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SUMMARY OF TEST RESULT
gepf’" SPECIFICATION | 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) Mzzr;f"i‘rfeem <43+10Ig(P[Watts]) 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+10Ilg(P[Watts]) PASS
part 24.238(a) Radiation
part 2.1055 g{:gi‘ﬁtey”%
7 part 22.355 T i & <2.5 ppm PASS
part 24.235 emperature
Voltage
8 part 24.232(d) Peak-to-Average <13dB PASS
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1.General Information
1.1. EUT Description

Product Name: GNSS receiver
Model Name: iI80 WXYZ
Hardware Version: V1.3

Software Version: V1.1.8

RF Exposure Environment: | Uncontrolled

GPRS/ EGPRS
Support Band: GSM 850/GSM 1900
GPRS Class: 12

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

Tx Frequency Range:

Rx Frequency Range:

Tvoe of modulation: GSM /GPRS for GMSK
yp ' EDGE for 8PSK
Antenna Type: Connector
GSM 850: 5dBi

Antenna Peak Gain: GSM 1900: 5dB:i

UMTS

Support Band: WCDMA Band 1 /V

Tx Frequency Range: WCDMA Band II: 1852.4MHz ~ 1907.6MHz
WCDMA Band V: 826.4MHz ~ 846.6MHz

Rx Frequency Range: WCDMA Band 1I: 1932.4MHz ~ 1987.6MHz
WCDMA Band V: 871.4MHz ~ 891.6MHz

Type of modulation: WCDMA(UMTS): QPSK

Antenna Peak Gain: WCDMA Band II/ V: 5.0dBi

Component

AC Adapter Input: AC 100-240V 50/60Hz

Output: DC 12V/2A
Note: Model i80 WXYZ, W is variable, it indicated A-Z or 0-9 or blank, X is variable, it indicated A-Z or 0-9
or blank, Y is variable, it indicated A-Z, 0-9 or blank. Z is variable, it indicated A-Z, 0-9 or blank. due to
sales purpose in different countries or regions. The internal PCB design are no difference, but only
distinct in colours and model names. This test model name is i80.
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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 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 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 I 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 mode 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
ITwhen power supply was 12V, 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.
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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 8242 | 8364 | 848.8 |1850.2| 1880 | 1909.8
GSM 3230 | 32.39 | 3246 | 29.80 | 29.90 | 29.79
GPRS (GMBK. A Txsloh | 3176 | 3188 | 31.94 | 2000 | 29.06 | 28.98
GPRS (GMBK. 2Txslol) | 3104 | 3109 | 31.14 | 28.28 | 2839 | 28.15
GPRS (GMSK, 3Txslo | 29.46 | 2056 | 30.00 | 2665 | 26.88 | 26.71
COPRS (GMBK, 4 Txslol) | 2847 | 2845 | 2861 | 2530 | 2558 | 2546
Sici= (SPCSSK1’1 Txslot) | 5675 | 26.85 | 26.84 | 25,60 | 25.88 | 25.76
el (8%88*2’2 Txslot) | o564 | 2550 | 2565 | 24.04 | 2486 | 24.21
FDOE (OFSIG XSO | 2445 | 2449 | 2455 | 2389 | 23.84 | 23.90
Sici= (SPCSS’}“ Txslo) | 5570 | 2274 | 2083 | 21.82 | 2187 | 21.77
Conducted Power (Unit: dBm)
Band WCDMA Band VV WCDMA Band ||
Tx Channel 4132 | 4182 | 4233 | 9262 | 9400 | 9538
Rx Channel 4357 | 4408 | 4458 | 9662 | 9800 | 9938
Frequency 826.4 | 8364 | 846.6 |1852.4 | 1880 | 1907.6
RMC 12.2K 2068 | 2279 | 2262 | 2312 | 23.00 | 23.26
S':SZS\; 1 2233 | 2249 | 2230 | 22.84 | 2266 | 22.89
Sﬂ‘;’tzgfz 2174 | 2180 | 2161 | 21.90 | 21.76 | 21.95
sljst::is 21.02 | 2116 | 21.07 | 2163 | 2148 | 21.77
S':'Jst:':‘; . 2096 | 21.05 | 20.88 | 21.30 | 21.16 | 21.46
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1.3. Tested System Details
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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 ES515C

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.

Turn on the power of all equipment.

3 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 26

Humidity (%RH) 25-75 56

Barometric pressure (mbar) 860-1060 950-1000

3. Peak Output Power

3.1. Test Equipment
Instrument Manufacturer | Model Serial No. Cal. Interval | Cal. Due Date
Spectrum Analyzer Agilent NOO038A MY51210142 1 year 11/11/2015
Radio Communication Tester | Agilent ES515C GB46581718 1 year 10/20/2015
Signal Generator Agilent N5183A MY50140938 1 year 01/04/2016
Preamplifier CEM EM30180 3008A0245 1 year 02/27/2016
DC Power Supply Agilent 6612C MY43002989 1 year 03/02/2016
Bilog Antenna Schwarzbeck | VULB9160 9160-3316 3 years 09/19/2016
VHF-UHF-Biconical Antenna | Schwarzbeck | VUBA9117 9117-263 3 years 09/19/2016
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D | 9120D-942 3 years 09/19/2016
Broad-Band Horn Antenna Schwarzbeck | BBHA9120D | 9120D-943 3 years 09/19/2016

3.2. Test Setup

Conducted Power Measurement:

| E5515C
I[ Nrectional coupler

EUT

Spectrum
Analvzer
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Radiated Power Measurement: below 1GHz

\ W gh Jdn Jh M Th T T, WPy Jn Jh o 6 R : Wofh Jn Jh o fh P T T W fh Jdn Jh  h I

> ReDome

Antenna Tower)
Antennna

[ae] | EVT =}

T [ ] v ﬂ = _L
Hvem M 1 4m @ ——n 7
{Turntable) i - <.

= Ground Plane 1]
Spectrum Analyzer|

[ ]

Radiated Power Measurement: above 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.



