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1. GENERAL INFORMATION

1.1 EUT Description

EUT Type

LTE/WCDMA/GSM(GPRS) Mutil-Mode Digital Mobile Phone

Hardware \ersion

WXKMA1Al-1

Software Version

DIS_LAR_P635F33V1.0.0B01

EUT supports Radios application

GSM/GPRS/EDGE/WCDMA/HSPA/LTE
WLAN2.4GHz 802.11b/g/n (HT20)
Bluetooth V3.0+EDR / Bluetooth V4.0LE

Multi Slot Class

GPRS: Multi slot Class12, EGPRS: Multi slot Class12

Frequency Range

GSM 850MHz:
Tx: 824.2 - 848.8MHz (at intervals of 200kHz);
Rx: 869.2 - 893.8MHz (at intervals of 200kHz)
GSM 1900MHz:
Tx: 1850.2 - 1909.8MHz (at intervals of 200kHz);
Rx: 1930.2 - 1989.8MHz (at intervals of 200kHz)
WCDMA 850MHz
Tx: 826.4 - 846.6MHz (at intervals of 200kHz);
Rx: 871.4 - 891.6MHz (at intervals of 200kHz)
WCDMA 1900MHz
Tx: 1852.4 - 1907.6MHz (at intervals of 200kHz);
Rx: 1932.4 - 1987.6MHz (at intervals of 200kHz)

Maximum Output Power to
Antenna

GSM 850: 33.21dBm
GSM 1900: 29.25dBm
EDGE 850: 32.65dBm
EDGE 1900: 28.64dBm
WCDMA 850: 22.57dBm
WCDMA 1900: 22.31dBm

Type of Modulation

GSM / GPRS:GMSK
EDGE:GMSK / 8PSK
WCDMA: QPSK(Uplink)
HSDPA:QPSK(Downlink)
HSUPA:QPSK(Uplink)

Antenna Type

Internal Antenna

Note : The EUT is a Mobile Phone, it contains three models, they are ZTE Blade A452, Blade A452,
and BGH Joy X3. They have the same size, appearance and internal structure, and the only
difference is the model number.

CCIC-SET/T (00)
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1.2 Maximum ERP/EIRP Power, Frequency Tolerance, and Emission

Designator
Svstem Type of Emission I':I'rcfl(llrjs:gg Maximum
y Modulation | Designator ERP/EIRP(W)
(ppm)

GSM 850 GMSK 248KGXW 0.03 0.729
GSM 1900 GMSK 248KGXW 0.03 0.361
EDGE 850 8PSK 248KG7W 0.03 0.671
EDGE 1900 8PSK 246KG7TW 0.03 0.334

WCDMA 850
RMC 12.2Kbps QPSK AM24F9W 0.03 0.058
WCDMA 1900
RMC 12.2Kbps QPSK 4AM24F9W 0.03 0.049
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1.3 Test Standards and Results

1. 47 CFR Part 2, 22(H), 24(E)
2. ANSI/ TIA/EIA-603-D-2010
3. FCC KDB 971168 D01 Power Meas. License Digital Systems v02r02

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,
recorded in a separate test report.

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

Section . _

No. FCC Description Limit Result
1 2.1046 Conducted Output Power Reporting Only PASS
2 24.232(d) Peak to Average Radio <<13dBm PASS

2.1049
3 22.917(b) Occupied Bandwidth Reporting Only PASS
24.238(b)
2.1055
4 22.355 Frequency Stability < *=2.5ppm PASS
24.235
2.1051
Conducted Out of Band < 43+10log10
> 22911 Emissions (P[Watts]) PASS
24.238
2.1051
+
6 22.917 Band Edge s ?s[V\llgtlt()s?)l 0 PASS
24.238
22.913 Effective Radiated Power <7Watts PASS
. : :
24.232 Equwglent Isotropic <2Watts PASS
Radiated Power
2.1053 . .
g 22017 Radlateq S_purlous <43+10log10 PASS
24,238 Emissions (P[Watts])

CCIC-SET/T (00)
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1.4  Test Configuration of Equipment under Test

Antenna port conducted and radiated test items were performed according to KDB 971168
D01 Power Meas. License Digital Systems v02r02 with maximum output power.
Radiated measurements were performed with rotating EUT in different three orthogonal test

planes to find the maximum emission.

Radiated emissions were investigated as following frequency range:

1. 30 MHz to 9000 MHz for GSM850 and WCDMA Band V.
2. 30 MHz to 20000 MHz for GSM1900 and WCDMA Band II.

All modes and data rates and positions were investigated.
Test modes are chosen to be reported as the worst case configuration below:

Test Modes
Band Radiated TCs Conducted TCs
GSM Link GSM Link
GSM 850 . .
EDGE Link EDGE Link
GSM Link GSM Link
GSM 1900 ] )
EDGE Link EDGE Link
WCDMA Band V RMC 12.2Kbps Link RMC 12.2Kbps Link
WCDMA Band 11 RMC 12.2Kbps Link RMC 12.2Kbps Link

Note: The maximum power levels are chosen to test as the worst case configuration as follows:

GSM mode for GMSK modulation,

EDGE multi-slot class 8 mode for 8PSK modulation,
RMC 12.2Kbps mode for WCDMA band V,
RMC 12.2Kbps mode for WCDMA band II, only these modes were used for all tests.

CCIC-SET/T (00)
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1.5 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the
spectrum analyzer reading level is exactly the EUT RF output level.

The spectrum analyzer offset is derived from RF cable loss and attenuator factor.

Offset = RF cable loss + attenuator factor.
Following shows an offset computation example with cable loss 7dB and 10dB attenuator.

Example:

Offset (dB) = RF cable loss(dB) + attenuator factor(dB).
=7.5+10=17.5 (dB)

1.6 Facilities and Accreditations

1.6.1 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.

IC-Registration No.: 11185A-1

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. EMC Laboratory has been registered
by Certification and Engineering Bureau of Industry Canada for the performance of radiated
measurements with Registration No. 11185A-1 on July. 15, 2013, valid time is until July. 15, 2016.

1.6.2 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 Definition

A system simulator was used to establish communication with the EUT. Its parameters were set
to enforce EUT transmitting at the maximum power. The measured power in the radio frequency on
the transmitter output terminals shall be reported.

2.1.2 Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.1.3 Test Procedures

1. The transmitter output port was connected to the system simulator.
2. Set EUT at maximum power through system simulator.
3. Select lowest, middle, and highest channels for each band and different modulation.

