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1. GENERAL INFORMATION

1.1 EUT Description

EUT Type....oooeeeieeieecn, . OBD Telematics Dongle
Serial NO.......ccoovviiiiiiis : GXG11140140418015038
Hardware Version ................. . OBDII_V24

Software Version ................... OBD_WM_1.7
Frequency Range................. : GSM 850MHz:

Tx: 824.20 - 848.80MHz (at intervals of 200kHz);

Rx: 869.20 - 893.80MHz (at intervals of 200kHz)
GSM 1900MHz:

Tx: 1850.20 - 1909.80MHz (at intervals of 200kHz);

Rx: 1930.20 - 1989.80MHz (at intervals of 200kHz)

Modulation Type.......c..ccou.... . GSM,GPRS Mode with GMSK Modulation
Multislot Class..........ccccceenene . GPRS: Multislot Class12

Antenna Type.........ccceveveennen. . FIFA Antenna

Emission Designators........... . GSM 850:248KGXW,GSM 1900:244KGXW

GPRS 850:248KGXW;GRPS 1900:248KGXW

Note 1: The transmitter (Tx) frequency arrangement of the Cellular 850MHz band used by the EUT
can be represented with the formula F(ng)=824.2+0.2*(n-128), 128<=n<=251, the lowest,
middle, highest channel numbers (ARFCHSs) used and tested in this report are separately 128
(824.2MHz), 190 (836.6MHz) and 251 (848.8MHz).

Note 2: The transmitter (Tx) frequency arrangement of the PCS 1900MHz band used by the EUT can
be represented with the formula F(n)=1850.2+0.2*(n-512), 512<=n<=810; the lowest,
middle and highest channel numbers (ARFCHSs) used and tested in this report are separately
512 (1850.2MHz), 661 (1880.0MHz) and 810 (1909.8MHz).

Note 3: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer
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1.2 Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 2, Part 22, Part 24 and

part27 for the EUT FCC ID Certification:

No.

Identity

Document Title

1

47 CFR Part 2
(10-1-12 Edition)

Frequency Allocations and Radio Treaty Matters; General

Rules and Regulations

47 CFR Part 22
(10-1-12 Edition)

Public Mobile Services

47 CFR Part 24
(10-1-12 Edition)

Personal Communications Services

Test detailed items/section required by FCC rules and results are as below:

No. | Section Description Result
1 2.1046 Conducted RF Output Power PASS
2 2.1049,24.232(d) | Peak to Average Radio PASS
3 2.1049,22.917 . .

24.238 Occupied Bandwidth PASS
4 2.1055,22.355 -

24,235 Frequency Stability PASS
5 2.1051,2.1057 ..

22.017.24.238 Conducted Out of Band Emissions PASS
6 2.1051,2.1057

22917,24238, | Band Edge PASS
7 22.913,24.232 Transmitter Radiated Power (EIPR/ERP) PASS
8 2.1053,2.1057 . .

22.917.24.238 Radiated Out of Band Emissions PASS

NOTE: Measurement method according to TIA/EIA 603.D-2010

1.3 Facilities and Accreditations

1.3.1 Test Facilities

CNAS-Lab Code: L1659
CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. CCIC is a third party testing

organization accredited by China National Accreditation Service for Conformity Assessment (CNAS)
according to ISO/IEC 17025. The accreditation certificate number is L1659. A 12.8*6.8*6.4 (m) fully

anechoic chamber was used for the radiated spurious emissions test.
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FCC-Registration No.: 406086

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
and fully described in a report filed with the FCC (Federal Communications Commission). The
acceptance letter from the FCC is maintained in our files. Registration 406086, valid time is until
October 28, 2017.

1.3.2 Test Environment Conditions

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

Temperature (<C): 15°C-35C
Relative Humidity (%): 30% -60%
Atmospheric Pressure (kPa): 86KPa-106KPa

CCIC-SET/T (00) Page 6 of 56
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2. 47 CFR PART 2, PART 22H & 24E REQUIREMENTS
2.1 Conducted RF Output Power

2.1.1 Requirement

According to FCC section 2.1046(a), for transmitters other than single sideband, independent
sideband and controlled carrier radiotelephone, power output shall be measured at the RF output

terminals when the transmitter is adjusted in accordance with the tune-up procedure to give the values
of current and voltage on the circuit elements specified in FCC section 2.1033(c)(8).

2.1.2  Test Description

1. Test Setup:

Attenuator 1¢

S.Sy;tlem : Power
i Splitter«
EUT«
Spectrum
Analyzer+
' Attenuator 2+

The EUT, which is powered by the Battery, is coupled to the Spectrum Analyzer (SA) and the System
Simulator (SS) with Attenuators through the Power Splitter; the RF load attached to the EUT antenna
terminal is 500hm; the path loss as the factor is calibrated to correct the reading. The EUT is
commanded by the SS to operate at the maximum output power i.e. Power Control Level (PCL) =5
and Power Class = 4. A call is established between the EUT and the SS.

2. Equipments List:

Description Manufacturer Model Serial No. Cal.Date Cal.Due Date
System Simulator Agilent E5515C | MY47510547 | 2014.06.11 2015.06.10
Power Meter R&S NRV2 1020.1809.02 | 2014.06.08 2015.06.07
Power Sensor R&S NRV-Z4 | 823.3618.03 2014.06.08 2015.06.07
Attenuator 1 MCE 10dB BN3693 2014.06.11 2015.06.10
Attenuator 2 Resent 3dB (n.a.) 2014.06.11 2015.06.10

2.1.3 Test Results

Here the lowest, middle and highest channels are selected to perform testing to verify the conducted

RF output power of the EUT.