[ ]
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL41320150312CE/FCC002-2 Page 11 of 62

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 Measurementx1.1 dB,
for Radiated Power Measurement+ 3.1
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3.6. Test Result

The following table shows the conducted power measured:
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Table 1
Cellular Band
Frequenc Conducted Conducted
Modes Channel (l\clez) y Power Power

(dBm) (W)
128(Low) 824.2 32.30 1.70
GSMB850 (GSM Link) 189(Mid) 836.4 32.39 1.73
251(High) 848.8 32.46 1.76
128(Low) 824.2 26.72 0.47
GSM850 (EDGE 8 Link) 189(Mid) 836.4 26.85 0.48
251(High) 848.8 26.84 0.48
4132(Low) 826.4 22.68 0.19

WCDMA Band V .
(RMC 12.2Kbps) 4182(Mid) 836.4 22.79 0.19
4233(High) 846.6 22.62 0.18

Table 2
PCS Band
Frequenc Conducted | Conducted
Modes Channel (l\clez) y Power Power

(dBm) (W)
512(Low) 1850.2 29.80 0.95
GSM1900 (GSM Link) 661(Mid) 1880.0 29.90 0.97
810(High) 1909.8 29.79 0.95
512(Low) 1850.2 25.69 0.37
GSM1900 (EDGE 8 Link) 661(Mid) 1880.0 25.88 0.39
810(High) 1909.8 25.76 0.38
9262(Low) 1852.4 23.12 0.21

WCDMA Band Il .
(RMC 12.2Kbps) 9400(Mid) 1880.0 23.00 0.20
9538(High) 1907.6 23.26 0.21
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The following table shows the Radiated power measured:

GSM 850 (GSM Link)

Ant. SG Cable :
Frequency (MHz) Pol. Reading | Loss (gg'g) (EBR::) %;T/?
(H/V) (dBm) (dB)
Low Channel 128 (824.20MHz)
824.2 H 41.04 3.83 -2.99 34.22 2.64
824.2 \Y 40.92 3.83 -2.99 34.10 2.57
Middle Channel 189 (836.40MHz)
836.4 H 41.24 3.96 -3.04 34.24 2.65
836.4 Vv 41.44 3.96 -3.04 34.44 2.78
High Channel 251 (848.80MHz)
848.8 H 41.60 3.97 -3.10 34.53 2.84
848.8 Vv 41.10 3.97 -3.10 34.03 2.53
GSM 850 (EDGE 8 Link)
Ant. SG Cable :
Frequency (MHz) Pol. Reading | Loss ((j;'(?) (EBRnF:) I%\;F\(/I;
(H/V) (dBm) (dB)
Low Channel 128 (824.20MHz)
824.2 H 34.16 3.83 -2.99 | 27.34 0.68
824.2 \Y 34.56 3.83 -2.99 | 27.74 0.75
Middle Channel 189 (836.40MHz)
836.4 H 35.05 3.96 -3.04 | 28.05 0.80
836.4 \Y 35.10 3.96 -3.04 | 28.10 0.81
High Channel 251 (848.80MHz)
848.8 H 35.09 3.97 -3.10 | 28.02 0.80
848.8 Vv 35.34 3.97 -3.10 | 28.27 0.67
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GSM 1900 (GSM Link)

Unilab

Page 14 of 62

Frequency (MHz) égl[ ReidGing (I:_?)glse Gaip EIRP EIRP
HN) | (@Bm) | (aB) | (@BD | (dBm) | (W)

Low Channel 512(1850.20MHz)
1850.2 H 27.87 6.26 | 10.40 | 32.01 1.59
1850.2 \Y, 27.45 6.26 | 10.40 | 31.59 1.44

Middle Channel 661 (1880.00MHz)

1880.0 H 27.92 6.19 | 10.43 | 32.16 1.64
1880.0 Vv 26.97 6.19 | 1043 | 31.21 1.32

High Channel 810 (1909.80MHz)
1909.8 H 27.83 6.15 | 10.44 | 32.12 1.63
1909.8 Vv 26.81 6.15 | 10.44 | 31.10 1.29

GSM 1900 (EDGE 8 Link)

Frequency (MHz) Ilg\g’lt Reszing CI;_?)ZI: (C(;féllr; (5:;:?) E({E;D

(H/NV) | (dBm) (dB)

Low Channel 512(1850.20MHz)
1850.2 H 24.28 6.26 | 10.40 | 28.42 0.70
1850.2 Vv 23.26 6.26 | 10.40 | 27.40 0.55

Middle Channel 661 (1880.00MHz)

1880.0 H 24.29 6.19 | 10.43 | 28.53 0.71
1880.0 Vv 23.35 6.19 | 10.43 | 27.59 0.57

High Channel 810 (1909.80MHz)
1909.8 H 24.79 6.15 | 10.44 | 28.08 0.64
1909.8 \Y 23.54 6.15 | 10.44 | 27.83 0.61
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WCDMA Band V (RMC 12.2Kbps)
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Frequency (MHz) égf Reiging (I:_?)?: ((jg'g) (5BRrI:) I%VF\{/?
(HNV) | (dBm) (dB)
Low Channel 4132(826.4MHz)
826.4 H 31.71 3.83 | -2.99 | 2489 | 0.31
826.4 \Y 30.44 3.83 | -2.99 | 23.62 | 0.23
Middle Channel 4182 (836.4MHz)
836.4 H 31.99 3.96 | -3.04 | 2499 | 0.32
836.4 Vv 30.41 3.96 | -3.04 | 2341 | 0.22
High Channel 4233 (846.6MHz)
846.6 H 31.43 397 | -3.10 | 2436 | 0.27
846.6 Vv 30.29 3.97 | -3.10 | 23.22 | 0.21
WCDMA Band II (RMC 12.2Kbps)
Frequency (MHz) ég’l[ Reszing (I:_?)zlse (C;EB (IcEi:BRrE) E({/F;;D
(HNV) | (dBm) (dB)
Low Channel 9262(1852.40MHz)
1850.2 H 21.38 6.26 | 1040 | 25.52 | 0.36
1850.2 Vv 19.89 6.26 | 1040 | 24.03 | 0.26
Middle Channel 9400 (1880.00MHz)
1880.0 H 21.36 6.19 | 1043 | 25.60 | 0.36
1880.0 \Y 19.61 6.19 | 1043 | 24.85 | 0.31
High Channel 9538 (1907.60MHz)
1907.8 H 21.69 6.15 | 1044 | 2598 | 040
1907.8 \Y 19.78 6.15 | 1044 | 24.07 | 0.26
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4. Occupied Bandwidth

