9117 9117-263 09.19.2016
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D | 9120D-942 09.19.2016
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D | 9120D-943 09.19.2016

The measure equipment had been calibrated once a year.

3.2. Test Setup

Conducted Power Measurement:

I[ ditectional coupler

EUT

Spectrum
Analvzer
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Radiated Spurious Measurement: below 1GHz

W T g T N W AT AW AT Y Y Ay ViV T NV A T T Y i Y TV,

. Wy '_"..'1.' o '«."'.- W
-~ FRP Dome

JAntenna Tower)
Antennna

(Turntable)

‘=t Ground Plane
Spectrum Analyzer| —+
[ ]

Radiated Spurious Measurement: above 1GHz

FRP Dome
Antenna Tower)
EUT Antenna
I AE l__. b
T C 1 D
8uem M : am —H
AAAAN K AR KKK K -

(Turntable)

s Ground Plane Pre-Amplifier
Spectrum Analyzer| —— [ | [Controlle

L

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

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

g.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:
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Table 1
GSM850
Erequenc Conducted Conducted

Modes Channel (I\C}IHz) y Power Power
(dBm) W)

128(Low) 824.2 32.46 1.76

GSM850 (GSM) 189(Mid) 836.4 32.45 1.76
251(High) 848.8 32.46 1.76

128(Low) 824.2 32.45 1.76

GSM850 (GPRS 12) 189(Mid) 836.4 32.45 1.76
251(High) 848.8 32.46 1.76

Table 2
GSM1900
Erequenc Conducted | Conducted

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

512(Low) 1850.2 28.91 0.78

GSM1900 (GSM) 661(Mid) 1880.0 29.16 0.82
810(High) 1909.8 29.02 0.80

512(Low) 1850.2 28.90 0.78

GSM1900 (GPRS 12) 661(Mid) 1880.0 29.16 0.82
810(High) 1909.8 29.03 0.80
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The following table shows the Radiated power measured :

GSM850 (GSM Link)

Frequency (MHz) égf ggading (L:SSbsle 8@3) (EdRI’BTn) (E\)V?)P
(H/V) | (dBm) (dB)

Low Channel 128 (824.20MHz)

824.2 H 37.42 3.83 -2.99 | 30.60 1.15

824.2 \Y 37.18 3.83 -2.99 | 30.36 1.09

Middle Channel 189 (836.40MHz)

836.4 H 37.51 3.96 -3.04 | 30.51 1.12

836.4 Y, 37.64 3.96 -3.04 | 30.64 1.16

High Channel 251 (848.80MH2z)

848.8 H 36.75 3.97 -3.10 | 29.68 0.93

848.8 Y, 38.26 3.97 -3.10 | 31.19 1.32

GSM850 (GPRS 12 Link)

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

Gain |ERP |ERP
(dBd) | (dBm) | (W)

Low Channel 128 (824.20MHz)

824.2 H 37.72 3.83 -2.99 | 31.10 1.29
824.2 \Y 37.67 3.83 -2.99 | 30.85 1.22
Middle Channel 189 (836.40MHz)

836.4 H 37.48 3.96 -3.04 | 30.48 1.12
836.4 \Y 37.11 3.96 -3.04 | 30.11 1.03
High Channel 251 (848.80MHz)

848.8 H 37.45 3.97 -3.10 | 30.18 1.04

848.8 Vv 37.56 3.97 -3.10 30.29 1.07
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GSM1900 (GSM Link)
Ant. SG Cable :
Frequency (MHz) Pol. | Reading | Loss (C:jglr)] (EII;E) E({/F\;;D
(H/V) | (dBm) (dB)
Low Channel 512(1850.20MHz)
1850.2 H 23.78 6.26 | 10.40 | 27.92 0.62
1850.2 \Y 23.36 6.26 | 10.40 | 27.50 0.56
Middle Channel 661 (1880.00MHZz)
1880.0 H 22.89 6.19 | 10.43 | 27.13 0.52
1880.0 \Y 23.54 6.19 | 10.43 | 27.78 0.60
High Channel 810 (1909.80MHz)
1909.8 H 23.27 6.15 | 10.44 | 27.56 0.57
1909.8 \Y 23.35 6.15 | 10.44 | 27.64 0.58
GSM1900 (GPRS 12 Link)
Ant. SG Cable ,
Frequency (MHz) Pol. | Reading | Loss Gain | EIRP EIRP

