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1. General Information
1.1 Applicant
Shanghai Rising Digital Co.,Ltd.
No 318 ,Chuanda Road , Pudong New District, Shanghai,China
1.2 Manufacturer
Shanghai Rising Digital Co.,Ltd.
No 318 ,Chuanda Road , Pudong New District, Shanghai,China
1.3 Description of EUT
EUT TYPE wevvevieeieeeeeeeen, . SECD-3I5A-02 display screen
Brand Name..........c..ccveuneeee. . RISING
Trade Name ..........cccccuvenenne. . RISING
Model Name..........ccccuvenneeen. : SECD-3I5A-02
Hardware Version.................. : V109
Software Version .................. : V1318
Antenna type................... . PCB and GPS antenna
Antenna gain................... : PCB1.5dBi
Frequency Range.................. GSM 850MHz:
Tx: 824.20-848.80 MHz (at intervals of 200kHz);
Rx: 869.20-893.80 MHz (at intervals of 200kHz)
GSM 1900MHz
Tx: 1850.20-1909.80 MHz (at intervals of 200kHz);
Rx: 1930.20-1989.80 MHz (at intervals of 200kHz)
WCDMA Band 11
Tx: 1852.4 - 1907.6MHz (at intervals of 200kHz);
Rx: 1932.4 - 1987.6MHz (at intervals of 200kHz)
WCDMA Band IV
Tx: 1712.4 - 1752.6 MHz (at intervals of 200kHz);
Rx: 2112.4 - 2152.6 MHz (at intervals of 200kHz)
WCDMA Band V
Tx: 826.4 - 846.6MHz (at intervals of 200kHz);
Rx: 871.4 - 891.6MHz (at intervals of 200kHz)
Modulation Type.................... . GPRS/GSM mode with GMSK modulation
EGPRS mode with 8PSK modulation
WCDMA mode with QPSK
Power....ccccecvvvecievcceeeeer. DC 24V
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NOTE:

(1) The transmitter (Tx) frequency arrangement of the cellular 850MHz used by the EUT can be
represented with the formula F(n)=824.2+0.2*(n-128), 128<=n<=251; the lowest, middle, highest
channel numbers (ARFCHs) used and tested in this report are separately 128 (824.2MHz),
190(836.6MHz) and 251 (848.8MHz) ; the PCS 1900MHz used by the EUT can be represented with the
formula F(n)=1850.2+0.2*(n-512), 512<=n<=810; the lowest, middle, highest channel numbers
(ARFCHSs) used and tested in this report are separately 512 (1850.2MHz), 661(1880.0MHz) and 810
(1909.8MHz).

(2) 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),
4175(835MHz) and 4233 (846.6MHz).

(3) The transmitter (Tx) frequency arrangement of the WCDMA 1900MHz band used by the EUT can
be represented with the formula F(n)=1852.4+0.2*(n-9262), 9262<=n<=9538; the lowest, middle
and highest channel numbers (ARFCHs) used and tested in this report are separately 9262
(1852.4MHz), 9400 (1880MHz) and 9538 (1907.6MHz).

(4) The transmitter (Tx) frequency arrangement of the WCDMA 1700MHz band used by the EUT can
be represented with the formula F(n)=1712.4+0.2*(n-1312), 1312<=n<=1513; the lowest, middle
and highest channel numbers (ARFCHs) used and tested in this report are separately 1312
(1712.4MHz), 1450 (1742MHz) and 1513 (1752.6MHz).

(5) For a more detailed description, please refer to Specification or User’s Manual supplied by the
applicant and/or manufacturer.
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2.1

2.2

2.3

Facilities and Accreditations

Test Facility

Shanghai Skylabs Co., Ltd. is a third party testing organization accredited by China National
Accreditation Service for Conformity Assessment (CNAS) according to ISO/IEC 17025. FCC
listed: 196218, IC listed: 21609.

The accreditation certificate number is L6644. A 9*6*6(m) fully anechoic chamber was used
for the radiated spurious emissions test.

Environmental Conditions

Ambient temperature: 20~25°C
Relative humidity: 40~60%
Atmosphere pressure: 86-102kPa

Measurement Uncertainty

The uncertainty is calculated using the methods suggested in the "Guide to the Expression of
Uncertainty in Measurement" (GUM) published by ISO.

Uncertainty of Conducted Emission: £1.76dB

Uncertainty of Radiated Emission: +3.16dB
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2.4  List of Equipments Used
. . Cal.
Description Manufacturer Model Serial No. Cal. Date Due
System Simulator Agilent E5515C GB46040102 | 2015.9.22 | lyear
Spectrum Analyzer Rohde&Schwarz FSU26 200880 2016.6.17 | lyear
Power Splitter Weinschel 1506A NW521 (n.a.) (n.a.)
Power Splitter Mini-Circuits ZFRSC-183-S+ 765001016 (n.a.) (n.a.)
Attenuator 1 Mini-Circuits 10dB (n.a.) (n.a.) (n.a.)
Attenuator 2 Resnet 10dB (n.a.) (n.a.) (n.a.)
Attenuator 3 Resnet 3dB (n.a.) (n.a.) (n.a.)
DC/AC Power supplier NF ES2000S 9087735 2015.10.17 | lyear
YinHe
Temperature Chamber Experimental HLA4003T (n.a.) 2015.9.20 | lyear
Equip.
Full/Half-Anechoi
AT Aneenon CHENGYU | 9.2%6.25%6.15m SAR 2016.04.11 | 3year
Chamber
Singal Generator Rohde&Schwarz SMF100A 101935 2015.9.22 | lyear
Broadband Trilog Antenna Schwarzbeck VULB 9163 9163-561 2016.07.25 | 2year
Substitution Broadband
. Schwarzbeck VULB 9163 9163-572 2016.07.25 | 2year
Trilog Antenna
Broadband Horn Antenna Schwarzbeck BBHA 9120D 9120D-1033 2016.07.25 | 2year
Substitution Broadband Horn
Schwarzbeck BBHA 9120D 9120D-1034 | 2016.07.25 | 2year
Antenna
Broadband Horn Antenna Schwarzbeck BBHA 9170 BBHA91970171 | 2015.9.22 | 2year
Substitution Broadband Horn
Schwarzbeck BBHA 9170 BBHA91970208 | 2015.9.22 | 2year
Antenna
Test Antenna-Loop Schwarzbeck FMZB 1519 1519-025 2015.9.22 | 2year
Temporary Antenna
Farpu SMA-K (n.a.) (n.a.) (n.a.)
Connector
RF Cable (n.a.) (n.a.) (n.a.) (n.a.) (n.a.)

NOTE:

Equipments listed above have been calibrated and are in the period of validation.
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3. 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

Frequency Allocations and Radio Treaty Matters; General Rules and

1 47 CFR Part 2 .
Regulations

2 47 CFR Part 22 | Public Mobile Services

3 47 CFR Part 24 | Personal Communications Services

4 47 CFR Part 27 | Miscellaneous Wireless Communications Services

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

No. FCC Rules Description Result
1 2.1046 Conducted Output Power PASS
2 2.1049 99%/-26dBOccupied Bandwidth PASS
2.1055

3 22.355 Frequency Stability PASS
24.235

4 24.232 Peak-to-Average Ratio PASS
2.1051
2.1057 .

5 2917 Conducted Out of Band Emissions PASS
24.238
2.1051
2.1057

6 2917 Band Edge PASS
24.238
22913 Transmitter Radiated Power

7 PASS
24.232 (EIPR/ERP)
2.1053
2.1057 . .

8 2917 Radiated Out of Band Emissions PASS
24.238

NOTE: Measurement method according to TIA/EIA 603.D-2010
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4, Test Result

4.1 Conducted Output Power

4.1.1 Requirement

According toFCCsection2.1046(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).