4.1. Test Equipment

Unilab
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Instrument Manufacturer Model Serial No Cal. Interval | Cal. Due Date
Radio C?;“S’t‘;‘;”'cat"’” Agilent E5515C | GB46581718 1 year 10/20/2015
Spectrum Analyzer Agilent N9038A MY51210142 1 year 11/11/2015
DC Power Supply Agilent 6612C MY43002989 1 year 03/02/2016
4.2. Test Setup
| E5515C
: I[ Mrectional coupler
EUT .
Spectrum
Analvzer
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
GSM 850 (GSM Link)
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Channel No. | Frequency (MHZz)

-26dB Occupied Bandwidth

99% Occupied Bandwidth

(kHz) (kHz)
128 824.20 334.7 270.39
189 836.40 333.9 271.94
251 848.80 332.7 270.79

Ref 40.00 dBm

Occupied Bandwidth

GSM 850, Channel 128

#VBW 10 kHz

Total Power

270.39 kHz

1.641 kHz
334.7 kHz x dB

Transmit Freq Error
¥ dB Bandwidth

OBW Power

Span 1 MHz
Sweep 136.1 ms

32.6 dBm

99.00 %
-26.00 dB
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GSM 850, Channel 189

Ref 40.00 dBm
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e ~"Ilm

H,l]‘k.*fM‘ﬂ""NM

Center 836.4 MHz
#Res BW 3 kHz #VBW 10 kHz

Occupied Bandwidth Total Power

271.94 kHz

Transmit Freq Error 72 Hz OBW Power
x dB Bandwidth 333.9 kHz xdB

GSM 850, Channel 251

Ref 40.00 dBm

Span 1 MHz
Sweep 136.1 ms

31.8 dBm

99.00 %
-26.00 dB

#VEBW 10 kHz

Occupied Bandwidth Total Power

270.79 kHz

Transmit Freq Error 605 Hz QBW Power
x dB Bandwidth 332.7 kHz xdB

Span 1 MHz
Sweep 136.1 ms

32.7 dBm

99.00 %
-26.00 dB
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GSM 1900 (GSM Link)

i . . o . .
Channel No. | Frequency (MHz) (igil)?» Occupied Bandwidth ?SH/;) Occupied Bandwidth
512 1850.20 323.7 260.36
661 1880.00 327.4 263.25
810 1909.80 327.6 263.31

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

GSM 1900, Channel 512

Ref 40.00 dBm

L e ll''"'''-''1''..''l‘‘''l'''''"j"‘{"""l"--‘i"f L
A L

I

#VBW 10 kHz

Total Power
260.36 kHz

151 Hz
323.7 kHz

OBW Power
x dB

Span 1 MHz
Sweep 136.1 ms

31.4 dBm

99.00 %
-26.00 dB
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GSM 1900, Channel 661

Ref 40.00 dBm

Span 1 MHz
#VBW 10 kHz Sweep 136.1 ms

Occupied Bandwidth Total Power 31.8 dBm

263.25 kHz

Transmit Freq Error 1.397 kHz OBW Power 99.00 %
x dB Bandwidth 327.4 kHz x dB -26.00 dB

GSM 1900, Channel 810

Ref 40.00 dBm

.-rhyi.l'%"' SRt |
T daa Lﬂ‘“‘q-c-f-ﬂm |
K |

T

"

Span 1 MHz
#VBW 10 kHz Sweep 136.1 ms

Occupied Bandwidth Total Power 31.8 dBm
263.31 kHz

Transmit Freq Error 3091 Hz OBW Power 99.00 %
x dB Bandwidth 327.6 kHz x dB -26.00 dB
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GSM 850 (EDGE 8 Link)
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-26dB Occupied Bandwidth

99% Occupied Bandwidth

Channel No. | Frequency (MHz) (kHz) (kHz)
128 824.20 318.7 255.69
189 836.40 328.4 257.54
251 848.80 323.8 260.15

Ref 40.00 dBm

Occupied Bandwidth
255.69 kHz

Transmit Freq Error

¥ dB Bandwidth

GSM 850 (EDGE 8 Link), Channel 128

#VBW 10 kHz

Total Power

-647 Hz OBW Power
318.7 kHz xdB

Span 1 MHz
Sweep 136.1 ms

29.8 dBm

99.00 %
-26.00 dB
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GSM 850 (EDGE 8 Link), Channel 189

Ref 40.00 dBm

F Hu-J." e PJ"“‘-‘I"‘"I’HI,
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Span 1 MHz
#VBW 10 kHz Sweep 136.1 ms

Occupied Bandwidth Total Power 29.6 dBm

257.54 kHz

Transmit Freq Error 937 Hz OBW Power 99.00 %
% dB Bandwidth 328.4 kHz x dB -26.00 dB

GSM 850 (EDGE 8 Link), Channel 251

Ref 40.00 dBm

Span 1 MHz
#VBW 10 kHz Sweep 136.1 ms

Occupied Bandwidth Total Power 31.1 dBm
260.15 kHz

Transmit Freq Error -1.720 kHz OBW Power 99.00 %
x dB Bandwidth 323.8 kHz x dB -26.00 dB
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GSM 1900 (EDGE 8 Link)
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] . . o . .
Channel No. | Frequency (MHz) (ilf—sli? Occupied Bandwidth ?SH/;) Occupied Bandwidth
512 1850.20 316.1 251.45
661 1880.00 324.7 255.08
810 1909.80 310.3 254.91

Ref 40.00 dBm

Occupied Bandwidth
251.45 kHz

Transmit Freq Error
x dB Bandwidth

#VBW 10 kHz

Total Power

-2.413 kHz OBW Power

316.1 kHz x dB

GSM 1900 (EDGE 8 Link), Channel 512

Span 1 MHz
Sweep 136.1 ms

27.8 dBm

99.00 %
-26.00 dB
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GSM 1900 (EDGE 8 Link), Channel 661

Ref 40.00 dBm

#VEW 10 kHz

Occupied Bandwidth Total Power 27.9 dBm
255.08 kHz

Transmit Freq Error -294 Hz QOBW Power 99.00 9%
* dB Bandwidth 324.7 kHz x dB -26.00 dB