HV) | @Bm) | (@) | (@BD | @Bm) | (W)

Low Channel 512(1850.20MHz)

1850.2 H 23.72 6.26 | 10.40 | 27.86 0.61

1850.2 \Y 23.43 6.26 | 10.40 | 27.57 0.57
Middle Channel 661 (1880.00MHZz)

1880.0 H 22.96 6.19 | 10.43 | 27.20 0.52

1880.0 \Y 23.34 6.19 | 10.43 | 27.58 0.57
High Channel 810 (1909.80MHz)

1909.8 H 23.53 6.15 | 10.44 | 27.82 0.61

1909.8 V 23.25 6.15 | 10.44 | 27.54 0.57
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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 06.02.2016
Spectrum Analyzer Agilent N9038A MY51210142 11.05.2016

The measure equipment had been calibrated once a year.

4.2. Test Setup

| E5515C
_Il Nrectional coupler

EUT

Spectrum
Analvzer
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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

4.5. Uncertainty

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

GSM850 (GSM Link)

Unilab
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] . . 0 . .
Channel No. | Frequency (MHz) 26dB OCCL(Jkp:_('eZo; Bandwidth 99% Occu&lati)Bandmdth
128 824.20 339 272.79
189 836.40 335.9 274.68
251 848.80 3449 276.89

GSM850 (GSM Link), Channel 128

Ref 20.00 dBm

g

iy

et "J"

Center 824.2 MHz
#Res BW 3 kHz

Occupied Bandwidth

|
ﬂw""h‘ﬂh'-'"‘

| e O

i

#VBW 10 kHz

Total Power

272.79 kHz

Transmit Freq Error
x dB Bandwidth

339.0 kHz

-269 Hz OBW Power

x dB

Sweep 136.1 ms;

31.8 dBm

99.00 %
-26.00 dB
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GSM850 (GSM Link), Channel 189

Ref 20.00 dBm

-L-"‘.'ryil"d\“TMI‘"i"“.ﬁnT'- |"HJ'||
N

St

#VBW 10 kHz

Occupied Bandwidth Total Power
274.68 kHz

Transmit Freq Error 2.573 kHz OBW Power
x dB Bandwidth 335.9 kHz x dB

GSM850 (GSM Link), Channel 251

Ref 20.00 dBm

#VBW 10 kHz

Occupied Bandwidth Total Power

276.89 kHz

Transmit Freq Error 120 Hz OBW Power
x dB Bandwidth 344.9 kHz x dB

Unilab
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32.1 dBm

99.00 %
-26.00 dB

Span 1 MHz
Sweep 136.1 ms

32.7 dBm

99.00 %
-26.00 dB
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GSM850 (GPRS 12 Link)

Unilab
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] . . 0 . .
Channel No. | Frequency (MHz) 26dB OCCL(Jkp:_('eZo; Bandwidth 99% Occu&lati)Bandmdth
128 824.20 343 275.42
189 836.40 341.8 273.57
251 848.80 338.1 274.57

GSM850 (GPRS 12 Link), Channel 128

Ref 20.00 dBm

AT

Center 824.2 MHz

#Res BW 3 kHz #VBW 10 kHz

Occupied Bandwidth Total Power

275.42 kHz

Transmit Freq Error 800 Hz OBW Power

x dB Bandwidth 343.0 kHz x dB

32.3 dBm

99.00 %
-26.00 dB
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GSM850 (GPRS 12 Link), Channel 189

