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RF TEST REPORT

Report No.:  SET2014-00722
Product:  Tonino Lamborghini TL66
FCCID: 2ABTLTL66
Model No.:  TL66

Applicant:  Tonino Lamborghini S.R.L.

Address:  via San Giacomo 25, 41121 Modena, Italy
Issued by: CCIC-SET

Lab Location: Electronic Testing Building, Shahe Road, Xili, Nanshan District,
Shenzh China

Tel: 86 755 26627338 Fax: 86 755 26627238

This test report consists of 118 pages in total. It may be duplicated completely for
legal use with the approval of the applicant. It should not be reproduced except in full,
without the written approval of our laboratory. The client should not use it to claim product
endorsement by CCIC-SET. The test results in the report only apply to the tested sample.
The test report shall be invalid without all the signatures of testing engineers, reviewer and
approver. Any objections must be raised to CCIC-SET within 15 days since the date when
the report is received. It will not be taken into consideration beyond this limit.
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1. GENERAL INFORMATION
1.1 EUT Description
EUT Type....oooeeeieeieecn, : Tonino Lamborghini TL66
Serial NO.......coevveveiiei, : (n.a, marked #1 by test site)
Hardware Version ................. : QW20_MAINPCB_V1.1 20130723
Software Version ................... 0502H029 20131203
Frequency Range...........c...... . 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)
WCDMA 850MHz
Tx: 826.4 - 846.6MHz (at intervals of 200kHz);
Rx: 871.4 - 891.6MHz (at intervals of 200kHz)
Modulation Type.......c.cccc..... . GSM,GPRS Mode with GMSK Modulation
EDGE Mode with 8PSK Modulation
WCDMA Mode with QPSK Modulation
HSDPA Mode with QPSK Modulation
Multislot Class...........c.ccc...... . GPRS: Multislot Class12; EDGE: Multislot Class12
Antenna Type.........ccceveveennen. . PIFA
Emission Designators ........... : GSM 850:248KGXW,GSM 1900:248KGXW
GPRS 850:246KGXW,;GRPS 1900:250KGXW
EDGE 850:244KG7W,EDGE 1900:248KG7W
WCDMA 850:4M16F9W ;HSDPA 850: 4AM18F9W

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: The transmitter (Tx) frequency arrangement of the WCDMA 850MHz band used by the EUT
can be represented with the formula F(n)=826.4+0.2*(n-4132), 4132<=n<=4233; the lowest,
middle and highest channel numbers (ARFCHSs) used and tested in this report are separately
4132 (826.4MHz), 4183(836.6MHz) and 4233 (846.6MHz).

Note 4: 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 and Part 24 for
the EUT FCC ID Certification:

No. | Identity Document Title
1 47 CFR Part 2 Frequency Allocations and Radio Treaty Matters; General
(10-1-12 Edition) | Rules and Regulations
2 47 CFR Part 22 Public Mobile Services
(10-1-12 Edition)
3 47 CFR Part 24 Personal Communications Services
(10-1-12 Edition)
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 | 99% Occupied Bandwidth PASS
3 2.1055 | Frequency Stability PASS
22.355
24.235
4 2.1051 | Conducted Out of Band Emissions PASS
2.1057
22.917
24.238
5 2.1051 Band Edge PASS
2.1057
22.917
24.238
6 22.913 | Transmitter Radiated Power (EIPR/ERP) PASS
24.232
7 2.1053 Radiated Out of Band Emissions PASS
2.1057
22.917
24.238

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

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, Renewal date Nov. 19,
2011, valid time is until Nov. 18, 2014.

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
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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
imulators« Splitters
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.Due Date
System Simulator Agilent E5515C MY47510547 2014.09.13
Spectrum Analyzer R&S FSP40 MY 4510810 2014.06.09
Spectrum Analyzer Agilent E4407B 1164.4391.40 2014.06.09
Power Meter Agilent E4418B GB43318055 2014.06.09
Power Splitter Weinschel 1506A NW521 2014.06.11
Attenuator 1 MCE/weinschel 10dB BN3693 2014.06.11
Attenuator 2 Resnet 3dB (n.a.) 2014.06.09
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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.