GSM 1900 (EDGE 8 Link), Channel 810

Ref 40.00 dBm

i

Ly

Span 1 MHz
#VEW 10 kHz Sweep 136.1 ms

Occupied Bandwidth Total Power 28.2 dBm

254.91 kHz

Transmit Freq Error =275 Hz OBW Power 99.00 %
x dB Bandwidth 310.3 kHz x dB -26.00 dB
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WCDMA Band V (RMC 12.2Kbps)

i . . o . .
Channel No. | Frequency (MHz) 26dB Occupied Bandwidth | 99% Occupied Bandwidth

(MHz) (MHz)
4132 826.4 4.714 4.105
4182 836.4 4.693 4.108
4233 846.6 4.700 4.099

WCDMA Band V (RMC 12.2Kbps), Channel 4132

Ref 40.00 dBm

)
0 R
el

M

Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power 30.0 dBm
4.1049 MHz

Transmit Freq Error 7.864 kHz OBW Power 99.00 %

x dB Bandwidth 4.714 MHz x dB -26.00 dB
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WCDMA Band V (RMC 12.2Kbps), Channel 4182

Ref 40.00 dBm

Span 10 MHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power 30.5 dBm
4.1082 MHz

Transmit Freq Error 199.91 kHz OBW Power 99.00 %
x dB Bandwidth 4.693 MHz x dB -26.00 dB

WCDMA Band V (RMC 12.2Kbps), Channel 4233

Ref 40.00 dBm
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#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 30.6 dBm
4.0988 MHz

Transmit Freq Error -1.045 kHz OBW Power 99.00 %
x dB Bandwidth 4.700 MHz xdB -26.00 dB
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WCDMA Band Il (RMC 12.2Kbps)
i . . o . .
Channel No. | Frequency (MHz) (fﬂB:;l) Occupied Bandwidth ?l\?llﬁ)z) Occupied Bandwidth
9262 1852.4 4.635 4.095
9400 1880.0 4.649 4.099
9538 1907.6 4.659 4.091

WCDMA Band Il (RMC 12.2Kbps), Channel 9262

Ref 40.00 dBm
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Center 1.852 GHz Span 10 MHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power 30.5 dBm
4.0954 MHz

Transmit Freq Error 6.297 kHz OBW Power 99.00 %

x dB Bandwidth 4.635 MHz x dB -26.00 dB
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WCDMA Band Il (RMC 12.2Kbps), Channel 9400

R P -n-m.-ﬂ—o-"""»-—\h—--'nv—q._u\b

h
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Span 10 MHz
#Res BW 100 kHz #VEBW 300 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power 30.6 dBm

4.0991 MHz

Transmit Freq Error -4.282 kHz OBW Power 99.00 %
x dB Bandwidth 4.649 MHz x dB -26.00 dB

WCDMA Band Il (RMC 12.2Kbps), Channel 9400

Ref 40.00 dBm

wﬂu‘.mmwww-\r"mmv

Vo
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\
£ |

Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 m9

Occupied Bandwidth Total Power 30.5 dBm

4.0914 MHz

Transmit Freq Error -2.541 kHz OBW Power 99.00 %
¥ dB Bandwidth 4.659 MHz x dB -26.00 dB
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5.Spurious Emission At Antenna Terminals (+/- 1MHz)

5.1. Test Equipment

Instrument Manufacturer Model Serial No Cal. Interval | Cal. Date

Raclo Communication | agjjent E5515C | GB46581718 Tyear | 10/20/2015
Spectrum Analyzer Agilent N9OO038A MY51210142 1 year 11/11/2015
DC Power Supply Agilent 6612C MY43002989 1 year 03/01/2016

5.2. Test Setup

| ES515C
: _|[ ditectional coupler
ELT
Spectrum
Analyzer
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
GSM 850 (GSM Link), Channel 128

Mkr1 823.974 MHz
Ref 30.00 dBm -15.242 dBm

- -r|]'| TI"hllh r'r. all
‘HI}‘J I"Fir .rll l‘l.{

Span 1.000 MHz
Sweep 134.0 ms (1001 pts)

MER WODE TRC SCL X i FUNCTION FUNCTION WIDTH FUNCTIDON VILUE &

Mkr1 849.008 MHz
-15.911 dBm

O T
‘II |r|.|'ﬂ “

MER BODE TRC SCL = i FLNCTION FUNCTION wI0TH FUNLCTION ¥iLUE =
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GSM 1900 (GSM Link), Channel 512
Mkr1 1.849 980 GHz

Ref 30.00 dBm -17.666 dBm

L u". ,l."' 'hl W r-.‘-.jT"h" I‘l""'r'l,“l' "

A
. f-q"'r‘ iy v
-l [ =N PP YL PRy

Eenter 1.8500000 GHz Span 1.000 MHz
#VBW 3.0 kHz Sweep 134.0 ms (1001 pts)

MER WODE TRC SCL = W FUNCTION FUNCTION WIDTH FUHCTION ValUE

Mkr1 1.910 F'IET"I GHz
-17.952 dBm

T
o L

:H-Tl | ||', I[
T
¥ 'I"'rth-""II'HL'IfI-"',’r-."uI.-Ur- RILLEL T TR

Span 1.000 MHz
Sweep 134.0 ms (1001 pts)

MER WODE TRC SCL = ¥ FLUNCTION FUNCTIOMN w10TH FUNCTION VALLUE &
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GSM850 (EDGE 8Link), Channel 128

Mkr1 823.979 MHz
Ref 30.00 dBm -21.920 dBm
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. fl_ s Ktk Y
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Center 824.0000 MHz Span 1.000 MHz
#Res BW 3.0 kHz #V/BW 3.0 kHz Sweep 134.0 ms (1001 pts)

MER WODE TRC SCL = W FUNCTION FUNCTION 'WIDTH FUMCTION VaLLUE

Mkr1 849.004 MHz
-23.456 dBm

MER WODE TRC SCL = W FLUNCTION FUNLCTION wIDTH FUNCTION ¥ALLUE &
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GSM1900 (EDGE 8Link), Channel 512

Mkr1 1.849 974 GHz
Ref 30.00 dBm -22.558 dBm

J b Y
. Al
LI L r
st i [P A _,,.f;.n_-th"r"‘r I:-"’IIlI i

Eenter 1.8500000 GHz Span 1.000 MHz
#VBW 3.0 kHz Sweep 134.0 ms (1001 pts)
MER WODE TRC SCL FUNCTION FUNCTION wIDTH FUNLCTION VBLUE &
1
2
E===
d
g |