4.1.2 Test Description

Attenuator 1

System Power
Simulator Splitter
EUT
Spectrum
Analyzer
Attenuator 2

The EUT, which is powered by the DC Power Supply, 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 factors 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.
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4.1.3 Test Result

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

RF output power of the EUT.
Burst Average Power (dBm)
Band GSMS850 PCS1900
Tune up Tune up
Channel 128 190 251 Power 512 661 &10 Power
tolerant tolerant
Frequency (MHz) 8242 | 836.6 | 848.8 / 1850.2 | 1880 | 1909.8 /
GSM Voice 31.75+ 28.75+
3234 | 32.01 | 32.2 28.68 | 28.40 | 28.42
(1 uplink), GMSK 0.75 0.75
GPRS Multi-Slot 3175+ 2875+
Class 8 31.99 | 32.33 | 32.15 0.75 28.41 | 28.38 | 28.67 0.75
(1 uplink),GMSK ' '
PRS Multi-
GPRS Multi-Slot 31.75+ 28.75+
Class 10 (2 uplink) 31.98 | 32.05 | 32.02 0.75 28.21 | 28.20 | 28.45 0.75
GMSK ' '
PRS Multi-Slot
GPRS Multi-Slo 29.75+ 27.75+
Class 12 (4 uplink) 29.85 | 29.78 | 29.85 0.75 27.84 | 27.96 | 27.89 0.75
GMSK ' '
EGPRS Multi-Slot
GPRS Multi-Slo 31.75+ 28.75+
Class 8 (1 uplink) 31.87 | 32.29 | 32.20 0.75 28.36 | 28.38 | 28.65 0.75
GMSK MCSI1 ' :
EGPRS Multi-Slot
GPRS Multi-Slo 31.75+ 28.75+
Class 10 (2 uplink) 31.84 | 32.11 | 32.06 075 28.24 | 28.15 | 28.45 0.75
GMSK MCSI1 ' '
EGPRS Multi-Slot 29.75+ 27.75+
Class 12 (4 uplink) 2990 | 29.84 | 29.77 0.75 27.86 | 27.93 | 27.85 0.75
GMSK MCSI1 ) '
EGPRS Mu1t1-.Slot 26.75 4+ 475+
Class 8 (1 uplink) 26.36 | 26.35 | 26.42 0.75 25.02 | 2497 | 24.90 0.75
8PSK MCS5 ' '
EGPRS Multi-S1
GPRS Multi-Slot 26.75+ 2475+
Class 10 (2 uplink) 26.13 | 26.15 | 26.25 0.75 2472 | 24.67 | 24.51 0.75
8PSK MCS5 ' '
EGPRS Multi-Slot
Ao 25.75+ 23.75+
Class 12 (4 uplink) 26.00 | 26.06 | 25.99 0.75 24.01 | 23.88 | 23.74 0.75
8PSK MCS5 ' '

Note: Since GSM mode has higher power, so the test items below were not performed to GPRS and
EGPRS mode.
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Band UMTS-FDD Band 5
Time Slot Average power Tune u
configuration Channel Frequency (ngrrIi) Power toleI;ant
RMC 4132 826.4 23.21 22.5+1
12.2kbps 4175 835 23.00 22.5+1
4233 846.6 22.95 22.5+1
4132 826.4 22.36 22.5+1
HSDPA Subtest1 4175 835 22.58 22.5+1
4233 846.6 22.45 22.5+1
4132 826.4 22.15 22.5+1
HSDPA Subtest2 4175 835 22.16 22.5+1
4233 846.6 22.37 22.5+1
4132 826.4 22.15 22.5+1
HSDPA Subtest3 4175 835 22.14 22.5+1
4233 846.6 22.25 22.5+1
4132 826.4 22.35 22.5+1
HSDPA Subtest4 4175 835 22.31 22.5+1
4233 846.6 22.26 22.5+1
4132 826.4 21.86 22+1
HSUPA Subtest1 4175 835 22.53 22+1
4233 846.6 21.42 2241
4132 826.4 22.27 22+1
HSUPA Subtest2 4175 835 21.55 22+1
4233 846.6 21.43 2241
4132 826.4 22.44 22.5+1
HSUPA Subtest3 4175 835 21.88 22.5+1
4233 846.6 21.56 22.5+1
4132 826.4 21.54 22.5+1
HSUPA Subtest4 4175 835 21.88 22.5+1
4233 846.6 22.34 22.5+1
4132 826.4 22.36 22+1
HSUPA Subtest5 4175 835 21.45 22+1
4233 846.6 22.44 2241
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Band UMTS-FDD Band 2
Time Slot Average power Tune u
configuration Channel Frequency (ngrrIi) Power toler;ant
9262 1852.4 22.26 22.5+1
lfi\lgjps 9400 1880 22.07 22.5+1
9538 1907.6 21.93 22.5+1
9262 1852.4 22.36 22+1
HSDPA Subtest1 9400 1880 21.53 22+1
9538 1907.6 21.46 22+1
9262 1852.4 21.55 22+1
HSDPA Subtest2 9400 1880 21.59 22+1
9538 1907.6 21.58 22+1
9262 1852.4 21.56 22+1
HSDPA Subtest3 9400 1880 21.46 22+1
9538 1907.6 21.43 22+1
9262 1852.4 21.38 22+1
HSDPA Subtest4 9400 1880 21.57 22+1
9538 1907.6 21.24 22+1
9262 1852.4 21.28 22+1
HSUPA Subtest1 9400 1880 21.80 22+1
9538 1907.6 21.23 22+1
9262 1852.4 21.34 22+1
HSUPA Subtest2 9400 1880 21.55 22+1
9538 1907.6 21.64 22+1
9262 1852.4 21.46 22+1
HSUPA Subtest3 9400 1880 21.47 22+1
9538 1907.6 21.41 22+1
9262 1852.4 21.24 22+1
HSUPA Subtest4 9400 1880 21.33 22+1
9538 1907.6 21.53 22+1
9262 1852.4 21.26 22+1
HSUPA Subtest5 9400 1880 21.29 22+1
9538 1907.6 21.58 22+1
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Band UMTS-FDD Band 4
Time Slot Average power Tune u
configuration Channel Frequency (ngnl;)) Power tolelirant
1313 1712.6 21.86 22.5+1
RMC 1413 1732.6 22.30 22.5+1
12.2kbps
1512 1752.4 21.77 22.5+1
1313 1712.6 21.65 22.5+1
HSDPA Subtest1 1413 1732.6 21.53 22.5+1
1512 1752.4 21.54 22.5+1
1313 1712.6 21.59 22.5+1
HSDPA Subtest2 1413 1732.6 21.56 22.5+1
1512 1752.4 21.57 22.5+1
1313 1712.6 21.55 22+1
HSDPA Subtest3 1413 1732.6 21.36 22+1
1512 1752.4 21.39 22+1
1313 1712.6 21.48 22+1
HSDPA Subtest4 1413 1732.6 21.57 22+1
1512 1752.4 21.53 22+1
1313 1712.6 21.43 22+1
HSUPA Subtest1 1413 1732.6 21.65 22+1
1512 1752.4 21.43 22+1
1313 1712.6 21.23 22+1
HSUPA Subtest2 1413 1732.6 21.48 22+1
1512 1752.4 21.66 22+1
1313 1712.6 21.45 22+1
HSUPA Subtest3 1413 1732.6 21.61 22+1
1512 1752.4 21.47 22+1
1313 1712.6 21.35 22+1
HSUPA Subtest4 1413 1732.6 21.52 22+1
1512 1752.4 21.44 22+1
1313 1712.6 21.56 22+1
HSUPA Subtest5 1413 1732.6 21.58 22+1
1512 1752.4 21.43 22+1
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4.2 99%/-26dB Occupied Bandwidth

4.2.1 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.

4.2.2 Test Description

See section 4.1.1 of this report.