Ref 20.00 dBm

P iy "L "'f"#‘\ - J-Il‘l,n .
iy

#VBW 10 kHz

Occupied Bandwidth Total Power

273.57 kHz

Transmit Freq Error 1.227 kHz OBW Power
x dB Bandwidth 341.8 kHz x dB

GSM850 (GPRS 12 Link), Channel 251

Ref 20.00 dBm
F "l_..‘l ’L| L 4
; ‘LU J'JJ'UJ""".I' ¥ "ul‘n.jﬂp

Center 848.8 MHz
#VBW 10 kHz

Occupied Bandwidth Total Power

274.57 kHz

Transmit Freq Error 535 Hz OBW Power
x dB Bandwidth 338.1 kHz x dB

32.8 dBm

99.00 %
-26.00 dB

99.00 %
-26.00 dB

Unilab
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GSM 1900 (GSM Link)

Unilab
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Channel No. | Frequency (MHz) (ilﬁil)?’ Occupied Bandwidth (95;/;) Occupied Bandwidth
512 1850.20 324.60 263.48
661 1880.00 327.10 263.33
810 1909.80 320.40 264.68

GSM1900 (GSM Link), Channel 512

Ref 20.00 dBm

]
.ll'l.l I-rﬂn
i H.“q'“vPl‘Jfrri"l‘h* '

Center 1.85 GHz
#Res BW 3 kHz

Occupied Bandwidth

ST T
IH'I'T“#IW {“ LIII""""I-M,'_L

#VBW 10 kHz

Total Power

263.48 kHz

Transmit Freq Error
x dB Bandwidth

324.6 kHz

243 Hz OBW Power

x dB

0

%
ey,
J’HH'.

30.3 dBm

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

Ref 20.00 dBm

anfiy o N Wi 'l-u L
i e

Center 1.88 GHz
. #VBW 10 kHz

Occupied Bandwidth Total Power

263.33 kHz

Transmit Freq Error 546 Hz OBW Power 99.00 %
x dB Bandwidth 327.1 kHz x dB -26.00 dB

GSM1900 (GSM Link), Channel 810

o e i
P il
.ﬁ-\‘"" "'.1.51

#VBW 10 kHz

Occupied Bandwidth Total Power 31.3 dBm

264.68 kHz

Transmit Freq Error 776 Hz OBW Power 99.00 %
x dB Bandwidth 320.4 kHz x dB -26.00 dB
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GSM1900 (GPRS 12 Link)
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] . . 0 . .
Channel No. | Frequency (MHz) 26dB OCCL(Jkp:_('eZo; Bandwidth 99% Occu&lati)Bandmdth
512 1850.20 335.0 263.50
661 1880.00 328.0 266.14
810 1909.80 325.90 263.66

GSM1900 (GPRS 12 Link), Channel 512

Ref 20.00 dBm

Occupied Bandwidth

#VBW 10 kHz

Total Power

263.50 kHz

Transmit Freq Error 1.679 kHz

x dB Bandwidth

335.0 kHz

OBW Power
x dB

30.8 dBm

99.00 %
-26.00 dB
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GSM1900 (GPRS 12 Link), Channel 661

Ref 20.00 dBm

"W“r I"I"‘I-,'\"‘l‘""l:'"":"‘ttﬂ\ﬂﬁm

i

#VBW 10 kHz

Occupied Bandwidth Total Power
266.14 kHz

Transmit Freq Error -284 Hz OBW Power
x dB Bandwidth 328.0 kHz x dB

GSM1900 (GPRS 12 Link), Channel 810

Ref 20.00 dBm
“‘_‘Tur.-»,.-.,x‘uv‘-\u,wuhw

Center 1.91 GHz
#VBW 10 kHz

Occupied Bandwidth Total Power

263.66 kHz

Transmit Freq Error 958 Hz OBW Power
x dB Bandwidth 325.9 kHz x dB

30.3 dBm

99.00 %
-26.00 dB

30.9 dBm

99.00 %
-26.00 dB

Unilab
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5.Spurious Emission At Antenna Terminals (+/- 1IMHz)
5.1. Test Equipment
Instrument Manufacturer Model Serial No Cal. Date
Radio Communication Tester | Agilent E5515C GB46581718 06.02.2016
Spectrum Analyzer Agilent N9038A MY51210142 11.05.2016
The measure equipment had been calibrated once a year.
5.2. Test Setup