GSM1900 (EDGE 8Link), Channel 810

Mkr1 1.910 001 GHz
Ref 30.00 dBm -22.980 dBm

ik
ey,
W le_ _
gt L e L T

Center 1.9100000 GHz Span 1.000 MHz
#VBW 3.0 kHz Sweep 134.0 ms (1001 pts)

MER WODE TRC SCL = W FUHCTION FUINCTION wI1DTH FUNCTIONVALUE = &
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WCDMA Band V (RMC 12.2Kbps) Channel 4132
Mkr1 824,000 MHz

Ref 30.00 dBm

ey
PR S
A e e
e
s

Center £24.000 MHz Span 5.000 MHz
#Res BW 100 kHz #/BW 100 kHz Sweep 1.533 ms (1001 pts

WCDMA Band V (RMC 12.2Kbps) Channel 4233
Mkr1 849.000 MHz
Ref 30.00 dBm -23.779 dBm

enter 849.000 MHz Span 5.000 MHz
#Res BW 100 kHz #/BW 100 kHz Sweep 1.533 ms {1001 pts)
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WCDMA Band Il (RMC 12.2Kbps) Channel 9662
MEkr1 1.850 000 GHz
Ref 30.00 dBm =26.714 dBm

B T e e a2

Center 1.850000 GHz Span 5.000 MHz
#Res BW 100 KHz #VBW 100 kHz Sweep 1.5333 ms (1001 pts)

WCDMA Band Il (RMC 12.2Kbps) Channel 9938
Mkr1 1.910 000 GHz
Ref 30.00 dBm -26.703 dBm

it A ol e e e N
e,

iV S T
-u'!i"--’\-\_-\_.qhw"'\ﬂ.. S g e i P P

" bk W

Center 1.910000 GHz Span 5.000 MHz
#Res BW 100 KHz #VBW 100 kHz Sweep 1.533 ms {1001 pts)
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6.Spurious Emission
6.1. Test Equipment
Instrument Manufacturer | Model Serial No. Cal. Interval Cal. Due Date
Spectrum Analyzer | Agilent N9038A MY51210142 1 year 11/11/2015
Radio
Communication Agilent E5515C GB46581718 1 year 10/20/2015
Tester
Signal Generator Agilent N5183A MY50140938 1 year 01/04/2016
Preamplifier CEM EM30180 3008A0245 1 year 02/27/2016
Loop Antenna Schwarzbeck | FMZB1519 1519-020 3 years 03/25/2016
Bilog Antenna Schwarzbeck | VULB9160 9160-3316 3 years 09/19/2016
XHF‘UHF'B'C"”'Ca‘ Schwarzbeck | VUBA9117 | 9117-263 3 years 09/19/2016
ntenna
i;‘iggr}iﬁ”d Hom | g chwarzbeck | BBHA9120D | 9120D-942 3 years 09/19/2016
proad-Band - HOM | schwarzbeck | BBHA9120D | 9120D-943 3 years 09/19/2016
ntenna
6.2. Test Setup
Conducted Spurious Emission Measurement:
| E5515C
: ':||i Nrectional coupler
EUT ,
Spectrum
Analvzer

Radiated Spurious Measurement: below 30MHz

> FRP Dome

= Ground Plane
Spectrum Analyzer

i
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Radiated Spurious Measurement: 30MHz to 1GHz

Unilab
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{Turntable)

b Ground Plane
Spectrum Analyzer

F JAntanna Towaer)
Ll

Contralle

Radiated Spurious Measurement: above 1GHz

—

~ FRPDome

[Ae ]| EVUT

B0 em H

| Antenna Tower)

- Ground Flane

Spectrum Analyzer 223

Pre-Amplifier
I 1 I Iﬂnntrulla

i

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.

DO Q0

. 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.

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
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C.

0.

p.

g.

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

. The test antenna shall be raised and lowered through the specified range of height until a

maximum signal level is detected by the measuring receiver.

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

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

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

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

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

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

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.

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:
GSM 850 (GSM Link), Channel 189
Mkr1 129 kHz
Refl 10.00 dBm =23.810 dBm

.L'q,
fa,.,“
Vet U O Ty L PR PETTR B L e STt 1 FJ ATt N el

Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 286.7 ms (1001 pts)

Ref 30.00 dBm

PO | Bl rr'.ﬂ]'mb'ﬂlﬁf\m e .i'“'l s Ty '.'l.rl'-ﬂl'..“ﬂ""‘ll""‘l"fh."h 4 WWI"I I"F#ﬂhhi-'.l 1":'. Wm“-}‘:'ﬂﬂﬂf”ﬁ'.

Start 0.0 MHz i Stop 1.0000 GHz
#Res BW 10 KHz #FEW 30 kHz Sweep 9.270 s (1001 pis)

Note: The signal at point 1 is carrier
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Mkr1 1.712 GHz
Ref 0.00 dBm =41.328 dBm

Pt “"‘"'J"'"JHW""‘MJ" M s JMLJMWMMMW“‘WHM
e

Stop 9.000 GHz
FRes BW 1.0 MHz #VEW 3.0 MHz Sweep 13.33 ms {1001 pts)

GSM 1900 (GSM Link), Channel 661
Mkr1 129 kHz
Ref 10.00 dBm =22.380 dBm
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Stop 30.00 MHz
H#Res BW 10 kHz #VEBW 30 kHz Sweep 286.7 ms {1001 pts)
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MKr1 747.80 MHz

Ref 30.00 dBm -63.291 dBm

1
lﬂ,umﬁwwhﬂ.;hmwmmp%»«.-.-*.w‘l mmmwwnmwfmﬁwmmm-mﬂumr

Stop 1.0000 GHz
#VBW 30 kHz Sweep 9.270 s (1001 pts)

Mkr1 1.886 9 GHz
Ref 7.00 dBm 28.503 dBm

Start 1.000 GHz ) Stop 19.100 GHz
#¥Res BW 1.0 MHz #VBW 3.0 MHz Sweep 45.27 ms (1001 pts)

Note: The signal at point 1 is carrier
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GSM850 (EDGE 8 Link), Channel 189