4.2.3 Test Results

GSM 850
0 . .
Channel Frequency 99% Qccupled 26 dB Bandwidth
(MHz) Bandwidth (kHz) (kHz)
128 824.2 244.0649 318.105
190 836.6 243.7665 318.459
251 848.8 251.1488 322.426
PCS 1900
o : :
Channel Frequency 99% Qccupled 26 dB Bandwidth
(MHz) Bandwidth (kHz) (kHz)
512 1850.2 246.4523 322.958
661 1880.0 241.8352 314.149
810 1909.8 243.7575 317.534
UMTS-FDD Band 5
o : :
Channel Frequency 99% Qccupled 26 dB Bandwidth
(MHz) Bandwidth (MHz) (MHz)
4132 826.4 4.1708 4.687
4175 835.0 4.1796 4.731
4233 846.6 4.1627 4.712
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UMTS-FDD Band 2

Channel Frequency 99% Occupied 26 dB Bandwidth
(MHz) Bandwidth (MHz) (MHz)
9262 1852.4 4.1540 4.671
9400 1880.0 4.1573 4.695
9538 1907.6 4.1634 4.703
UMTS-FDD Band 4 (Part 27)
o . .
Channel Frequency 99% Qccupled 26 dB Bandwidth
(MHz) Bandwidth (MHz) (MHz)
1313 1712.6 4.1524 4.691
1413 1732.6 4.1654 4.713
1512 1752.4 4.1609 4.696
Test Plots:
- Agllent  18:25:51 Mar 23, 2016 T w0 Agllenf  18:26:52 Mar 23, 2016 T

Log Log
10 10
dB/ dB/
T A/W»W\M\q ; i 9/%]\W/\.AA\‘\‘( )
¢ 140.00 dBm t " 836.6000000 M
Ay iy

Center 824.2 MHz Span 1 MHz Center 836.6 MHz Span 1 MHz
#Res BW 10 kHz H#VBW 30 kHz Sweep 16.38 ms (401 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 16.38 ms (401 pts)
Occupied Bandwidth Qoo BW % Pwr 93.00 % Occupied Bandwidth Qoo BW % Pwr  89.00 %
244.0649 kHz B B0 243.7665 kHz 18 B
Transmit Freq Error -1.186 kHz Transmit Freq Error -3.117 kHz
x dB Bandwidth 318.105 kHz* 1 dB Bandwidth 318.4589 kHz*

| ————— | mm—————
GSM 850 BW - Low CH 824.2MHz GSM 850 BW - Mid CH 836.6MHz

wi Agilent  18:28:21 Mar 23, 2016 T wi Agilent  17:05:29 Mar 23, 2016 T
Ref 40 dBm Atten 50 dB Ref 40 dBm Atten 50 dB
#Samp #Peak

Log Log
10 10
dB/f dB/f
oms | Center > /ﬁm < oms | Center »/WN .
t " 848.8000000 M 15" 1850200000 GH \M

e ]

Center 848.8 MHz Span 1 MHz Center 1.85 GHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 16.38 ms (401 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 10.36 ms (401 pts)
Occupied Bandwidth Oce BW % Par 59.00 % Occupied Bandwidth Oce BW % Pur 59.00 %
251.1488 kHz 165 B 246.4523 kHz 1B B
Transmit Freq Errar -1.578 kHz Transmit Freg Errar -5667.180 Hz
% dB Bandwidth 322426 kHz® % dB Bandwidth 322958 kHz

| ISS————S"| | E—————————,
GSM 850 BW - High CH 848.8MHz PCS 1900 BW - Low CH 1850.2MHz
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i Agilent  17:04:35 Mar 23, 2018 T i Agilent  17:03:28 Mar 23, 2016 T
Ref 40 dBm Atten 50 dB Ref 40 dBm Atten 50 dB
#Peak #Peak
Log Log
10 10
dB/ dB/
o Center N . o 5 .

> 11.880000000 GH ;
dB dB M‘/ﬂ/‘/\/

1 _—

Center 1.88 GHz Span 1 MHz Center 1.91 GHz Span 1 MHz

#Res BW 10 kHz #VBW 30 kHz Sweep 10.36 ms {401 pis)
Occupied Bandwidth Oce BW % Pwr 99.00 %
xdB  -25.00dB

241.8352 kHz

Transmit Freq Error -2.925 kHz
w dB Bandwidth 314.149 kHz

#Res BW 10 kHz #VBW 30 kHz Sweep 10.36 ms {401 pis)
Occupied Bandwidth Oce BW % Pur 99.00 %
xdB  -265.00dB

243.7575 kHz

Transmit Freq Error -59.808 Hz
x dB Bandwidth 317.534 kHz

PCS 1900 BW - Mid CH 1880MHz

PCS 1900 BW - High CH 1909.8MHz

i Agilent  17:15:16 Mar 23, 2016 T i Agilent  17:16:14 Mar 23, 2016 T
Refd0 dBm Atten 50 dB Ref40 dBm Atten 50 dB
#Samp #Samp
Leg Log
10 10
P e AR A Ky

dB/
orst |Center

¢, 826.6000000 MHz -
ety
Center 826.6 MHz Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

Occupied Bandwidth Qcc BYWY % Pwr 95.00 %
41708 MHz wdB  -26.00 dB

Transmit Freg Error -14.304 kHz

x dB Bandwidth 4687 MHz*

Band 5 BW - Low CH 826.6 MHz

dB/f
ofst | Center

4 |835.0000000 c
M,
Center 835 MHz Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (101 pts)

Occupied Bandwidth Occ BW % Puwr 99.00 %
41796 MHz wdB  -26.00 dB

Transmit Freq Eror 845.758 Hz

w dB Bandwidth 4.731 MHz*

Band 5 BW - Mid CH 835.0 MHz

e Agilent  17:14:21 Mar 23, 2016 T wi Agilent  17:25:53 Mar 23, 2016 T
Ref 40 dBm Atten 50 dB Ref 40 dBm Atten 50 dB
#Samp #Samp
Log Log
10 10

g LA ot P AP s e I S e ikt i
dB/ dBf
ot |Ref Level omst | Center
‘. 140.00dBm - . 13 1.852600000 GHz -
ZU) |

Center 846.6 MHz Span 10 MHz Center 1.853 GHz Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

Occupied Bandwidth Occ BYW % Pur 93.00 %
41627 MHz xdB  -26.00 dB

Transrit Frag Error -216.766 kHz

x dB Bandwidth 4.712 MHz*

Band 5 BW - High CH 846.4 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms {401 pts)

Occupied Bandwidth Oce BW % Pur 59.00 %
4.1540 MHz xdB  -26.00dE

Transmit Freg Errar -21.835 kHz

% dB Bandwidth 4,671 MHz™

Band 2 BW - Low CH 1852.4MHz
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wio Agilent 1725116 Mar 23, 2018 T wio Agilent  17:23:09 Mar 23, 2016 T
Ref 40 dBm Atten 50 dB Ref 40 dBm Atten 50 dB
#Samp #Samp
Log Log
10 10

b i
dB/ dB/
omst | Center ot | Center
15 11.880000000 GHz . 15 11.907400000 GHz .
S by

Center 1.88 GHz Span 10 MHz Center 1.907 GHz Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms {401 pts)

Occupied Bandwidth Oce BW % Pur 99.00 %
4.1573 MHz xdB 2600 dB

Transmit Freq Errar -10.803 kHz

x dB Bandwidth 4,835 MHZ*

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms {401 pts)

Occupied Bandwidth Oce BYW % Purr 99.00 %
4.1634 MHz xdB  -2600dB

Transmit Freq Errar -18.245 kHz

» dB Bandwidth 4.703 MHz*

Band 2 BW - Mid CH 1880MHz

Band 2 BW - High CH 1907.6MHz

i Agilent  17:12:31 Mar 23, 2016 T i Agilent  17:20:20 Mar 23, 2016 T
Ref 40 dBm Atten 50 dB Ref 40 dBm Atten 50 dB
#Samp #Samp

Log Log

10

dB/
ot | Ref Level

45 140.00 dBm - -
Center 1.713 GHz Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pts)

Occupied Bandwidth Qcc BYWY % Pwr 95.00 %
41524 MHz wdB  -26.00 dB

Transmit Freg Error -9.660 kHz

x dB Bandwidth 4691 MHz*

10

dB/
omst Center

45 11.732600000 EHz ‘
Center 1.733 GHz Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pis)

Occupied Bandwidth Occ BW % Pwr 9900 %
4.1654 MHz xdE  -26.00dB

Transmit Freg Errar -11.170 kHz

# dB Bandwidth 4713 MHz™

Band 4 BW - Low CH 1852.4MHz

Band 4 BW - Mid CH 1880MHz

#i Agilenf  17:21:06 Mar 23, 2016 T
Ref 40 dBm Atten 50 dB
#Samp
Log
10

dB/
omst | Center

15 11.712600000 GHz .
Center 1.713 GHz Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms (401 pis)

Qccupied Bandwidth Oce BW % Pur 99.00 %
4.1609 MHz wdB 2600 dB

Transmit Freq Error -14.950 kHz

% dB Bandwidth 4 696 MHz™

Band 4 BW - High CH 1907.6MHz
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4.3 Frequency Stability

4.3.1 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:

(a) 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.