1. GSM Model Test Verdict:

Frequency Measured Output Power :
B h I Y
e AL (MHz) dBm Refer to Plot erdict
128 824.2 32.77 PASS
GSM Plot Al to
850MHz 190 836.6 32.71 A3 PASS
251 848.8 32.79 PASS
512 1850.2 30.45 PASS
GSM Plot B1 to
1900MHz 661 1880.0 30.06 B3 PASS
810 1909.8 29.90 PASS
128 824.2 29.36 PASS
GPRS Plot C1 to
850MHz 190 836.6 29.25 CaNote 1 PASS
251 848.8 29.32 PASS
512 1850.2 28.66 PASS
GPRS Plot D1 to
1900MHz 661 1880.0 28.59 D3Note 1 PASS
810 1909.8 28.34 PASS
128 824.2 28.68 PASS
EDGE Plot E1 to
190 836.6 28.57 Note 1 PASS
850MHz E3
251 848.8 28.68 PASS
512 1850.2 27.26 PASS
EDGE Plot F1 to
1900MHz 661 1880.0 27.34 Fghote 1 PASS
810 1909.8 27.05 PASS

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

2. WCDMA Model Test Verdict:

band WCDMA 850
Item ARFCN 4132 4183 4233
subtest dBm
5.2(WCDMA) non 23.56 23.42 23.47
1 22.79 22.64 22.71
2 22.31 22.33 22.40
HSDPA 3 21.89 22.01 21.89
4 21.93 21.98 21.99
Note- The Conducted RF Output Power test of WCDMA /HSDPA
was tested by power meter.
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3. GSM Model Test Plots:

“RBW 1 MH=z Marker 1 [T1 ]
*VBW 1 MH=z
Fef 47 dBm *Att 40 dB SWT 2.5 ms 124 . ooo MH

Offpet 17 |dB

—40
50
Center £824.2 MHz 1 MHz/ Span 10 MHz
(PlotAl:  GSM 850MHz Channel = 128)
“RBW 1 MH=z Marker 1 [T1 ]
*VBW 1 MH=z 2.71 dBm
Fef 47 dBm *Att 40 d4dB SWT 2.5 ms 16 .66 0 MHz

Cffpet 17|dB

= I
// \\
720 0 A R N
v

30

|- 40

|- 50

Center £836.6 MHz 1 MHz/ Span 10 MHz

(PlotA2:  GSM 850MHz Channel = 190)
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“*REW 1 MH=z
*VBW 1 MH=z
Ref 47 dBm *Att 40 dB SWT 2.5 ms .860000000 MH=Z

Cffret 17|dB

| .

AN

i /// \\
e BN

Center 848.8 MH:z 1 MHz/ Span 10 MH=z

(Plot A3:  GSM 850MHz Channel = 251)

*RBW 1 MH=z Marker 1 [T1 ]
*VEW 1 MH=z
Ref 47 4dBm *Att 40 dB SWT 2.5 ms

Offpet 17 |dB

40

o |,

4N
7 \\
7

L O
e

30

20

a0

- 50

Center 1.8502 GHz 1 MHz/ Span 10 MHz

(PlotB1: GSM 1900MHz Channel =512)
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*RBW 1 MH=
*VBW 1 MH=z

Marker 1 [T1 ]

Ref 47 dBm *Att 40 d4dB SWT 2.5 ms
Offpet 17|dB
=1
o |,
=3

AN

10 .
. /

/

I

I

|- 40

|- 50

Center 1.8

8 GHz

(Plot B2:

1 MHz/ Span 10 MHz

GSM 1900MHz Channel = 661)

*RFBEW 1 MH=
*WBW 1 MH=z
SWT 2.5 ms

1 [T1

arker

*Att 40 dB

TN

AN

Fef 47 dBm
Offset 17| dB
40
1l PK | -
=n
10
-10
|20 4
20
40
|- s0
Center 1.5098 GH=z

(Plot B3:

1 MHzZ/ Span 10 MEHz

GSM 1900MHz Channel = 810)

CCIC-SET/T (00)

Page 11 of 118




(S

\CD Report No.: SET2014-00722

4. GPRS Model Test Plots:

“RBW 1 MH=z Marker 1 [T1 ]
*VBW 1 MH=z 29 . 3¢ 1B
Ref 47 d4dBm *Att 40 dB SWT 2.5 ms 24.14 ( MHz

Offpet 17 |dB

7 N
e IS
L EEAN

- 50

Center B82Z4.2Z MH:z 1 MH=z/ Span 10 MH=z

(Plot C1:  GPRS 850MHz Channel = 128)

*RBW 1 MH=z Marker 1 [T1 ]
*VEW 1 MH=z 29.25 dBm
Fef 47 dBEm “Att 40 dB SWT 2.5 ms 6.52( 000 MHz

Offpet 17 |dB

40

/ \\
AN
// ™

o o

30

10

a0

- 50

Center 836.6 MHz 1 MHz/ Span 10 MHz

(Plot C2:  GPRS 850MHz Channel = 190)
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Fef 47 dBm

