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3.4 Spurious Emission

LIMIT
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 + 10log (P) dB.

TEST CONFIGURATION

Conducted Spurious Measurement:

| CMU200
: Directional coupler

EUT 4
Spectrum

Analyzer

Radiated Spurious Measurement:

FRP Dome T ........................................ .Hl_'

Antenna
m % l ............ D:L:

80cm . Sl = 3m —H 9

(Turntable) = I*-——\- ="

b GroundPlane oo Pre-Amplifier
Spectrum Analyzer| -+ og l J |_Controlle|

I e Sl

TEST PROCEDURE

The EUT was setup according to EIA/TIA 603C

Conducted Spurious Measurement:

a) Place the EUT on a bench and set it in transmitting mode.

b) Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMU200 by a
Directional Couple.

c) EUT Communicate with CMU200 then selects a channel for testing.
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d) Add a correction factor to the display of spectrum, and then test.

e) The resolution bandwidth of the spectrum analyzer was set at 1MHz for Part 22 and 1MHz for Part
24, sufficient scans were taken to show the out of band Emission if any up to10th harmonic.

Radiated Spurious Measurement:

a) The EUT shall be placed at the specified height on a support, and in the position closest to hormal
use as declared by provider.

b) The test antenna shall be oriented initially for vertical polarization and shall be chosen to
correspond to the frequency of the transmitter

c) The output of the test antenna shall be connected to the measuring receiver.

d) The transmitter shall be switched on and the measuring receiver shall be tuned to the frequency of
the transmitter under test.

e) The test antenna shall be raised and lowered through the specified range of height until a
maximum signal level is detected by the measuring receiver.

f)  The transmitter shall then be rotated through 360°in the horizontal plane, until the maximum signal
level is detected by the measuring receiver.

g) The test antenna shall be raised and lowered again through the specified range of height until a
maximum signal level is detected by the measuring receiver.

h) The maximum signal level detected by the measuring receiver shall be noted.

i)  The transmitter shall be replaced by a substitution antenna.

i)  The substitution antenna shall be orientated for vertical polarization and the length of the
substitution antenna shall be adjusted to correspond to the frequency of the transmitter.

k) The substitution antenna shall be connected to a calibrated signal generator.

[) If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to
increase the sensitivity of the measuring receiver.

m) The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

n) The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring receiver, that is equal to the level noted while the transmitter radiated
power was measured, corrected for the change of input attenuator setting of the measuring
receiver.

0) The measurement shall be repeated with the test antenna and the substitution antenna orientated
for horizontal polarization.

p) The measure of the effective radiated power is the larger of the two levels recorded at the input to
the substitution antenna, corrected for gain of the substitution antenna if necessary.

d) The resolution bandwidth of the spectrum analyzer was set at 100 kHz for Part 22 and 1MHz for
Part 24. The frequency range was checked up to 10th harmonic.
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TEST RESULTS
Conducted Measurement:

GSM850

Channel: 128

Agilent Spectrum Analyzer - Swopt SA " Agilent Spectrum Analyzer - Swept SA

— it 09:56:56 AM M ) T IGN AUT
Marker 1 824.624000000 MHz Avg Type: Log-Pur ™ Peak Seirel yiarier 14.945600000000 GHz i Avg Type: Log-Pur K
PNO: Fast Ly Trig: Free Run Avg|Hald>100/100 PHO: Fast Cpo TrigiFree Run Avg|Hold: 33100
IFGain:Low Atten: 34 dB IFGain:Low Atten: 34 dB
g Nex} P 1 Nex|
) Mkr1 824.624 MHz kr1 4.94¢
Ref Offset 11 dB - Ref Offset 11 dB 4
Ref 35.00 dBm 32.644 dBm 0 Ref 35.00 dBm
v
1

FROPOPY R YRR YRR CWTe X W TR

Start 30.0 MHz Stop 1.0000 GHz § start 1.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (5001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 135.00 ms (5001 pts)

MSG s MSG

30MHz~1GHz 1GHz~10GHz

Channel: 190

Agilent Spectrum Analyzer - Swopt SA " Agilent Spectrum Analyzer - Swept SA

v ! R Peak Sesrcl BEEIT IcHaLy Peak Sez
Marker 1 837.040000000 MHz Avg Type: Log-Pur = ! Marker 1 5.019400000000 GHz I Avg Type: Log-Pur
PNO: Fast Ly Trig: Free Run AvglHoldz> 1001100 PHO: Fast Cpo TrigiFree Run Avg|Hold: 26/100
IFGain:Low Atten: 34 dB IFGain:Low Atten: 34 dB -
- NextP| Alr