Mkr1 129 kHZ
Ref 0.00 dBm

P
B B AT NN WVSVEMTRPRTY

FFRes BW 10 kHz #VEBW 30 kHz Sweep 286.7 ms (1001 pts

Mkr1 836.07 MHz
Ref 25.00 dBm 17.336 dBm

*1

vl e N A b sy Ay st A LA vy ik

Stop 1.0000 GHz
#VBW 30 kHz Sweep 9.270s (1001 pts)

Note: The signal at point 1 is carrier.
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Mkr1 2.512 GHz
Ref 10.00 dBm =34.358 dBm
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Stop 9.000 GHz
FrRes BW 1.0 MHz #VBW 3.0 MHz Sweep 13.33 ms (1001 pts)
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GSM 1900 (EDGE 8Link), Channel 661
Mkr1 129 kHz
Ref 0.00 dBm -32.725 dBm

#VEBW 30 kHz

Mkr1 528.08 MHz
Ref 20.00 dBm =55.319 dBm

’ 1
ok Mw_u;...ln,.w.ﬁp e QL-'MM&,;WH"M'*H“H&wMWF' o A g b st

Stop 1.0000 GHz
#VBW 30 kHz Sweep 9.270 s (1001 pts)
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Mkr1 1.881 3 GHz
Ref 30.00 dBm 27.331 dBm

Wk IR
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e

Stop 19.100 GHz
FRes BW 1.0 MHz #VEW 3.0 MHz

Note: The signal at point 1 is carrier.

WCDMA Band V, Channel 4182

Ref 0,00 dBm

#VBW 30 kHz Sweep 286.7 ms (1001 pts
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Mkr1 837.04 MHz
Ref 30.00 dBm _ 11.333 dBm

*1

|

i |
L : o .,,MHmw.wp-mmmwﬂ,ﬂmmwm&w&* LWWMU-W

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.270 s (1001 pts)

Note: The signal at point 1 is carrier.

Mkri1 6.480 GHz
Ref 10.00 dBm -41.283 dBm

1

h |MMWM'*w’r*ﬂw'“‘*wa«hwm*“*"v““ﬂwﬂ"‘*t»—uw-w}“

Stop 9.000 GHz
#VBW 3.0 MHz Sweep 13.33 ms (1001 pts)
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WCDMA Band Il, Channel 9400

Mkr1 129 kHz
Ref 10.00 dBm =24.471 dBm

f"ﬁ.

i g

RIS L T R T TR T e I s Y TN TR R TR

Stop 30.00 MHz
#Res BW 10 kHz #VEBW 30 kHz Sweep 286.7 ms {1001 pts)

Mkr1 774.96 MHz
Ref 30.00 dBm -46.392 dBm

¢ 1
bt by s DAt ot ot o ot R

Start 30.0 MHz

Stop 1.0000 GHz
#Res BW 10 kHz #VBW 30 kHz

Sweep 9.270 s (1001 pts)
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Mkr1 1.EEE:|: 2] Z
Ref 30.00 dBm 21.191 dBm

. ,“. i
[l e ; M‘H
slf TSRy
ot .~-t'l"'"-'*"“"""‘""i"‘-'J'f"*""-"-u,ml.. ifr.-.’-.um“-‘”'n-"“fr"“ﬁ

it

Stop 19.100 GHz
#Res BW 1.0 MHz #VEW 3.0 MHz Sweep 45.27 ms (1001 pts)

Note: The signal at point 1 is carrier.
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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 . - ,
. Gain ERP Limit Margin
Frequency (MHz) | Pol. Reading | Loss
(HV) | (dBm) (dB) (dBd) (dBm) | (dBm) | (dB)
Middle Channel 189 (836.40MHz)
599 H -44.31 3.12 -2.57 -50.00 |-13.00 |-37.00
599 \Y -43.41 3.12 -2.57 -49.10 |-13.00 |-36.10
GSM850 (GSM Link), Above 1GHz
Ant. SG Cable , - :
: Gain ERP Limit Margin
Frequency (MHz) | Pol. Reading | Loss
(HN) | (dBm) (dB) (dBd) | (dBm) | (dBm) | (dB)
Middle Channel 189 (836.40MHz)
1781.0 H -41.38 6.13 -2.59 -50.10 |-13.00 |-37.10
1781.0 \Y -43.02 6.13 -2.59 -51.74 | -13.00 |-38.74
2613.7 H -50.27 7.32 -2.86 -60.45 | -13.00 |-47.45
2613.7 \Y -50.90 7.32 -2.86 -61.08 | -13.00 |-48.08

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

Ant. 1 SG 1 Cable | oy |ERP | Limit | Margin
Frequency (MHz) ?I—(I)II\./) Z%argl)ng l(ﬁé? (dBd) @Bm) | (@Bm) (dB)g
Middle Channel 189 (836.40MHz)
568 H -45.86 3.12 -2.57 -51.55 | -13.00 |-38.55
568 Y -43.48 3.12 -2.57 -49.17 |-13.00 |-36.17

GSM850 EDGE 8Link), Above 1GHz

Ant. 1 SG Cable | o ERP | Limit | Margin
Frequency (MHz) (P|_(|)/I\./) (I?j%argl)ng (L(;);)s (dBd) | (@Bm) | (dBm) (dB)g
Middle Channel 189 (836.40MHz)
1482.6 H -46.17 6.13 -259 | -54.89 |-13.00 |-41.89
1482.6 \Y -46.32 6.13 -259 |-55.04 |-13.00 |-42.04
2505.1 H -53.31 7.32 -2.86 | -63.49 |-13.00 |-50.49
2505.1 \Y -51.71 7.32 -2.86 |-61.89 |-13.00 |-48.89
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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) ng gce;ading E(?:sle 8?3'3 ag{nﬁ) I(‘ég;) z\(/IjaBr)gln
(H/V) | (dBm) (dB)

Middle Channel 661 (1880.00MHz)

580 H -44.21 3.16 -2.63 -50.00 | -13.00 | -37.00

580 \Y, -41.24 3.16 -2.63 -47.03 | -13.00 | -34.03

GSM 1900 (GSM Link), Above 1GHz

Frequency (MHz) 'Igglt gce;ading Ec?sbsle ((3%'3 (Edlgr;:) I(‘('jg:;) (I\(/jlaér)gm
(H/V) | (dBm) (dB)