4. Measure and record the power level from the system simulator.

2.1.4  Test Setup

Spectrum Analyzer

CCIC-SET/T (00) Page 9 of 83
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2.1.5 Test Results of Conducted Output Power

1. GSM Model Test Verdict:

Frequency Measured Output Power .
B h I Y,
and Channe (MH2) dBm erdict
128 824.2 33.06 PASS
GSM
190 836.6 33.13 PASS
850MHz
251 848.8 33.21 PASS
GSM 512 1850.2 29.08 PASS
661 1880.0 29.25 PASS
1900MHz
810 1909.8 29.02 PASS
GPRS 128 824.2 32.87 PASS
190 836.6 32.75 PASS
850MHz
251 848.8 32.77 PASS
512 1850.2 28.85 PASS
GPRS
661 1880.0 28.72 PASS
1900MHz
810 1909.8 28.83 PASS
EDGE 128 824.2 32.56 PASS
190 836.6 32.65 PASS
850MHz
251 848.8 32.54 PASS
EDGE 512 1850.2 28.57 PASS
661 1880.0 28.64 PASS
1900MHz
810 1909.8 28.61 PASS

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

band WCDMA 850 WCDMA 1900
Item Frequency | 4132 | 4183 | 4233 | 9262 | 9400 | 9538
Subtest dBm dBm
RMC
2238 | 22,57 | 22.49 | 2231 | 22.17 | 22.11
WCDMA 12.2Kbps
1 2215 | 22.21 | 22.18 | 22.02 | 21.93 | 21.89
) 22.05 | 22.10 | 22.11 | 21.89 | 21.83 | 21.87
HSDPA
3 21.92 | 21.87 | 21.91 | 21.78 | 21.81 | 21.75
4 2201 | 2212 | 22.09 | 21.57 | 21.61 | 21.58
1 22.09 | 22.01 | 2217 | 21.92 | 21.79 | 21.81
) 2191 | 21.87 | 21.84 | 2154 | 2161 | 21.58
HSUPA 3 21.81 | 21.75 | 21.83 | 21.65 | 21.57 | 21.71
4 22.06 | 22.05 | 22.10 | 21.82 | 21.85 | 21.81
5 21.77 | 21.68 | 21.82 | 21.61 | 21.59 | 21.63

CCIC-SET/T (00)
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2.2 Peak to Average Radio

2.2.1 Definition

Power Complementary Cumulative Distribution Function (CCDF) curves provide a means
for characterizing the power peaks of a digitally modulated signal on a statistical basis. A CCDF
curve depicts the probability of the peak signal amplitude exceeding the average power level. Most
contemporary measurement instrumentation include the capability to produce CCDF curves for an
input signal provided that the instrument’s resolution bandwidth can be set wide enough to
accommodate the entire input signal bandwidth. In measuring transmissions in this band using an
average power technique, the peak-to-average ratio (PAR) of the transmission may not exceed 13 dB.

2.2.2 Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.
2.2.3 Test Procedures

1. The testing follows FCC KDB 971168 v02r02 Section 5.7.1.
2. The EUT was connected to the spectrum analyzer and system simulator via a power
divider.
3. For GSM/EGPRS operating modes:
a. Set EUT in maximum power output.
b. Set the RBW = 1MHz, VBW = 3MHz, Peak detector on spectrum analyzer for first trace.
c. Set the RBW = 1MHz, VBW = 3MHz, RMS detector on spectrum analyzer for second
trace.
d. The wanted burst signal is triggered by spectrum analyzer, and measured respectively the
peak level and Mean level without burst-off time, after system simulator has synchronized with the
spectrum analyzer.

4. For UMTS operating modes:
a. Set the CCDF (Complementary Cumulative Distribution Function) option on the
spectrum analyzer.
b. The highest RF powers were measured and recorded the maximum PAPR level
associated with a probability of 0.1 %.

5. Record the deviation as Peak to Average Ratio.

CCIC-SET/T (00) Page 12 of 83
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2.2.4  Test Setup

Svstem +
Simulator+
EUT+
Power Splitter+
Spectrum Analvzer 1
Attenuator+
2.2.5 Test Results of Peak-to-Average Ratio
Frequency Peak to Average radio Limit .
Band Channel Verdict
(MHz) dB Refer to Plot dB
GSM 512 1850.2 0.08 PASS
1 1880. . Plot Alto A 1 PA
1900MHz 66 880.0 0.09 otAlto A3 3 SS
810 1909.8 0.14 PASS
512 1850.2 0.05 PASS
EDGE
661 1880.0 0.08 Plot B1 to B3 13 PASS
1900MHz
810 1909.8 0.15 PASS
9262 1852.4 5.96 PASS
WCDMA
9400 1880.0 5.88 Plot C1to C3 13 PASS
1900MHz
9538 1907.6 5.92 PASS
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2.2.6  Test Results (Plots) of Peak-to-Average Ratio

REW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 28.33 dBm

Ref 47 dBm Att 40 dB SWT 5 ms 1.120000 ms

Offset 17.5/dB

.-

10

Center 1.8502 GHz 500 ps/

RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 28.25 dEBEm
Ref 47 dBm Att 40 dB SWT 5 ms 4.880000 ms

Offslet 17.5/ dB

1 Av
MAXH

Center 1.8502 GHz 500 ns/
(Plot Al:  GSM 1900 MHz Channel = 512)

REW 1 MHz Marker 1 [Tl ]
VBW 1 MHz 2%.20 dBm

Ref 47 dBm Att 40 dB SWT 5 ms 1.710000 ms

offset 17.5|dB

=3
-

1 FPK
MAXH

Center 1.88 GHz 500 ns/

REW 1 MHz Marker 1 [Tl ]
VBW 1 MHz 25.11 dBm
Ref 47 dBm Att 40 dB SWT 5 ms 1.770000 ms

offset 17.5|dB

=3
a—

m

Center 1.88 GHz 500 us/

(PlotA2:  GSM 1900 MHz Channel = 661)
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REW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 29.48 dBm

Ref 47 dBm Att 40 dB SWT 5 ms 2.510000 ms

Offzlet 17.5/ dB

1 FK
MAXH

Center 1.90%8 GHz 500 ns/

REBW 1 MHz Marker 1 [Tl ]

VEW 1 MHZ 29.34 dEBEm
Ref 47 dBm Att 40 dB SWT 5 ms 590.000000 ps

Offefet 17.5/ dB

=
1=

oy

(Plot A3:  GSM 1900MHz Channel = 810)

REW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 28.42 dBm

Ref 47 dBm Att 40 dB SWT 5 ms 4.320000 ms

Offsfet 17.5/ dB

1

1 PK
MAXH

Center 1.8502 GHz 500 ps/

RBW 1 MHz Marker 1 [T1 ]

VBW 1 MHz 28.37 dBm
Ref 47 dBm Att 40 dB SWT 5 ms 2.710000 ms

Offslet 17.5/ dB

I

oy

Center 1.850Z GHz 500 ps/

(Plot B1: EDGE 1900 MHz Channel = 512)
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REW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 2%.31 dBm

Ref 47 dbBm Att 40 dB SWT 5 ms 4.590000 ms

Offset 17.5/dB

1l
o x

1o

Center 1.88 GHz 500 ps/

RBEW 1 MHz Marker 1 [T1 ]
VEW 1 MHZ 29.23 dBEm
Ref 47 dBm Att 40 dB SWT 5 ms 490.000000 ps

offset 17.5/ dB

1 nv
MAXH

-10

--20

--30

--40

-50

Center 1.88 GHz 500 ps/
(Plot B2:  EDGE 1900 MHz Channel = 661)

REW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 259.60 dBm

hef 47 dBm Att 40 dB SWT 5 ms 1.130000 ms

Offslet 17.5|dB

M-

1 PK
MAXH

Center 1.3%098 GHz 500 ps/

RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 2%.45 dBm
ref 47 dBm Att 40 dB SWT 5 ms 4.150000 ms

Ooffsfet 17.5|dB

=3
-

Center 1.3098 GHz 500 ups/

(Plot B3: EDGE 1900MHz Channel = 810)
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REW 1 MH=z Marker 1 [T1 ]
0.425954345