*REBW 1 MH=z Marker 1 [T1 ]
*VEW 1 MH=z

*Att 40 dB SWT 2.5 ms

Offpet 17|dB
40
1 PR
MAXH
20
10

L

|- 40
Center 848.8 MH=z 1 MHz/ Span 10 MH=z
(Plot C3:  GPRS 850MHz Channel = 251)
*“EBW 1 MH=z Marker 1 [T1 ]
*VEW 1 MHz
Ref 47 dBEm *Att 40 dB SWT 2.5 ms
cffpet 17 |dB
40 =
p1AH] /‘
. /

/

p-- 50

Center 1.8502 GH=z

(Plot D1:

1 MH=z/ Span 10 MH=z

GPRS 1900MHz Channel = 512)
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“REW 1 MH=z Marker 1 [T1 ]
*WVEW 1 MH=z
Ref 47 dBEm *Att 40 dB SWT 2.5 ms

Offpet 17 |dB

40

/ -

|--40
|- 50
Center 1.88 GHz 1 MHEZ/ Span 10 MH=z
(Plot D2:  GPRS 1900MHz Channel = 661)
*EBW 1 MH=z Marker 1 [T1
*WVBW 1 MH=z
Fef 47 dBEm *Att 40 dB SWT 2.5 ms
Offget 17| de
40

ﬂ:ﬂﬂ 30
/J
20

Center 1.9098 GH=z 1 MHz/ Span 10 MHz

(Plot D3:  GPRS 1900Hz Channel = 810)
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5. EDGE Model Test Plots:

*RBW 1 MH=z Marker 1 [T1 ]
*VEW 1 MH=z 28.¢ 1Bm
Fef 47 dBEm “Att 40 dB SWT 2.5 ms MH

Offpet 17 |dB

/
AN

L-z0
«Arﬁiﬁ;f \\\\
30
L 30
- s0
Center 824.2 MHz 1 MHz/ Span 10 MHz
(PlotE1l:  GPRS 850MHz Channel = 128)
*REBW 1 MH=z Marker 1 [T1 ]
*VEW 1 MHz
Fef 47 dBm *Att 40 dB SWT 2.5 ms
Ooffset 17 |dB
40 “
1 PR
MAXH

50

Center 836.6 MHz 1 MHz/ Span 10 MHz

(Plot E2:  GPRS 850MHz Channel = 190)

CCIC-SET/T (00) Page 15 of 118



)

\C_D Report No.: SET2014-00722

*RBEW 1 MH=z
*WVEW 1 MH=z
Ref 47 dBm *Att 40 dB SWT 2.5 ms

Ccffget 17|dB

1/ N
L N

Center 848.8 MH=z 1 MHEHzZ/ Span 10 MH=z
(Plot E3:  GPRS 850MHz Channel = 251)
*REW 1 MH= Marker 1 [T1 ]
*VEW 1 MH=z 27 .:
Ref 47 dBm *Att 40 dB SWT 2.5 ms 1. 11400

Offpet 17 |dB

/l N
, o

f-- 50

Center 1.8502 GH=z 1 MHEZ/ Span 10 MH=z

(Plot F1: GPRS 1900MHz Channel =512)
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Ref 47 dBm

*RBW 1 MH= Marker 1 [Tl ]
*VEW 1 MH=z

*Att 40 dB SWT 2.5 ms

Offget 17 |dB

RN

/! N

/ AN

(Plot F2:

Ref 47 dBm

1 MH=z/ Span 10 MHz
GPRS 1900MHz Channel = 661)

*RBW 1 MH=z Marker 1 [T1 ]
*VBW 1 MH=

*Att 40 dB SWT 2.5 ms

Offget 17| de

-4 0

1 PK

RN

- 50

Center 1.9098 GH=z

(Plot F3:

1 MH=z/ Span 10 MH:z

GPRS 1900Hz Channel = 810)
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2.2 Peak to Average Radio

2.2.1 Definition

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
See section 2.1.2 of this report.

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=1MHz, 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. Setthe 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%.

1. Test Verdict:

Frequency Peak to Average radio Limit .
Band Channel Verdict
(MHz) dBm Refer to Plot dBm

GSM 512 1850.2 0.06 PASS
661 1880.0 0.09 Plot A1-1to A3-2 13 PASS

1900MHz
810 1909.8 0.05 PASS
512 1850.2 0.08 PASS

DEGE

661 1880.0 0.08 Plot B1-1 to B3-2 13 PASS

1900MHz
810 1909.8 0.07 PASS

2. GSM Model Test Plots:
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REBW 1 MH=z Marker 1 [T1 ]
*WVEW 1 MH=z
Fef 37 dBm *Att 30 dB SWT 5 ms
Offpet 17 | dB
Y
Ex
D |,
=3
Lio
Lo
L 10
_—r
- 40
l--s0
l--60
Center 1.8502 GH=z 500 nps/
(Plot A1l-1: GSM 1900 MHz Channel = 512)
RFBW 1 MH=z Marker 1 [1
*VEW 1 MH=z
Fef 37 dBm *Att 30 dB SWT 5 ms
QOffset 17| dB
¥
Ex
|,
MAXH
10
|--10
20
30
40
50
_60
enter 1.8502 GHz 500 nps/

