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7.2.3Band Edge& Intermodulation

Test Date: 2012-05-02

Test Requirement: FCC part 22.917(b) & FCC part 27.53(h)

22.917(b) Measurement procedure. Compliance with these rules is based on
the use of measurement instrumentation employing a resolution bandwidth of
100 kHz or greater. In the 1 MHz bands immediately outside and adjacent to
the frequency block a resolution bandwidth of at least one percent of the
emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve
measurement accuracy provided the measured power is integrated over the full
required measurement bandwidth ( i.e. 100 kHz or 1 percent of emission
bandwidth, as specified). The emission bandwidth is defined as the width of the
signal between two points, one below the carrier center frequency and one
above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.

27.53(h) Compliance with this provision is based on the use of measurement
instrumentation employing a resolution bandwidth of 1 megahertz or greater.
However, in the 1 megahertz bands immediately outside and adjacent to the
licensee's frequency block, a resolution bandwidth of at least one percent of the
emission bandwidth of the fundamental emission of the transmitter may be
employed. The emission bandwidth is defined as the width of the signal
between two points, one below the carrier center frequency and one above the
carrier center frequency, outside of which all emissions are attenuated at least
26 dB below the transmitter power.

Test Method: FCC part 2.1051&2-11-04/EAB/RF
EUT Operation:
Status: Drive the EUT to maximum output power.
Conditions: Normal conditions
Application: Cellular Band RF output ports
Test Configuration:
Signal RF RF Spectrum
Generator Input Output Analyzer
EUT

Fig.3. Band edge and Intermodulation test configuration
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Test Procedure:

Conducted Emissions test procedure:

a) Connect the equipment as illustrated, with the notch filter by-passed, when
the output power is over the max value of the Spectrum Analyzer, add the
attenuator to avoid destroying the facility.

b) Set the center frequency of the spectrum analyzer to the assigned
transmitter frequency, key the transmitter, and set the level of the carrier to the
full scale reference line.

¢) do not apply any tone to modulate the EUT.
d) Adjust the spectrum analyzer for the following settings:

1) Resolution Bandwidth,( base the standard, apply the different set),here is
100KHz for frequency band less than 1GHz, 1MHz for frequency over
1GHz;

2) Video Bandwidth refer to standard requirement.

e) Adjust the center frequency of the spectrum analyzer for incremental
coverage of the range from:

1) the lowest radio frequency generated in the equipment, it can be 9KHz
base the test method, here select 30MHz as lowest frequency start point;

2) the highest radion frequency shall higher than 10 times of carrier
frequency;

f) Record the frequencies and levels of spurious emissions from step e)
Remark:

The notch filter is used for avoid the EUT fundamental carrier output power
making the spectrum overload and the harmonic spurious brought by it.

When the EUT fundamental carrier is not enough to make the status, the notch
filter could be not used.
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Intermodulation 1. Connect the equipment as illustrated;
Test Procedure: 2. Test the background noise level with all the test facilities;

3. Keep one transmitting path, all other connectors shall be connected by
normal power or RF leads;

4. Select the attenuator to avoid the test receiver or spectrum analyzer being
destroied;

5. Keep the EUT continuously transmitting in max power;
6. Keep two signals are same in modulation type and level;

7. Measure the 3 order intermodulated product by the EUT( the sum of the two
unwanted signal should be rated power);

8. Correct for all losses in the RF path;
9. Read the conducted spurious emissioins of the EUT antenna port.
Remark:

- At maximum drive level, for each modulation: one test with three tones, or two
tests (high-, low-band edge) with two tones

- Limit usually is -13dBm conducted.
- Not needed for Single Channel systems.
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7.2.3.1 Measurement Record:

1.Test for CDMA:
1.1 one signal input downlink(869MHz to 894MHz)— Lower Edge

® *RBW 100 kHz Marker 1 [T1 ]
* VBW 100 kHz 16.94 dBm
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1.2 one signal input downlink(869MHz to 894MHz)— Upper Edge
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1.3 two signal input downlink(869MHz to 894MHz)—Lower Edge
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1.4 two signal input downlink(869MHz to 894MHz)—Upper Edge
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2.Test for WCDMA:
2.1 one signal input downlink(869MHz to 894MHz)— Lower Edge
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*VBW 100 kHz
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2.2 one signal input downlink(869MHz to 894MHz)— Upper Edge
® *RBW 100 kHz Marker
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2.3 two signal input downlink(869MHz to 894MHz)—Lower Edge
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2.4 two signal input downlink(869MHz to 894MHz)—Upper Edge
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2.5 one signal input downlink(2110MHz to 2155MHz)— Lower Edge
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2.6 one signal input downlink(2110MHz to 2155MHz)— Upper Edge
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2.7 two signal input downlink(2110MHz to 2155MHz)—Lower Edge
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2.8 two signal input downlink(2110MHz to 2155MHz)—Upper Edge
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3.Test for GSM:
3.1 one signal input downlink(869MHz to 894MHz)— Lower Edge
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3.2 one signal input downlink(869MHz to 894MHz)— Upper Edge
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3.3 two signal input downlink(869MHz to 894MHz)—Lower Edge
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3.4 two signal input downlink(869MHz to 894MHz)—Upper Edge
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4.Test for LTE:
4.1 one signal input downlink(728MHz to 757MHz)— Lower Edge
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4.2 one signal input downlink(728MHz to 757MHz)— Upper Edge
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4.3 two signal input downlink(728MHz to 757MHz)Lower Edge

Agitcal Specirum Anakgeer - Swepl SA

] : frg Type: LogPar
Span G0.0000000 MHz .- AvgﬁHﬂHm‘w
IF Ginind e BAmen: 26 S5

Offset 41.2 0B
41,20 dBm

Cenfer 728.00 MHz Span 60,00 MHz [
#Res BW 100 kHz #VEW 100 kHz 3 V.27 g (1001 pis)

4.4 two signal input downlink(728MHz to 757MHz)—Upper Edge
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4.5 one signal input downlink(869MHz to 894MHz)— Lower Edge

Agilent Spectrum Analyzer, - Swept SA
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4.6 one signal input downlink(869MHz to 894MHz)— Upper Edge
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4.7 two signal input downlink(869MHz to 894MHz)Lower Edge

Agilent Spectrum Analyzer, - Swept SA
5016 A i : ALIGN AUTO

N !
Marker 1 869.000000000 MHz i Avg Type: Log-Pwr
PNO: Fast L, ) 1rig:Free Run Avg|Holkl:>100/100
-

IFGain:Low #Atten: 18 dB

Mkr1 869.00 MHz
Ref Offset 42.33 dB
fo gsmw R:f 5(§.e33 dBm -19.657 dBm

Fixed>

Properties»

Center 879.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.07 ms (1001 pts)

4.8 two signal input downlink(869MHz to 894MHz)—Upper Edge

Agilent Spectrum Analyzer, - Swept SA
SHICEREACE B B ALIGNAUTO 12:22:54 AM May 04, 2012

N ! : T
Marker 1 894.000000000 MHz i Avg Type: Log-Pwr
1 Trig: Free Run Avg[Hold:>100/100
#Atten: 18 dB

Mkr1 894.00 MHz
Ref Offset 42.33 dB
fo gsmw R:f 5(§.e33 dBm -18.634 dBm

Select Marker.