Ref 37.5 dBm Attt 30 dB AQT 100 ms 0.00 dB
p__ offdet 17.5/cs
|=0.1
Fo.01
N\
1E-3

Center 1.8524 GHz Z dB/ Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)
Trace 1

Mean 16.69 dBm
Peak 23.39 dBm
Crest 6.70 dB
10 % 3.3¢6 dB
1 % 5.20 dB
.10% 5.9¢6 dB
.01 % 6.52 dB

(Plot C1:  WCDMA 1900MHz Channel = 9262)

RBW 1 MHz Marker 1 [T1 ]
0.42%746777

ref 37.5 dBm Att 30 dB AQT 100 ms 0.00 dB

p__ Offdet 17.5/dm

.01
N\

Center 1.88 GHz 2 dB/ Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)
Trace 1

Mean 16.44 dBm
Peak 23.17 dBm
Crest 6.73 dB
10 % 3.40 dB
1 % 5.1¢ dB
.1 0% 5.88 dB
.01 % 6.60 dB

(PlotC2:  WCDMA 1900MHz Channel = 9400)
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ATt 20 dB

RBW 1 MHz

AQT 100 ms

Marker 1 [T1 1]
0.433358312
0.00 dB

-5 dB

0. 01
1E-3
=1E-4
L 15-5

Center 1.907¢6 GHz

2 dB/

Mean Pwr + 20 dB

Complementary Cumulative Distribution Function (100000 samples)

Trace 1

Mean
Peak
Crest
10 %
1 %
.1 0%
.01 =

le

22.
6.

oW

.21
68
47

.40
.16
.92
.36

(Plot C3:

dBm
dBm
dB

dB
dB
dB
dB

WCDMA 1900MHz Channel = 9538)
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2.3 99% Occupied Bandwidth and 26dB Bandwidth Measurement

2.3.1 Definition

The 99% occupied bandwidth is the width of a frequency band such that, below the lower
and above the upper frequency limits, the mean powers emitted are each equal to a specified
percentage 0.5% of the total mean transmitted power.

The emission bandwidth is defined as the width of the signal between two points, located at
the 2 sides of the carrier frequency, outside of which all emissions are attenuated at least 26 dB below

the transmitter power.

2.3.2 Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.
2.3.3  Test Procedures

1. The testing follows FCC KDB 971168 v02r02 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 Setup

System +
Simulator+
EUT+
Power Splitter+
Spectrum Analvzer I
Attenuator+

CCIC-SET/T (00) Page 19 of 83
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2.3.5 Test Results of 99% Occupied Bandwidth and 26dB Bandwidth

Frequency 26dB 99% Occupied
Band Channel ) ) Refer to Plot
(MHz) bandwidth Bandwidth

128 824.2 310 kHz 246 kHz Plot A1-A2

GSM 850MHz 190 836.6 312 kHz 248 kHz Plot A3-A4
251 848.8 314 kHz 246 kHz Plot A5-A6

512 1850.2 318 kHz 248 kHz Plot B1-B2

GSM 1900MHz 661 1880.0 304 kHz 248 kHz Plot B3-B4
810 1909.8 310 kHz 248 kHz Plot B5-B6

128 824.2 310 kHz 248 kHz Plot C1-C2

EDGE 850MHz 190 836.6 310 kHz 244 kHz Plot C3-C4
251 848.8 310 kHz 246 kHz Plot C5-C6

512 1850.2 308 kHz 242 kHz Plot D1-D2

EDGE 1900MHz 661 1880.0 310 kHz 246 kHz Plot D3-D4
810 1909.8 316 kHz 246 kHz Plot D5-D6

4132 826.4 4.92 MHz 4.24 MHz Plot E1-E2

WCDMA 850MHz 4183 836.6 4.92 MHz 4.22 MHz Plot E3-E4
4233 846.6 4.88 MHz 4.22 MHz Plot E5-E6

9262 1852.4 4.90 MHz 4.20 MHz Plot F1-F2

WCDMA 1900MHz 9400 1880 4.86 MHz 4.24 MHz Plot F3-F4
9538 1907.6 4.88 MHz 4.22 MHz Plot F5-F6
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2.3.6  Test Results (Plots) of 99% Occupied Bandwidth and 26dB Bandwidth

® RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 26.87 dBm
Ref 37.5 dBm Att 30 dB SWT 115 ms 824.188000000 MHz
offget 1715 dB ndB [T[L] 26L00 dB
-0 . BW 310.000000p00 kHz
+

Temp 1| [Tl ndp]

-0}06 B

,WM*”W,\ s
) | 50 I\U 4l 04e000000 ME
}M \“ Termp 2| [T1 ndp]

IND' \’\ 1}15 dBm

TN T
I bl

20

. ul
b

- S0

|- 60

Center 824.2 MH=z 100 kHz/ Span 1 MH=z

(Plot Al:  GSM 850MHz Channel = 128 26dB bandwidth)

® REBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 26.85 dBm
Ref 37.5 dBm Att 30 dB SWT 115 ms 824.186000000 MHz
offpet 17}5 dB CBW246/. 000000000 kHz

20 N Temp 1] [T1 OBW]
B 1

13129 dBm

824078000000 MH

i
Tx |20 Tems [T1 ORW]

11123 dBm

T1
T‘H H;Z 224[.324000000 MHAz

ML y
/ Y,

--30

.0 Ay

WMM\*“W

- 50

|--60

Center 824.2 MHz 100 kHz/ Span 1 MHz

(PlotA2:  GSM 850MHz Channel = 128 99% Occupied Bandwidth)

CCIC-SET/T (00) Page 21 of 83




)

\(9 Report No.: SET2015-18385

® REBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 26.37 dBm
Ref 37.5 dBm Att 30 dB SWT 115 ms 836.598000000 MHz
offpet 17}5 dB nde [T[L] 26L00 dB

| =0 BW 312000000000 kAz

Temp 1| [T1 ndB]
0F42 dBm
| >0 J‘/‘YJMM Gl 4ds000000 ME
v
)f‘r q’\ Temp Z| [T1 ndP]
-0} 05 dBm
i U

1o TR T MEZ
2
o

B i
Y

- 50

|--60

Center 836.6 MHz 100 kHz/ Span 1 MHz

(Plot A3:  GSM 850MHz Channel = 190 26dB bandwidth)

® REW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 27.16 dBm
Ref 37.5 dBm Att 30 dB SWT 115 ms 836.584000000 MHZ
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(Plot B4:  GSM 1900MHz Channel = 661 99% Occupied Bandwidth)
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(Plot B5:  GSM 1900MHz Channel = 810 26dB bandwidth)

® RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz 23.75 dBm
Ref 37.5 dBm Att 30 dB SWT 115 ms 1.509786000 GHz
offget 17(5 dB COBWZ248.000000P0O0 kH=

| -0 Temp 1| [T1 OBW]
1 8150 dBEm
1.50%678p00 GH
)

| TP o

; 20 '\ULI ] Temy [Tl OB
] WW W, p Ep—
1.505%926p00 GHz

Ty f

B Y ",
R

b

- S0

i)

|- 60

Center 1.%09%8 GHz 100 kHz/ Span 1 MH=z

(Plot B6:  GSM 1900MHz Channel = 810 99% Occupied Bandwidth)
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(Plot C1: EDGE 850MHz Channel = 128 26dB bandwidth)
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(Plot C2:  EDGE 850MHz Channel = 128 99% Occupied Bandwidth)
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(Plot C5:  EDGE 850MHz Channel = 251 26dB bandwidth)
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(Plot C6:  EDGE 850MHz Channel = 251 99% Occupied Bandwidth)
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(Plot D1: EDGE 1900MHz Channel = 512 26dB bandwidth)
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(Plot D2:  EDGE 1900MHz Channel = 512 99% Occupied Bandwidth)
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(Plot D3:  EDGE 1900MHz Channel = 661 26dB bandwidth)
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(Plot D4:  EDGE 1900MHz Channel = 661 99% Occupied Bandwidth)
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(Plot D5:  EDGE 1900MHz Channel = 810 26dB bandwidth)
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(PlotE2:  WCDMA 850MHz Channel = 4132 99% Occupied Bandwidth)
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(Plot E4: WCDMA 850MHz Channel = 4183 99% Occupied Bandwidth)
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(Plot F1:  WCDMA 1900MHz Channel = 9262 26dB bandwidth)

@ RBW 100 kHz Marker 1 [T1 ]
VEW 300 kHz 18.46 dBm
Ref 37.% dBm Att 30 dB SWT 2.5 ms 1.852400000 GHz
Cffpet 1715 dB OBW 4[.200000p0O0 MHZz
| =0 Temp 1| [T1 OBW]
9L 15 dBm
1.850300p00 GH
-
m 20 Ty [T1 CRi]

W“Wx alz0 dBm
1|.854500p00 GHz

i
o8]

1
=
ﬁ-\qt]

triod \

--40

|--50

Center 1.8524 GHz 1 MHZ/ Span 10 MHz

(Plot F2:  WCDMA 1900MHz Channel = 9262 99% Occupied Bandwidth)
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(Plot F4:  WCDMA 1900MHz Channel = 9400 99% Occupied Bandwidth)
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2.4  Frequency Stability

2.4.1 Requirement

The frequency stability shall be measured by variation of ambient temperature and variation
of primary supply voltage to ensure that the fundamental emission stays within the authorized
frequency block. The frequency stability of the transmitter shall be maintained within +0.00025%

(£2.5ppm) of the center frequency.

2.4.2 Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.4.3 Test Procedures for Temperature Variation

1. The testing follows FCC KDB 971168 v02r02 Section 9.0.

2. The EUT was set up in the thermal chamber and connected with the system simulator.

3. With power OFF, the temperature was decreased to -30°C and the EUT was stabilized
before testing. Power was applied and the maximum change in frequency was recorded
within one minute.

4. With power OFF, the temperature was raised in 10°C steps up to 50°C. The EUT was
stabilized at each step for at least half an hour. Power was applied and the maximum

frequency change was recorded within one minute.

2.4.4  Test Procedures for Voltage Variation

1. The testing follows FCC KDB 971168 v02r02 Section 9.0.

2. The EUT was placed in a temperature chamber at 25+5° C and connected with the system
simulator.

3. The power supply voltage to the EUT was varied from BEP to 115% of the nominal value
measured at the input to the EUT.

4. The variation in frequency was measured for the worst case.
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245 Test Setup

Temperature
Common Chamber
Antenna

System DC Power
Simulator Supply
2.4.6  Test Results of Frequency Stability
1. GSM 850MHz Band
Band: GSM 850 Channel: 190
Limit(ppm): 2.5 Frequency: 836.6MHz

Power Temperature GSM — EDGE -

(VDC) (C) Freg. Dev. Deviation Freq. Dev. Deviation Result
(Hz) (Ppm) (Hz) (Ppm)
-30 17 0.02 11 0.00
-20 9 0.01 19 0.02
-10 25 0.03 17 0.02
0 15 0.02 13 0.01
3.7 +10 12 0.01 26 0.03

+20 18 0.02 19 0.02 PASS
+30 17 0.02 12 0.01
+40 25 0.03 25 0.03
+50 9 0.01 10 0.01
4.2 +25 11 0.01 26 0.03
35 +25 26 0.03 19 0.02
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2. GSM 1900MHz Band

Band: GSM 1900 Channel: 661
Limit(ppm): 2.5 Frequency: 1880.0MHz
P T GSM EDGE
(\%V (e:r) emE)%r; ture Freq. Dev. Deviation Freq. Dev. Deviation Result
(Hz) (Ppm) (Hz) (ppm)
-30 38 0.02 59 0.03
-20 47 0.02 22 0.01
-10 26 0.01 45 0.02
0 57 0.03 23 0.01
3.7 +10 44 0.02 45 0.02
+20 22 0.01 25 0.01 PASS
+30 41 0.02 46 0.02
+40 56 0.03 24 0.01
+50 25 0.01 58 0.03
4.2 +25 58 0.03 23 0.01
35 +25 22 0.01 57 0.03
3. WCDMA 850MHz Band
Band: WCDMA Band V Channel: 4183
Limit(ppm): 2.5 Frequency: 836.6MHz
RMC 12.2Kbps
Power Temperature —
(VDC) (C) Freq. Dev. Deviation Result
(Hz) (ppm)
-30 15 0.02
-20 16 0.02
-10 27 0.03
0 17 0.02
3.7 +10 18 0.02
+20 8 0.01 PASS
+30 17 0.02
+40 11 0.01
+50 25 0.03
4.2 +25 19 0.02
3.5 +25 26 0.03
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4. WCDMA 1900MHz Band

Band: WCDMA Band Il Channel: 9400
Limit(ppm): 2.5 Frequency: 1880.0MHz
RMC 12.2Kbps

Power Temperature —
(VDC) (C) Freg. Dev. Deviation Result

(Hz) (ppm)

-30 54 0.03

-20 37 0.02

-10 22 0.01

0 18 0.01

3.7 +10 45 0.02
+20 21 0.01 PASS

+30 57 0.03

+40 38 0.02

+50 15 0.01

4.2 +25 54 0.03

3.5 +25 21 0.01
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2.5 Conducted Out of Band Emissions

2.5.1 Requirement

The power of any emission outside of the authorized operating frequency ranges must be
lower than the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.
It is measured by means of a calibrated spectrum analyzer and scanned from 30 MHz up to a

frequency including its 10th harmonic.

2.5.2 Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.

2.5.3 Test Procedures

1. The testing follows FCC KDB 971168 v02r02 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 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)
=-13dBm.
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254  Test Setup

System +
Simulator+
EUT~
Power Splitter+
Spectrum Analvzer 1
Attenuator+

2.5.5 Test Result (Plots) of Conducted Spurious Emission

Note: For 9 KHz to 30MHz: the amplitude of spurious emissions which are attenuated by more than

20dB below the permissible value has no need to be reported.
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@ REW 100 kHz Marker 2 [T1 ]
VBW 100 kHz -31.34 dBm
Ref 37.5 dBm Att 30 dB SWT 100 ms 487.840000000 MHz
Cffbet 17)5 dBb Marker| § [T1
- 33|34 dBm
g2s|. dooo00pon MEZ
L PK
== [*°
-1 0
-0
- 10
D1 -13 HdBm
20
2
-z0
Y T YUY W) 08 W TS I TSI NS A
|- 40
- 50
-60
Start 30 MHz 97 MHz/ Stop 1 GHz
GSM 850MHz Channel = 128, 30MHz to 1GHz
® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz -26.68 dBm
Ref 37.5 dBm Att 30 dB SWT 160 ms 3.160000000 GHz
Offket 1715 dB
30
L PK
== [*°