| E5515C

: I[ ditectional coupler
EUT .
Spectrum

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

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

) daisiv__ Ref 30.00 dBm

10

Center 824.0000 MHz
#Res BW 3.0 kHz #VBW 10 kHz*

K Wl A
e gkl
Il"r W W

Ilrh

Center 849.0000 MHz
#Res BW 3.0 kHz #VBW 10 kHz*

Unilab
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Mkr1 824.000 MHz
-31.222 dBm

Span 1.000 MHz
Sweep 136.1 ms (1001 pts)

MKkr1 849.000 MHz
-31.355 dBm

i g VP, T T

Span 1.000 MHz
Sweep 136.1 ms (1001 pts)
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GSM850 (GPRS 12 Link), Channel 128

Ref 20.00 dBm

Pl
S L
g pmedifin Jog, r1¥ )

Center 824.0000 MHz
#Res BW 3.0 kHz #VBW 10 kHz*

GSM850 (GPRS 12 Link), Channel 251
10dBdv__ Ref 20.00 dBm

N R
" Ay

ﬁl"“'“r ' i

Center 849.0000 MHz
#Res BW 3.0 kHz #VBW 10 kHz*

Unilab
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Mkr1 824.000 MHz
-33.159 dBm

Span 1.000 MHz
Sweep 136.1 ms (1001 pts)

1
Ll .‘ﬂ,uﬂJ"‘Lm

Mian

W
e "l.n'rkh.*-\.dn\,,,‘.u,

Span 1.000 MHz
Sweep 136.1 ms (1001 pts)
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GSM 1900 (GSM Link), Channel 512

Mkr1 1.850 000 GHz
1 geiciv__ Ref 20.00 dBm -34.781 dBm

o
InJ'-
A&
.“U
el
Irl_l“"|l .

R oot o

A ’_.I-L_fu'\'-n.,f..,ﬂm..mﬂr‘

Center 1.8500000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 136.1 ms (1001 pts)

GSM 1900 (GSM Link), Channel 810
Mkr1 1.910 000 GHz

10 deidiv  Ref 20.00 dBm -33.823 dBm
Z':lﬂ

LT
n:u" o ||,|A-|
T hﬂ.‘

Vi
v ..-""( W P e
KT St Ay it ey

k' Wy
.]J'

Center 1.9100000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 136.1 ms (1001 pts)




L]
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL15820160415FCC002-1 Page 30 of 51

GSM1900 (GPRS 12 Link), Channel 512

Mkr1 1.850 000 GHz

10 g8y Ref 20.00 dBm -36.147 dBm

r,.u'|I,I1.J|"'f"|.-"i'l'l”,‘.¢.|.\l
TP

5]

Center 1.8500000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 136.1 ms (1001 pts)

GSM1900 (GPRS 12 Link), Channel 810

| Mkr1 1.910 000 GHz
10 ge/aiv__Ref 20.00 dBm -35.315 dBm

"r-r.q_,w
g,
lﬂﬂN .
A,
ey r.f'-u.h:\.,ul!'\mﬂ A

‘A |

Center 1.9100000 GHz Span 1.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 136.1 ms (1001 pts)
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6.Spurious Emission

6.1. Test EqQuipment
Instrument Manufacturer | Model Serial No. Cali. Due Date
Spectrum Analyzer Agilent N9038A MY51210142 11.05.2016
Radio Communication Tester Agilent E5515C GB46581718 06.02.2016
Signal Generator Agilent N5183A MY50140938 01.01.2017
Preamplifier CEM EM30180 3008A0245 06.08.2016
Loop Antenna Schwarzbeck | FMzZB1519 1519-020 03.02.2017
Bilog Antenna Schwarzbeck | VULB9160 9160-3316 09.19.2016
VHF-UHF-Biconical Antenna Schwarzbeck | VUBA9117 9117-263 09.19.2016
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D | 9120D-942 09.19.2016
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D | 9120D-943 09.19.2016