Fixed>

Properties»

Center 884.00 MHz Span 50.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.07 ms (1001 pts)
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4.9 one signal input downlink(2110MHz to 2155MHz)— Lower Edge

Agilent Spectrum Analyzer - Swept SA

_ soiE A EE e : ALIGN AUTO 11:34:03 PM May 03, 2012
Trace/Det

eo BW 100 kHz | Avg Type: RMS
PNO: Fast () Trig: Free Run Avg|Held:>100/100

IFGain:Low Atten: 20 dB

SelectTmce’

Ref Offset 41.2 dB
1LOgBrd|v Ref 50.20 dBm

Clear Write

Trace Average

Max Hold

Min Hold

View/Blank
Trace On

Center 2.11500 GHz Span 50.00 MHz
#Res BW 100 kHz #/BW 100 kHz* Sweep 7.80 ms (1001 pts)

4.10 one signal input downlink(2110MHz to 2155MHz)—- Upper Edge

Agilent Spectrum, Arﬂlyzer Swept SA
SolGiENGE | B ALTGN AUTO 11:34:50 PM May (13, 2012

TR
Marker 1 2. 155000000000 GHz I Avg Type: RMS
PNO: Fast () 11g:FreeRun Avg|Held:>100/100

IFGain:Low Atten: 20 dB Select Markerb

Marker

Ref Offset 41.2 dB
1LO dBidiv  Ref 50.20 dBm
og

Properties»

Center 2.15000 GHz Span 50.00 MHz
#Res BW 100 kHz #/BW 100 kHz* Sweep 7.80 ms (1001 pts)
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4.11 two signal input downlink(2110MHz to 2155MHz)Lower Edge

Agilent Spectrum Analyzer - Swept SA
SolGiENGE | B ALTGN AUTO 11:35:47 PM

| : e Marker
Marker 1 2.110000000000 GHz , Avg Type: RMS
PNO: Fast () T1rig:Free Run Avg|Held:>100/100 THPE
S
IFGain:Low Atten: 16 dB

Select Markerb

Ref Offset 41.2 dB
1LO dBidiv  Ref 46.20 dBm
og

Properties»

Center 2.12000 GHz Span 50.00 MHz
#Res BW 100 kHz #/BW 100 kHz* Sweep 7.80 ms (1001 pts)

4.12 two signal input downlink(2110MHz to 2155MHz)—Upper Edge

Agilent Spectrum Analyzer - Swept SA
T | o = O i | : ALIGHAUTO [11:35:39 PM May (13, 2012
Marker 1 2.155000000000 GHz Avg Type: RMS

PNO: Fast () 1g:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 16 dB

Select Markerb
Ref Offset41.2 dB
1LogBrdw Ref 46.20 dBm

Center 2.14500 GHz Span 50.00 MHz
#Res BW 100 kHz #/BW 100 kHz* Sweep 7.80 ms (1001 pts)
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Remark:

For the test in two signal input or intermodulation, test input signal f1 and f2 will consider as follows
conditions:

1) EUT frequency band span and the amount of channels;
2) f1isthe frequency lower, f2 is the frequency higher, /AAf is the channel spacing;

3) inlower edge test, f1 is the lower edge frequency +1 channel frequency, and f2 is +2 channel
frequency;

4) in higher edge test, f1 is the higher edge frequency -2 channel frequency, and f2 is -1 channel
frequency;

5) according to the amplifier characteristic, the 3™ product will appear when two signals input;

6) base the 3 product frequency F1= 2f1-f2 and F2=2f2-f1, when the f1 and 2 frequency select above,
a) in lower edge test, F1=2f1-(f1+ Af)=f1-Af=lower edge frequency;
b) in higher edge test, F2=2f2-(f2- Af)=f2+ Af=higher edge frequency.
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7.2.4 Radiated Spurious Emissions
Test Date: 2012-05-09

Test Requirement: FCC part 22.917(a) & FCC part 27.53(h)

22.917(a) Out of band emissions. 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.

27.53(h)For operations in the 1710-1755 MHz and 2110-2155 MHz bands,

the power of any emission outside a licensee's frequency block shall be

attenuated below the transmitter power (P) by at least 43 + 10 log10(P) dB.
Test Method: FCC part 2.1053

ANSI/TIA-603-C-2004

EUT Operation:
Status: Drive the EUT to maximum output power.
Conditions: Normal conditions
Application: Enclosure

Test Configuration:

30MHz to 1GHz emissions:

N A WO W O WA WA L AW
YAYAVAVAYAVAYAY YATAYAYAYAY TAVAY.

Len Lo i

Antenna Tower

| LB

___:_'.-_:- (Turntable) Ground Reterers Pl _5_r] 1_____'_'.-e~_

II\
Hem
&

O
Test Receiver %n o Controlies
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1GHz to 40GHz emissions:

i

lr -'_1'.. :.“'._ T - . r - ,-"‘- I_."".' ‘ - l‘.";..
Y l_.-' A AN A -.__ II.-' i I, iy
VY YATA" / '-."Ill '/ "-._"r PV / |

=
2
g Antenna Tower
~ | Hom Antenna
e B 4
= [ 1Usn N ] = :
g '
{Turntahia) —rg}—l
Ground Reference Plane
=l
Test Receiver %q Fal Ampliier |c':"'“"°| |
|
Test Procedure: 1. Test the background noise level with all the test facilities;

2. Keep one transmitting path, all other connectors shall be connected by
normal power or RF leads;

3. Select the suitable RF notch filter to avoid the test receiver or spectrum
analyzer produce unwanted spurious emissions;

4. Keep the EUT continuously transmitting in max power;
5. Read the radiated emissioins of the EUT enclosure.
Radiated Emissions Test Procedure:

r----__---__---___---__---__----__----I
! |
|
| Test
I
' : Antenna
|
! Modulation |
|
| Source |
|
! I
' |
' |
|
I Standard |
! Test
- | es
l EUT Transmitter
| -
I Receiver
! Load I
|
|
| |
|
I I
|
| |
|
|
I
| STANDARD TEST SITE |
_____________________________________ -
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a) Connect the equipment as illustrated.
b) Adjust the spectrum analyzer for the following settings:
1) Resolution Bandwidth = 100 kHz for spurious emissions below 1 GHz, and 1 MHz for
spurious emissions above 1GHz.
2) Video Bandwidth = 300 kHz for spurious emissions below 1 GHz, and 3 MHz for spurious
emissions above 1 GHz.
3) Sweep Speed slow enough to maintain measurement calibration.
4) Detector Mode = Positive Peak.
c) Place the transmitter to be tested on the turntable in the standard test site, The transmitter is
transmitting into a nonradiating load that is placed on the turntable. The RF cable to this load
should be of minimum length.
d) Measurements shall be made from30MHz to 10 tims of fundamental carrier, except for the
region close to the carrier equal to * the carrier bandwidth.
e) Key the transmitter without modulation or normal modulation base the standard.
f) For each spurious frequency, raise and lower the test antenna from 1 m to 4 m to obtain a
maximum reading on the spectrum analyzer with the test antenna at horizontal polarity. Then
the turntable should be rotated 360° to determine the maximum reading. Repeat this procedure
to obtain the highest possible reading. Record this maximum reading.

g) Repeat step f) for each spurious frequency with the test antenna polarized vertically.

S u bahtutu::un Test
Antenna  Antenna

RF SIGNAL Test
GEMERATOR Receiver

I . .