10

F-10

D1 -13 dBm

F-20

|30 LN m \ PO WL V0. I N T

F-40

F-50

60

Start 1 GHz 800 MHz/ Stop 9 GHz

GSM 850MHz Channel = 128, 1GHz to 9GHz
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@ REW 100 kHz Marker 2 [T1 ]
VBW 100 kHz -32.20 dBm
Ref 37.5 dBm Att 30 dB SWI 100 ms 532.460000000 MHz
COffget 1715 4B Marker| 1¥[T1
., 35L06 dBm
837,.040000p00 MHZ
20
panxu I
10
-0
--10
D1 13 KB
|20
T 2
o A A A AR AP A U p i g A M s gt
--40
|- 50
|- 50
Start 30 MH=Z 97 MHZ/ Stop 1 GHz
GSM 850MHz Channel = 190, 30MHz to 1GHz
® RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz ~25.79% d&Bm
Ref 37.5 dBm Att 30 4B SWT 160 ms 3.176000000 CHz
offpet 17]5 aB
30
EEEm [C°

--10

D1 -13 KBm

| 20 ("’Lw\ ) b L PSP RY WP TN N L anday,

Start 1 GHz 800 MH=z/ Stop 9 GH=z

GSM 850MHz Channel = 190, 1GHz to 9GHz
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® RBW 100 kHz Marker 2 [T1 ]
VBW 100 kH=z -31.77 dBm
Ref 37.5 dBm Att 30 4dB SWT 100 ms 266.680000000 MHZ
il
Offset 17(5 dB Marker| 1 YT1
., 34184 dBm
850 62p000D0O0 MHZ
== [
10
Lo
10
D1 —-13 dBm
|20
2
|20
|40
|50
|50
Start 30 MH=z 97 MHz/ Stop 1 GH=z
GSM 850MHz Channel = 251, 30MHz to 1GHz
® RBW 1 MHzZ Marker 1 [T1 ]
VBW 1 MH=z -26.70 dBm
Ref 37.5 dBm Att 30 dB SWT 160 ms 3.128000000 GH=z
Offpet 17({5 dB
|20
=3 [
|10
Lo
|10
D1 -13 HBm
20
1
|20 MALVI.I " b _— pA L] Soagaes™ s Al
|40
|-50
|50
Start 1 GHz 800 MHzZ/ Stop 9 GHz

GSM 850MHz Channel = 251, 1GHz to 9GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz -30.8% dBm

Ref 37.5 dBm Att 30 dB SWT 100 ms 736.160000000 MH=Z

Offget 1715 dB

20

D1 -13 dBm

- 20

- 40

- 50

|60

Start 30 MH=z 97 MHz/ Stop 1 GHz

GSM 1900MHz Channel =512, 30MHz to 1GHz

® RBW 1 MHz Marker 2 [T1 ]

VBW 1 MH=z -13.62 dBm

Ref 37.5 dBm Att 30 dB SWT 380 ms 15.706000000 GHz
1Off et 1715 dB Marker( 1 [T1
|20 30027 dBm
1l.836000p00 GHz
Fz0
=
10
o
-1
D1 —-13 KdBm
2
-2 AN, .X- ASA | pon, )
M\J AT BALT=an 4 W AVl

s VN ot A )
LAl
F-40
50
&0
Start 1 GHz 1.9 GHz/ Stop 20 GHz

GSM 1900MHz Channel =512, 1GHz to 20GHz
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® REW 100 kHz Marker 1 [T1 ]
VBW 100 kHz -31.%3 dBm
Ref 37.5 dBm Att 30 dB SWT 100 ms 840.920000000 MHz
offpet 17/5 dB
30
=3 [
10
-0
10
D1 -13 [dBm
20
30 1
MﬂVMwMMMNMWJN@AbMUwaﬁ”ﬁM“%ﬂrMJULMWLNLVW&H*Mk%iﬂfMMHAMWUAMLHMhMWVMMMAU
F—40
50
60
Start 30 MH=zZ 97 MHz/ Stop 1 GHz

GSM 1900MHz Channel = 661, 30MHz to 1GHz

® RBW 1 MHz Marker 2 [T1 ]
VBW 1 MH=z -18.37 dBm
Ref 37.5 dBm Att 30 dB SWT 380 ms 16.694000000 GHz
1Off et 175 dB Marker| 1 [T1
S 31108 dBm
1.874000p00 GHz
pracr I
|10
-0
|10
D1 -13 dHBm
2
—r A Py Ar A e A
ARV e
| 3 M‘.u o NS, TN o i TR R
b, At
|-40
- 50
|60

Start 1 GHz

1.9 GHz/

Step 20 GHz

GSM 1900MHz Channel = 661, 1GHz to 20GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz -31.28 dBm

Ref 37.5 dBm Att 30 dB SWT 100 ms 604.240000000 MHzZ

Offpet 1715 dB

|20

10

D1 13 dBm

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

GSM 1900MHz Channel = 810, 30MHz to 1GHz

® RBW 1 MHz Marker 2 [T1 ]
VBW 1 MH=z -18.02 dBm
Ref 37.5 dBm Att 30 dB SWT 380 ms 14.148000000 GHz
lOff et 175 dB Marker| 1 [T1
., T 31105 dBm
1.512000p00 GHz
pracr I
10
-0
[-10
D1 -13 dHBm
z
|20 PP N W PO TR T S 4
'[v AVt Vg B ) AN
-0 MV At LN AN L
Ly
|-40
|- 50
|60
Start 1 GHz 1.9 GHz/ Step 20 GHz

GSM 1900MHz Channel = 810, 1GHz to 20GHz
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RBW 100 kHz Marker 2 [T1 ]

VBW 100 kHz -31.46 dBm
Ref 37.5 dBm Att 30 dB SWT 100 ms 507.240000000 MHz
1
offset 1715 dB Marker| ¥ [T1
., 35111 dBm
8251.400000p00 MHZ
|20
10
-0
10
D1 -13 dBm
|20
|20 :
AR A A A A, A Ao A A A AR
40
|- 50
60
Start 30 MH=z 97 MHz/ Stop 1 GHz
EDGE 850MHz Channel = 128, 30MHz to 1GHz
RBW 1 MHZ Marker 1 [T1 ]
VBW 1 MHz -26.26 dBm
Ref 37.5 dBm Att 30 4B SWT 160 ms 3.224000000 GH=z
Offpet 175 dB
30
20
10
-0
10
D1 -13 dBm
F-20
1
30 \VJ‘W\\'AJM‘W\«»L\—\N ¥ v__.uvkﬁwm PO Vi, VS, N O T |
I AR MR AR
-4a0
F-50
60
Start 1 GHz 800 MHz/ Stop 9 GHz