4 Mkr1 837.040 MHz Mkr1 5.01
Ref Offset 11 d8 Ref Offset 11 4B Ed

Ref 35.00 dBm 32.644 dBm , Ref 35.00 4Bm -26.8:

v
1

Nex|

ANkt Ao s i sl

Start 30.0 MHz Stop 1.0000 GHz § start 1.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (5001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 135.00 ms (5001 pts)

MSG STATUS MSG

30MHz~1GHz 1GHz~10GHz

Channel: 251

Agilent Spectrum Analyzer - Swopt SA " Agilent Spectrum Analyzer - Swept SA

Marker 1 849.262000000 MHz Avg Type: Log-Pur : PeakSesfel 1o ker 1 5.093200000000 GHz j Avg Type: Log-Puir i Peak Seq
PNO: Fast 0 1rig:FreeRun Avg|Hold:>100/100 PHO: Fast Ly 119 Free Run Avg|Hold: 34/100
\FGain:Low Atten: 34 dB o Atten: 34 dB D
r ) Nex| Akr Nex|
RefOffset 11 dB Mkr1 8;1‘9‘2_5: MHz Ref Offset 11 dB Mkr1 5_\
Ref 35.00 dBm 32.513 dBm v Ref 35.00 dBm -2
Y
1

Start 30.0 MHz Stop 1.0000 GHz § start 1.000 GHz Stop 10.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (5001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 135.00 ms (5001 pts)

MSG STATUS MSG STATUS

30MHz~1GHz 1GHz~10GHz
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Agilent Spectrum Analyzer - Swopt SA

Marker 1 811.526000000 MHz
PNO:

\FCainl ow Atten: 34 dB

Ref Offset 13 dB
Ref 37.00 dBm

Start 30.0 MHz

Channel:

Avg Type: RMS
Trig: Free Run Avg|Hald>100/100

st o)

Mkr1 811.626 MHz
-32.954 dBm

Stop 1.0000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.333 ms (5001 pts)

MSG

STATUS

[ Agslam Spacirum Analyzar - Swapt 54

PERKSENE! \arker 1 1.849600000000 GHz
P

Ref Offset 13 dB
Ref 37.00 dBm

§ start 1.000 GHz
#Res BW 1.0 MHz

MSG

IFG.

512

Aug Type: RMS
Trig: Free Run Avg|Held: §2/100
Atten: 34 dB

5t
ow

Mkr1

Stop 7.000 GHz
#VBW 3.0 MHz* Sweep 10.00 ms (5001 pts)

STATUS

n

|.".
5
=

Peak Sedrch

NextPeak|

Next Rk Left

=
8

Mkr—H§

Agilent Spectrum Analyzer - Swopt SA

Marker 1 12.683600000000 GHz
PN

Ref Offset 13 dB
Ref 37.00 dBm

Start 7.000 GHz

0: Fast )
Low

30MHz~1GHz

Avg Type: RMS
Trig: Free Run Avg|Held: 51100
Atten: 34 dB

Mkr1 12.683 6 GHz
-31.392 dBm

Stop 13.500 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 11.00 ms (5001 pts)

sG

[ Agslam Spacirum Analyzar - Swapt 54

Peak Seifel y1aricer 1 17.069800000000 GHz i - K
P 5ty Trig: Free Run Avg|Held: 46/100

Nex|
Ref Offset 13 dB
Ref 37.00 dBm

} Start 13.500 GHz
#Res BW 1.0 MHz

1GHz~7GHz

IGH 2 16
Aug Type: RMS

ow Atten: 34 dB

Mkr1 17.069 8 GHz
-28.902 dBm

Stop 20.000 GHz
#VBW 3.0 MHz* Sweep 16.33 ms (5001 pts)

n

NextPeak|

Next Rk Left

=
§

Mkr—§

g
=
=

7GHz~13.5GHz

13.5GHz~20GHz

Agilent Spectrum Analyzer - Swopt SA

Marker 1 889.420000000 MHz
PNO: Fast

Ref Offset 13 dB
Ref 37.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

sG

Channel:

LGt 10:30:30 M My
Avg Type: RMS TR
Y Trig: Free Run Avg|Hald>100/100
Atten: 34 dB
Mkr1 889.420 MHz
-33.445 dBm