CCIC-SET/T (00)
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1. GSM Model Test Verdict:

Frequency Measured Output Power .
Band Channel (MH2) (dBm) Verdict

GSM 128 824.2 32.81 PASS
850MHz 190 836.6 32.86 PASS
251 848.8 32.84 PASS

GSM 512 1850.2 30.44 PASS
1900MHz 661 1880.0 30.57 PASS
810 1909.8 30.35 PASS

128 824.2 32.19 PASS

SSGOPI\E Iiz 190 836.6 32.36 PASS
251 848.8 32.20 PASS

GPRS 512 1850.2 29.85 PASS
1900MHz 661 1880.0 29.79 PASS
810 1909.8 30.01 PASS

Note 1. For the GPRS model, all the slots were tested and just the worst data was record in this

report.

CCIC-SET/T (00)
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2.2

2.2.1 Definition

Peak to Average Radio

According to FCC section 2.1049 and FCC 24.232(d), the peak-to-average ratio (PAR) of the
transmission may not exceed 13 dB.

2.2.2  Test Description

Attenuator 1¢

System Power
Simulator+ Splitter
EUT«
Spectrum
o i Attenuator 2+
Description Manufacturer Model Serial No. Cal. Date | Cal. Due Date
System Simulator R&S CMWS500 149333 2014.07.21 2015.07.20
Spectrum R&S FSP40 100341 | 2014.07.07 | 2015.07.06
Analyzer
Attenuator 1 Resent 10dB (n.a.)) 2014.06.11 2015.06.10
Attenuator 2 Resent 3dB (n.a) 2014.06.11 2015.06.10

2.2.3 Test Verdict

Here the lowest, middle and highest channels are selected to perform testing to verify the
peak-to-average ratio.

Test procedures:

A .For GSM operating mode:

a. Set RBW=1MHz, VBW=3MHz, peak detector in spectrum analyzer.
b. Set EUT in maximum output power, and triggered the bust signal.

c. Measured respectively the peak level and mean level, and the deviation was recorded as Peak to
Average radio.

B. For UMTS operating mode:
a. Set the CCDF (Complementary Cumulative Distribution Function) option in spectrum analyzer.

b. The highest RF powers were measured and recorded the maximum PAPR level associated with a
probability of 0.1%.
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1. Test Verdict:

Frequency Peak to Average radio Limit .
Band Channel Verdict
(MHz) dBm Refer to Plot dBm
GSM 512 1850.2 0.09 PASS
1 1880. .
1900MHz 66 880.0 0.08 Plot Al to A3 13 PASS
810 1909.8 0.11 PASS

2. GSM Model Test Plots:

REW 1 MH=z Marker 1 [T1 ]
VBW 1 MHz 29.35 dBm

Ref 3%.5 dEm Att 30 dB SWT 5 ms 10.000000 ps

L Offslet 18.5|dB

Center 1.8502 GHz 500 ps/

RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 2%9.26 dBm
Ref 33%.5 dBm Rttt 30 dB SWT 5 ms 300.000000 us

gffset 13.5|dB
Fag ]

1 av
urxH [

Center 1.8502 GHz 500 ps/

(Plot Al:  GSM 1900 MHz Channel = 512)

CCIC-SET/T (00) Page 10 of 56




Report No.: SET2014-12404

REW 1 MHz
VEW 1 MH=z

Aef 39.5 dbm At 30 dp SWT 5 ms
cffs=t 15.5|dm
o X
20
10
1 PE
paxa [
10
20
30
|- a0
50
Ccenter 1.8502 GHz 500 pal
REW 1 MHz
WEW 1 MHZz
Ref 33,5 dBm Att 30 4B SWT 2.5 ms=
| pffs=t 15.5 da
I
il
10
=
10
- z0
=0
F-40
50
Center 1.850Z GHz 250 pals

(PlotA2:  GSM 1900 MHz Channel = 661)

REW 1 MHz Marker 1 [Tl ]
VBW 1 MHz 29.59% dBEm

Ref 39.5 dBm Att 30 dB SWI 5 ms 1.46860000 ms

offset 19%.5| dB 1

Center 1.88 GHz 500 ps/

REW 1 MHz Marker 1 [T1 ]

VBW 1 MHz 29.48 dBEm
Ref 39.5 dBm Att 30 dB SWI 2.5 ms 1.270000 ms

offset 19.5| dB

=3
i~

1 av
maxE | ©

Center 1.88 GHz 250 ps/

(Plot A3:  GSM 1900MHz Channel = 810)
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2.3 99% Occupied Bandwidth

2.3.1 Definition

According to FCC section 2.1049, the occupied bandwidth is the frequency bandwidth such that,
below its lower and above its upper frequency limits, the mean powers radiated are each equal to 0.5
percent of the total mean power radiated by a given emission.

Occupied bandwidth is also known as the 99% emission bandwidth,
2.3.2  Test Description

See section 2.1.2 of this report.

2.3.3  Test Procedures

1. The testing follows FCC KDB 971168 v02r01 Section 4.2.
2. The EUT was connected to the spectrum analyzer and system simulator via a power divider.
3. The RF output of the EUT was connected to the spectrum analyzer by RF cable and attenuator.
The path loss was compensated to the results for each measurement.
4. The 99% occupied bandwidth were measured, set RBW= 1% of span, VBW= 3*RBW, sample
detector, trace maximum hold.
5. The 26dB bandwidth were measured, set RBW= 1% of EBW, VBW= 3*RBW, peak detector,

trace maximum hold.
2.3.4 Test Verdict

Here the lowest, middle and highest channels are selected to perform testing to verify the 99%
occupied bandwidth.