4.3.2 Test Description

Temperature
Common Chamber
Antenna

DC Power
Supply

SystemSi
mulator

4.3.3 Test Setup

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.
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4.3.4 Test Results

For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating
end point which shall be specified by the manufacturer; the normal temperature here used is 25°C. The
frequency deviation limit is £2.5ppm.

GSM 850
Middle Channel, fo = 836.6 MHz
F F
Temperature | Power Supplied e ey Limit
(C) (Vie) Error Error ( )
C ppm
§ (Hz) (ppm)
-10 -16 0.0191 2.5
0 -14 0.0167 2.5
10 -15 0.0179 2.5
20 37 -11 0.0131 2.5
30 ' -14 0.0167 2.5
40 -17 0.0203 2.5
50 -20 0.0239 2.5
55 -21 0.0251 2.5
55 4.2 -20 0.0239 2.5
3.5 -18 0.0215 2.5
PCS1900
Middle Channel, fo = 1880 MHz
F F
Temperature | Power Supplied re]g;lrzr;cy reglrlzrrlcy Limit
(C) (VDC) (ppm)
(Hz) (ppm)
-10 -23 0.0122 2.5
0 -20 0.0106 2.5
10 -14 0.0074 2.5
20 -10 0.0053 2.5
30 37 -14 0.0074 2.5
40 -20 0.0106 2.5
50 -16 0.0085 2.5
55 21 0.0112 2.5
iy 4.2 21 0.0112 2.5
3.5 -22 0.0117 2.5
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UMTS-FDD Band 5

Middle Channel, fo = 835 MHz
Temperature | Power Supplied Frequency Frequency Limit
(0) (VDO) e sror (ppm)
(Hz) (ppm)

-10 14 0.0120 2.5

0 12 0.0072 2.5

10 6 0.0060 2.5

20 0.0036 2.5

30 37 0.0108 2.5

40 12 0.0096 2.5

50 11 0.0084 2.5

55 14 0.0072 2.5

55 4.2 12 0.0132 2.5

3.5 14 0.0120 2.5

UMTS-FDD Band 2
Middle Channel, fo = 1880 MHz
Temperature | Power Supplied Frequency Frequency Limit
(C) (VDO) Error Error (ppm)
(Hz) (ppm)

-10 11 0.0016 2.5

0 9 0.0021 2.5

10 7 0.0011 2.5

20 5 0.0016 2.5

30 37 6 0.0027 2.5

40 8 0.0021 2.5

50 10 0.0032 2.5

55 10 0.0032 2.5

55 4.2 8 0.0037 2.5

3.5 0.0043 2.5
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UMTS-FDD Band 4

Middle Channel, fo = 1732.6 MHz
Temperature | Power Supplied Frequency Frequency Limit
(©) (VDC) o oer (ppm)
(Hz) (ppm)
-10 6 0.0035 2.5
0 7 0.0040 2.5
10 6 0.0035 2.5
20 10 0.0058 2.5
30 3.7 7 0.0040 2.5
40 4 0.0023 2.5
50 10 0.0058 2.5
55 9 0.0052 2.5
95 4.2 8 0.0046 2.5
3.5 10 0.0058 2.5
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4.4 Peak-to-Average Ratio

4.4.1

According to FCC section 24.232(d), power measurements for transmissions by stations authorized
under this section may be made either in accordance with a Commission-approved average power
technique or in compliance with paragraph (e) of this section. In both instances, equipment employed
must be authorized in accordance with the provisions of §24.51. 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.

Requirement

4.4.2 Test Description

Attenuator 1

System Power
Simulator Splitter
EUT
Spectrum
Analyzer Attenuator 2
4.43 Test Result
GSM 1900 PK-AV POWER
Frequency Conducted power(dBm) Peak-Average
(MHz) Peak Average Ratio(PAR)
1850.2 31.56 28.42 3.14
1880 31.26 28.4 2.86
1909.8 31.56 28.68 2.88
UMTS-FDD Band 2 PK-AV POWER
Frequency Conducted power(dBm) Peak-Average
(MHz) Peak Average Ratio(PAR)
1852.4 25.35 22.26 3.09
1880 25.96 22.07 3.89
1907.6 25.48 21.93 3.55
UMTS-FDD Band 4 PK-AV POWER
Frequency Conducted power(dBm) Peak-Average
(MHz) Peak Average Ratio(PAR)
1712.6 26.35 21.86 4.49
1732.6 25.68 22.30 3.38
1752.4 25.66 21.77 3.89
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4.5 Conducted Out of Band Emissions

4.5.1 Requirement

According toFCCsection22.917(a) and FCCsection24.238(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.

4.5.2 Test Description

See section 4.2.1 of this report.

4.5.3 Test Results

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.
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Test Plots:
GSM 850

w Agilent  10:00:22 Mar 24, 2016 T wi Agilent  10:03:53 Mar 24, 2016 T
Mkr1 2.9956 GHz Mkr1 8.8624 GHz
Ref35 dBm #Atten 45 dB -17.47 dBm Ref 35 dBm #Atten 45 dB 22.719 dBm
Peak Peak
Log Log
10 10
dB/ dBf
Ofist Offst
4 4
dB dB
b o Marker M o Marker
aBm [2.995596949 GHz 48m [ 8.862357794 GHz
-17.47 dBm . L % -22.79 dBm 3
T d i i el e T TR URF I P TTIPON) TRTR rw) " ‘ﬂ' bl L
M1 S2 M1 S2 [ i
S3 FC S3 FC
AR AR
Start 30 MHz Stop 5 GHz Start5 GHz Stop 10 GHz

#Res BW 1 MHz #VBW 1 MHz Sweep 79.99 ms (8000 pts)

GSM 850 - Low Channel-1

#Res BW 1 MHz H#VBW 1 MHz Sweep 79.99 ms (8000 pts)

GSM 850 - Low Channel-2

= Agilent  10:01:29 Mar 24, 2016 T 5 Agilent  10:04:24 Mar 24, 2016 T
Mkr1 2.9633 GHz Mkr1 7.3872 GHz
Ref35 dBm #Atten 45 dB -18.2 dBm Ref 35 dBm #Atten 45 dB 22.16 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
4 4
dB dB
b Marker Mo Marker
aam |2.963287010 GHz . am |7.387173396GHz | | | | |
-18.2 dBm . ) . % -22.16 dBm 5
Ll " TR s Aidaiiah - —— Loubh ?“"—4' FTRITRANE TeTRe k]
M1 S2 M1 S2 T
S3 FC S3 FC
AA AA
Start 30 MHz Stop 5 GHz Start5 GHz Stop 10 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 79.99 ms (8000 pts) #Res BW 1 MHz H#VBW 1 MHz Sweep 79.99 ms (8000 pts)

GSM 850 Middle Channel-1

GSM 850 Middle Channel-2

w Agilent  10:02:27 Mar 24, 2016 T i Agilent  10.03:26 Mar 24, 2016 T
Mkr1 2.9838 GHz Mkr1 7.0990 GHz
Ref35 dBm #Atten 45 dB -18.13 dBm Ref 35 dBm #Atten 45 dB 2249 dBm
Peak Peak
Log Log
0 10
dB/ dB/
Offst Offst
4 4
dB dB
b o Marker b, Marker
4B |2.983791723 GHz | abm |7.099012376 GHz
-18.13 dBm AT -22.49 dBm :
- il " L " " " ol ol L “% yLL m L Lol dblat b T

M1 szl M1 s2
S3 FC S$3 FC

AR AN
Start 30 MHz Stop 5 GHz Start5 GHz Stop 10 GHz

#Res BW 1 MHz #VBW 1 MHz Sweep 79.99 ms (8000 pts)

#Res BW 1 MHz #VBW 1 MHz Sweep 79.99 ms (8000 pts)