Stop 1.0000 GHz
#VBW 3.0 MHz*

Sweep 1.333 ms (5001 pts)

[ Agslam Spacirum Analyzar - Swapt 54

Fesk SEHE! parker 1 1.879600000000 GHz Aug Type: S

PNO: Fast Ly Trig:Free Run AvglHold: 441100 v
IFGain:Low

Nex|
Ref Offset 13 dB
Ref 37.00 dBm

b Start 1.000 GHz
#Res BW 1.0 MHz

661

10:38:11 AM Mar 22, 2016

Atten: 34 dB o
Mkr1 1.879 6 GHz

1.8
29.651 dBm

Stop 7.000 GHz
#VBW 3.0 MHz* Sweep 10.00 ms (5001 pts)

Peak Sez

Nex|

30MHz~1GHz

1GHz~7GHz
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Agilent Spectrum Analyzer - Swopt SA

Marker 1 12.699200000000 GHz
Wednton >

Ref Offset 13 dB
Ref 37.00 dBm

Start 7.000 GHz

Avg Type: RMS
Trig: Free Run Avg|Hald>100/100

Atten: 34 dB

Mkr1 12.
5

#VBW 3.0 MH;

#Res BW 1.0 MHz

MSG

Sweep 11.00 ms (5001 pts)

STATUS
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[ Agslam Spacirum Analyzar - Swapt 54

Feak SEtfel yarker 1 17.680800000000 GHz
P

Nex}P|
Ref Offset 13 4B
-30. B v Ref 37.00 dBm

§ Start 13.500 GHz
#Res BW 1.0 MHz

Stop 13.500 GHz

MSG

#VBW 3.0 MHz*

Report No.: CTL1603090615-WF

10:37:02 #M Mar 22, 2016
S Peak Sex

Avg Type: RMS
O Tast Ly Trig:FreeRun Avg|Hold: 451100

IFGain:Low Atten: 34 dB
Mkr1 17.680 8 GHz
-29.476 dBm

Nex|

irch

Peak

Stop 20.000 GHz
Sweep 16.33 ms (5001 pts)

STATUS

7GHz~13.5GHz

13.5GHz~20GHz

Agilent Spectrum Analyzer - Swopt SA

Marker 1 861.290000000 MHz
PNO: F

IFG:

Ref Offset 13 dB
Ref 37.00 dBm

Start 30.0 MHz

Channel:

Avg Type: RMS
Avg|Held:>100/100

Mkr1 861.290 MHz

#VBW 3.0 MH;

#Res BW 1.0 MHz

MSG

Sweep 1.333 ms (5001 pts)

STATUS

[ Agslam Spacirum Analyzar - Swapt 54

10:30:59 M My
= Peak Sez

Nex|
Ref Offset 13 dB

-34.109 dBm Ref 37.00 dBm

§ start 1.000 GHz
#Res BW 1.0 MHz

Stop 1.0000 GHz

MSG

€| Marker 1 1.909600000000 GHz
PHO:

#VBW 3.0 MHz*

810

Avg Type: RMS Peak Sez
ast Trig: Free Run Avg|Held: 97/100

FGainLow Atten: 34 dB
Mkr1 1.909 6 GHz
29.028 dBm

Stop 7.000 GHz
Sweep 10.00 ms (5001 pts)

Nex|

o
a
2

1
=
<

Agilent Spectrum Analyzer - Swopt SA

Marker 1 13.354400000000 GHz
P

N
IFG:

Ref Offset 13 dB
Ref 37.00 dBm

Start 7.000 GHz
#Res BW 1.0 MHz

sG

30MHz~1GHz

Avg Type: RMS
Tast Ly Trig:FreeRun AvglHold: 50100
v

Atten: 34 dB

Mkr1 13.
b

#VBW 3.0 MHz*

STATUS

Sweep 11.00 ms (5001 pts)

[ Agslam Spacirum Analyzar - Swapt 54

Peak Sez

NextP|

354 4 GHz

31.584 dBm Ref Offset 13 dB

Ref 37.00 dBm

} Start 13.500 GHz
#Res BW 1.0 MHz

Stop 13.500 GHz

sG

€| Marker 1 16.889100000000 GHz

1GHz~7GHz

Avg Type: RMS Peak Sez

PHO: Tast Ly Trig:Free Run AvglHold: 281100

IFGain:Low Atten: 34 dB

Mkr1 16.889 1 GHz
-28.994 dBm

Stop 20.000 GHz

#VBW 3.0 MHz* Sweep 16.33 ms (5001 pts)