[ STANDARD TEST SITE

e mEm————— —mEm————— —— mE——— — —— mEm——————
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h) Reconnect the equipment as illustrated.

i) Keep the spectrum analyzer adjusted as in step b).

j) Remove the transmitter and replace it with a substitution antenna (the antenna should be half-
wavelength for each frequency involved). The center of the substitution antenna should be
approximately at the same location as the center of the transmitter. At the lower frequencies,
where

the substitution antenna is very long, this will be impossible to achieve when the antenna is
polarized vertically. In such case the lower end of the antenna should be 0.3 m above the
ground.

k) Feed the substitution antenna at the transmitter end with a signal generator connected to the
antenna by means of a nonradiating cable. With the antennas at both ends horizontally
polarized, and with the signal generator tuned to a particular spurious frequency, raise and lower
the test antenna to

obtain a maximum reading at the spectrum analyzer. Adjust the level of the signal generator
output until the previously recorded maximum reading for this set of conditions is obtained. This
should be done carefully repeating the adjustment of the test antenna and generator output.

I) Repeat step k) with both antennas vertically polarized for each spurious frequency.

m) Calculate power in dBm into a reference ideal half-wave dipole antenna by reducing the
readings obtained in steps k) and I) by the power loss in the cable between the generator and the
antenna, and further corrected for the gain of the substitution antenna used relative to an ideal
half-wave dipole

antenna by the following formula:

Pd(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dB)

where:

Pd is the dipole equivalent power and

Pg is the generator output power into the substitution antenna.

NOTE: It is permissible to use other antennas provided they can be referenced to a dipole.
NOTE: Effective radiated power (e.r.p) refers to the radiation of a half wave tuned dipole instead
of an isotropic antenna. There is a constant difference of 2.15 dB between e.i.r.p. and e.r.p.
e.r.p (dBm) = e.i.r.p. (dBm) —2.15
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7.2.4.1 Measurement Record:
No emissions were detected within 20dB below the limit for the Downlink direction.

Remark:

The cabinet radiation was measured with the equipment transmitting a CW signal into a non-radiating
50 Ohm load at maximum output power on a signal frequency .

Measured were performed in the lowest, middle and hightest frequency for : the Downlink.

The spectrum was searched from 30MHz to 26GHz (10th Harmonic) for downlink;
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7.2.5 Occupied Bandwidth

Test Date: 2012-05-02 to 2012-05-03
Test Requirement: 2-11-04/EAB/RF
Test Method: FCC part 2.1049, 2-11-04/EAB/RF
The spectral shape of the output should look similar to input for all
modulations.
EUT Operation:
Status: Drive the EUT to maximum output power. .
Conditions: Normal conditions
Application: Cellular Band RF output ports
Test Configuration:
Signal RF RF Spectrum
Generator Input Output Analyzer
EUT

Fig.2. Conducted Spurious Emissions test configuration

Test Procedure: a) Set the spectrum analyzer RBW 300 Hz or >1%&<2% emission bandwidth
of carrier.

b) Capture the trace of input signal;
c) Connect the equipment as illustrated;
d) Capture the trace of output signal;
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7.2.5.1 Measurement Record:
1.Test for CDMA:
1.1 Downlink:869MHz to 894MHz(lowest frequency) — Input

Agilent Spectrum Analyzer - Occupied BW
[ R | i ALTGN AUTO 06:55:54 PM May 02, 2012
VBW 62.000 kHz Center Freq: 671.000000 MHz Radlio Std: None TraceMetector
o) Trig: Free Run Avg|Heold:>10/10
HIFGain:L ow H#Atten: 8 dB Radio Device: BTS

Ref -13.00 dBm

Clear Write

Center 871 MHz Span 3 MHz
#VBW 62 kHz Sweep 9.267 ms

Occupied Bandwidth Total Power

1.2504 MHz
Transmit Freq Error -474 Hz OBW Power 99.00 %
x dB Bandwidth 1.360 MHz x dB -26.00 dB

Agilent Spectrum Analyzer - Occupied BW
T e ey e D I ALIGNAUTO  06:22:50 PM May 02, 2012
VBW 62.000 kHz Center Freq: 871.000000 MHz Radio Std: Nene Trace/Detector
o) Trig: Free Run Avg|Hold:>10i10
#IFGain:Low #Atten: 24 dB Ext Gain: 41.00 dB

Radio Device: BTS

Ref 53.00 dBm

Clear Write

Center 871 MHz Span 3 MHz
#VBW 62 kHz Sweep 9.267 ms

Occupied Bandwidth Total Power 54.8 dBm
1.2494 MHz

Transmit Freq Error 846 Hz OBW Power 99.00 %

x dB Bandwidth 1.366 MHz x dB -26.00 dB
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1.3 Downlink:869MHz to 894MHz (middle frequency)-- Input

.Igilenl Spectrum Analyzer - Occupied BW.

[ R | i ALTGN AUTO 06:56:22 PM May 02, 2012
Center Freq 881.500000 MHz Center Freq: 681.500000 MHz Radlio Std: None TraceMetector
o) Trig: Free Run Avg|Heold:>10/10
HIFGain:L ow H#Atten: 8 dB Radio Device: BTS

Ref -13.00 dBm

Clear Write

Center 881.5 MHz Span 3 MHz
#VBW 62 kHz Sweep 9.267 ms

Occupied Bandwidth Total Power
1.2470 MHz

Transmit Freq Error 343 Hz OBW Power 99.00 %
x dB Bandwidth 1.360 MHz x dB -26.00 dB

Agilent Spectrum Analyzer - Occupied BW
T e ey e D I ALIGNAUTO  06:23:50 PM May 02, 2012
Center Freq 881.500000 MHz Center Freq: 881.500000 MHz Radio 5td: None Trace/Detector
o) Trig: Free Run Avg|Hold:>10i10
#IFGain:Low #Atten: 24 dB Ext Gain: 41.00 dB

Radio Device: BTS

Ref 53.00 dBm

Clear Write

Center 881.5 MHz Span 3 MHz
#VBW 62 kHz Sweep 9.267 ms

Occupied Bandwidth Total Power 54.3 dBm —
1 2525 MHZ Average »

Man
Transmit Freq Error 649 Hz OBW Power 99.00 %

x dB Bandwidth 1.361 MHz x dB -26.00 dB
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1.5 Downlink:869MHz to 894MHz (highest frequency)—Input

.Igilenl Spectrum Analyzer - Occupied BW.