EDGE 850MHz Channel = 128, 1GHz to 9GHz
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® RBW 100 kHz Marker 2 [T1 |
VBW 100 kHz -31.75 dBm
Ref 37.5 dBm Att 30 4B SWT 100 ms 293.840000000 MHz
1
Ooffget 175 dB Marker| 1¥[T1
.6 34195 dBm
837040000000 MHZ
= [
|10
-0
10
D1 -13 HBm
|--z0
30 2
ﬂhnmu-JAuﬁwAuAKMAJQW\AMbMNW4ﬂNVJhLJuwm»mdxﬁﬂ¢mehthﬂuﬂuw LR
—40
50
|60
Start 30 MHZ 97 MHz/ Step 1 GHz
EDGE 850MHz Channel = 190, 30MHz to 1GHz
@ RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz -27.68 dBm
Ref 37.5 dBm Att 30 dB SWT 160 ms 3.144000000 GHz
Offget 17}5 dB
|30
oEE
a2 5|
|10
-0
10
D1 -13 KdBm
|20
1
- P, Aol I OV, P VWS T 3 AP M
MW\,\MMJ*J
—40
50
|60
Start 1 GHz 800 MH=z/ Stop 9 GHz

EDGE 850MHz Channel = 190, 1GHz to 9GHz
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® RBW 100 kHz Marker 2 [T1 ]
VBW 100 kHz ~31.45 dBn
Ref 37.5 dBm Att 30 dB SWT 100 ms 253.100000000 Miz
Offket 175 4B Marker| 1 YTl
35,16 dBm

850620000000 MH=z

10

D1 -13 dem

20

-¢0

Start 30 MHz 97 MHz/ Steop 1 GHz
EDGE 850MHz Channel = 251, 30MHz to 1GHz

® RBW 1 MH=z Marker 1 [T1 ]
VBW 1 MHz -26.67 dBm

Ref 37.5 dBm ALt 30 dB SWT 160 ms 3.5%60000000 GHz

Offpet 175 dB

10

D1 -13 dBm

20

|20 J"\ﬂk ) TN 0 PN. P P AR TP Aihl
L i Mk A A Il p

|50

-¢0

Start 1 GHz 800 MHz/ Steop 9 GHz

EDGE 850MHz Channel = 251, 1GHz to 9GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz -31.22 dBm

Ref 37.5 dBm Att 30 dB SWT 100 ms 615.880000000 MHZ

Offget 1715 dB

20

D1 -13 dBm

- 20

- 20

- 40

- 50

|60

Start 30 MH=z 97 MHz/ Stop 1 GHz

EDGE 1900MHz Channel =512, 30MHz to 1GHz

® RBW 1 MHz Marker 2 [T1 ]
VBW 1 MHz -18.96 dBm
Ref 37.5 dBm Att 30 dB SWT 380 ms 14.528000000 GHz
COffget 17(5 dB Marker( 1 [T1
| 20y 30129 dBm

1f-836000p00 GHz

D1 -13 dBm

2

- Iy Y A A ] ) Al

j RUSLV P PV et Py s T Vet
. [T YW YRRV Y S OWY T, SO T I N A WY

W P gy

| A
-40
|--50
|-50
Start 1 GHz 1.9 GHz/ Stop 20 GHz

EDGE 1900MHz Channel = 512, 1GHz to 20GHz
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@ RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz -30.28 dBm

Ref 37.5 dBm Att 30 dB SWT 100 ms 435.460000000 MHZz

Offpet 17(% dB

|20

10

D1 -13 dBm

gg
:
:
1l
£
%
:
:
:
%

Start 30 MH=Z 97 MHZ/ Stop 1 GHz

EDGE 1900MHz Channel = 661, 30MHz to 1GHz

@ REW 1 MHz Marker 2 [T1 ]
VBW 1 MHz -1%.24 dBm
Ref 37.5 dBm Att 30 dB SWT 380 ms 14.262000000 GHz
1Off et 1715 dB Marker| 1 [T1
.Y 31109 dBm
1.874000000 GHz
|10
-0
-10
Dl -13 KBEm
|20 N gl kwfﬂ4w
| w\ﬂh A LA WA ] A,
30) , o W
L]
-40
-50
60
Start 1 GHz 1.% GHz/ Stop 20 GHz

EDGE 1900MHz Channel = 661, 1GHz to 20GHz
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RBW 100 kH=z
VBW 100 kHz

Marker

1 [Tl
-31

1
.72 dBm

Ref 37.5 dBm Att 30 dB SWT 100 ms 3595.800000000 MHZ
Cffpet 17,5 dB
|20
10
-0
--10
D1 —-13 dBm
|--20
|30 L
WMMMMWWWMW
--40
|- 50
|- a0

Start 30 MHzZ

97 MHzZ/

Stop 1 GH=z

EDGE 1900MHz Channel = 810, 30MHz to 1GHz

@ RBW 1 MHz Marker 2 [T1 ]
VBW 1 MH=z -19.15 dBm
Ref 37.% dBm Att 30 dB SWT 380 ms 15.174000000 GHz
lOff et 17,5 dB Marker| 1 [T1
., Y 31107 dBm
1.51zZ000p00 GHz
|20
p1 x|
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o
|--10
D1 —-13 [KBm
2
|0 AP N %) PN T Y10
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MvAMNP
|--40
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Start 1 GH=z

1.9 GHz/

Stop 20 GHz

EDGE 1900MHz Channel = 810, 1GHz to 20GHz
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RBW 100 kHz Marker 1 [T1 ]

VBW 100 kHz 18.61 dBm

Ref 37.5 dBm Att 30 dB SWT 100 ms 827.340000000 MH=
Offset 17.5 dB Marker( 2z [T1

-33}06 dBm

20

5281 5680000p00 MH=z

1

|20

D1 -13 dBm

- 20
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|60

Start 30 MH=Z 97 MHzZ/ Stop 1 GHz

WCDMAS850MHz Channel = 4132, 30MHz to 1GHz

RBW 1 MH=zZ Marker 1 [T1 ]
VBW 1 MH=z -26.53 dBm
Ref 37.5 dBm Att 30 dB SWT 160 ms 3.096000000 GHz
Offset 17{5 dB
=
|20
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Start 1 GHz 800 MHzZ/ Stop 9 GHz

WCDMAB850MHz Channel = 4132, 1GHz to 9GHz
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RBW 100 kHz Marker 2 [T1 ]

VBW 100 kHz -32.31 dPm

Ref 37.5 dBm Att 30 dB SWT 100 ms 553.800000000 MHzZ
Offget 17,5 dB Marker| 1 [T1

170113 dBm
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Start 30 MH=z 97 MHz/ Stop 1 GHz

WCDMAB850MHz Channel = 4183, 30MHz to 1GHz

RBW 1 MHZ Marker 1 [T1 ]

VBW 1 MH=z -26.96 dBm
Ref 37.5 dBm Att 30 4B SWT 160 ms 3.176000000 GHz
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30
20
10
o
10
D1 -13 dBm
-20
1

30 L 1 MJV.J NV ] WJ‘}’MJL A
,,MWMMMWMNJ
F-40
-50
60
Start 1 GHz 800 MHz/ Stop 9 GHz

WCDMAB850MHz Channel = 4183, 1GHz to 9GHz
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® RBW 100 kHz Marker 2 [T1 ]
VBW 100 kHz -31.36 dBm
Ref 37.5 dBm Att 30 dB SWT 100 ms 635.160000000 MH=Z
offget 17(5 dB Marker| 1 [T1
16174 dBm
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846740000000 MHZ
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Start 30 MHz 97 MH=z/ Stop 1 GHz

WCDMAS850MHz Channel = 4233, 30MHz to 1GHz

@ RBW 1 MHz Marker 1 [T1 ]