1. Test Verdict;

Frequency 26dB 99% Occupied
Band Channel i i Refer to Plot
(MHz) bandwidth Bandwidth
128 824.2 320KHz 246KHz Plot A1-A2
GSM 850MHz 190 836.6 318KHz 246KHz Plot A3-A4
251 848.8 320KHz 248KHz Plot A5-A6
512 1850.2 318KHz 242KHz Plot B1-B2
GSM 1900MHz
661 1880.0 318KHz 244KHz Plot B3-B4

CCIC-SET/T (00) Page 12 of 56
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Frequency 26dB 99% Occupied
Band Channel . . Refer to Plot
(MHz) bandwidth Bandwidth
810 1909.8 314KHz 246KHz Plot B5-B6
128 824.2 318KHz 244KHz Plot C1-C2
GPRS 850MHz 190 836.6 312KHz 244KHz Plot C3-C4
251 848.8 324KHz 248KHz Plot C5-C6
512 1850.2 318KHz 246KHz Plot D1-D2
GPRS 1900MHz 661 1880.0 318KHz 248KHz Plot D3-D4
810 1909.8 320KHz 244KHz Plot D5-D6
2. Test Plots:
EBW 10 kH=z
WVBW 30 kH=z
Ref 40 dBm Att ) 1B SWT 2I( s
4 ffEet 17 |de

Center 824.2 MHz 200 kHz/ Span 2 MHz

(PlotAl:  GSM 850MHz Channel = 128)
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*REW 10 kH=z
*VBW 30 kH=z

SWT 20 ms

40 Offset 17

|30

[

d . MWW

(Plot A2:

Ref 47 dBm

*Att 40 dB

200 kHz/ Span 2 MH=z

GSM 850MHz Channel = 128)

*RFEW 10 kH=z Marker 1
*VEW 30 kHz

SWT 20 ms

40
o |,
20

10

Cffpet 17 | ¢

10

(Plot A3:

836.6 MH=z

200 kH=z/ Span Z MH=

GSM 850MHz Channel = 190)
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*RBEW 10 kH=z Marker 1 [T1
*VEW 30 kH=z
Fef 47 dBm *Att 40 dB SWT 20 ms

Offret 17 |dB

40 Temp 1] [T1 OBW

-40
- 50
Center 836.6 MHz 200 kHz/ Span 2 MHz
(PlotA4:  GSM 850MHz Channel = 190)
*RBW 10 kH=z Marker 1 [T1
*VBW 30 kH=z .12 dBm
Ref 47 dBm *Att 40 dB SWT 20 ms 18 .77 ) MH:

Offset 17 |dB nclk
a0

i A R

[

|- 40

- 50

Center 848.8 MHz 200 kHz/ Span 2 MH=z

(Plot A5:  GSM 850MHz Channel = 251)
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*RBW 10 kH=z Marker
*VBW 30 kHz 29.5%9 dPBr
Ref 47 dBm *Att 40 dB SWT 20 ms 18.79 ( ) MH:

offget 17|dB OJBWZ 48| ( )0 kHz

|40

548l 6780¢ )
30 | Fary o B =

J \

Wﬁj ’ KMMW

|--40
Center &848.8 MH=z 200 kHz/ Span £ MHz
(Plot A6:  GSM 850MHz Channel = 251)
*RBEW 10 kH=z Marker 1 [T1
*WVBW 30 kHz ‘6.1
Ref 48 dBm *Att 40 dB SWT 20 ms .85018400

Offpet 18| dB

I 518t 100
3 1L 85004 y
- Ty [T ndhb]
Jtd44 dBEm
20 3BT E— e
10

|40
S0
Center 1.8502 GHz 200 kHz/ Span 2 MHz

(PlotB1: GSM 1900MHz Channel =512)
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*RBW 10 kH=z Marker 1
*VBW 30 kHz
Fef 48 dBm *Att 40 dB SWT 20 ms

L Lo B | 1ve
/\*"’V\A\Y 1]. 850322 SHz
20 . !
10

[

|- 40
|- 50
Center 1.8502 GHz 200 kHz/ Span 2 MHz
(Plot B2:  GSM 1900MHz Channel = 512)
*FEW 10 kH=z
*VBW 30 kHz
Fef 40 dBm *Att 40 dB SWT 20 ms

v

&0

Center 1.88 GHz 200 kHz/ Span 2 MH=z

(Plot B3:  GSM 1900MHz Channel = 661)
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*REW 10 kH=z
*VBW 30 kH=z

Ref 40 dBm *ALt 40 dB SWT 20 ms

[

Center 1.88 GH=z 200 kHz/ Span 2 MH=z

(Plot B4:  GSM 1900MHz Channel = 661)

*REW 10 kH=z
*VBW 30 kH=z
Ref 40 dBm *ALt 40 dB SWT 20 ms

27.75 dBm
BW 1l oot ]
| -0 e 1 adb
7 dBrn
20 4 . \ o i B Pt S
a T
L 10 1

[

Center 1.9098 GHz 200 kHz/ Span 2 MH=z

(Plot B5:  GSM 1900MHz Channel = 810)
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“REW 10 kHz Marker 1 [T1 ]
*WVEW 30 kH=z 2 BIm
Fef 40 dBm *Att 40 dB SWT 20 ms .90 | H
40 Offpet 18|dB OBW246. 000000000 kH=z
30 1 13l 02 dEm Ea

|- =0
Center 1.9098 GHz 200 kHz/ Span 2 MHz
(Plot B6:  GSM 1900MHz Channel = 810)
*RBEW 10 kH=z
*WBW 30 kH=z
Fef 47 dBm *ALt 40 4B SWT 20 ms=