[ R | i ALTGN AUTO 06:56:51 PM May 02, 2012
Center Freq 892.000000 MHz Center Freq: 892.000000 MHz Radlio Std: None TraceMetector
o) Trig: Free Run Avg|Heold:>10/10
HIFGain:L ow H#Atten: 8 dB Radio Device: BTS

Ref -13.00 dBm

Clear Write

Center 892 MHz Span 3 MHz
#VBW 62 kHz Sweep 9.267 ms

Occupied Bandwidth Total Power
1.2492 MHz

Transmit Freq Error -639 Hz OBW Power 99.00 %
x dB Bandwidth 1.359 MHz x dB -26.00 dB

Agilent Spectrum Analyzer - Occupied BW
T e ey e D I ALIGNAUTO  D6:24:17 PM May O, 2012
Center Freq 892.000000 MHz Center Freq: 892.000000 MHz Radio 5td: None Trace/Detector
o) Trig: Free Run Avg|Hold:>10i10
#IFGain:Low #Atten: 24 dB Ext Gain: 41.00 dB

Radio Device: BTS

Ref 53.00 dBm

Clear Write

Center 892 MHz Span 3 MHz
#VBW 62 kHz Sweep 9.267 ms

Occupied Bandwidth Total Power 53.8 dBm
1.2490 MHz

Transmit Freq Error -1.052 kHz OBW Power 99.00 %
x dB Bandwidth 1.363 MHz x dB -26.00 dB
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2.Test for WCDMA:
2.1 Downlink:869MHz to 894MHz (lowest frequency) -- Input

Agilent Spectrum Analyzer, - Occupied BW
Dusetail it IS0 e ] ALIGNAUTO  DA'52:04 PM May 02, 2012
Ref Value -13.00 dBm Center Freq: 872.000000 MHz Radio Std: None TracelDetector
(&50] Trig: Free Run Avg[Hold:»10/10
#IFGain:Low #Atten: 8 dB Radie Device: BTS

Ref -13.00 dBm

Clear Write

Center 872 MHz Span 15 MHz
#VBW 200 kHz Sweep 4.8ms

Occupied Bandwidth Total Power . Detector|
Average P
4.1627 MHz
Transmit Freq Error 1.577 kHz OBW Power 99.00 %

x dB Bandwidth 4.650 MHz xdB -26.00 dB

2.2 Downlink:869MHz to 894MHz (lowest frequency)-- Output

Agilent Spectrum Analyzer, - Occupied BW
b= e ke slsolne e e e A ALIGMAUTO  106:29:34 PM May 02, 2012
Ref Value 50.00 dBm Center Freq; 872.000000 MHz Radio Std: None Trace/Detector
(&) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 24 dB Ext Gain: 4100 dB  Radio Device:BTS

Ref 50.00 dBm

ClearWrite

Center 872 MHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power 54.2 dBm
4.1578 MHz

Transmit Freq Error 14.204 kHz OBW Power 99.00 %

x dB Bandwidth 4.631 MHz x dB -26.00 dB
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2.3 Downlink:869MHz to 894MHz (middle frequency)-- Input

Agilent Spectrum Analyzer, - Occupied BW

T R e | ] ALIGNAUTO [06:52:33 PM May 02, 2012
Center Freq 881.500000 MHz Center Freq: 861.500000 MHz Radio Std: None TracelDetector
(&) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Ref -13.00 dBm

ClearWrite

Center 881.5 MHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power

4.1618 MHz

Transmit Freq Error =620 Hz OBW Power 99.00 %
x dB Bandwidth 4.646 MHz x dB -26.00 dB

Agilent Spectrum Analyzer, - Occupied BW

T R e | ] ALIGNAUTO  [D6:30:06 PM May 02, 2012
Center Freq 881.500000 MHz Center Freq: 861500000 MHz Radio Std: None TracelDetector

& Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 24 dB Ext Gain: 4100 dB  Radio Device:BTS

Ref 50.00 dBm

ClearWrite

Center 881.5 MHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power 54.2 dBm
4.1574 MHz

Transmit Freq Error 3.095 kHz OBW Power 99.00 %
x dB Bandwidth 4.641 MHz x dB -26.00 dB
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2.5 Downlink:869MHz to 894MHz (highest frequency)—Input

Agilent Spectrum Analyzer, - Occupied BW

T SR e | ] ALIGNAUTO 065255 PM May 02, 2012
Center Freq 891.000000 MHz Center Freq: 891.000000 MHz Radio Std: None TracelDetector
(&) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Ref -13.00 dBm

ClearWrite

Center 891 MHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power

4.1573 MHz

Transmit Freq Error 1.635 kHz OBW Power 99.00 %
x dB Bandwidth 4.645 MHz x dB -26.00 dB

Agilent Spectrum Analyzer, - Occupied BW

T SR e | ] ALIGNAUTO  [D6:30:36 PM May 02, 2012
Center Freq 891.000000 MHz Center Freq: 891.000000 MHz Radio Std: None TracelDetector

& Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 24 dB Ext Gain: 4100 dB  Radio Device:BTS

Ref 50.00 dBm

ClearWrite

Center 891 MHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power 54.1 dBm
4.1610 MHz

Transmit Freq Error -470 Hz OBW Power 99.00 %
x dB Bandwidth 4.643 MHz x dB -26.00 dB
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2.7 Downlink:2110MHz to 2155MHz (lowest frequency) -- Input

Agilent Spectrum Analyzer, - Occupied BW

U=l e o e [ ] ] ALIGNAUTO  [06:53:27 PM May 02, 2012
Center Freq 2.113000000 GHz Center Freq: 2.113000000 GHz Radio Ste: None TracelDetector
(&) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Ref -13.00 dBm

ClearWrite

Center 2.113 GHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power

4.1639 MHz

Transmit Freq Error 1.276 kHz OBW Power 99.00 %
x dB Bandwidth 4.652 MHz x dB -26.00 dB

Agilent Spectrum Analyzer, - Occupied BW

U=l e o e [ ] ] ALIGNAUTO [06:47:38 PM May 02, 2012
Center Freq 2.113000000 GHz Center Freq: 2.113000000 GHz Radio Std: None TracelDetector

& Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 8 dB Ext Gain: 4233 dB  Radio Device:BTS

Ref 50.00 dBm

ClearWrite

Center 2.113 GHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power 54.0 dBm
4.1745 MHz

Transmit Freq Error 2.187 kHz OBW Power 99.00 %
x dB Bandwidth 4.653 MHz x dB -26.00 dB
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2.9 Downlink: 2110MHz to 2155MHz (middle frequency)-- Input

Agilent Spectrum Analyzer, - Occupied BW

U=l e soinac [ ] ] ALIGNAUTO 065358 PM May 02, 2012
Center Freq 2.132500000 GHz Center Freq;: 2.132500000 GHz Radio Std: None TracelDetector
(&) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Ref -13.00 dBm

ClearWrite

Center 2.133 GHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power

4.1725 MHz

Transmit Freq Error 4.710 kHz OBW Power 99.00 %
x dB Bandwidth 4.641 MHz x dB -26.00 dB

Agilent Spectrum Analyzer, - Occupied BW

U=l e soinac [ ] ] ALIGNAUTO  [D6:48:11 PV May 02, 2012
Center Freq 2.132500000 GHz Center Freq: 2.132500000 GHz Radio Std: None TracelDetector

& Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 8 dB Ext Gain: 4233 dB  Radio Device:BTS

Ref 50.00 dBm

ClearWrite

Center 2.133 GHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power 54.0 dBm
4.1677 MHz

Transmit Freq Error 300 Hz OBW Power 99.00 %
x dB Bandwidth 4.652 MHz x dB -26.00 dB
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2.11 Downlink: 2110MHz to 2155MHz (highest frequency)—Input

Agilent Spectrum Analyzer, - Occupied BW

T R e | ] ALIGNAUTO [06154:36 PM May 02, 2012
Center Freq 2.152000000 GHz Center Freq;: 2.152000000 GHz Radio Ste: None TracelDetector
(&) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Ref -13.00 dBm

ClearWrite

Center 2.152 GHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power

4.1708 MHz

Transmit Freq Error 466 Hz OBW Power 99.00 %
x dB Bandwidth 4.635 MHz x dB -26.00 dB