VBW 1 MHz -27.06 dBm

Ref 37.% dBm Att 30 dB SWT 160 ms 3.304000000 GHz
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WCDMAB850MHz Channel = 4233, 1GHz to 9GHz
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® REBW 100 kHz Marker 1 [Tl ]
VBW 100 kH=z -31.09 dBm

Ref 37.5 dBm Att 30 dB SWT 100 ms 216.240000000 MHZ

Cffset 17(5 dB
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F-20

Start 30 MH=z 97 MHz/ Step 1 GHz

WCDMA1900MHz Channel = 9262, 30MHz to 1GHz

® RBW 1 MH=z Marker 2 [T1 ]
VBW 1 MHz -18.28 dBm
Ref 37.5 dBm Att 30 dB SWT 380 ms 16.694000000 GHz
Offget 1715 dB Marker| 1 [T1
o 23196 dBm
1 1.836000000 GHz
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D1 -13 dBm
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Start 1 GHz 1.9 GHz/ Stop 20 GHz

WCDMA1900MHz Channel = 9262, 1GHz to 20GHz
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® RBW 100 kHz Marker 1 [T1 ]
VBW 100 kHz -32.20 dBm

Ref 37.5 dBm Att 30 dB SWT 100 ms 877.780000000 MHZ

Offget 1715 dB
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Start 30 MH=z 97 MHz/ Stop 1 GHz

WCDMA1900MHz Channel = 9400, 30MHz to 1GHz

® REW 1 MH=zZ Marker 2 [T1 ]
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Offpet 17({5 4B Marker| 1 [T1
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Start 1 GHz 1.9 GHz/ Stop 20 GHz

WCDMA1900MHz Channel = 9400, 1GHz to 20GHz
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RBW 100 kHz
VBW 100 kHz

Marker 1 [T1 ]

-31.73 dBm

Ref 37.5 dBm Att 30 dB SWT 100 ms 604.240000000 MH=z
Offpet 17({5 dB
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Start 30 MHz

97 MHz/ Stop 1 GHz

WCDMA1900MHz Channel = 9538, 30MHz to 1GHz

RBW 1 MH=z Marker 2 [T1 ]
VBW 1 MHz -19.26 dBm

Ref 37.5 dBm Att 30 dB SWT 380 ms 14.450000000 GHz

offget 1715 4B Marker( 1 [T1
| -0 23144 dBm

1 1l.874000p00 GHz

4
|20
10
-0
-1

D1 -13 (dBm
2
|- Toa A dpmal, N, o oo
Al VA el =i et vV

|- Pl At AL AR, M;..r\wml
Uwvﬁhdv
40
50
-¢c0
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WCDMA1900MHz Channel = 9538 1GHz to 20GHz
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2.6 Band Edge

2.6.1 Requirement

The power of any emission outside of the authorized operating frequency ranges must be
lower than the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

2.6.2 Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.
2.6.3  Test Procedures

1. The testing follows FCC KDB 971168 v02r02 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 Setup

System +
Simulator+
EUT+
Power Splitter+
spectrum Analyzer 1
Attenuator+
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2.6.5 Test Result of Conducted Band Edge

Frequency Measured Max. Refer to Limit .
Band Channel (MH2) Band Edge Plot (dBm) Verdict
Emission (dBm)
GSM 128 824.2 -15.56 Plat A 13 PASS
850MHz 251 848.8 -15.48 Plot B PASS
GSM 512 1850.2 -16.57 Plat C 13 PASS
1900MHz 810 1909.8 -14.38 Plot D PASS
EDGE 128 824.2 -16.23 Plat E 13 PASS
850MHz 251 848.8 -16.11 Plot F PASS
EDGE 512 1850.2 -19.08 Plat G 13 PASS
1900MHz 810 1909.8 -14.16 Plot H PASS
WCDMA 4132 826.4 -15.14 Plot | 13 PASS
850MHz 4233 846.6 -16.49 Plot J PASS
WCDMA 9262 1852.4 -16.98 Plot K 13 PASS
1900MHz 9538 1907.6 -14.75 Plot L PASS

CCIC-SET/T (00) Page 64 of 83




@ Report No.: SET2015-18385

2.6.6  Test Result (Plots) of Conducted Band Edge

@ RBW 10 kH=z Marker 2 [T1 ]
VBW 30 kHz -15.56 dBm
Ref 37.% dBm Att 30 dB SWT 10 ms 823.986000000 MHZ
COffget 1715 4B Marker| 1 [T1
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|20

= o
) / N\
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(Plot A: GSM 850 Channel = 128)

® REW 10 kH=z Marker 2 [T1 ]
VBW 30 kHz -15.48 dBm
Ref 37.5 dBm Att 30 dB SWT 10 ms 849.004000000 MH=Z
Offpet 1715 dB Marker| 1 [T1
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848.804000000 MH=zZ
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Center 8§49 MHz 100 kH=z/ Span 1 MH=z

(Plot B: GSM 850 Channel = 251)
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@ RBW 10 kHz Marker 2 [T1 ]
VBW 30 kHz -16.57 dBm
Ref 37.5 dBm Att 30 dB SWT 10 ms 1.849956000 GHz
offget 17(5 dB Marker| 1 [T1
.o 15194 dBm
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(Plot C: GSM 1900 Channel = 512)
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2.7  Transmitter Radiated Power (EIRP/ERP)

2.7.1 Requirement

The substitution method, in ANSI / TIA/ EIA-603-D-2010, was used for ERP/EIRP
measurement, and the spectrum analyzer configuration follows KDB 971168 D01 Power Meas.
License Digital Systems v02r02. The ERP of mobile transmitters must not exceed 7 Watts (Cellular
Band) and the EIRP of mobile transmitters are limited to 2 Watts (PCS Band) and 1 Watts (AWS
Band).

2.7.2 Measuring Instruments
The measuring equipment is listed in the section 3 of this test report.

2.7.3 Test Procedures

1. The testing follows FCC KDB 971168 v02r02 Section 5.2.1. (for CDMA/WCDMA),
Section 5.2.2.2 (for GSM/GPRS/EDGE) and ANSI / TIA-603-D-2010 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 DO01.

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. Adipole antenna was substituted in place of the EUT and was driven by a signal generator.
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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 Setup

1-dm
\\ /\"m‘iable
EUT& s dm - N
Support Units __}'
\\ —(>—(’ )
lﬁ%:] _Turn Table

Ground Plane

Test Receiver

A ';r7 ©C00Co

L]
* 0 0 0O Oy
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2.7.5 Test Result of Transmitter Radiated Power

Test Notes:

1. This device employs GMSK technology with GSM and GPRS capabilities. All configurations were
investigated and the worst case emissions were found in GSM mode.

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

3. This unit was tested with its standard battery.

4. 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.