D | '

== f - -
20
10
0

Center 824.2 MHz 200 kHz/ Span £ MHz

(Plot C1: GPRS 850MHz Channel = 128)

CCIC-SET/T (00) Page 19 of 56




)

Report No.: SET2014-12404

[

Ref 47 d4dBm

*RBW 10 kH=z Marker 1 [T1 ]

*VBW 30 kH=z

*Att 40 dB SWT 20 ms

offpet 17 |dB

Fan

Center 824.2 MH=z

(Plot C2:

200 kH=z/

GPRS 850MHz Channel = 128)

*REW 10 kH=z Marker 1 [T1
*VBW 30 kH=z
Ref 47 dBm *Att 40 dB SWT 20 ms
Ooffget 17 |dB 1T
- {
b
ki N\\
20
10 f/ \\K
| \
.. A! A
20
- 30
A et oM RV PRIV Sy
|- 40
|- 50
Center £836.6 MHz 200 kHz/

(Plot C3:

GPRS 850MHz Channel = 190)
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*“RBEW 10 kHz Marke
*VBW 30 kHz
Fef 47 dBm *Att 40 dB SWT 20 ms 236.604000000 MH=z
Offset 17 |dB 0op H
a0 I COEW
5 B
30 {‘\\ t Frmerrper—e— P
10 / \
-0
10 ﬂ/’/
-20 / \
30
WWW”‘“ \‘UMWM
—40
Center 836.6 MHz 200 kHz/ Span Z MHz
(Plot C4:  GPRS 850MHz Channel = 190)
*RBW 10 kH=z Marker 1 [T1
*VEBEW 30 kH=z
Ref 47 d4dBm *Att 40 dB SWT 20 ms
ffpet 17 |dB nd |
L 40 "

Center &848.8% MH=z

(Plot C5:

200 kHz/ Span 2 MHEz

GPRS850MHz Channel = 251)
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*REBW 10 kH=

*WVBW 30 kH=z
Fef 47 dBEm *Att 40 dB SWT 20 ms 18.
cffpet 17|dB 12l 00000
Lan T T B
o | EN
|, N
20 .
10
L 1o Jf »
z0
30
TR NPT WS WLV PR, TV R RITVEV I
|- 40
L _=o
Center 848.8 MH=z 200 kHz/ Span Z MH=z
(Plot C6:  GPRS850MHz Channel = 251)
*REW 10 kH=z Marker 1 [T1
*VBW 30 kH=z 27.58 dBm
Ref 48 dBm *ALt 40 dB SWT 20 ms . ( 5H:

Offset 18 |dB nclk

[

_;; INERE

|

|40
50
Center 1.8502 GHz 200 kHz/ Span 2 MH=z

(Plot D1: GPRS 1900MHz Channel =512)
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“RBW 10 kHz Marker 1 [T1 ]

*YVBW 30 kH=z .35 dBEr
Fef 48 dBm *Att 40 dB SWT 20 ms
Offpet 18|dB W246L000000p0D kHZ
" remp 1| [T1 OBW]
qr dBr B
I.:U - .
BIAXE] ;

40
50
Center 1.8502 GH=z 200 kHz/ Span Z MH=
(Plot D2:  GPRS 1900MHz Channel = 512)
*REW 10 kH=z
*VBW 30 kHz
Fef 48 dBm *ALtT 40 4B SWT 20 ms=

Offset 18 |de nde [TlL]

40 l:.
L Ex '
MAXH D

40

- 50

Center 1.88 GHz 200 kHz/ Span £ MHz

(Plot D3:  GPRS 1900MHz Channel = 661)
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*RBEW 10 kH=z
*WBW 30 kH=z
Fef 48 dBm *Att 40 dB SWT 20 ms

40
Center 1.88 GHz 200 kHz/ Span £ MHz
(Plot D4:  GPRS 1900MHz Channel = 661)
*RBW 10 kH=
*VBW 30 kH=z 1En
Ref 48 dBm *Att 40 dB SWT 20 ms +H
Offpet 18|dB ncdB [T[L] 1B
BW 320 0¢ ( kHz
-0 Temy 1| [T ndpb] ES
ABm

Center 1.909& GH=z 200 kHz/ Span Z MH=z

(Plot D5:  GPRS 1900MHz Channel = 810)

CCIC-SET/T (00) Page 24 of 56




Report No.: SET2014-12404

@

REW 10 kH=z
VEW 30 kHz
Ref 48 dBm ALt 40 dB SWT 20 ms

Tl P’!N . l
an

Center 1.9098 GHz 200 kHz/ Span 2 MHz

(Plot D6:  GPRS 1900MHz Channel = 810)
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2.4  Frequency Stability

2.4.1 Requirement

According to FCC section 22.355 and FCC section 24.235, the frequency stability shall be sufficient
to ensure that the fundamental emission stays within the authorized frequency block. According to
FCC section 2.1055, the test conditions are:

(@) The temperature is varied from -30<C to +50 <C at intervals of not more than 10<C.

(b) For hand carried battery powered equipment, the primary supply voltage is reduced to the battery
operating end point which shall be specified by the manufacture. The supply voltage shall be
measured at the input to the cable normally provided with the equipment, or at the power supply
terminals if cables are not normally provided.