(Plot A1-2: GSM 1900 MHz Channel =512)
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REW 1 MH= Marker 1 [T1
*WBW 1 MH=z
Ref 37 dBm *Att 30 dB SWT 5 ms
Offset 17| dB
| A
o |
=5
=
l-o
10
z0
30
| a0
-
Center 1.88 GHz 500 us/
(Plot A2-1: GSM 1900 MHz Channel = 661)
REW 1 MH=z Marker 1 [
*VBW 1 MH=z
Ref 37 dBm *Att 30 de SWT 5 ms
Offget 17 |dB
= -
Ex
WY
20
10
0
-10
| 3DE
-40
-60
Center 1.88 GHz 500 ps/

(Plot A2-2: GSM 1900 MHz Channel = 661)
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Ref 37 dBm

*ATtt 30 dB

REW 1 MH=z
*VBW 1 MH=z
SWT 5 m=

Offset

17

i

40

Center 1.9098

GHz

500 ps/

(Plot A3-1: GSM 1900MHz Channel = 810)

Ref 37 dBm

*Att 30 dB

EBW 1 MH=z
*VEW 1 MH=z

SWT 5

ms

Marker 1

Offpet

7| dB

v

-

Center 1.9098 GH=z

(Plot A3-2:

500 ps/

GSM 1900MHz Channel = 810)
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REW 1 MH=z Marker 1 [T1
*VBW 1 MH=
Ref 37 dBm *Att 30 dB SWT 5 ms
Qffret 17| dB
20 < [
1l PK |
=5
1o
l-o
110
20
30
——40
|- 50
60
Center 1.8502 GH=z 500 ns/
(Plot B1-1: EDGE 1900 MHz Channel = 512)
RBW 1 MH= Marker 1 [T1
*WVBW 1 MHE=z
Ref 37 dBm *Att 30 dB SWT S ms
Offret 17 |dB
= E3
X |
=3
10
20
30
40
L-s0
L-60
Center 1.8502 GHz 500 ns/

(Plot B1-2: EDGE 1900 MHz Channel = 512)
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REW 1 MH=z Marker 1 [T1 ]
*VEW 1 MH=z ]
Ref 37 dBm *Att 30 dB SWT 5 ms
Offpet 17 |dB
30
- A
|
=3
10
10
20
|- 30
40
|- s0
L-&0
Center 1.88 GH=z 500 us/
(Plot B2-1: EDGE 1900 MHz Channel = 661)
REW 1 MH=z Marker 1 [T1 ]
*VEW 1 MH=z ]
Ref 37 dBm *Att 30 dB SWT 5 ms 1
Offpet 17 |dB
30
¥ A
|,
=3
10
10
20
|- 30
40
|- s0
L-&0
Center 1.88 GH=z 500 us/

(Plot B2-2: EDGE 1900 MHz Channel = 661)
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RBW 1 MH=z
VBW 1 MH:z
Ref 37 dBm *Att 30 dB SWT 5 ms
Offret 17|dB
30 - =)
L= .
IAXH
10
-0
-10
—30
40
| — 60
-enter 1.9098 GHz 500 us/
(Plot B3-1: EDGE 1900MHz Channel = 810)
REW 1 MH=z Marker 1 [T1 ]
*VBW 1 MH=z
Ref 37 dBm *Att 30 dB SWT 5 ms
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=3
10
20
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(Plot B3-2: EDGE 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 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

4132 826.4 4.70MHz 4.16MHz Plot A1-A2

WCDMA 850MHz 4183 836.6 4.68MHz 4.15MHz Plot B1-B2
4233 846.6 4.71MHz 4.16MHz Plot C1-C2

4132 826.4 4.70MHz 4.18MHz Plot D1-D2

HSDPA 850MHz 4183 836.6 4.70MHz 4.16MHz Plot E1-E2
4233 846.6 4.71MHz 4.17MHz Plot F1-F2

128 824.2 322KHz 244KHz Plot J1-J2

GSM 850MHz 190 836.6 318KHz 246KHz Plot K1-K2
251 848.8 318KHz 248KHz Plot L1-L2
512 1850.2 318KHz 246KHz Plot M1-M2

GSM 1900MHz 661 1880.0 318KHz 248KHz Plot N1-N2
810 1909.8 318KHz 248KHz Plot 01-02

128 824.2 322KHz 244KHz Plot P1-P2

GPRS 850MHz 190 836.6 316KHz 244KHz Plot Q1-Q2
251 848.8 316KHz 246KHz Plot R1-R2