Agilent Spectrum Analyzer, - Occupied BW

T R e | ] ALIGNAUTO  [D6:48:38 PM May 02, 2012
Center Freq 2.152000000 GHz Center Freq: 2.162000000 GHz Radio Std: None TracelDetector

& Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 8 dB Ext Gain: 4233 dB  Radio Device:BTS

Ref 50.00 dBm

ClearWrite

Center 2.152 GHz Span 15 MHz
#VBW 200 kHz Sweep 4.8 ms

Occupied Bandwidth Total Power 53.8 dBm
4.1658 MHz

Transmit Freq Error =1.279 kHz OBW Power 99.00 %
x dB Bandwidth 4.655 MHz x dB -26.00 dB
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3.Test for GSM:
3.1 Downlink:869MHz to 894MHz (lowest frequency) -- Input

Agilent Spectrum Analyzer, - Occupied BW
=R s oDioiEncEa e e 2 E ALIGN AUTO 06:58:05 P May 02, 2012
Ref Value -19.00 dBm Center Freq: 869.600000 MHz Radio Std: None Trace/Detector
=) Trig: Free Run Avg|Hold:>10/M0
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Ref -19.00 dBm

Clear Write

Span 3 MHz
#VBW 10 kHz Sweep 408.4 ms

Occupied Bandwidth Total Power -17.8 dBm Detector|
244.44 kHz e

Man
Transmit Freq Error 238 Hz OBW Power 99.00 %

x dB Bandwidth 311.3 kHz x dB -26.00 dB

3.2 Downlink:869MHz to 894MHz (lowest frequency)-- Output

Agilent Spectrum Analyzer, - Occupied BW
T B ALIGH AUTO 06:25:11 PM May 02, 2012

Center Freq 869.600000 MHz Center Freq: 869.600000 MHz Radio Std: None Frequency
1" Trig: Free Run Avg|Held:>>10/1M0

(=
#IFGain:Low #Atten: 24 dB Ext Gain: 41.00 dB  Radio Device: BTS

Ref 53.00 dBm

Center 869.6 MHz

#/BW 10 kHz

Occupied Bandwidth Total Power 49.7 dBm Freq Offset
246.79 kHz Oz

Transmit Freq Error =23 Hz OBW Power 99.00 %

x dB Bandwidth 309.4 kHz x dB -26.00 dB
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3.3 Downlink:869MHz to 894MHz (middle frequency)-- Input

Agilent Spectrum Analyzer. - Occupied BW
o= § = : ALIGHALTD 65842 PM May 02, 2012
Center Freq 881.500000 MHz Center Freq; 861500000 MHz Radio Std: None Trace/Detector
=) Trig: Free Run Avg|Held:>>10/1M0
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Ref -19.00 dBm

Clear Write

Average

Max Hold

Center 881.5 MHz Span 3 MHz Mol
#/BW 10 kHz Sweep 408.4 ms

Occupied Bandwidth Total Power
244.93 kHz
Transmit Freq Error -540 Hz OBW Power
x dB Bandwidth 315.6 kHz x dB -26.00 dB

3.4 Downlink:869MHz to 894MHz (middle frequency)-- Output

Agilent Spectrum Analyzer, - Occupied BW

T B ALIGH AUTO 06:25:49 PM May 02, 2012

Center Freq 881.500000 MHz Center Freq; 861.500000 MHz Radio Std: None TracelDetector
=) Trig: Free Run Avg|Held:>>10/1M0

HIFGain:Low #Atten: 24 dB Ext Gain: <41.00 dB

Radio Device: BTS

Ref 53.00 dBm

Clear Write

Average

Max Hold

Center 881.5 MHz Span 3 MHz
#/BW 10 kHz Sweep 408.4 ms

Occupied Bandwidth Total Power 49.9 dBm

244.55 kHz

Transmit Freq Error 393 Hz OBW Power 99.00 %
x dB Bandwidth 316.4 kHz x dB -26.00 dB
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3.5 Downlink:869MHz to 894MHz (highest frequency)—Input

Agilent Spectrum Analyzer. - Occupied BW
SoigiiEacEEmea B ALIGH AUTO 06:59:25 PM May 02, 2012

VEEE
Center Freq 893.400000 MHz Center Freq; 893.400000 MHz Radio Std: None Trace/Detector
=) Trig: Free Run Avg|Held:>>10/1M0
#IFGain:Low #Atten: 8 dB Radio Device: BTS

Ref -19.00 dBm

Clear Write

Average

Max Hold

Center 893.4 MHz Span 3 MHz Mol
#/BW 10 kHz Sweep 408.4 ms

Occupied Bandwidth Total Power
244.38 kHz
Transmit Freq Error 166 Hz OBW Power
x dB Bandwidth 311.7 kHz x dB -26.00 dB

3.6 Downlink:869MHz to 894MHz (highest frequency)--Output

Agilent Spectrum Analyzer, - Occupied BW

T B ALIGH AUTO 06:27:25 PM May 02, 2012

Center Freq 893.400000 MHz Center Freq: 893.400000 MHz Radio Std: None TracelDetector
=) Trig: Free Run Avg|Held:>>10/1M0
#IFGain:Low #Atten: 24 dB Ext Gain: -41.00 dB

Radio Device: BTS

Ref 53.00 dBm

Clear Write

Average

Max Hold

Center 893.4 MHz Span 3 MHz
#/BW 10 kHz Sweep 408.4 ms

Occupied Bandwidth Total Power 49.6 dBm

244.23 kHz

Transmit Freq Error 693 Hz OBW Power 99.00 %
x dB Bandwidth 313.2 kHz x dB -26.00 dB
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4.Test for LTE:
4.1 Downlink:728MHz to 757MHz (lowest frequency) -- Input

Agilent Spectrum Analyzer, - Occupied BW

e B ALIGNAUTO 03:53:41 AM May 03, 2012

Ref Offset 0.00 dB Center Freq: 733.000000 MHz Radio Std: None TracelDetector
[ea] Trig: Free Run Avg|Hold:>10i10

#IFGain:Low #Atten: 18 dB

Radic Device: BTS

Ref -0.20 dBm

Clear Write
[Esss |
Average
| BT
Max Hold
ettt
Min Hold

Center 733 MHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.133 ms| e

Occupied Bandwidth Total Power
8.9672 MHz

Transmit Freq Error -2.510 kHz QOBW Power 99.00 %
x dB Bandwidth 9.541 MHz x dB -26.00 dB

4.2 Downlink: 728MHz to 757MHz (lowest frequency)-- Output

Agilent LTE - Occupied BW
SOICEEEACE B B ALIGNAUTO 03:41:34 AM May 03, 2012

- EEEEE
Center Freq 733.000000 MHz Center Freq: 733000000 MHz TracelDetector
(0] Trig: Free Run Avg|Hold:>10i10 Direction: Downlink

#IFGain:Low #Atten: 16 dB Ext Gain: 4120 dB  BW: 10 MHz(50 RE)

Ref 49.00 dBm

Clear Write

Center 733 MHz Span 20 MHz|
#Res BW 100 kHz #/BW 300 kHz Sweep 2.533 ms|

Occupied Bandwidth Total Power 53.3 dBm
8.9560 MHz

Transmit Freq Error 5.918 kHz QOBW Power 99.00 %
x dB Bandwidth 9.511 MHz x dB -26.00 dB
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4.3 Downlink: 728MHz to 757MHz (middle frequency)-- Input