The measure equipment had been calibrated once a year.
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6.2. Test Setup

Conducted Spurious Emission Measurement:

I E5515C

: |I directional coupler

EUT
Spectrum

Analvzer

Radiated Spurious Measurement: below 30MHz

T I L L T L T L L T N LR L T L R LA O N L L L T I L L Wy dn Jho s Tk B
I TAYEAYATAY TR Y A wf o Wi TAWATAT Y Y -

- eRpsome

AE EUT 1

| |’— 1
T [ ] | I im .
Hoem H — am —1 -
{Turntable) i ¥ _l <.

‘= Ground Plane
Spectrum Analyzer| |
[

MAntenna Tower)

Antennna

L

i ﬂ | e
8o em 1
{Turntable) -
- (Ground Plane
Spectrum Analyzer| —— Controlle
1

[
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Radiated Spurious Measurement: above 1GHz

FRP Dom‘e‘

JAntenna Tower)

Antenna

Soem

(Turntable)

— Ground Plane = Pre-Amplifier
Spectrum Analyzer| — l | [Controlle

[

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.

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

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

e. 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.

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

¢. 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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signal level is detected by the measuring receiver.

f. 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.

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

p. The measure of the effective radiated power is the larger of the two levels recorded at the input to

the substitution antenna, corrected for gain of the substitution antenna if necessary.

g. The frequency range was checked up to 10™ harmonic.

r. Test site anechoic chamber refer to ANSI/TIA-603-D-2010.

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 9.0 kHz
10 dBidiv ~ Ref 2.00 dBm -17.255 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 9.1 kHz Sweep 346.6 ms (10000 pts)

Mkr1 836.34 MHz
9.120 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.32 ms (10000 pts)

Note: The signal at point 1 is carrier
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Mkr1 1.01
Ref 4.00 dBm -59.

Start 1.0000 GHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 pts)

Mkr1 2.509 2 GHz
10 dejdiv_ Ref 4.00 dBm -45.803 dBm

Start 1.500 GHz Stop 9.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 13.33 ms (20000 pts)
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GSM850 (GPRS 12 Link), Channel 189

Mkr1 9.0 kHz
-19.309 dBm

Start 9 kHz Stop 30.00 MHz
#Res BW 9.1 kHz #VBW 27 kHz Sweep 346.6 ms (10000 pts)

Mkr1 836.34 MHz

Ref -4.00 dBm 8.664 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.32 ms (10000 pts)

Note: The signal at point 1 is carrier
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Mkr1 1.254 73 GHz
Ref -4.00 dBm -58.873 dBm

Start 1.0000 GHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (10000 pts)

Mkr1 2.509 6 GHz
10 _:'1|!-"'||'- Ref -4.00 dBm -44.560 dBm

Start 1.500 GHz Stop 9.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 13.33 ms (20000 pts)
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GSM 1900 (GSM Link), Channel 661

Mkr1 9.0 kHz
10 dBidiv.~ Ref 2.00 dBm -17.781 dBm

6

Start 9 kHz Stop 30.00 MHz
#Res BW 9.1 kHz #VBW 27 kHz Sweep 346.6 ms (10000 pts)

Mkr1 701.40 MHz
1Lo gsrdw Ref 2.00 dBm -43.207 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.32 ms (10000 pts)
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Mkr1 1.880 097 GHz
10 ge/civ__Ref 4.00 dBm 3.289 dBm

Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 21.33 ms (40000 pts)

Note: The signal at point 1 is carrier

Mkr1 5.640 3 GHz
10 _j'1|!-"'|l'- Ref -4.00 dBm -39.827 dBm

Start 2.400 GHz Stop 19.100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 42.67 ms (40000 pts)
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GSM 1900 (GPRS 12 Link), Channel 661:

Mkr1 9.0 kHz
10 dBidiv.~ Ref 2.00 dBm -17.781 dBm

N —-—
1

Start 9 kHz Stop 30.00 MHz
#Res BW 9.1 kHz #VBW 27 kHz Sweep 346.6 ms (10000 pts)

Mkr1 488.56 MHz
10 dBidiv  Ref 2.00 dBm -42.118 dBm

- ----------

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 93.32 ms (10000 pts)
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Mkr1 1.880 202 GHz
Ref -4.00 dBm 4.030 dBm

Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.667 ms (40000 pts)

Note: The signal at point 1 is carrier

Mkr1 5.640 3 GHz
10 e/l Ref 4.00 dBm -39.529 dBm

Start 2.400 GHz Stop 19.100 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 42.67 ms (40000 pts)
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Radiated Spurious Measurement:

GSM850 (GSM Link), 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).

GSM850 (GSM Link), 30MHz to 1GHz

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

Middle Channel 189 (836.40MHz)
562 H 4438 [3.12 |-257 |-50.07 |-13.00 |-37.07
562 Vv 4495 [3.12 |-257 |-48.62 |-13.00 |-37.64

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

GSM850 (GSM Link), Above 1GHz

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

Middle Channel 189 (836.40MHz)
2509.1 H 5319 |7.32 |-2.86 |-64.37 |-13.00 |-50.37
2509.1 Vv -50.38 [7.32 |-2.86 |-63.56 |-13.00 |-47.56

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

GSMB850 (GPRS 12 Link), 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).

GSMB850 (GPRS 12 Link), 30MHz to 1GHz

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

Middle Channel 189 (836.40MHZz)
575 H -45.98 3.16 -2.63 -51.77 | -13.00 |-38.77
575 Y, -42.52 3.16 -2.63 -50.51 |-13.00 |-35.31

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

GSM850 (GPRS 12 Link), Above 1GHz

Ant. SG Cable . o .
. Gain ERP Limit Margin
Frequency (MHz) | Pol. Reading | Loss
(HV) | (dBm) (dB) (dBd) | (dBm) | (dBm) | (dB)

Middle Channel 189 (836.40MHz)
2509.1 H -53.73 7.32 -2.86 -65.01 | -13.00 |-50.91
2509.1 \Y -50.17 7.32 -2.86 -61.37 | -13.00 |-47.35
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GSM1900 (GSM Link), 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).

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

Unilab
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Frequency (MHz) ggf FSQSading (L:c?sbsle (C;glr)\ (Eo:grl:) l(‘érg;;) I(\(/IjaBr)gln
(H/V) | (dBm) (dB)
Middle Channel 661 (1880.00MHZz)
572 H -46.65 3.16 -2.63 -51.42 | -13.00 |-39.44
572 \Y, -43.40 3.16 -2.63 -48.98 | -13.00 | -36.19
GSM 1900 (GSM Link), Above 1GHz
Ant. | SG - pCable | oo | EIRP | Limit | Margin
Frequency (MHz) (P|_c|>/|\./) (Rd%an(:l)ng I(_c(i)BS)S (dBi) @Bm) | (@Bm) (dB)g
Middle Channel 661 (1880.00MH2z)
3760 H -47.77 8.85 -3.28 | -60.92 | -13.00 | -46.90
3760 \Y, -47.98 8.85 -3.28 | -59.06 |-13.00 |-47.11

GSM1900 (GPRS 12 Link), 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).