2.4.2 Test Description

1. Test Setup:

Temperature
Chamber

Common
Antenna

DC Power
Supply

System
Simulator

The EUT, which is powered by the DC Power Supply directly, is located in the Temperature Chamber.
The EUT is commanded by the System Simulator (SS) to operate at the maximum output power i.e.
Power Control Level (PCL) =5 and Power Class = 4. A call is established between the EUT and the
SS via a Common Antenna.

2. Equipments List:

Description Manufacturer Model Serial No. Cal. Data Cal. Due Data
System Agilent E5515C | GB43130131 | 2014.06.11 | 2015.06.10
Simulator
DC Power Goodwill | G300 | Egr0938 | 2014.06.11 | 2015.06.10
Supply D
Temperature YinHe
P Experimental HL4003T (n.a.) 2014.06.11 2015.06.10
Chamber Equip
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2.4.3 Test Verdict

The nominal, highest and lowest extreme voltages are separately 3.8VDC, 4.35VDC and 3.3VDC,
which are specified by the applicant; the normal temperature here used is 25<C. The frequency
deviation limit of 850MHz band is #2.5ppm, and 1900MHz is #ppm

1. GSM 850MHz Band

Test Conditions Frequency Deviation
S | TerEEE Channel = 128 Channel = 190 Channel = 251 Verdict
(VDC) () (824.2MI_—|2)_ (836.6MI_—|2? (848.8MI_—|2?
Hz Limits Hz Limits Hz Limits
-30 24.89 20.32 17.44
-20 38.66 16.31 -11.07
-10 41.47 -17.56 15.22
0 13.21 32.11 7.05
3.8 +10 10.35 -25.03 3.02
+20 -12.03 | #22060.5 | -17.19 | £2091.5 | 10.52 | #2122 PASS
+30 21.03 19.36 -13.21
+40 25.80 19.64 -2.11
+50 27.93 22.27 -12.99
4.35 +25 3.71 28.95 -51.58
3.3 +25 25.57 31.09 16.11
2. GSM 1900MHz Band
Test Conditions Frequency Deviation
Sewiar | T Channel =512 Channel = 661 Channel = 810 Verdict
(VDC) e (T) (1850.2M.Hz.) (1880.0M.Hz.) (1909.8M_Hz.)
Hz Limits Hz Limits Hz Limits
-30 -25.19 11.24 -15.27
-20 19.00 -15.71 19.32
-10 38.22 -16.22 25.31
0 25.23 19.32 30.26
3.8 +10 -1.45 25.31 -29.21
+20 6.94 | #1850.2 | 30.26 | #1880.0 | 19.33 | *1909.8 PASS
+30 21.13 -29.21 -19.27
+40 41.23 59.33 26.29
+50 30.96 -19.27 18.97
4.35 +25 -5.63 26.29 -16.28
3.3 +25 20.67 18.97 19.32
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2.5 Conducted Out of Band Emissions

2.5.1 Requirement

According to FCC section 22.917(a) and FCC section 24.238(a), the power of any emission outside
of the authorized operating frequency ranges must be attenuated below the transmitting power (P) by
a factor of at least 43+10*log(P)dB. This calculated to be -13dBm.

2.5.2  Test Description
See section 2.1.2 of this report.
2.5.3 Test Procedures

1. The testing follows FCC KDB 971168 v02r01 Section 6.0.

. The EUT was connected to the spectrum analyzer and system simulator via a power divider.

3. The RF output of EUT was connected to the spectrum analyzer by an RF cable and attenuator.
The path loss was compensated to the results for each measurement.

4. The middle channel for the highest RF power within the transmitting frequency was measured.

5. The conducted spurious emission for the whole frequency range was taken.

6. The RF fundamental frequency should be excluded against the limit line in the operating frequency
band.

7. The limit line is derived from 43 + 10log(P) dB below the transmitter power P(\Watts)
=P(W) - [43 + 10log(P)] (dB)
= [30 + 10log(P)] (dBm) - [43 + 10log(P)] (dB)

N

=-13dBm.

25.4 Test Result

The measurement frequency range is from 30MHz to the 10" harmonic of the fundamental frequency.
The lowest, middle and highest channels are tested to verify the out of band emissions.

1. Test Verdict:

Measured Max. Limit

imi
Band Channel | Frequency (MHz) Spurious Emission Refer to Plot (dBm) Verdict

m

(dBm)
GSM 128 824.2 -27.34 Plot AltoAl.1 PASS
190 836.6 -27.11 Plot A2toA2.1 -13 PASS
850MHz

251 848.8 -27.42 Plot A3toA3.1 PASS
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Measured Max. Limit
Band Channel | Frequency (MHz) Spurious Emission Refer to Plot (@Bm) Verdict
(dBm)
GSM 512 1850.2 -20.19 Plot B1toB1.1 PASS
661 1880.0 -19.65 Plot B2toB2.1 -13 PASS
1900MHz
810 1909.8 -19.56 Plot B3toB3.1 PASS

2. Test Plots for the Whole Measurement Frequency Range:

Note: the power of the EUT transmitting frequency should be ignored.
RBW 100 kH=z €
VEW 100 kH=z
Fef 37 dBm Att 30 dB SWT 100 ms

l-10

&0

Start 30 MH=z 97 MH=z/ Stop 1 GH=z

(PlotAl: GSM 850MHz Channel = 128, 30MHz to 1GHz)
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® *RBW 1 MHZ
“VBW 1 ME:

Fef 37 dBm *Att 30 dm ZWT 160 ms=
cifret 18
.
A
= |
10
0
10

Start 1 GHz BOR MHz Stop 9 GH=z

(Plot Al.1: GSM 850MHz Channel = 128, 1GHz to 9GHz

*RBW 100 kHz Marker 1
*VBW 100 kH=z 32.81 dE
Ref 37 dBm *Att 30 dB SWT 100 ms 37.040000000 MH