512 1850.2 316KHz 250KHz Plot S1-S2

GPRS 1900MHz 661 1880.0 320KHz 246KHz Plot T1-T2
810 1909.8 318KHz 244KHz Plot U1-U2

EDGE 850MHz 128 824.2 322KHz 244KHz Plot V1-V2
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Frequency 26dB 99% Occupied
Band Channel . . Refer to Plot
(MHz) bandwidth Bandwidth
190 836.6 320KHz 244KHz Plot W1-W2
251 848.8 320KHz 242KHz Plot X1-X2
512 1850.2 322KHz 246KHz Plot Y1-Y2
EDGE 1900MHz 661 1880.0 316KHz 246KHz Plot Z1-Z2
810 1909.8 312KHz 248KHz Plot al-a2
2. Test Plots:
RBW 100 kH=z
VBEW 300 kH=z
ef 37 dBm Att 30 4B SWT 5 ms
Cffpet 17 |de
% I MW\\ 7
Center 826.4 MH=z 1 MHz/ Span 10 MH=z
(PlotAl: WCDMA 850MHz Channel = 4132)
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*RBW 100 kHz Marker 1 [T1 ]
*YBW 300 kHz

Ref 37 dBm *Att 30 dB SWT 5 ms 25.52 000 MH=Z
Cffpet 17 (dBe CBW oo MH=z
=%
Ex

Center 826.4 MHz 1 MHZ/ Span 10 MH=z

(PlotA2:  WCDMA 850MHz Channel = 4132)

*RBW 100 kHz Marker 1 [T1 ]
*VEW 300 kH=z
Ref 37 dBm *Att 30 dB SWT 5 ms

Ccffget 17|dB nde [Th

= el

Center 836.6 MHz 1 MHZ/ Span 10 MH=z

(Plot B1: WCDMA 850 MHz Channel = 4183)
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*RBW 100 kHz Marker 1 [T1 ]
*WVEBW 300 kH=z

Ref 37 dBm *Att 30 dB SWT 5 ms
Offzet 17| dB
. 1| [T1 OF
30 Ton =
234520000000 M
T |, v _ .
MAXH }NWM’\M‘%\ 2 ,
; /? V\ 838L.67000¢
10 ;X \\
0 = -f-'un.,;""w %N.'M.A_m
30
40
50
—60
Center 836.6 MH=z 1 MHz/ Span 10 MH=z
(PlotB2: WCDMA 850 MHz Channel = 4183)
*FBEW 100 kH=z Marker 1 [T1
*WBW 300 kHz
Ref 37 dBm *Att 30 dB SWT 5 ms
Offset 17| dB
30 4 .
EN
= /MNMMW\ O
N

|- 60

Center 846.6 MH=z 1 MHZ/ Span 10 MEHz

(Plot C1: WCDMA 850MHz Channel = 4233)
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*RBEW 100 kHz Marker 1
*VBW 300 kHz
Ref 37 dBm *Att 30 dB SWT 5 ms

]
=i
_.-—-'"_"'ff-l:

30
40
=0
-0
Center &46.6 MH=z 1 MHZ/ Span 10 MH=z
(Plot C2: WCDMA 850MHz Channel = 4233)
*RBW 100 kH=z
*VBW 300 kHz 1Br
Fef 37 dBm *Att 30 dB SWT 5 ms MHz
cffret 17|dB ndlF T B
L 20 1 MH

i / T

-0

Center B826.4 MH=z 1 MHz/

(Plot D1:  HSDPA 850MHz Channel = 4132)

Span 10 MH=z
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18

*RBW 100 kH=z [T1

*VBW 300 kHz 1
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i y o
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*RBW 100 kH=z

*WVBW 300 kH=z 19.9 1B
Ref 37 dBm Att 0 dB SWT 5 ms 5. 7 ( MH=z
Offget 17 |dB I MH=
= 5P
10 Bm | IEN
1 3415 ( MH
T |, 3 T S
— IMMMM 10151 dBm
T 338680000000 MH=Z
Lio 9\
Lo
10
30
- 40
- 50
}--c0

Center 836.6 MHz

(Plot E2:
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1 MHz/ Span 10 MH=z

HSDPA850 MHz Channel = 4183)

*PBW 100 kH=z
*WEW 300 kHz

SWT 5 ms

Offret 17 |dB
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-~ 40

- 50

|-~ 60

Center 846.6 MH=z

(Plot F1:

1 MHZ/ Span 10 MHz

HSDPA 850 MHz Channel = 4233)
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L

*RBW 100 kHz Marker 1 [T1 ]
*VEW 300 kH=z I
SWT 5 ms 246.910000000 MH=Z

Ref 37 dBm *Att 30 dB
Cffpet 17 (dBe W MH=z
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1l. 50 o {H
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- 50
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(Plot F2:
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*VBW 30 kH=z