GSM1900 (GPRS 12 Link), 30MHz to 1GHz

Frequency (MHz) é\(r)l;[ gce;ading (L::sbsle 823 (Eo:ng) l(‘ég;) ?éllaBr)gln
(H/V) | (dBm) (dB)
Middle Channel 661 (1880.00MHZz)
574 H -43.52 3.16 -2.63 -50.31 | -13.00 | -36.31
574 Vv -45.01 3.16 -2.63 -48.80 |-13.00 | -37.80
GSM1900 (GPRS 12 Link), Above 1GHz
Ant. | SG o Cable | oo | EIRP | Limit | Margin
Frequency (MHz) (P|—(|)/I\./) (F\:j%an(:l)ng I(_(;)é)s (dBi) @Bm) | (dBm) (dB)g
Middle Channel 661 (1880.00MHz)
3760 H -50.70 8.85 -3.28 |-61.71 | -13.00 | -49.83
3760 Y, -48.50 8.85 -3.28 | -59.52 | -13.00 | -47.63
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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 11.05.2016
Radio Communication Tester Agilent E5515C GB46581718 06.02.2016
DC Power Supply Agilent 6612C MY43002989 03.02.2017
Temperature Chamber WEISS DU/20/40 58226017340050 05.27.2017

The measure equipment had been calibrated once a year.

7.2. Test Setup

Temperature Chamber

Spectium analvzer EUT

i

ALt

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 -20°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

Page 47 of 51

Temperature Test Frequency Deviation Limit
Interval (C) (MHz) (Hz) (Hz)
-20 836.40 -11.22 +2091
-10 836.40 23.29 +2091
0 836.40 -25.32 +2091
10 836.40 -30.53 +2091
20 836.40 28.21 +2091
30 836.40 -30.01 +2091
40 836.40 -40.64 +2091
50 836.40 -32.34 +2091
Frequency Stability under Voltage
DC Voltage Test Frequency Deviation Limit
V) (MHz) (Hz) (Hz)
3.23 836.40 -27.52 +2091
3.8 836.40 29.01 +2091
4.37 836.40 -29.32 +2091
GSMB850 (GPRS 12 Link):
Frequency Stability under Temperature
Temperature Test Frequency Deviation Limit
Interval (C) (MHz) (Hz) (Hz)
-20 836.40 -33.14 +2091
-10 836.40 34.25 +2091
0 836.40 -15.32 +2091
10 836.40 -20.08 +2091
20 836.40 -22.35 +2091
30 836.40 15.21 +2091
40 836.40 -19.23 +2091
50 836.40 -20.25 +2091
Frequency Stability under Voltage
DC Voltage Test Frequency Deviation Limit
V) (MHz) (Hz) (Hz)
3.23 836.40 -23.53 +2091
3.8 836.40 33.56 +2091
4.37 836.40 -31.03 +2091
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GSM 1900 (GSM Link):
Frequency Stability under Temperature
Temperature Test Frequency Deviation Limit
Interval ('C) (MH2) (H2) (Hz)
-20 1880.00 -20.19 +4700
-10 1880.00 -17.32 +4700
0 1880.00 20.73 +4700
10 1880.00 -21.60 +4700
20 1880.00 -47.23 +4700
30 1880.00 -21.04 +4700
40 1880.00 35.69 +4700
50 1880.00 23.61 +4700
Frequency Stability under Voltage
DC Voltage Test Frequency Deviation Limit
V) (MHz) (Hz) (Hz)
3.23 1880.00 11.32 +4700
3.8 1880.00 -20.52 +4700
4.37 1880.00 -27.31 +4700
GSM1900 (GPRS 12 Link):
Frequency Stability under Temperature
Temperature Test Frequency Deviation Limit
Interval ('C) (MH2) (H2) (H2)
-20 1880.00 16.47 +4700
-10 1880.00 -18.49 +4700
0 1880.00 -20.53 +4700
10 1880.00 -18.47 +4700
20 1880.00 -29.31 +4700
30 1880.00 31.35 +4700
40 1880.00 -36.21 +4700
50 1880.00 -37.58 +4700
Frequency Stability under Voltage
DC Voltage Test Frequency Deviation Limit
V) (MHz) (Hz) (Hz)
3.23 1880.00 16.01 +4700
3.8 1880.00 .19.23 +4700
4.37 1880.00 -36.51 +4700
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8. Peak to Average