GSM 850 - High Channel-1

GSM 850 - High Channel-2
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PCS1900

#Res BW 1 MHz #VBW 1 MHz Sweep 79.99 ms (8000 pts)

PCS1900 - Low Channel-1

w Agilent  10:07:26 Mar 24, 2016 T wi Agilent  10:23:47 Mar 24, 2016 T
Mkr1 2.9827 GHz Mkr1 13.3554 GHz
Ref35 dBm #Atten 45 dB -18.39 dBm Ref 35 dBm #Atten 45 dB -19.88 dBm
Peak Peak
Log Log
10 10
dB/f dBf
Ofist Offst
45 45
dB dB
b o Marker Mo Marker
aBm 2.982735341 GHz dBm _13.355419427 GHz
-18.39 dBIN 8 -19.88 dBm S
. m L - [T PR N b L o b L T NI P A il

M1 S2 M1 S2
S3 FC S3 FC

AR AR
Start 30 MHz Stop 10 GHz Start 10 GHz Stop 20 GHz

#Res BW 1 MHz #VBW 1 MHz

Sweep 100 ms (8000 pts)

PCS 1900 - Low Channel-2

#Res BW 1 MHz #VBW 1 MHz Sweep 79.99 ms (8000 pts)

PCS1900 - Middle Channel-1

=0 Agilent  10:08:41 Mar 24, 2016 T wi Agilent  10:24:26 Mar 24, 2016 T
Mkr1 2.9690 GHz Mkr1 14,2493 GHz
Ref 35 dBm #Atten 45 dB -17.94 dBm Ref35 dBm #Atten 45 dB -20.39 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Ofist Offst
45 4.5
dB dB
To [Marker o, Marker
dBm 2.969024878 GHz aem 14.249281160 GHz
-17.94 dBm "‘3.“ -20.39 dBm 5
':J L L . TV R ETer S BT ST N Ll ORIy i Sy “-‘“ﬁW‘“‘ i e TR ORI o) ¥
M1 S2 il M1 S2
S3 FC S3 FC
AA AR
Start 30 MHz Stop 10 GHz Start 10 GHz Stop 20 GHz

#Res BW 1 MHz #VBW 1 MHz

Sweep 100 ms (8000 pts)

PCS 1900 - Middle Channel-2

ak Found

A Agilent  10:09:20 Mar 24, 2016 T i Agilent 1002311 Mar 24, 2016 T
Mkr1 2.9740 GHz Mkr1 13.9417 GHz
Ref35 dBm #Atten 45 dB -18.61 dBm Ref35 dBm #Atten 45 dB -20.23 dBm
Peak Peak
Log Log
0 10
dB/ dB/
Offst Offst
45 45
dB dB
b o Marker Do Marker
aem 2.974010501 GHz aBm 13.941742717 GHz
-18.61 dBm -20.23 dBm 5
i PURTIS I SR YIS TS ST RY N
M1 s2 o M1 s2
S3 FC S3 FC
AR AA
Start 30 MHz Stop 10 GHz Start 10 GHz Stop 20 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 79.99 ms (8000 pts) #Res BW 1 MHz #VBW 1 MHz Sweep 100 ms (8000 pts)

PCS1900 - High Channel-1

PCS 1900 - High Channel-2
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UMTS-FDD Band 5

S Agilent  13:22:11 Mar 24, 2016 T A Agilent  13:59:37 Mar 24, 2016 T
Mkr1 2.9956 GHz Mkr1 7.6072 GHz
Ref35 dBm Atten 45 dB -18.28 dBm Ref 35 dBm Atten 45 dB 2247 dBm
Peak Peak
Log Log
10 10
dB/f dB/
Ofist Offst
4 4
dB dB
b o Marker b o Marker
i8m |2.995596949 GHz | i8m | 7.607200900 GHz
-18.28 dBm -22.47 dBm :

M1 S2 M1 52
S3 FC S3 FC

AR AA
Start 30 MHz Stop 5 GHz Start 5 GHz Stop 10 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (8000 pts) #Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (8000 pis)

| — |
Band 5 - Low Channel-1 Band 5 - Low Channel-2

i Agilent  13:33:44 Mar 24, 2016 T A Agilent  14:00:07 Mar 24, 2016 T
Mkr1 2.9950 GHz Mkr1 8.3660 GHz
Ref35 dBm Atten 45 dB -18.51 dBm Ref 35 dBm Atten 45 dB 22.36 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Ofist Offst
4 4
dB dB
b o Marker b o Marker
¢Bm 2.994975621 GHz | ¢Bm 8.366045755 GHz
-18.51 dBm I RTI -22.36 dBm :
st oty el i bttt me‘ TSR Ao "
M1 S2 M1 52 i
S3 FC S3 FC
AR AA
Start 30 MHz Stop 5 GHz Start 5 GHz Stop 10 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (8000 pts) #Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (8000 pis)

1
Band 5 - Middle Channel-1 Band 5 - Middle Channel-2

i Agilent  13:35:37 Mar 24, 2016 T A Agllenf  13:59.02 Mar 24, 2016 T
Mkr1 2.9707 GHz Mkr1 7.6447 GHz
Ref 35 dBm Atten 45 dB 17.83 dBm Ref35 dBm Atten 45 dB 21.51 dBm
Peak Peak
Log Log
0 10
dB/ dB/
Offst Offst
4 4
dB dB
l:'s 0 Marker '11'30 Marker
48m 2.970743B42 GHz am £.644705588 GHz
-17.83 dfm sttt -2151 dBm 3
L had 4 T ! | . [P DTS T .“u.w.m ..n.,*.. |
M1 sz M1 sz -
§3 FC S3 FC
AA AA
Start 30 MHz Stop 5 GHz Start 5 GHz Stop 10 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (8000 pis) #Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (3000 pts)

|
Band 5 - High Channel-1 Band 5 - High Channel-2
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UMTS-FDD Band 2

#Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (8000 pts)

Band 2 - Low Channel-1

w Agilent  13:38:54 Mar 24, 2016 T wi Agilent  13:42:57 Mar 24, 2016 T
Mkr1 2.9491 GHz Mkr1 14.2580 GHz
Ref35 dBm Atten 45 dB -18.31 dBm Ref 35 dBm Atten 45 dB -19.65 dBm
Peak Peak
Log Log
10 10
dB/f dBf
Ofist Offst
45 45
dB dB
b o Marker M o Marker
aBm 2.9490823B5 GHz 4Bm 14258032254 GHzZ
-18.31 dBrfy 5 -19.65 dBm St
e " Lol m".L' " -"'-'l:“
M1 S2 M1 S2
S3 FC S3 FC
AR AR
Start 30 MHz Stop 10 GHz Start 10 GHz Stop 20 GHz

#Res BW 1 MHz VBW 1 MHz Sweep 100 ms (8000 pts)

Band 2 - Low Channel-2

#Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (8000 pts)

Band 2 - Middle Channel-1

e Agilent  13:38:08 Mar 24, 2016 T wi Agilent  13:43:45 Mar 24, 2016 T
Mkr1 2.9877 GHz Mkr1 14.3605 GHz
Ref 35 dBm Atten 45 dB -18.54 dBm Ref 35 dBm Atten 45 dB -19.32 dBm
Peak Peak
Log Log
10 10
dB/ dBf
Offst Offst
4.5 45
dB dB
b o Marker M o Marker
aBm 2.987720965 GHz a6m 14.360545068 GHz
ES
-18.54 dB -19.32 dBm 3
M1 52 M1 S2
S3 FC S3 FC
AA AR
Start 30 MHz Stop 10 GHz Start 10 GHz Stop 20 GHz

#Res BW 1 MHz VBW 1 MHz Sweep 100 ms (8000 pts)

Band 2 - Middle Channel-2

#Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (8000 pts)

A Agilent 13:37.19 Mar 24, 2018 T A Agllent 133353 Mar24, 2016 T
Mkr1 2.9753 GHz Mkr1 14.9669 GHz
Ref 35 dBm Atten 45 dB -16.93 dBm Ref 35 dBm Atten 45 dB -20.37 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offist Offst
45 45
dB dB
l:'s 0 Marker '11'30 Marker
48m 2.975256907 GHz 4m 14966870858 GHz
-16.93 dBm 7 -20.37 dBm S ———— s
[ s L ...DJMWWM il
M1 s2 M1 s2
$3 FC s3 FC
AR AA
Start 30 MHz Stop 10 GHz Start 10 GHz Stop 20 GHz