I Em
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20 B i | 10 kHz
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‘H\ 3105 dBr
I | " .
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-0 T[ E L3620 0 MEz
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20
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Center 824.2Z MH=z
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(Plot J1: GSM 850MHz Channel = 128)
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*REBW 10 kH=z Marker 1
*VBW 30 kH=z
Ref 37 dBm *Att 30 dB SWT 20 ms

Offpet 17 |dB

i

Center B824.2 MHz 200 kHz/ Span 2 MH=z
(Plot J2: GSM 850MHz Channel = 128)
*RBW 10 kH=z Marker 1 Tl
*VBW 30 kHz
Ref 37 dBm *Aatt 30 dB SWT 20 ms
Cffpet 17 |dB
il L ——p S s =
T |, -
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40 [T (ﬂr \L‘“‘k Al I\

VTN Y

- 50
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Center 836.6 MHz 200 kHz/ Span 2 MH=z

(Plot K1:  GSM 850MHz Channel = 190)
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*BBW 10 kH=z

*VEW 30 kH=z 29.44 dBm
Ref 37 dBm *Att 30 dB SWT 20 ms

sl N e
= i }‘I \ o aonl..

20
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50
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Center 836.6 MHz 200 kHz/ Span 2 MHz
(Plot K2:  GSM 850MHz Channel = 190)
*PBW 10 kH=z
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Fef 37 dBm *Att 30 dB SWT 20 ms
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Center £848.8 MH=z 200 kHz/ Span £ MH=z

(PlotL1:  GSM 850MHz Channel = 251)
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*RBW 10 kH=z
*VBW 30 kH=z

20 ms

-0

10
20
30

g

- 50

Mo,

-0

Center 848.8 MHz

(Plot L2:
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GSM 850MHz Channel = 251)
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(Plot M1:
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Ref 37 dBm

*RBW 10 kH=z ker 1 [T1
*VEW 30 kH=z 28.16 dBm
SWT 20 ms 1.850194

Offret 17 |dB

"“u—_k_qﬁ;hiihZi

e

ot

|-~ 60

Center 1.8502 GHz

(Plot M2:

Ref 37 dBm

*Att 30 dB

200 kHz/ Span 2 MHz

GSM 1900MHz Channel = 512)

*RBW 10 kH=z Marker 1
*VBW 30 kH=z
SWT 20 ms

Offget 17| dB

|30
1l PK |
I
10
Lo
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20

R TR

(Plot N1:

200 kHz/ Span 2 MHz

GSM 1900MHz Channel = 661)
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*REBW 10 kH=

*WVBW 30 kH=z 1B1
ef 37 dBm *Att 30 dB SWT 20 ms Hz
Ccffret 17 |dB OBW ) kHz
- . [T
'k{ E3
) 7 H 2
_ ‘. 124000 GHz
10 } \
10 \
20
30
}--a0 me \M A ,w I
- 50
--&0
enter 1 GHz 200 kHz/ Span 2 MHz
(Plot N2 GSM 1900MHz Channel = 661)
*RBW 10 kH=z Marker 1
*VBW 30 kHz
Ref 37 dBm *Att 30 dB SWT 20 ms
offpet 17|dB L
= [l
) 1
1l PK M% - B
= =t
piax] e 1l
. 1] a0
i Z \1 | _
L0 ~ :
L 10 f \
20
30 j \‘\
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— 50
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Center 1.9098 GHz 200 kHz/

(Plot O1:
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*RBW 10 kHz Marker 1 [T1 ]

*VEW 30 kH=z 26.51 dBm
Ref 37 dBm *Att 30 dB SWT 20 ms +H
Offpet 17 |dB CBWZ248L 000000 H

20
- 30 U\\
L-s0
L-&0
Center 1.909%8 GHz 200 kHz/ Span 2 MHz
(Plot 02:  GSM 1900MHz Channel = 810)
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*VBW 30 kHz 27.21 dBm
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(Plot P1:  GPRS 850MHz Channel = 128)
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*RBW 10 kHz Marker 1 [T1 ]

*WVEW 30 kHz

30 dB SWT 20 ms

I4e
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Center 824.2 MH:z

(Plot P2:
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(

“RBW 10 kH=z Marker 1 [T1 ]
*WVEW 30 kH=z 27.61 dBm
Ref 37 dBm *Att 30 dB SWT 20 ms 836.582000000 MH=