8.1. Test Equipment

Instrument Manufacturer | Model Serial No. Cali. Due Date
Spectrum Analyzer Agilent N9038A MY51210142 11.05.2016
Radio Communication Tester Agilent E5515C GB46581718 06.02.2016
Signal Generator Agilent N5183A MY50140938 01.01.2017
Preamplifier CEM EM30180 3008A0245 06.08.2016

8.2. Test Setup

| E5515C

— :|[ directional coupler
L]

H;‘J cctrum
Analvzer

8.3. Limit

In addition, the transmitter’s peak-to-average power ratio (PAPR) shall not exceed 13 dB for
more than 0.1% of the time using a signal corresponding to the highest PAPR during periods
of continuous transmission.

8.4. Test Procedure

A peak to average ratio measurement is performed at the conducted port of the EUT. The spectrum
analyzers Complementary Cumulative Distribution Function(CCDF) measurement profile is used to
determine the largest deviation between the average and the peak power of the EUT in a given a
bandwidth. The CCDF curve shows how much time the peak waveform spends at or above a given
average power level. The percent of time the signal spends at or above the level defines the
probability for that particular power level.

Procedure:

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 select a channel for testing;

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

e. Set resolution/measurement bandwidth = signal’s occupied bandwidth;

f. Set the number of counts to a value that stabilizes the measured CCDF curve;
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g. Using the internal burst trigger with a trigger level that allows the burst to stabilize and
set the measurement interval to a time that is less than or equal to the burst duration;
h. Record the maximum PAPR level associated with a probability of 0.1%.

8.5. Uncertainty

The measurement uncertainty is defined as +1.2 dB.

8.6. Test Result

Band Channel No. Limit (dB) Result (dB)
PCS 1900 661 <13 0.47
GPRS 1900 661 <13 0.53

For PCS 1900, channel 661

Agilent Spectrum Analyzer - Power Stat CCDF
LI RF 508 A ORRET
Counts 10.0 Mpt

Average Power

29

93.19 % at 0dB

46 dBm

10.0 % 0.11dB

1.0 %
0.1%

0.14 dB
0.47 dB

0.01 % 0.72 dB

0.001
0.000
Peak

% 0.82dB
1% 0.85dB

0.85 dB
30.31 dBm

#IFGain:luw.

100 %

0.0001 %

SENSE.INT| | M ELIGH OFF 05:16:02 PM May 16, 2016
Center Freq: 1.880000000 GHz Radio Std: None

=] Trig: RF Burst Counts:1.80 MM0.0 Mpt
#Atten: 0 dB

Gaussian

0dB
Info BW 510.00 kHz

Meas Setup

Meas Cycles
8.0000 k

Meas Interval
500.00 ps
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For GPRS 1900, channel 661

Agilent Spectrum Analyzer - Power Stat CCDF
1 R 500 AC | CORREC
Counts 10.0 Mpt

SEMNSE!INT| | JWALIGN OFF 01:40:31 PM May 16, 2016
Center Freq: 1.880000000 GHz Radio Std: None Meas Setup
) Trig: RF Burst Counts:8.20 MM0.0 Mpt
#IFGain:Low #Atten: 0 dB

Average Power aussian

G
100 %

Meas Cycles

29.71 dBm Cycles

90.46 % at 0dB

Meas Interval
500.00 ps

10.0 % 0.11 dB
1.0 % 0.16 dB
0.1% 0.53 dB
0.01 % 0.73dB
0.001% 0.82dB
0.0001 % 0.86dB

Peak 0.87 dB
30.58 dBm

og
0.0001 %o dB

Info BW 510.00 kHz

9.Attachment

PHOTOGRAPHS OF TEST SETUP

Please refer to the file named “SIM808_Part22&24 Setup Photos”.

PHOTOGRAPHS OF EUT

Please refer to the two files named “SIM808 External Photos and SIM808_Internal
Photos ” .

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