#Res BW 1 MHz VBW 1 MHz Sweep 100 ms (8000 pts)

Band 2 - High Channel-1

Band 2 - High Channel-2
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UMTS-FDD Band 4

#Res BW 1 MHz VBW 1 MHz

Sweep 79.99 ms (8000 pts)

Band 4 - Low Channel-1

e Agilent  13:55:34 Mar 24, 2016 T wi Agilent  13:51:22 Mar 24, 2016 T
Mkr1 2.9977 GHz Mkr1 14,6893 GHz
Ref 35 dBm Atten 45 dB -18.76 dBm Ref 35 dBm Atten 45 dB -19.81 dBm
Peak Peak
Log Log
10 10
dB/ dBf
Offst Offst
4.5 45
dB dB
b o Marker M o Marker
aBm |2.997692P11 GHz 48m 14689336167 GHz
-18.76 dBMMMMMWw -19.81 dBm 3

M1 52 M1 S2
S3 FC S3 FC

AA AR
Start 30 MHz Stop 10 GHz Start 10 GHz Stop 20 GHz

#Res BW 1 MHz VBW 1 MHz Sweep 100 ms (8000 pts)
| ———
Band 4 - Low Channel-2

|
Band 4 - Middle Channel-1

A Agilent  13:54:23 Mar 24, 2016 T i Agilent  13:51:56 Mar 24, 2016 T
Mkr1 2.9815 GHz Mkr1 14.5618 GHz
Ref 35 dBm Atten 45 dB -18.56 dBm Ref 35 dBm Atten 45 dB -19.89 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
4.5 4.5
dB dB
b o Marker Do Marker
aBm [ 2.981488936 GHz ¢8m 14561820227 GHz
-1E|§.58 dBm. _M;L -19.89 dBm 2
L Lo L rome
plv PN TIPS DR T W

M1 52 M1 52
S3 FC S3 FC

AA AA
Start 30 MHz Stop 10 GHz Start 10 GHz Stop 20 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (8000 pts) #Res BW 1 MHz VBW 1 MHz Sweep 100 ms (8000 pts)

| |
Band 4 - Middle Channel-2

i Agilent 135335 Mar 24, 2016 T i Agilenf  13:50:40 Mar 24, 2016 T
Mkr1 2.9815 GHz Mkr1 13.7667 GHz
Ref 35 dBm Atten 45 dB -17.9 dBm Ref35 dBm Atten 45 dB -20.18 dBm
Peak Peak
Log Log
10 10
dB! dB/
Offst Offst
45 45
dB dB
o Marker Mo Marker
aBm 2.981488936 GHz sm 13.766720840GHz | | | |
-17.9 dBm ;t -20.18 dBm | o )
O RV P WU T Pr e v L SRR ettt ol B
M1 52 M1 52
§3 FC §3 FC
AA AR
Start 30 MHz Stop 10 GHz Start 10 GHz Stop 20 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 79.99 ms (8000 pis) #Res BW 1 MHz VBW 1 MHz Sweep 100 ms (8000 pts)

Band 4 - High Channel-1

Band 4 - High Channel-2

NOTE:
The power of the EUT transmitting frequency should

be ignored.
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4.6 Band Edge

4.6.1 Requirement

According toFCCsection22.917(b) and FCC section 24.238(b), in the IMHz 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.

4.6.2 Test Description

See section 4.2.1 of this report.

4.6.3 Test Results

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

GSM 850
Frequency (MHz) Emission (dBm) Limit (dBm)
823.9925 -19.78 -13
849.0225 -18.81 -13
PCS 1900
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.9800 -16.22 -13
1910.0150 -17.94 -13
UMTS-FDD Band 5
Frequency (MHz) Emission (dBm) Limit (dBm)
822.900 -29.45 -13
849.100 -27.67 -13
UMTS-FDD Band 2
Frequency (MHz) Emission (dBm) Limit (dBm)
1849.875 -32.46 -13
1910.000 -30.15 -13
UMTS-FDD Band 4
Frequency (MHz) Emission (dBm) Limit (dBm)
1709.125 -30.00 -13
1755.025 -25.46 -13
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Test Plots:

PCS 1900 - Low Channel

A Agilent  16:42:29 Mar 23, 2016 T - Agilent  16:32:53 Mar 23, 2016 T
Mkr1 823.9925 MHz Mkr1 B49.0225 MHz
Ref40 dBm Atten 50 dB -19.78 dBm Ref 40 dBm Atten 50 dB -18.81 dBm
#Samp #Samp
Log Log
0 10
dB/ dB/
Offst Offst
43 43
dB dB
b o Marker b Marker
aem [823.992500 MHz aBm | 849.022500 MHz
- 18-81-4Bm
M1 S2 M1 SZ/MJJ‘
S3 FC S3 FC
™ R
| IO T e b o JL P
Center 824 MHz Span 1 MHz Center 849 MHz Span 1 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 180.8 ms (401 pts) #Res BW 3 kHz H#VBW 10 kHz Sweep 180.8 ms (401 pts)
GSM 850 - Low Channel GSM 850 - High Channel
[Note: Offset=Cable loss (4.0) + 10log [Note: Offset=Cable loss (4.0) + 10log
(3.18/3)=4.0+0.3=4.3dB (3.22/3)=4.0+0.3=4.3dB
=0 Agilent  17:09:08 Mar 23, 2016 T A5 Agilent  17:10:38 Mar 23, 2016 T
Mkr1 1.8499800 GHz Mkr1 1.9100150 GHz
Ref40 dBm Atten 50 dB -16.22 dBm Ref40 dBm Atten 50 dB -17.94 dBm
#Samp #Samp
Log Log
10 0
dB/ dB/
Ofist Offst
48 4.7
dB dB
o Marker b o Marker
aBm |1.849980000 GHz a8m |1.910015000 GHz
16.22 dBm :
M1 S2 M M1 52
S3 FC S3 FC
. R
bl el gttt e P Tt b sttt i
Center 1.85 GHz Span 1 MHz Center 1.91 GHz Span 1 MHz
#Res BW 3 kHz #VBW 10 kHz Sweep 180.8 ms (401 pts) #Res BW 3 kHz #VBW 10 kHz Sweep 180.8 ms {401 pts)

|
PCS 1900 - High Channel

[Note: Offset=Cable loss (4.5) + 10log
(3.22/3)=4.5+0.3=4.8dB

[Note: Offset=Cable loss (4.5) + 10log
(3.17/3)=4.5+0.2=4.7dB
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20 A5 ARMm

zJ o UoiTt

M1 82
83 FC

Center 824 MHz
#Res BW 30 kHz

Span 10 MHz

H#VBW 30 kHz Sweep 22.64 ms (401 pts)

E et |

i Agllent  17:48:15 Mar 23, 2016 T 0 Agllent  17:47:38 Mar 23, 2016 T
Mkr1 822.900 MHz Mkr1 849.100 MHz
Ref 40 dBm Atten 45 dB -29.45 dBm Ref 40 dBm Atten 45 dB 2767 dBm
#Samp #Samp
Log Log
10 10
dB/ dB/
Offst Offst
5.9 w‘»wwwmww,\\ 6
dB dB
bl Marker ol
3.0 130
am [822.900000 MHz dBm

i
§3 FCi
I %M

Center 849 MHz Span 10 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 22.64 ms {401 pis)

UMTS-FDD Band 5- Low Channel

UMTS-FDD Band 5- High Channel

Note: Offset=Cable loss (4.0) + 10log
(46.87/30)=4.0+1.9=5.9dB

Note: Offset=Cable loss (4.0) + 10log
(47.12/30)=4.0+2.0=6.0 dB

29 AR AR

4B MW
a Marker
am | 1.849875000 GHz

it Agilent  17:32:05 Mar 23, 2016 T = Agilent 173532 Mar23, 2016 T
Mkr1 1.849875 GHz Mkr1 1.910000 GHz
Ref 40 dBm Atten 45 dB -32.46 dBm Ref40 dBm Atten 45 dB -30.15 dBm
#Samp #Samp
Log Log
10 10
dB/ dB/
Offst Offst
64 6.5

dB

'11'“ arker

am | (1.910000000 GHz
2A0-15 - dARm

JZ2 40 tbm
M1 S2

53 FC

Center 1.85 GHz
#Res BW 30 kHz

Span 10 MHz
#VBW 30 kHz

Sweep 22.64 ms (401 pts)

U Oom

M1 s2
§3 FC!