.Igilent Spectrum Analyzer - Occupied BW
[EEE e OO B ALIGNAUTO 03:54:24 AM May 03, 2012

Center Freq 742.500000 MHz Center Freq: 742.500000 MHz Radio Std: None Trace/Detector

[ea] Trig: Free Run Avg|Hold:>10i10

#Atten: 18 dB

#IFGain:Low Radic Device: BTS

Ref -0.20 dBm

Clear Write
[Esss |
Average
| BT
Max Hold
ettt
Min Hold

Center 742.5 MHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.133 ms| e

Occupied Bandwidth Total Power
8.9453 MHz

Transmit Freq Error 11.578 kHz QOBW Power 99.00 %
x dB Bandwidth 9.527 MHz x dB -26.00 dB

4.4 Downlink: 728MHz to 757MHz (middle frequency)-- Output

Agilent LTE - Occupied BW
SOICEEEACE B B ALIGNAUTO 03:42:22 AM May 03, 2012

- EEEEE
Center Freq 742.500000 MHz Center Freq: 742500000 MHz TracelDetector
(0] Trig: Free Run Avg|Hold:>10i10 Direction: Downlink

#IFGain:Low #Atten: 16 dB Ext Gain: 4120 dB  BW: 10 MHz(50 RE)

Ref 49.00 dBm

Clear Write

Center 742.5 MHz Span 20 MHz|
#Res BW 100 kHz #/BW 300 kHz Sweep 2.533 ms|

Occupied Bandwidth Total Power 53.5 dBm
8.9579 MHz

Transmit Freq Error 1.613 kHz QOBW Power 99.00 %
x dB Bandwidth 9.524 MHz x dB -26.00 dB

This document is issued by the Company subject to its General Conditions of Service printed overleaf, i on request or ible at www.sgs.com/terms and condmons htm and, for eleclronlc

format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, i and jul

issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the Ilmns 01 Cllem s

instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligati under the tr

documems This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this
is and s may be p| d to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s)

are retained for 90 days only.




SGS-CSTC Standards Technical Services Co., Ltd.
Report No.: GZEM120400137301
Page: 90 of 103
FCC ID: OJF-GX-CLA40

4.5 Downlink: 728MHz to 757MHz (highest frequency)—Input

.Igilent Spectrum Analyzer, - Occupied BW

[EEE e OO B ALIGNAUTO 03:55:03 AM May 03, 2012

Ref Value -2.20 dBm Center Freq: 752.000000 MHz Radio Std: None TracelDetector
[ea] Trig: Free Run Avg|Hold:>10i10

#IFGain:Low #Atten: 18 dB

Radic Device: BTS

Ref -2.20 dBm

Clear Write
[Esss |
Average
| BT
Max Hold
ettt
Min Hold

Center 752 MHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.133 ms| e

Occupied Bandwidth Total Power
774 MHz

Transmit Freq Error 5.567 kHz QOBW Power 99.00 %
x dB Bandwidth 9.504 MHz x dB -26.00 dB

4.6 Downlink: 728MHz to 757MHz (highest frequency)--Output

Agilent LTE - Occupied BW
SOICEEEACE B B ALIGNAUTO 03:43:03 AM May 03, 2012

- EEEEE
Center Freq 752.000000 MHz Center Freq: 752.000000 MHz TracelDetector
(0] Trig: Free Run Avg|Hold:>10i10 Direction: Downlink

#IFGain:Low #Atten: 16 dB Ext Gain: 4120 dB  BW: 10 MHz(50 RE)

Ref 49.00 dBm

Clear Write

Center 752 MHz Span 20 MHz|
#Res BW 100 kHz #/BW 300 kHz Sweep 2.533 ms|

Occupied Bandwidth Total Power 53.0 dBm
8.9621 MHz

Transmit Freq Error -600 Hz QOBW Power 99.00 %
x dB Bandwidth 9.516 MHz x dB -26.00 dB
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4.7 Downlink:869MHz to 894MHz (lowest frequency) -- Input

Agilest LTE - Deoapied B

7 : EREE: [ 12 105 T M Ty M, 202
Center Freq 874.000000 MHz Center Fraq: 874000000 Mz TraceiDetector

) Trig; Fres Aun FvgHolds 100 Dirsctizer Dawnlink
A A L AAgten; & dB EIVY; 10 Mz (50 BE)

Ref -10.00 dBm

3 a b sl '-l-l.--ur pemy

Center 874 MHz B
WRes BW 100 kHz WWVEW 300 kKHz Sweep 2533 ms

Qeccupied Bandwidth Total Power =13.2 dBm
8.9652 MHz

Transmit Freq Error 2639 kHz OBW Power 940,00 %

x dB Bandwidth 9.547 MHz ®dB -26.00 dB

4.8 Downlink: 869MHz to 894MHz (lowest frequency)-- Output

Agilent LTE - Occupied BW
e SO CE | : ALIGNAUTO  [12:19:27 AM May (4, 2012
Ref Value 45.00 dBm Center Freq: 674.000000 MHz TracelDetector
[ea] Trig: Free Run Avg|Hold:>10i10 Direction: Downlink
#IFGain:Low #Atten: 24 dB Ext Gain: 41.00 dB  BW: 10 MHz(50 RE)

Ref 45.00 dBm

Clear Write

Center 874 MHz Span 20 MHz|
#Res BW 100 kHz #/BW 300 kHz Sweep 2.533 ms|

Occupied Bandwidth Total Power 53.7 dBm
8.9356 MHz

Transmit Freq Error 11.509 kHz QOBW Power 99.00 %
x dB Bandwidth 9.499 MHz x dB -26.00 dB
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4.9 Downlink: 869MHz to 894MHz (middle frequency)-- Input

Agilent LTE - Occupied BW

SOICEEEACE B B ALIGNAUTO 12:11:24 AM May 04, 2012

- EEEEE

Center Freq 881.500000 MHz Center Freq: 881500000 MHz Trace/etector
(0] Trig: Free Run Avg|Hold:>10i10 Direction: Downlink

#IFGain:Low #Atten: 6 dB BW: 10 MHz(50 RB}

Ref -10.00 dBm

Clear Write
[Esss |
Average
| BT
Max Hold
ettt
Min Hold

Center 881.5 MHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms| e

Occupied Bandwidth Total Power
8.9639 MHz

Transmit Freq Error 5.437 kHz QOBW Power 99.00 %
x dB Bandwidth 9.533 MHz x dB -26.00 dB

4.10 Downlink: 869MHz to 894MHz (middle frequency)-- Output

Agilent LTE - Occupied BW

SOICEEEACE B B ALIGNAUTO 12:19:55 AM May 04, 2012

- EEEEE
Center Freq 881.500000 MHz Centar Freq: 581500000 MHz Trace/etector
(0] Trig: Free Run Avg|Hold:>10i10 Direction: Downlink
#IFGain:Low #Atten: 24 dB Ext Gain: 41.00 dB  BW: 10 MHz(50 RE)

Ref 45.00 dBm

Clear Write

Center 881.5 MHz Span 20 MHz|
#Res BW 100 kHz #/BW 300 kHz Sweep 2.533 ms|

Occupied Bandwidth Total Power 53.3 dBm
8.9481 MHz

Transmit Freq Error 7.363 kHz QOBW Power 99.00 %
x dB Bandwidth 9.520 MHz x dB -26.00 dB
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4.11 Downlink: 869MHz to 894MHz (highest frequency)—Input