Middle Channel 661 (1880.00MHz)

3751 H -48.04 8.85 -3.28 | -60.07 | -13.00 | -47.07

3751 Vv -46.28 8.85 -3.28 | -58.41 | -13.00 |-45.41

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

Frequency (MHz) égf ggading Ec?sbsle (C;%'Ir; (EdlgnF;) (Lég:q) z\(/ljaBr)gln
(H/V) | (dBm) (dB)
Middle Channel 661 (1880.00MHz)
506 H -45.52 3.16 -2.63 -51.31 | -13.00 | -38.31
506 Vv -42.30 3.16 -2.63 -48.09 | -13.00 | -35.09
GSM 1900 (EDGE 8Link), Above 1GHz
Frequency (MHz) églt g(e;ading (L:c?sbsle 8%'3 (EdIErI:) I(‘C'JE:L) (I\éIIaBr)gm
(H/NV) | (dBm) (dB)
Middle Channel 661 (1880.00MHz)
3924 H -48.20 8.85 -3.28 | -60.33 | -13.00 | -47.33
3924 Vv -47.57 8.85 -3.28 |-59.70 | -13.00 | -46.70
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WCDMA Band V 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).

WCDMA Band V (RMC 12.2Kbps) Below 1GHz

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

Middle Channel 189 (836.40MHz)

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

162.2 H -63.21 2.09 -0.71 | -66.01 |-13.00 |-53.01
655.4 H -60.22 3.78 -241 | -66.41 |-13.00 |-53.41
162.2 \ -65.08 2.09 -0.71 | -67.88 |-13.00 |-54.88
655.4 \Y -62.97 3.78 -241 |-69.16 |-13.00 |-56.16

WCDMA Band V (RMC 12.2Kbps) Above 1GHz

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

Middle Channel 189 (836.40MHz)

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

1701 H -39.18 6.00 7.80 -37.38 | -13.00 | -24.38
2549 H -32.34 7.36 8.46 -31.24 | -13.00 | -18.24
1701 \ -39.40 6.00 7.80 -37.60 | -13.00 | -24.60
2549 \Y -30.46 7.36 8.46 -29.36 | -13.00 | -16.36

WCDMA Band Il 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).

WCDMA Band II (RMC 12.2Kbps) Below 1GHz

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

Middle Channel 9400 (1880.0MHz)

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

150.3 H -563.21 2.09 -0.71 -56.01 | -13.00 | -43.01
755.6 H -63.81 3.78 -2.41 -70.00 | -13.00 | -57.00
150.3 \Y -66.62 2.09 -0.71 -69.42 | -13.00 | -56.42
755.3 \ -70.00 3.78 -2.41 -76.19 | -13.00 | -63.19
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WCDMA Band Il (RMC 12.2Kbps) Above 1GHz
SG Cable . - _
Ant. Pol. , Gain ERP Limit Margin
Frequency (MHz Readin Loss :
quency (MH2) | (1) (dBm) g @B) | (@B |(@Bm) |(dBm) | (dB)
Middle Channel 9400 (1880.0MHz)
3660.0 H 4195 [6.00 |1273 |-3522 [-13.00 |-22.22
5400.7 H -35.64 [7.36 | 13.12 |-29.88 |-13.00 |-16.88
3660.4 v 3547 [6.00 |1273 |-28.74 |-13.00 |-15.74
5400.7 v 3245 [7.36 | 1312 |-26.69 |-13.00 |-13.69
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7. Frequency Stability Under Temperature & Voltage Variations

7.1. Test Equipment

Instrument Manufacturer Model Serial No. Cal. Interval | Cal. Due Date
Spectrum Analyzer Agilent NOO038A MY51210142 1 year 11/11/2015
Radio
Communication Agilent E5515C GB46581718 1 year 10/20/2015
Tester
DC Power Supply Agilent 6612C MY43002989 1 year 03/02/2016
Temperature WEISS DU/20/40 | 58226017340050 | 1 year 01/04/2016
Chamber

7.2. Test Setup

Temperature Chamber

Spectrum analyzer EUT

AN

Att.

Variable Power Supply

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
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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 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
Temi):r:/a;ure gﬁ;vp?; Test Frequency Deviation Limit
(C) V) (MHZz) (Hz) (Hz)
-30 DC 12 836.40 -33.10 +2091
-20 DC 12 836.40 -40.11 2091
-10 DC 12 836.40 -26.38 +2091
0 DC 12 836.40 -20.35 +2091
10 DC 12 836.40 -16.36 +2091
20 DC 12 836.40 -30.14 +2091
30 DC 12 836.40 -32.25 +2091
40 DC 12 836.40 -36.09 +2091
50 DC 12 836.40 -25.34 +2091
Frequency Stability under Voltage
DC Voltage 'Iggr\:":;oer;zcﬁ?; Test Frequency Deviation Limit
(V) (C) (MHz) (Hz) (Hz)
10.2 25 836.40 -18.19 +2091
12 25 836.40 -20.61 +2091
13.8 25 836.40 -26.45 +2091
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GSM850 (EGPRS 8 Link):
Frequency Stability under Temperature
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Temi):r:/a;rre Power Supply | Test Frequency Deviation Limit
(C) (V) (MHz) (Hz) (Hz)
-30 DC 12 836.40 -22.10 +2091
-20 DC 12 836.40 -26.01 +2091
-10 DC 12 836.40 -23.19 +2091
0 DC 12 836.40 -23.88 +2091
10 DC 12 836.40 -18.46 +2091
20 DC 12 836.40 -20.17 +2091
30 DC 12 836.40 -21.16 +2091
40 DC 12 836.40 -35.67 +2091
50 DC 12 836.40 -30.60 +2091
Frequency Stability under Voltage
DC Voltage Egr\;:;oer;gﬁg Test Frequency Deviation Limit
(V) (C) (MHz) (Hz) (Hz)
10.2 25 836.40 -18.41 +2091
12 25 836.40 -28.46 +2091
13.8 25 836.40 -31.73 +2091
GSM 1900 (GSM Link):
Frequency Stability under Temperature
Temf‘;ﬁrre Power Supply Test Frequency Deviation Limit
(C) (V) (MHz) (Hz) (Hz)
-30 DC 12 1880.00 -36.02 +4700
-20 DC 12 1880.00 -27.21 +4700
-10 DC 12 1880.00 -26.59 +4700
0 DC 12 1880.00 -30.16 +4700
10 DC 12 1880.00 -24.99 +4700
20 DC 12 1880.00 -37.34 +4700
30 DC 12 1880.00 -30.56 +4700
40 DC 12 1880.00 -23.58 +4700
50 DC 12 1880.00 -25.61 +4700
Frequency Stability under Voltage
DC Voltage 'Egr\:::)%r;:]cﬁp; Test Frequency Deviation Limit
(V) (C) (MHz) (Hz) (Hz)
10.2 25 1880.00 -19.30 +4700
12 25 1880.00 -28.09 +4700
13.8 25 1880.00 -21.59 +4700
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GSM 1900 (EGPRS 8Link):
Frequency Stability under Temperature