Offret 17 |dB CBWZ244[0f P kHz

- (-

20
30 T .
4 Y L | n
Mb‘ v In.%
- 50
L-60
Center £836.6 MH=z 200 kHz/ Span £ MH=z
(Plot Q2:  GPRS 850MHz Channel = 190)
*RBW 10 kHz Marker 1 [T1 ]
*WVEW 30 kHz 26.85 dBr
Fef 37 dBm *Att 30 dB SWT 20 ms 348.776000000 MH=Z

T L"MW‘WW

Center 848.8 MH=z 200 kHz/ Span £ MHz

(Plot R1:  GPRS850MHz Channel = 251)
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*FBEW 10 kH=z
*WBW 30 kHz 1Br
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= / \
10 / \\\.
20

E-IU !

|- 50
|--60
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(Plot R2:  GPRS850MHz Channel = 251)
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“RBW 10 kHz  Marker 1 [T1 ]
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Ref 37 dBm
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*RBW 10 kH=z Marker 1 [T1 ]
*VBW 30 kHz
SWT 20 ms

B
AR
\

.

--10

|60

Center 848.8 MH=z 200 kHz/ Span 2 MH=z

(Plot X2:  EDGE 850MHz Channel = 251)

*RBW 10 kH=z
*VEBW 30 kH=z

Ref 37 dBm *Att 30 dB SWT 20 ms

offpet 17 |dB

= /T

—10

40 U‘R\\ "
-50
2 MHz

Center 1.8502 GHz 200 kHz/ Span £

(PlotY1l: EDGE 1900MHz Channel =512)

CCIC-SET/T (00) Page 47 of 118



)

Report No.: SET2014-00722
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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 -20<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
Common Chamber
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. Due Data
System Simulator | Agilent E5515C GB43130131 | 2014.06.10
DC Power Supply | Good Will GPS-3030DD | EF920938 2014.06.10
Temperature YinHe Experimental | HL4003T (n.a.)) 2014.06.10
Chamber Equip.

2.4.3 Test Verdict

The nominal, highest and lowest extreme voltages are separately 3.8VDC, 4.2VDC and 3.4VDC,
which are specified by the applicant; the normal temperature here used is 25<C. The frequency
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deviation limit of 850MHz band is #2.5ppm, and 1900MHz is #ppm

1. GSM 850MHz Band

Test Conditions Frequency Deviation
Power | Temperature Channel =128 Channel =190 Channel = 251 Verdict
(VDC) () (824.2M|_—|z)_ (836.6M|_—|z? (848.8|\/||-|Z-)
Hz Limits Hz Limits Hz Limits
-20 21.47 -12.96 16.29
-10 13.53 10.27 9.37
0 3.17 24.61 35.99
38 +10 15.23 28.54 -37.24
+20 2.69 -24.05 -9.36
30 1248 +2060.5 32.00 +2091.5 18,63 2122 PASS
+40 -2.67 46.95 20.2
+50 2.29 17.85 14.76
4.2 +25 -48.58 -17.10 25.95
3.6 +25 13.04 -12.44 34.16
2. GSM 1900MHz Band
Test Conditions Frequency Deviation
Power | Temperatur 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
-20 24.39 -19.3 3.44
-10 13.27 -2.59 18.43
0 12.1 34.14 -2.57
28 +10 26.2 -41.42 -0.31
+20 28.31 27.16 22.79
30 36.46 +1850.2 20 +1880.0 1418 +1909.8 PASS
+40 28.53 26.85 -13.08
+50 -17.13 9.03 5.88
4.2 +25 18.55 -19.28 241
3.6 +25 31.2 22.39 17.94
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3. EDGE 850MHz Band

Test Conditions Frequency Deviation
Power | Temperature Channel = 128 Channel = 190 Channel = 251 Verdict
(VDC) () (824.2M|.—|z). (836.6MH2? (848.8M|_—|z.)
Hz Limits Hz Limits Hz Limits
-20 3.39 0.69 13.58
-10 4.48 -12.27 7.79
0 12.58 -15.79 26.95
28 +10 10.32 -22.28 -3.07
+20 -4.48 12.50 18.59
430 15.56 +2060.5 143 +2091.5 236 42122 PASS
+40 8.89 35.67 18.88
+50 -25.69 20.08 -15.02
4.2 +25 13.57 -8.69 -9.99
3.6 +25 6.67 -10.85 34.16
4. EDGE 1900MHz Band
Test Conditions Frequency Deviation
Power | Temperatur 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
-20 12.59 -12.34 4.47
-10 22.53 10.57 -3.38
0 2.29 23.56 -2.57
38 +10 -36.95 12.79 9.86
+20 28.48 25.72 10.07
30 29 30 +1850.2 1236 +1880.0 1357 +1909.8 PASS
+40 -3.36 25.77 23.07
+50 -15.37 -20.02 6.83
4.2 +25 1.01 -18.88 5.29
3.6 +25 22.27 -13.27 7.83
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5. WCDMA 850MHz Band