Agilent LTE - Occupied BW

SOICEEEACE B B ALIGNAUTO 12:11:56 AM May 04, 2012

- EEEEE

Center Freq 889.000000 MHz Center Freq: 889.000000 MHz Trace/etector
(0] Trig: Free Run Avg|Hold:>10i10 Direction: Downlink

#IFGain:Low #Atten: 6 dB BW: 10 MHz(50 RB}

Ref -10.00 dBm

Clear Write
[Esss |
Average
| BT
Max Hold
ettt
Min Hold

Center 839 MHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms| e

Occupied Bandwidth Total Power
8.9559 MHz

Transmit Freq Error 6.742 kHz QOBW Power 99.00 %
x dB Bandwidth 9.532 MHz x dB -26.00 dB

4.12 Downlink: 869MHz to 894MHz (highest frequency)--Output

Agilent LTE - Occupied BW

SOICEEEACE B B ALIGNAUTO 12:20:15 AM May 04, 2012

- EEEEE
Center Freq 889.000000 MHz Centar Freq: 589.000000 MHz Trace/etector
(0] Trig: Free Run Avg|Hold:>10i10 Direction: Downlink
#IFGain:Low #Atten: 24 dB Ext Gain: 41.00 dB  BW: 10 MHz(50 RE)

Ref 45.00 dBm

Clear Write

Center 389 MHz Span 20 MHz|
#Res BW 100 kHz #/BW 300 kHz Sweep 2.533 ms|

Qccupied Bandwidth Total Power 53.4 dBm
8.9687 MHz

Transmit Freq Error -7.883 kHz QOBW Power 99.00 %
x dB Bandwidth 9.511 MHz x dB -26.00 dB
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4.13 Downlink:2110MHz to 2155MHz (lowest frequency) -- Input

.Igilent Spectrum Analyzer - Occupied BW

[EEE e OO B ALIGNAUTO 11:47:17 PM May 03, 2012

Span 20.000 MHz Center Freq: 2.115000000 GHz Radio 5td: None Trace/Detector
[ea] Trig: Free Run Avg|Hold:>10i10

HIFGain:Low RAtten: 26 dB Radio Device: BTS

Ref 1.80 dBm

Clear Write
B
Average
R
Max Hold
|
Min Hold

Center 2.115 GHz Span 20 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.533 ms e ——

Occupied Bandwidth Total Power -14.1 dBm
8.9574 MHz

Transmit Freq Error 4.939 kHz OBW Power 99.00 %
x dB Bandwidth 9.528 MHz x dB -26.00 dB

4.14 Downlink: 2110MHz to 2155MHz (lowest frequency)-- Output

Agilent Spectrum Analyzer, - Occupied BW
T | : ALIGMAUTO  [11:20:17 PM May O3, 2012
Ref Value 50.00 dBm Center Freq: 2.116000000 GHz Radio 5td: None TracelDetector
[TD) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 16 <B Radie Device: BTS

Ref Offset41.2 dB
Ref 50.00 dBm

Clear Write

Center 2.11% GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms

Occupied Bandwidth Total Power 52.7 dBm

8.9681 MHz

Transmit Freq Error 843 Hz OBW Power 99.00 %
x dB Bandwidth 9.532 MHz x dB -26.00 dB
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4.15 Downlink: 2110MHz to 2155MHz (middle frequency)-- Input

.Igilent Spectrum Analyzer, - Occupied BW

[EEE e OO B ALIGNAUTO 11:48:10 PM May 03, 2012

Center Freq 2.132500000 GHz Center Freq: 2.132500000 GHz Radio Std: None Trace/Detector
[ea] Trig: Free Run Avg|Hold:>10i10

HIFGain:Low RAtten: 26 dB Radio Device: BTS

Ref 1.80 dBm

Clear Write
B
Average
R
Max Hold
-]
Min Hold

Center 2.133 GHz Span 20 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.533 ms e ——

Occupied Bandwidth Total Power -14.2 dBm
8.9498 MHz

Transmit Freq Error -944 Hz OBW Power 99.00 %
x dB Bandwidth 9.537 MHz x dB -26.00 dB

4.16 Downlink: 2110MHz to 2155MHz (middle frequency)-- Output

Agilent Spectrum Analyzer, - Occupied BW
T TS| f ALIGHMAUTO  [11:40:54 PM May 03, 2012
Center Freq 2.132500000 GHz Center Freq; 2.132500000 GHz Radio Ste: None TracelDetector
e Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 16 dB Radio Device: BTS

Ref Offset41.2 dB
Ref 50.00 dBm

Clear Write

Center 2.133 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms

Occupied Bandwidth Total Power 52.4 dBm
8.9621 MHz

Transmit Freq Error 1.575 kHz OBW Power 99.00 %

x dB Bandwidth 9.524 MHz x dB -26.00 dB
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4.17 Downlink: 2110MHz to 2155MHz (highest frequency)—Input

.Igilent Spectrum Analyzer, - Occupied BW

[EEE e OO B ALIGNAUTO 11:48:51 PM May 03, 2012

Center Freq 2.150000000 GHz Center Freq: 2.150000000 GHz Radio Std: None Trace/Detector
[ea] Trig: Free Run Avg|Hold:>10i10

HIFGain:Low RAtten: 26 dB Radio Device: BTS

Ref 1.80 dBm

Clear Write

Average

Max Hold

Min Hold

Span 20 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.533 ms

|

Occupied Bandwidth Total Power -14.1 dBm

8.9717 MHz

Transmit Freq Error 3.031 kHz OBW Power 99.00 %
x dB Bandwidth 9.526 MHz x dB -26.00 dB

4.18 Downlink: 2110MHz to 2155MHz (highest frequency)--Output

Agilent Spectrum Analyzer, - Occupied BW
T TS| f ALIGMAUTO  [11:41:53 PM May 03, 2012
Center Freq 2.150000000 GHz Center Freg; 2.150000000 GHz Radio Ste: None TracelDetector
e Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 16 dB Radio Device: BTS

Ref Offset41.2 dB
Ref 50.00 dBm

Clear Write

Center 2.15 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms

Occupied Bandwidth Total Power 52.0 dBm
8.9709 MHz

Transmit Freq Error -4.199 kHz OBW Power 99.00 %

x dB Bandwidth 9.546 MHz x dB -26.00 dB
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7.2.6 Out of Band Rejection

Test Date: 2012-05-02
Test Requirement: 2-11-04/EAB/RF
Test for rejection of out of band signals. Filter freq. response plots are
acceptable.
Test Method: 2-11-04/EAB/RF
EUT Operation:
Status: Drive the EUT to maximum output power. .
Conditions: Normal conditions
Application: Cellular Band RF output ports
Test Configuration:
Signal RF RF Spectrum
Generator Input Output Analyzer

EUT

Fig.4. Out of Band rejection test configuration
Test Procedure: 1. Connect the equipment as illustrated;
2. Test the background noise level with all the test facilities;

3. Keep one transmitting path, all other connectors shall be connected by
normal power or RF leads;

4. Select the attenuator to avoid the test receiver or spectrum analyzer being
destroied;

5. Keep the EUT continuously transmitting in max power;

6. Signal generator sweep from the frequency more lower than the product
frequency to the frequency more higher than it, find the product band filter
characteristic;

- CW signal rather than typical signal is acceptable (for FM).
- Multiple band filter will need test each other.
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7.2.6.1 Measurement Record:
1.Test for Downlink:869MHz to 894MHz

Agilent Spectrum Analyzer, - Swept SA
o= 3§ i ALIGH AUTO!
Marker 1 869.000000000 MHz Avg Type: Log-Pwr

PNO: Fast 0 T1ig:FreeRun Avg|Hold>100/100
IFGain:Low Atten: 26 dB Ext Gain: 41.00 dB

Select Marker.