Cffpet 17 (dBE

EH
u

T

ra

Start 30 MH=z 97 MHz/ Stop 1 GH=z

(PlotA2:  GSM 850MHz Channel = 190, 30MHz to 1GHz)
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Start 1 GH=z 100 MHE=/S Stop 9 GH=z

(Plot A2.1: GSM 850MHz Channel = 190, 1GHz to 9GHz)

*FEW 100 kHz Marker
*VBW 100 kH=z
Ref 37 dBm *ALt 30 dB SWT 100 ms

Offset 17 |dB

[

Start 30 MH=z 97 MHzZ/ Stop 1 GH=z

(Plot A3:  GSM 850MHz Channel = 251, 30MHz to 1GHz)
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®

MMWM’“-MMMM

(Plot A3.1: GSM 850MHz Channel = 251, 1GHz to 9GHz)

(Plot B1:

GSM 1900MHz Channel =512, 30MHz to 1GHz)
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P A A A

(Plot B1.1: GSM 1900MHz Channel =512, 1GHz to 20GHz)

@ Fef

(Plot B2:  GSM 1900MHz Channel = 661, 30MHz to 1GHz)
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® *REBW 1 ME:z
EVEW 1 ME:z
Ratf ] *ALL 0 dB ZWT JED 8

| HSS AV N et e

start 1 GHz 1.9 GHZ/ Stop 20 GH=z

(Plot B2.1: GSM 1900MHz Channel = 661, 1GHz to 20GHz)

® *REW 100 kHZ
*UEW 100 kEB=z

Eef 37 dBm *htt 30 dB SWT 100 ms
cffbe e
31
Ex
= |
10
0
10

Start 30 MHEz a7 MHz/ Stop 1 GHz

(Plot B3:  GSM 1900MHz Channel = 810, 30MHz to 1GHz)
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(Plot B3.1: GSM 1900MHz Channel = 810, 1GHz to 20GHz)
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2.6 Band Edge

2.6.1 Requirement

According to FCC section 22.917(b) and FCC section 24.238(b), in the 1MHz bands immediately
outside and adjacent to the frequency block a resolution bandwidth of at least one percent of the
emission bandwidth (26dB emission bandwidth) of the fundamental emission of the transmitter may
be employed.

2.6.2  Test Description

See section 2.1.2 of this report.
2.6.3 Test Procedures

1. The testing follows FCC KDB 971168 v02r01 Section 6.0.

2. The EUT was connected to the spectrum analyzer and system simulator via a power divider.

3. The RF output of EUT was connected to the spectrum analyzer by an RF cable and attenuator
The path loss was compensated to the results for each measurement.

4. The band edges of low and high channels for the highest RF powers were measured.

5. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.

6. The limit line is derived from 43 + 10log(P) dB below the transmitter power P(\Watts)
=P(W) - [43 + 10log(P) ] (dB)
=[30 + 10log(P)] (dBm) - [43 + 10log(P) ] (dB)

=-13dBm.

2.6.4 Test Result

The lowest and highest channels are tested to verify the band edge emissions.

1. Test Verdict;

Measured Max. Band . )
Band Channel Frequency (MHz) o Refer to Plot | Limit (dBm) Verdict
Edge Emission (dBm)
GSM 128 824.2 -15.44 Plat A 13 PASS
850MHz 251 848.8 -14.34 Plot B PASS
GSM 512 1850.2 -15.27 Plat C 13 PASS
1900MHz 810 1909.8 -14.43 Plot D PASS
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2. Test Plots:

@ “FEW 1 kH
“VEW 10 kHz
3, - I AR 1 l:_ -

= I
c

_____

Center 824 MHEr 100 kH=z/ Span 1 MHz

EEW kHz
TEW 10 kB
SWT 116 m

e

== &0

Cantar BE4% MEz 1040 kBz/ Span 1 HB=z

(Plot B: GSM 850 Channel = 251)
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(

EBW 3 kH i
VEW 10 kHz 15.2 I
Fef 38 dBm *Att 30 dB SWT 115 ms 1.8499950
Offpet 18 (dB
= N S B

s A

A
WMM

&0
Center 1.85 GHz 100 kHz/ Span 1 MH=z
(Plot C: GSM 1900 Channel = 512)
*RBW 3 kHz Marker 2 [T1 ]
*VEW 10 kH=z 14.45 dBFm
Fef 38 dBEm *Att 30 dB SWT 115 ms 1.91002 ) GHz
Offset 18|dB Marker| 1 [T1 |
4 1Bm
=0 GH=z Ex

1.
A"

i

e grn

- 50

- 60

Center 1.91 GH=z 100 kHz/ Span 1 MH=z

(Plot D: GSM 1900 Channel = 810)
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2.7  Transmitter Radiated Power (EIRP/ERP)

2.7.1 Requirement

According to FCC section 22.913, the Effective Radiated Power (ERP) of mobile transmitters and
auxiliary test transmitters must not exceed 7Watts, and FCC section 24.232, the broadband PCS
mobile station is limited to 2 Watts e.i.r.p. peak power.

2.7.2  Test Description

1. Test Setup:

Ant, TOW?\

EUT& - 3m -] \
Support Units __I'
\\ —¢—(’ )

o Flll"" Turn Table
0.3m 1 ﬂ ko

i

Ground Plane

Test Receiver
—

r- o] © 0 © O
Jo 0 0 o=p

The EUT, which is powered by the DC 3.8V Power Supply directly, is located in a 3m Full-Anechoic
Chamber; the cable loss, air loss and so on of the site as factors are pre-calibrated using the
"Substitution™ method, and calculated to correct the reading.