& | %

Center 1.91 GHz

Span 10 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 22.64 ms {401 pis)

UMTS-FDD Band 2- Low Channel

UMTS-FDD Band 2- High Channel

[Note: Offset=Cable loss (4.5) + 10log
(46.71/30)=4.5+1.9=6.4 dB

[Note: Offset=Cable loss (4.5) + 10log
(47.03/30)=4.5+2.0=6.5 dB
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= Agilent  17:38:22 Mar 23, 2016 T i Agilent 17:42:19 Mar 23, 2016 T
Mkr1 1.709125 GHz Mkr1 1.755025 GHz
Ref 40 dBm Atten 45 dB -30 dBm Ref40 dBm Atten 45 dB 25.46 dBm
#Samp #Samp
Log Log
10 10
dB/ dB/
Offst Offst
6.4 6.5
4B MWWWW 4B
b, Marker b o Marker
a8m |1.709125000 GHz aBm [[1.755025000 GHz
200 dRm
Ju-asm B
T

M1 52 1 \ M1 52
53 FC §3 FC

MMW""WN AR

-

Center 1.71 GHz Span 10 MHz Center 1.755 GHz Span 10 MHz
#Res BW 30 kHz #VBW 30 kHz Sweep 22.64 ms (401 pts) #Res BW 30 kHz #VBW 30 kHz Sweep 22.64 ms (401 pts)

UMTS-FDD Band 4 - Low Channel

UMTS-FDD Band 4 - High Channel

Note: Offset=Cable loss (4.5) + 10log
(46.91/30)=4.5+1.9=6.4 dB

Note: Offset=Cable loss (4.5) + 10log
(46.96/30)=4.5+2.0=6.5 dB
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4.7 Transmitter Radiated Power (EIRP/ERP)

4.7.1 Requirement

According to FCC section 22.913, the Effective Radiated Power (ERP) of mobile transmitters and
auxiliary test transmitters must not exceed 7Watts, and FCCsection24.232, the broadband PCS mobile
station is limited to 2Watts e.i.r.p. peak power.

4.7.2 Test Description

Communication
Antenna

l// Test Antenna

_}?i'l’f ]

<80cm> | Turn Table

o
AN

Service Receiver —— Preamplifier
Supplier

Radiated Emissions 30-1000MHz

Communication —
Antenna - T H
.—'" il

b
|-
Test Antenna

R N . P EE
F s .
A A
i

)
i 1
E4 &
K -
ke 4
F o
E 2
F )
£ &
2 z
» 2

< gl cm= Turn Table

— Service Receiver |— Preamplfier
Suppher

Radiated Emissions above 1000MHz

Page 33 of 45



& Report No.SH16060006W01

Antenna mast
Ground plane

1-4 meter

T . d = 3 meters - l
1.5m
SG | v —
SPA

Substituted Half-wave Dipole or Horn Bi-Log Antenna or Horn Antenna
Antenna

Substituted method

4.7.3 Test Procedure

The measurements procedures in TIA 603.D-2010 are used.

1.

EUT was placed on a 0.8 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT for
emission measurements. The height of receiving antenna is 1-4m. Detected emissions were
maximized at each frequency by rotating the EUT through 360° and adjusting the receiving
antenna polarization. The radiated emission measurements of all transmit frequencies in three
channels (High, Middle, Low) were measured with peak detector.

The EUT is then put into continuously transmitting mode at its maximum power level during the
test. And the maximum value of the receiver should be recorded as (P;).

The EUT shall be replaced by a substitution antenna. In the chamber, an substitution antenna for
the frequency band of interest is placed at the reference point of the chamber. An RF Signal source
for the frequency band of interest is connected to the substitution antenna with a cable that has
been constructed to not interfere with the radiation pattern of the antenna. A power (Pyea) 1S
applied to the input of the substitution antenna, and adjust the level of the signal generator output
until the value of the receiver reach the previously recorded (P;). The power of signal source (Pyea)
is recorded. The test should be performed by rotating the test item and adjusting the receiving
antenna polarization.

The cable loss (P¢) between the Signal Source with the Substitution Antenna and the Substitution
Antenna Gain (G,) should be recorded after test. The measurement results are obtained as
described below:

Power(EIRP)=Pyjeot Poi + Ga

This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15dBi)
and known input power.

ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dBi.
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4.7.4 Test Results

The Turn Table is actuated to turn from 0° to 360°, and both horizontal and vertical polarizations of the

Test Antenna are used to find the maximum radiated power. The lowest, middle and highest channels
are tested. All modes are tested.

Limits

Band Burst Peak ERP (dBm)
GSM 850MHz <38.45dBm (7W)
WCDMA Band 5 <38.45dBm (7W)
Band Burst Peak ERIP (dBm)
GSM 1900MHz <33.0dBm (2W)
WCDMA Band 2 <33.0dBm (2W)
Band Burst Peak ERP (dBm)
WCDMA Band 4 <30dBm (1W)
Measurement Result
Peak ERP imi
Band Channel ca Limit Polarization
(dBm) (dBm)
128 28.62 38.45 Horizontal
190 27.43 38.45 Horizontal
GSM 251 27.70 38.45 Horizontal
&850 128 26.37 38.45 Vertical
190 27.03 38.45 Vertical
251 26.50 38.45 Vertical
Peak EIRP Limit
Band Channel e(adBm) ( d;;nnll) Polarization
512 29.67 33 Horizontal
661 29.43 33 Horizontal
GSM 810 29.74 33 Horizontal
12 28.52 ical
1900 5 8.5 33 VertTca
661 28.43 33 Vertical
810 28.35 33 Vertical
810 26.27 33 Vertical
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Band Channel Peak ERP Limit Polarization
(dBm) (dBm)
4132 18.30 38.5 Horizontal
4175 18.15 38.5 Horizontal
UMTS-FDD | 4233 18.95 38.5 Horizontal
Band 5 4132 15.79 38.5 Vertical
4175 14.62 38.5 Vertical
4233 15.11 38.5 Vertical
Band Channel Pe?;Bii{P (I(;gnnl:) Polarization
9262 23.54 33 Horizontal
9400 23.14 33 Horizontal
UMTS-FDD | 9538 22.03 33 Horizontal
Band 2 9262 20.74 33 Vertical
9400 20.98 33 Vertical
9538 20.36 33 Vertical
Band Channel Pe(a(i(B]iIl;{P (I;gnr;:) Polarization
1312 23.54 30 Horizontal
1450 23.14 30 Horizontal
UMTS-FDD 1513 22.03 30 Horizontal
Band 4 1312 20.74 30 Vertical
1450 20.98 30 Vertical
1513 20.36 30 Vertical

Remark: ERP(dBm)= Pyjeat+ Po+Ga- 2.15
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4.8 Radiated Out of Band Emissions

4.8.1 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.

4.8.2 Test Description

See section 4.7.2 of this report.

4.8.3 Test Procedure

AR S

10.

11

14.

The lowest, middle and the highest channel were selected to perform tests respectively.

The EUT was placed on a rotatable non-conductive table 0.8 meters above the ground.

The EUT was set 3 meters from the receiving antenna, which was mounted on the antenna tower.
The table was rotated 360 degrees to determine the position of the highest spurious emission.

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.

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

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

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

Taking the record of output power at antenna port.

Repeat step 7 to step 8 for another polarization.

. EIRP (dBm) = S.G. Power — Tx Cable Loss + Tx Antenna Gain
12.
13.