Temf:r:/a;tlure Power Supply Test Frequency Deviation Limit
(C) (V) (MHz) (Hz) (Hz)
-30 DC 12 1880.00 -20.30 +4700
-20 DC 12 1880.00 -30.21 +4700
-10 DC 12 1880.00 -35.67 +4700
0 DC 12 1880.00 -29.06 +4700
10 DC 12 1880.00 -24.19 +4700
20 DC 12 1880.00 -31.83 +4700
30 DC 12 1880.00 -21.33 +4700
40 DC 12 1880.00 -33.59 +4700
50 DC 12 1880.00 -156.24 +4700
Frequency Stability under Voltage
DC Voltage Egr\ggggﬁg Test Frequency Deviation Limit
(V) (C) (MHz) (Hz) (Hz)
10.2 25 1880.00 -21.64 +4700
12 25 1880.00 -19.35 +4700
13.8 25 1880.00 -11.09 +4700
WCDMA Band V (RMC 12.2Kbps)
Frequency Stability under Temperature
Temf:r:/a;tlure Power Supply Test Frequency Deviation Limit
(C) (V) (MHz) (Hz) (Hz)
-30 DC 12 836.40 10.3 +2091
-20 DC 12 836.40 -16.1 +2091
-10 DC 12 836.40 -17.6 +2091
0 DC 12 836.40 -18.2 +2091
10 DC 12 836.40 -16.8 +2091
20 DC 12 836.40 10.2 +2091
30 DC 12 836.40 11.2 +2091
40 DC 12 836.40 22.1 +2091
50 DC 12 836.40 20.3 +2091
Frequency Stability under Voltage
DC \(/\(;;tage Egr\g%%gﬁpet Test (Fl\zzqzl;ency De(v|_||azt)|on Limit(Hz)
10.2 25 836.40 -24.34 +2091
12 25 836.40 -15.56 +2091
13.8 25 836.40 -27.60 +2091
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WCDMA Band Il (RMC 12.2Kbps)
Frequency Stability under Temperature
Tem?:rl;aglure Power Supply Test Frequency Deviation Limit
(C) (V) (MHz) (Hz) (Hz)
-30 DC 12 1880.00 -26.0 +4700
-20 DC 12 1880.00 -25.0 +4700
-10 DC 12 1880.00 -26.6 +4700
0 DC 12 1880.00 -24.3 +4700
10 DC 12 1880.00 -21.8 +4700
20 DC 12 1880.00 -25.7 +4700
30 DC 12 1880.00 -36.4 +4700
40 DC 12 1880.00 -26.9 +4700
50 DC 12 1880.00 -37.1 +4700
Frequency Stability under Voltage
DC \(/\(;;tage .Eg:q'%??{ﬁ?é Test (Fl\ztla_'qzl;ency De(vl_liazt)lon Limit(Hz)
10.2 25 1880.00 -16.70 +4700
12 25 1880.00 -28.42 +4700
13.8 25 1880.00 -23.90 +4700




[ ]
Unilab(Shanghai) Co.,Ltd. Unilab
Report No. : UL41320150312CE/FCC002-2 Page 59 of 62

8. Peak to Average

8.1. Test Equipment

Instrument Manufacturer | Model Serial No. Cal. Interval | Cal. Due Date
Spectrum Analyzer Agilent N9038A MY51210142 1 year 11/11/2015
$:§ti§r Communication | A ijent E5515C | GB46581718 1year | 10/20/2015
Signal Generator Agilent N5183A MY50140938 1 year 01/04/2016
Preamplifier CEM EM30180 | 3008A0245 1 year 02/27/2016
DC Power Supply Agilent 6612C MY43002989 1 year 03/02/2016

8.2. Test Setup

l E5515C

— :|[ irectional coupler
L]

EUT .
f"i;‘l ectrum
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. For WCDMA
signals, 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. For GSM signals, an average
and a peak trace are used on a spectrum analyzer to determine the largest deviation between the
average and the peak power of the EUT in a bandwidth greater than the emission bandwidth. The
traces are generated with the spectrum analyzer set to zero span mode.

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.

. 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.

DO Qo
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8.5. Uncertainty
The measurement uncertainty is defined as +1.2 dB.
8.6. Test Result
Band Channel No. Limit (dB) Result (dB)
GSM 1900 661 <13 0.053
EDGE 1900 661 <13 0.049
WCDMA
BAND || 9400 <13 7.66

For GSM 1900 (GSM Link), channel 661

1LO dBidiv. Ref 20.00 dBm

N
-
I

Center 1.880000000 GHz Span 0 Hz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
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For GSM 1900 (EDGE 8Link), channel 661

I'_q dBidiv Ref 20.00 dBm

1
e S o e e

Center 1.880000000 GHz Span 0 Hz
Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

For WCDMA BAND Il, channel 9400

Average Power Gaussian

11.19 dBm
23.87 % at 0dB

10.0 % 1.65dB
1.0% 2.54 dB
0.1% 4.38 dB
0.01% 7.02 dB
0.001% 7.35dB
0.0001% 7.57dB

Peak 7.66 dB
18.85 dBm

0dB
Info BW 5.0000 MHz
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9.Attachment
PHOTOGRAPHS OF TEST SETUP

Please refer to the file named “i80 WXYZ RF Setup Photos”.

PHOTOGRAPHS OF EUT

Please refer to the two files named “i80 WXYZ_EUT External Photos” and “i80 WXYZ EUT
Internal Photos”.

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