Test Conditions Frequency Deviation Verdict
Power | Temperature Channel = 4123 | Channel = 4183 Channel = 4233
(VDC) () (826.4M|—!z). (836.6MH_z). (846.6M|—.|z).
Hz Limit Hz Limit Hz Limit
-20 30.44 25.88 7.84
-10 -12.20 10.31 -5.59
0 9.25 10.92 17.33
38 +10 31.07 36.73 -10.9
' +20 30.12 27.18 -4.69
430 1523 32066 1124 +2091.5 29.89 42116.5 | PASS
+40 35.41 30.53 14.01
+50 9.92 16.58 -24.66
4.2 +25 -15.99 -10.62 29.69
3.6 +25 23.94 16.29 -7.98
6. HSDPA 850MHz Band
Test Conditions Frequency Deviation
S | T Channel = 4123 Channel = 4183 | Channel = 4233 Verdict
(VDC) e (T) (826.4Ml—!z)_ (836.6MI—!2)_ (846.6MIT|2)_
Hz Limit Hz Limit Hz Limit
-20 18.52 3.48 12.07
-10 22.25 -13.30 9.97
0 7.88 15.59 19.32
38 +10 12.08 -12.72 -16.67
' +20 8.19 22.23 15.59
30 1900 +2066 10.10 42091.5 YT 42116.5 | PASS
+40 -23.34 3.40 12.59
+50 25.08 -10.22 -2.21
4.2 +25 -17.77 8.79 -22.27
3.6 +25 8.83 18.76 3.21
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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 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
Band Channel | Frequency (MHz) Spurious Emission Refer to Plot (dBm) Verdict
(dBm)

GSM 128 824.2 -27.21 Plot AltoAl.1 PASS
190 836.6 -27.93 Plot A2toA2.1 -13 PASS

850MHz
251 848.8 -27.35 Plot A3toA3.1 PASS
GSM 512 1850.2 -19.28 Plot B1toB1.1 PASS
661 1880.0 -18.94 Plot B2toB2.1 -13 PASS

1900MHz
810 1909.8 -19.63 Plot B3toB3.1 PASS
EDGE 128 824.2 -28.45 Plot C1toC1.1 PASS
190 836.6 -28.31 Plot C2toC2.1 -13 PASS

850MHz
251 848.8 -27.49 Plot C3toC3.1 PASS
EDGE 512 1850.2 -19.36 Plot D1toD1.1 PASS
661 1880.0 -20.13 Plot D2toD2.1 -13 PASS

1900MHz
810 1909.8 -19.48 Plot D3toD3.1 PASS
4132 826.4 -28.18 Plot E1toEl.1 PASS

WCDMA
4183 836.6 -29.23 Plot E2toE2.1 -13 PASS

850MHz
4233 846.6 -27.67 Plot E3toE3.1 PASS
4132 826.4 -27.81 Plot F1toF1.1 PASS

HSDPA
4183 836.6 -28.87 Plot F2toF2.1 -13 PASS

850MHz
4233 846.6 -27.74 Plot F3toF3.1 PASS
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2. Test Plots for the Whole Measurement Frequency Range:

Note: the power of the EUT transmitting frequency should be ignored.
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(Plot Al:  GSM 850MHz Channel = 128, 30MHz to 1GHz)
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(Plot Al.1: GSM 850MHz Channel = 128, 1GHz to 9GHz)
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(Plot A2:  GSM 850MHz Channel = 190, 30MHz to 1GHz)
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(Plot A2.1: GSM 850MHz Channel =190, 1GHz to 9GHz)
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(Plot A3:  GSM 850MHz Channel = 251, 30MHz to 1GHz)
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(Plot A3.1: GSM 850MHz Channel = 251, 1GHz to 9GHz)
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Ref 37 dBm
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(Plot B1.1: GSM 1900MHz Channel =512, 1GHz to 20GHz)
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(Plot B2:  GSM 1900MHz Channel = 661, 30MHz to 1GHz)
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(Plot B2.1: GSM 1900MHz Channel = 661, 1GHz to 20GHz)
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Ref 37 dBm
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(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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(Plot C1: EDGE 850MHz Channel = 128, 30MHz to 1GHz)
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(Plot C1.1: EDGE 850MHz Channel = 128, 1GHz to 9GHz)
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(Plot C2:  EDGE 850MHz Channel = 190, 30MHz to 1GHz)
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(Plot C2.1: EDGE 850MHz Channel = 190, 1GHz to 9GHz)
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(Plot C3.1: EDGE 850MHz Channel = 251, 1GHz to 9GHz)
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(Plot D1.1: EDGE 1900MHz Channel =512, 1GHz to 20GHz)
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