1LO gBldw Ref 56.00 dBm

Start 850.00 MHz Stop 910.00 MHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 1.00 ms (1001 pts)

Agilent Spectrum Analyzer, - Swept SA
SnCHEAE e f ALIGN AUTO 06:35:55 PM May 02, 2012

Marker 1 894.000000000 MHz i Avg Type: Log-Pwr
PNO: Fast L, 1h4g:FreeRun Avg[Held:>100/100
: oo J
IFGain:Low Atten: 26 dB Ext Gain: -41.00 dB

Mkr1 894.00 MHz
1LOgBldw Ref 56.00 dBm 45.510 dBm

Select Marker.

Properties»

Start 850.00 MHz Stop 910.00 MHz
#Res BW 1.0 MHz VBW 50 MHz Sweep 1.00 ms (1001 pts)
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2. Test for Downlink:728MHz to 757MHz

Agilent Spectrum Analyzer, - Swept SA

R s nie i acE [ e ; ALIGHAUTO  D1:27:11 AM May (03, 2012 rrr
Marker 1 2.110000000000 GHz . Avg Type: RMS x
= Trig:Free Run Avg|Hold:> 1001100
Atten: 24 dB

Mkr1 2.110 00 GHz
Ref Offset 42,33 dB
1L%gBl'div R;f 565.611 dBm 45.805 dBm

Select Marker.

Start 2.10000 GHz Stop 2.17000 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz* Sweep 1.00 ms (1001 pts)

Agilent Spectrum Analyzer, - Swept SA
R s nie i acE [ e ; ALIGHAUTO  [1:26:56 AM May (3, 2012 T
Marker 1 2.155000000000 GHz Avg Type: RMS

PNO: Fast L, ) Trig: Free Run Avg|Hold:> 1001100
IFGain:Low Atten: 24 dB

SelectTrace
Mkr1 2.155 00 GHz 1
Ref Offset 42,33 dB
10 gBJ’dw R;f 565611 dBm 45.445 dBm

Clear Write

Trace Average

View/Blank
Trace On

Start 2.10000 GHz Stop 2.17000 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz* Sweep 1.00 ms (1001 pts)
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3. Test for Downlink:2110MHz to 2155MHz

Agilent Spectrum Analyzer, - Swept SA

R s nie i acE [ e ; ALIGHAUTO  D1:27:11 AM May (03, 2012 rrr
Marker 1 2.110000000000 GHz . Avg Type: RMS x
= Trig:Free Run Avg|Hold:> 1001100
Atten: 24 dB

Mkr1 2.110 00 GHz
Ref Offset 42,33 dB
1L%gBl'div R;f 565.611 dBm 45.805 dBm

Select Marker.

Start 2.10000 GHz Stop 2.17000 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz* Sweep 1.00 ms (1001 pts)

Agilent Spectrum Analyzer, - Swept SA
R s nie i acE [ e ; ALIGHAUTO  [1:26:56 AM May (3, 2012 T
Marker 1 2.155000000000 GHz Avg Type: RMS

PNO: Fast L, ) Trig: Free Run Avg|Hold:> 1001100
IFGain:Low Atten: 24 dB

SelectTrace
Mkr1 2.155 00 GHz 1
Ref Offset 42,33 dB
10 gBJ’dw R;f 565611 dBm 45.445 dBm

Clear Write

Trace Average

View/Blank
Trace On

Start 2.10000 GHz Stop 2.17000 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz* Sweep 1.00 ms (1001 pts)
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7.2.7 Frequency Stability
Test Date: 2012-05-04
Test Requirement: FCC part 22.355 & FCC part 27.54

The frequency stability shall be sufficient to ensure that the fundamental
emissions stay within the authorized bands of operation.

Test Method: FCC part 2.1055

EUT Operation:
Status: Drive the EUT to maximum output power.
Conditions: Temperature conditions, voltage conditions
Application: Cellular Band RF output ports

Test Procedure: 1. Temperature conditions:

a) The RF output port of the EUT was connected to Frequency Meter;

b) Set the working Frequency in the middle channel;

c) record the 20°C and norminal voltage frequency value as reference
point;

d) vary the temperature from -40°C to 50°C with step 10°C

e) when reach a temperature point, keep the temperature banlance at
least 1 hour to make the product working in this status;

f) read the frequency at the relative temperature.

2. Voltage conditions:

a) record the 20°C and norminal voltage frequency value as reference
point;

b) vary the voltage from -15% norminal voltage to +15% voltage;
c) read the frequency at the relative voltage.
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7.2.7.1 Measurement Record:
Frequency Stability vs temperature:

1.Test for Downlink: 728~757MHz (middle channel 742.5MHz)

Temperature(°C) Frequency(MHz) Tolerance(ppm)
50 742.5000032 0.001481
40 742.5000031 0.001347
30 742.5000033 0.001617
20 742.5000021 Reference
10 742.5000034 0.001751

0 742.5000030 0.001212
-10 742.5000035 0.001886
-20 742.5000033 0.001617
-30 742.5000032 0.001481
-40 742.5000031 0.001347

2.Test for Downlink: 869~894MHz (middle channel 881.5MHz)

Temperature(°C) Frequency(MHz) Tolerance(ppm)
50 881.5000047 0.001475
40 881.5000046 0.001361
30 881.5000046 0.001361
20 881.5000034 Reference
10 881.5000045 0.001248

0 881.5000044 0.001134
-10 881.5000048 0.001592
-20 881.5000047 0.001476
-30 881.5000052 0.002042
-40 881.5000039 0.000567

3.Test for Downlink: 2110~2155MHz (middle channel 2132.5MHz)

Temperature(°C) Frequency(MHz) Tolerance(ppm)
50 2132.5000053 0.000281
40 2132.5000051 0.000188
30 2132.5000049 0.000094
20 2132.5000047 Reference
10 2132.5000052 0.000234

0 2132.5000055 0.000375
-10 2132.5000051 0.000188
-20 2132.5000053 0.000281
-30 2132.5000049 0.000093
-40 2132.5000048 0.000047
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Frequency Stability vs voltage:
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4.Test for Downlink:728~757MHz (middle channel 742.5MHz)

Voltage(V AC)

Frequency(MHz)

Tolerance(ppm)

102
(120%0.85)

742.5000032

0.001481

120

742.5000021

Reference

138
(120*1.15)

742.5000028

0.000942

5.Test for Downlink: 869~894MHz (middle channel 881.5MHz)

Voltage(V AC)

Frequency(MHz)

Tolerance(ppm)

102
(120%0.85)

881.5000043

0.001021

120

881.5000034

Reference

138
(120*1.15)

881.5000046

0.001361

6. Test for Downlink: 2110~2155MHz (middle channel 2132.5MHz)

Voltage(V AC)

Frequency(MHz)

Tolerance(ppm)

102
(120%0.85)

2132.5000054

0.000328

120

2132.5000047

Reference

138
(120*1.15)

2132.5000052

0.000234
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