Frequency Antenna Pol Measured ERP Limit .
Band Channel PCL Verdict
(MHz) (H/V) dBm dBm
128 824.20 5 v 28.55 PASS
H 28.61
GSM 190 836.60 5 v 28.57 38,5 PASS
850MHz H 28.54
251 848.80 5 v 28.63 PASS
H 28.58
Frequency Antenna Pol Measured EIRP Limit .
Band Channel PCL Verdict
(MHz) (H/V) dBm dBm
512 1850.2 0 v 2549 PASS
H 25.52
GSM 661 1880.0 0 v 2548 33 PASS
1900MHz H 25.53
810 1909.8 0 v 25.55 PASS
H 25.57
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Frequency Antenna Pol Measured ERP Limit .
Band Channel PCL Verdict
(MHz) (H/V) dBm dBm
Vv 28.21
128 824.20 5 PASS
H 28.15
EDGE Vv 28.1
190 836.60 5 8.19 38.5 PASS
850MHz H 28.27
Vv 28.20
251 848.80 5 PASS
H 28.18
Frequency Antenna Pol Measured EIRP Limit .
Band Channel PCL Verdict
(MHz) (H/V) dBm dBm
\Y 25.20
512 1850.2 0 PASS
H 25.14
EDGE Vv 25.1
661 1880.0 0 >.18 33 PASS
1900MHz H 25.24
810 1909.8 0 v 2519 PASS
' H 25.20
Frequency | Antenna Pol Measured ERP Limit .
Band Channel Verdict
(MHz) (H/V) dBm dBm
Vv 17.59
4132 826.4 PASS
H 17.61
WCDMA Vv .
4175 835 17.64 385 PASS
850MHz H 17.52
Vv 17.47
4233 846.6 PASS
H 17.55
Frequency | Antenna Pol Measured EIRP Limit .
Band Channel Verdict
(MHz) (H/V) dBm dBm
Vv 16.84
9262 1852.4 PASS
H 16.91
WCDMA Vv 16.89
9400 1880 33 PASS
1900MHz H 16.78
Vv 16.82
9538 1907.6 PASS
H 16.85
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2.8 Radiated Spurious Emissions

2.8.1 Requirement

The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitter power (P) by a factor of at least 43 + 10 log (P) dB. The spectrum is

scanned from 30 MHz up to a frequency including its 10th harmonic.

2.8.2 Measuring Instruments

The measuring equipment is listed in the section 3 of this test report.
2.8.3  Test Procedures

1. The testing follows FCC KDB 971168 v02r02 Section 5.8 and ANSI / TIA-603-D-2010
Section 2.2.12.

2. The EUT was placed on a rotatable wooden table 0.8 meters above the ground.

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

4. The table was rotated 360 degrees to determine the position of the highest spurious
emission.

5. The height of the receiving antenna is varied between one meter and four meters to search
for the maximum spurious emission for both horizontal and vertical polarizations.

6. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz, taking
record of maximum spurious emission.

7. A'horn antenna was substituted in place of the EUT and was driven by a signal generator.

8. Tune the output power of signal generator to the same emission level with EUT maximum
spurious emission.

9. Taking the record of output power at antenna port.

10. Repeat step 7 to step 8 for another polarization.

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

frequency band.

12. 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.
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13.

14.

15.

16.

17.

18.

This device employs GMSK technology with GSM and GPRS capabilities. All
configurations were investigated and the worst case emissions were found in GSM mode.
This device employs UMTS technology with WCDMA (AMR/RMC), HSDPA, HSUPA
capabilities. All configurations were investigated and the worst case UMTS emissions
were found in RMC WCDMA mode at 12.2Kbps.
This unit was tested with its standard battery.
All Spurious Emission tests were performed in X, Y, Z axis direction and low, middle, high
channel. And only the worst axis test condition was recorded in this test report.
The spectrum is measured from 9 KHz 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.
For 9KHz to 30MHz: the amplitude of spurious emissions which are attenuated by more

than 20dB below the permissible value has no need to be reported.

2.8.4  Test Setup

For radiated emissions from 9kHz to 30MHz

Turmm Table+

SIS by
IO

Test Antenna Recelvers Preamplifier+
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For radiated emissions from 30MHz to 1GHz

Test Antennas+

< 1lm ... 4m =+

Tum Table«

o
e

Receivers Preamplifier+

For radiated emissions above 1GHz

AN by
e

— Receiver+ Preamplifier+
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2.8.5 Test Results of Radiated Spurious Emissions

1. Test Verdict:

Measured Max. Spurious Emission
Frequency (dBm) Limit .
Band Channel Verdict
(MHz) Test Antenna Test Antenna (dBm)
Horizontal Vertical
128 824.2 <-25 <-25 PASS
GSM
190 836.6 <-25 <-25 -13 PASS
850MHz
251 848.8 <-25 <-25 PASS
GSM 512 1850.2 <-25 <-25 PASS
661 1880.0 <-25 <-25 -13 PASS
1900MHz
810 1909.8 <-25 <-25 PASS
128 824.2 <-25 <-25 PASS
EDGE
190 836.6 <-25 <-25 -13 PASS
850MHz
251 848.8 <-25 <-25 PASS
512 1850.2 <-25 <-25 PASS
EDGE
661 1880.0 <-25 <-25 -13 PASS
1900MHz
810 1909.8 <-25 <-25 PASS
4132 826.4 <-25 <-25 PASS
WCDMA
4183 836.6 <-25 <-25 -13 PASS
850MHz
4233 846.6 <-25 <-25 PASS
9262 1852.4 <-25 <-25 PASS
WCDMA
9400 1880 <-25 <-25 -13 PASS
1900MHz
9538 1907.6 <-25 <-25 PASS

Note: For 9 KHz to 30MHz: the amplitude of spurious emissions which are attenuated by more
than 20dB below the permissible value has no need to be reported here.
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2.8.6  Test Results (Plots) of Radiated Spurious Emissions
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3. LIST OF MEASURING EQUIPMENT

Description Manufacturer Model Serial No. Test Date Due Date Remark
EMI Test L
. R&S ESIB26 A0304218 2015.06.02 2016.06.01 Radiation
Receiver
Full-Anechoic 12.8m*6.8 .
Albatross A0412372 2015.01.05 2016.01.04 Radiation
Chamber m*6.4m
Loop Antenna | Schwarz beck | HFH2-Z2 100047 2015.06.02 2016.06.01 Radiation
Bilog Antenna | Schwarzbeck | VULB 9163 9163-274 2015.06.02 2016.06.01 Radiation
Double ridge -
R&S HF906 100150 2015.06.02 2016.06.01 Radiation
horn antenna
Ultra-wideband .
R&S HL562 100089 2015.06.02 2016.06.01 Radiation
antenna
Test Antenna —
Horn ETS 3160-09 A0902607 2015.06.02 2016.06.01 Radiation
(18-26.5GHz)
Amplifier I
R&S PAP-0203H 22018 2015.06.02 2016.06.01 Radiation
20M~3GHz
. MITEQ
Ampilier .
R&S AFS42-001 25-S-42 2015.06.02 2016.06.01 Radiation
1G~18GHz
01800
Ampilier JS42-18002 .
R&S 12111.0980.00 | 2015.06.02 2016.06.01 Radiation
18G~40GHz 600-28-5A
Spectrum
R&S FSP40 1164.4391.40 | 2015.07.07 2016.07.06 Conducted
Analyzer
Power Meter R&S NRVS 1020.1809.02 | 2015.06.02 2016.06.01 Conducted
Power Sensor R&S NRV-Z4 823.3618.03 2015.06.02 2016.06.01 Conducted
ROHDE&SC
LISN ESH2-75 A0304221 2015.06.02 2016.06.01 Conducted
HWARZ
Test Receiver R&S ESCS30 A0304260 2015.06.02 2016.06.01 Conducted
SUCOFLE
Cable SUNHNER X / 2015.06.02 2016.06.01 Radiation
100
SUCOFLE I
Cable SUNHNER X 104 / 2015.06.02 2016.06.01 Radiation

** END OF REPORT **
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