A call is established between the EUT and the SS via a Common Antenna. The EUT is commanded
by the SS to operate at the maximum and minimum output power, and only the test result of the
maximum output power was recorded.

2. Equipments List:

Description Manufacturer Model Serial No. Cal. Date Cal. Due Date
System Simulator R&S CMWS500 149333 2014.07.21 2015.07.20
EMI Test Receiver R&S ESIB26 100130 2014.07.07 2015.07.06

Full-Anechoic Albatross~ | 12.8m*6.8m
Chamber e 6.4 A0412372 2014.01.05 2015.01.04
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Double ridge horn
antenna(1GHz~18G R&S HF906 100150 2014.06.11 2015.06.10
Hz)

Broadband antenna

(30MHz~1GHz) R&S HL562 101341 2014.06.11 2015.06.10

2.7.3 Test Procedures

1. The testing follows FCC KDB 971168 v02r01 Section 5.2.1. (for CDOMA/WCDMA), Section
5.2.2.2 (for GSM/GPRS/EDGE) and ANSI / TIA-603-C-2004 Section 2.2.17.
2. The EUT was placed on a turntable 1.5 meters high in a fully anechoic chamber.

3. The EUT was placed 3 meters from the receiving antenna, which was mounted on the antenna
tower.

4. GSM operating modes: Set RBW= 1MHz, VBW= 3MHz, RMS detector over burst;

UMTS operating modes: Set RBW= 100 kHz, VBW= 300 kHz, RMS detector over frame, and use
channel power option with bandwidth=5MHz, per KDB 971168 D01.

5. The table was rotated 360 degrees to determine the position of the highest radiated power.
6. The height of the receiving antenna is adjusted to look for the maximum ERP/EIRP.

7. Taking the record of maximum ERP/EIRP.

8. A dipole antenna was substituted in place of the EUT and was driven by a signal generator.
9. The conducted power at the terminal of the dipole antenna is measured.

10. Repeat step 3 to step 5 to get the maximum ERP/EIRP of the substitution antenna.

11. ERP/EIRP=Ps + Et—Es + Gs=Ps + Rt — Rs + Gs

Ps (dBm): Input power to substitution antenna.

Gs (dBi or dBd): Substitution antenna Gain.

Et=Rt+AF Es=Rs +AF

AF (dB/m): Receive antenna factor

Rt: The highest received signal in spectrum analyzer for EUT.

Rs: The highest received signal in spectrum analyzer for substitution antenna.

2.7.4 Test Result

Test Notes:
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1. This unit was tested with its standard battery.

2. The worst case test configuration was found in the vertical positioning where the EUT is laying on
its side. The data reported in the tables below were measured in this test setup.

GSM Model Test Verdict:

Frequency | Antenna Pol Measured ERP Limit .
Band Channel PCL Verdict
(MHz) (H/V) dBm dBm
GSM 128 824.20 Vv 5 33.23 PASS
190 836.60 . 385 PASS
850MHz \Y 5 32.94
251 848.80 Vv 5 33.14 PASS
Frequency | Antenna Pol Measured ERP Limit .
Band Channel PCL Verdict
(MHz) (H/V) dBm dBm
GSM 128 824.20 H 5 33.18 PASS
190 836.60 . 385 PASS
850MHz H 5 32.87
251 848.80 H 5 33.18 PASS
Frequency | Antenna Pol Measured EIRP Limit .
Band Channel PCL Verdict
(MHz) (H/V) dBm dBm
GSM 512 1850.2 Vv 0 29.68 PASS
661 1880.0 Vv 0 29.81 33 PASS
1900MHz
810 1909.8 Vv 0 29.58 PASS
Frequency | Antenna Pol Measured EIRP Limit .
Band Channel PCL Verdict
(MHz) (H/V) dBm dBm
GSM 512 1850.2 H 0 29.61 PASS
661 1880.0 H 0 29.75 33 PASS
1900MHz
810 1909.8 H 0 29.53 PASS
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2.8 Radiated Out of Band Emissions

2.8.1

Requirement

According to FCC section 22.917(a) and section 24.238(a), the power of any emission outside of the
authorized operating frequency ranges must be attenuated below the transmitting power (P) by a
factor of at least 43+10*log(P)dB. This calculated to be -13dBm.

2.8.2  Test Description

See section 2.7.2 of this report.

Equipment List:

Description Manufacturer Model Serial No. Cal. Date Cal.Due Date
1164.4391.4
Spectrum Analyzer R&S FSP40 6 039 2014.07.07 2015.07.06
Power Meter R&S NRV2 1020'2809'0 2014.06.08 2015.06.07
Power Sensor R&S NRV-Z4 823.3618.03 2014.06.08 2015.06.07
Full-Anechoic Albatross~ | 12.8m*6.8m
Chamber Projects 6.4 A0412372 2014.01.05 2015.01.04
Double ridge homn R&S HF906 A0304225 | 2014.0611 | 2015.06.10
antenna
Ultra-wideband R&S HL562 A0304224 | 2014.0611 | 2015.06.10
antenna
Loop antenna R&S HFH2-Z2 A0304226 2014.06.11 2015.06.10

Note: when doing measurements above 1GHz, the EUT has been within the 3dB cone width of the
horn antenna during horizontal antenna.

2.8.3 Test Result

Test Notes:

1. This device employs UMTS technology with WCDMA (AMR/RMC), HSDPA, HSUPA and
HSPA+ capabilities. All configurations were investigated and the worst case UMTS emissions were
found in RMC WCDMA mode at 12.2Kbps.