ERP (dBm) = EIRP - 2.15
The RF fundamental frequency should be excluded against the limit line in the operating frequency
band.
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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4.8.4 Test Results

Measured Max. Spurious Emission(dBm)
Band Channel | Polarization Frequency Level(dBm) Limit(dBm) | Verdict
A% 1648.4 -29.2 -13 Pass
A% 2472.6 -39.3 -13 Pass
A% 3296.8 -46.1 -13 Pass
v 4121.0 -45.0 -13 Pass
\Y 4945.2 nf -13 Pass
128 H 1648.4 -48.2 -13 Pass
H 2472.6 -38.3 -13 Pass
H 3296.8 -48.4 -13 Pass
H 4121.0 -49.6 -13 Pass
H 4945.2 nf -13 Pass
A% 1673.2 -29.0 -13 Pass
A% 2509.8 -43.1 -13 Pass
A% 3346.4 -46.4 -13 Pass
A% 4183.0 -45.3 -13 Pass
GSM v 5019.6 nf -13 Pass
850MHz 190 H 1673.2 -50.2 -13 Pass
H 2509.8 -43.1 -13 Pass
H 3346.4 -47.9 -13 Pass
H 4183.0 -45.3 -13 Pass
H 5019.6 nf -13 Pass
A% 1697.6 -43.7 -13 Pass
A% 2546.4 -46.9 -13 Pass
A% 3395.2 -48.5 -13 Pass
A% 4244.0 -49.7 -13 Pass
\Y 5092.8 nf -13 Pass
231 H 1697.6 -52.0 -13 Pass
H 2546.4 -42.3 -13 Pass
H 3395.2 -47.3 -13 Pass
H 4244.0 -45.1 -13 Pass
H 5092.8 nf -13 Pass
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Measured Max. Spurious Emission(dBm)
Band Channel | Polarization | Frequency | Level(dBm) | Limit(dBm) | Verdict
A% 3700.4 -52.8 -13 Pass
A% 5550.6 -46.3 -13 Pass
A% 7400.8 -44.7 -13 Pass
A% 9251.0 -39.0 -13 Pass
v 11101.2 nf -13 Pass
212 H 3700.4 -49.0 -13 Pass
H 5550.6 -46.5 -13 Pass
H 7400.8 -44.7 -13 Pass
H 9251.0 -40.3 -13 Pass
H 11101.2 nf -13 Pass
A% 3760.0 -48.6 -13 Pass
A% 5640.0 -47.3 -13 Pass
A% 7520.0 -43.4 -13 Pass
A% 9400.0 -40.7 -13 Pass
GSM v 11280.0 nf -13 Pass
1900MHz 661 H 3760.0 -48.3 -13 Pass
H 5640.0 -46.1 -13 Pass
H 7520.0 -44.6 -13 Pass
H 9400.0 -40.7 -13 Pass
H 11280.0 nf -13 Pass
A% 3819.6 -49.8 -13 Pass
A% 5729.4 -47.2 -13 Pass
A% 7639.2 -43.1 -13 Pass
A% 9549.0 -42.6 -13 Pass
v 11458.8 nf -13 Pass
810 H 3819.6 -48.0 -13 Pass
H 5729.4 -47.4 -13 Pass
H 7639.2 -43.8 -13 Pass
H 9549.0 -40.6 -13 Pass
H 11458.8 nf -13 Pass
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Measured Max. Spurious Emission(dBm)
Band Channel | Polarization | Frequency | Level(dBm) | Limit(dBm) | Verdict
Vv 1652.8 -51.4 -13 Pass
Vv 2479.2 -50.7 -13 Pass
A" 3305.6 nf -13 Pass
A" 4132.0 nf -13 Pass
. A" 4958.4 nf -13 Pass
H 1652.8 -52.5 -13 Pass
H 2479.2 -47.3 -13 Pass
H 3305.6 nf -13 Pass
H 4132.0 nf -13 Pass
H 4958.4 nf -13 Pass
Vv 1670.0 -52.6 -13 Pass
Vv 2505.0 -51.9 -13 Pass
A" 3340.0 nf -13 Pass
A" 4175.0 nf -13 Pass
UMTS-FDD 4175 Vv 5010.0 nf -13 Pass
Band 5 H 1670.0 -49.7 -13 Pass
H 2505.0 -51.0 -13 Pass
H 3340.0 nf -13 Pass
H 4175.0 nf -13 Pass
H 5010.0 nf -13 Pass
v 1693.2 -50.4 -13 Pass
Vv 2539.8 -52.7 -13 Pass
A" 3386.4 nf -13 Pass
A" 4233.0 nf -13 Pass
o A" 5079.6 nf -13 Pass
H 1693.2 -51.2 -13 Pass
H 2539.8 -49.1 -13 Pass
H 3386.4 nf -13 Pass
H 4233.0 nf -13 Pass
H 5079.6 nf -13 Pass
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Measured Max. Spurious Emission(dBm)
Band Channel | Polarization | Frequency | Level(dBm) | Limit(dBm) | Verdict
Vv 3704.8 -53.1 -13 Pass
Vv 5557.2 -52.7 -13 Pass
Vv 7409.6 -50.4 -13 Pass
A" 9262.0 nf -13 Pass
9262 A" 11114.4 nf -13 Pass
H 3704.8 -47.6 -13 Pass
H 5557.2 -52.3 -13 Pass
H 7409.6 -51.7 -13 Pass
H 9262.0 nf -13 Pass
H 11114.4 nf -13 Pass
Vv 3760.0 -55.9 -13 Pass
Vv 5640.0 -52.6 -13 Pass
Vv 7520.0 -52.0 -13 Pass
A" 9400.0 nf -13 Pass
UMTS-FDD 9400 Vv 11280.0 nf -13 Pass
Band 2 H 3760.0 -44.3 -13 Pass
H 5640.0 -55.8 -13 Pass
H 7520.0 -52.3 -13 Pass
H 9400.0 nf -13 Pass
H 11280.0 nf -13 Pass
v 3815.2 -50.9 -13 Pass
Vv 5722.8 -53.7 -13 Pass
v 7630.4 -51.6 -13 Pass
A" 9538.0 nf -13 Pass
9538 A" 11445.6 nf -13 Pass
H 3815.2 -49.4 -13 Pass
H 5722.8 -50.0 -13 Pass
H 7630.4 -53.7 -13 Pass
H 9538.0 nf -13 Pass
H 11445.6 nf -13 Pass
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Measured Max. Spurious Emission(dBm)
Band Channel | Polarization | Frequency | Level(dBm) | Limit(dBm) | Verdict
Vv 3424.8 -534 -13 Pass
Vv 5137.2 -52.0 -13 Pass
Vv 6849.6 -50.4 -13 Pass
A" 8562 nf -13 Pass
312 A" 10274.4 nf -13 Pass
H 3424.8 -47.1 -13 Pass
H 5137.2 -52.0 -13 Pass
H 6849.6 -51.7 -13 Pass
H 8562 nf -13 Pass
H 10274.4 nf -13 Pass
Vv 3484 -55.3 -13 Pass
Vv 5226 -52.8 -13 Pass
Vv 6968 -52.9 -13 Pass
A" 8710 nf -13 Pass
UMTS-FDD 1450 Vv 10452 nf -13 Pass
Band 4 H 3484 -44.8 -13 Pass
H 5226 -55.7 -13 Pass
H 6968 -52.7 -13 Pass
H 8710 nf -13 Pass
H 10452 nf -13 Pass
v 3505.2 -50.3 -13 Pass
Vv 5257.8 -53.6 -13 Pass
v 7010.4 -51.0 -13 Pass
A" 8763 nf -13 Pass
1513 A" 10515.6 nf -13 Pass
H 3505.2 -49.3 -13 Pass
H 5257.8 -50.3 -13 Pass
H 7010.4 -53.2 -13 Pass
H 8763 nf -13 Pass
H 10515.6 nf -13 Pass

NOTE:
1) The power of the EUT transmitting frequency should be ignored.

2) All spurious emission tests were performed in X,Y,Z axis direction. Only the worst axis test condition was recored
in this test report.

3) 'nf' means that the emission level is too low to read out from the noise floor.

4) The emission levels of below 1 GHz are very lower than the limit(<-40dBm) and not show in this report.
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Annex Photos of the EUT
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** END OF REPORT **
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