2. This unit was tested with its standard battery.

3. The worst case test configuration was found in the vertical positioning where the EUT is laying on
its side. The data reported in the tables below were measured in this test setup.
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4. The spectrum is measured from 30MHz to the 10™ harmonic of the fundamental frequency of the
transmitter using CISPR quasi peak detector below 1GHz. The worst case emissions are reported
however emissions whose levels were not within 20dB of the respective limits were not reported.

5. Emissions below 18GHz were measured at a 3 meter test distance while emissions above 18GHz
were measured at a 1 meter test distance with the application of a distance correction factor.

1. Test Verdict:

Measured Max. Spurious Emission
Frequency (dBm) Limit )
Band Channel Refer to Plot Verdict
(MHz) Test Antenna Test Antenna (dBm)
Horizontal Vertical
GSM 128 824.2 <-25 <-25 Plot A.1/A.2 PASS
190 836.6 <-25 <-25 Plot A.3/A4 -13 PASS
850MHz
251 848.8 <-25 <-25 Plot A.5/A.6 PASS
GSM 512 1850.2 <-25 <-25 Plot B.1/B.2 PASS
661 1880.0 <-25 <-25 Plot B.3/B.4 -13 PASS
1900MHz
810 1909.8 <-25 <-25 Plot B.5/B.6 PASS

2. Test Plots for the Whole Measurement Frequency Range:

Notel: All Spurious Emission tests were performed in X, Y, Z axis direction. And only the worst axis
test condition was recorded in this test report.

Marker:

Level [dBm]

1.667695391 GHz

-49.22 dBm

30

20

-20

-40

-60

-80

-100

30M

60M  100M

200M

400M

1G 2G

Frequency [Hz]

3G 5G

10G

LIM 13

MES GSM850 H 128

Broadband Antenna

(Plot A.1: GSM 850MHz Channel = 128, Test Antenna Horizontal)
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Level [dBm]
30
20
0
-20
0 vW‘“’M
-4 e
wl
L MM i o
I
-60 /uf,ﬂ/
/
-
-80
-100
30M 60M  100M 200M 400M 1G 2G 3G 5G 10G
Frequency [Hz]
MES GSM850V 128
LIM 13 Broadband Antenna
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(PlotA.3: GSM 850MHz Channel = 190, Test Antenna Horizontal)
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(Plot A.5: GSM 850MHz Channel = 251, Test Antenna Horizontal)
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(Plot A.6:  GSM 850MHz Channel = 251, Test Antenna Vertical)
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(Plot B.1: GSM 1900MHz Channel = 512, Test Antenna Horizontal)
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Marker: 3.69739479 GHz -56.23 dBm
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(Plot B.2: GSM 1900MHz Channel = 512, Test Antenna Vertical)
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(Plot B.3: GSM 1900MHz Channel = 661, Test Antenna Horizontal)

CCIC-SET/T (00) Page 47 of 56




©

Report No.: SET2014-12404

Marker: 3.761523046 GHz -56.14 dBm
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(Plot B.4:  GSM 1900MHz Channel = 661, Test Antenna Vertical)
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(Plot B.5: GSM 1900MHz Channel = 810, Test Antenna Horizontal)

CCIC-SET/T (00)

Page 48 of 56




Report No.: SET2014-12404

©

Marker: 3.761523046 GHz -58.02 dBm
Level [dBm]
30
20
0
-20
-40 M “«N
Mm""‘
[ N Wt o
™ /{ \) 'w" ,gzww‘/h
-60 %WWW ”NIA ‘ [l
|
-80
-100
30M 100M 200M 400M 1G 2G 3G 5G 20G
Frequency [Hz]
MES 15057 PCS 810 TXV
LIM 13 Broadband Antenna

(PlotB.6:  GSM 1900MHz Channel = 810, Test Antenna Vertical)
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Annex A Accreditation Certificate

China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE

(Registration No. CNAS L1659 )

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd.
Building 28:29. Shieud Xili Industrial Arca, Xili §
Nanshan District. Shenzhen. G ; Chi

is accredited to ISO/IEC 17025:2005 General Requirements for the
Competence of Testing and Calibration Laboratories(CNAS-CLO1
Accreditation Criteria for the Competence of Testing and Calibration
Laboratories) for the competence of testing and calibration.

The scope of accreditation is detailed in the attached appendices bearing the same
registration number as above. The appendices form an inmtegral part of this
certificate.

Date of Issue: 2012.09.29
Date of Expiry: 2015.08.28

»
Date of Initial Accreditation: 1999.08.03 ’
Date of Update: 2012-09-29 |

Sigmned om bohalf of China National Accreditation Service
for Conformity Assessment

Chins Natisms! Accresiiasion Service far Comfarmity Assessmtntt (ONAS) b snibariaed by Cortiflaatian asd Aceredinschon
A irathos of the Peaple’s Repadilie of Chlas (CNCA) 0 aperase e axthenal scorediiastion schomer Sor conformity amoment,
CNAS I thy tignanery ¢ Dnternations] Laburntnry Accrediintine Conprratbon Mallibotorel Kevagait loe Arsnagramsnt (TLAC SRA) et
Anks Panilic Ladaratary Averodcathon Coaparation Maltiatw ol Recogaitians Arraagement CAFLAT MERA ).

E No,CNAS AL 2 0005210
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Annex B PHOTOGRAPHS OF THE EUT
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Annex C PHOTOGRAPHS OF THE TEST SETUP

1. Conducted Measurement Setup

2. Radiated Measurement Setup
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