Nex|

o
a
2

g
=
=

7GHz~13.5GHz

13.5GHz~20GHz
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WCDMA Band I

9262

[ Agslam Spacirum Analyzar - Swapt 54
Trace/Deti:ctor

Channel:

Agilent Spectrum Analyzer - Swopt SA

Marker 1 227.104000000 MHz Avg Type: Log-Pur Peak Seticl ok or 1 1.852000000000 GHz i Aug Type: Log Pur
PNO: Trig: Free Run Avg|Held:>100/100 P Trig: Free Run Avg|Held: 39/100

il R il R et o R s
Ref Offset 13 dB Mkr1 227. Ref Offset 13 4B Mkr1 1
Ref 35.00 dBm . 0dBidiv  Ref 35.00 dBm —

Next PK CleanWrite

hd

Trace Ayerage
| -

a
———
i

Mak Hold
Min Hold
View Ialt’
Trage On
More|

Start 30.0 MHz Stop 1.0000 GHz & Start 1.000 GHz Stop 7.000 GHz 10r3
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (5001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (5001 pts)

Msa STATUS Msa STATUS

30MHz~1GHz 1GHz~7GHz

Agilent Spectrum Analyzer - Swopt SA " Agilent Spectrum Analyzer - Swept SA
F E F 16

€| Marker 1 16.701900000000 GHz i Avg Typs: Log-Pur - Peak Setr
P 5ty Trig: Free Run Avg|Held: 321100

Marker 1 7.748800000000 GHz fvg Type: Log-Pur Peak Sec
PNO: Fast ) Trig: Free Run Avg|Held: T0M00
T Atten: 32 dB

iF ow Atten: 32 dB

Akr Nex| - Nex|
Ref Offset 13 dB Mkr17.748 8 GHz Ref Offset 13 4B Mkr1 1 z

7.
Ref 35.00 dBm -31.653 dBm iv  Ref 35.00 dBm

ch
Peak
Next PK Next PKRight|
Next Rk Left
Marke[ Delta
4 MKr—CF
Mkr—RefLvi
More

Start 7.000 GHz Stop 13.500 GHz § start 13.500 GHz Stop 20.000 GHz e
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 11.00 ms (5001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 16.33 ms (5001 pts)

usc s usc

7GHz~13.5GHz 13.5GHz~20GHz

Channel: 9400

[P e p— p———y T ‘Agilant Spectrum Analyzar - SwaptSA
: ak Seirc 2

Marker 1 758.858000000 MHz X fivg Type: Log-Pur Marker 1 1.879600000000 GHz i Aug Type: Log-Pur
P

PRO: Fast Cpy Trig: Free Run AvglHeld>100/100 st Cpy 17ig:Free Run Avg|Hold: 841100
IFGain:Low Atten: 32 d8 IFG: ow Atten: 32 dB

Ref Offset 13 dB Mkr1 ‘75_?‘858 MHz e Ref Offset 13 4B Mkr1 1.879

Ref 35.00 dBm -34.185 dBm . Ref 35.00 dBm 22 01

Start 30.0 MHz Stop 1.0000 GHz b Start 1.000 GHz Stop 7.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (5001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (5001 pts)

usc s usc

us

30MHz~1GHz 1GHz~7GHz
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Agilent Spectrum Analyzer - Swopt SA

Avg Type: Log-Pur
Trig: Free Run Avg|Held: 56100

Atten: 32 dB

Marker 1 13.319300000000 GHz
Wednton >

Mkr1 13.319 3 GHz [

Ref Offset 13 dB -29.608 dBm

Ref 35.00 dBm

Start 7.000 GHz
#Res BW 1.0 MHz

Msa

Stop 13.500 GHz
Sweep 11.00 ms (5001 pts)

STATUS

#VBW 3.0 MHz

Page 26 of 32

Feak Setfel yarker 1 16.893000000000 GHz
P

§ Start 13.500 GHz
#Res BW 1.0 MHz

Msa

Report No

Avg Type: Log-Pr
O Tamt Ly Trig:FreeRun Avg|Hold: 331100

IFGain:Low Atten: 32 dB

Mkr1 16

-26.

Ref Offset 13 dB
Ref 35.00 dBm

Stop 20.000 GHz
Sweep 16.33 ms (5001 pts)

STATUS

#VBW 3.0 MHz

.. CTL1603090615-WF

[ Agslam Spacirum Analyzar - Swapt 54

Peak Sedrch

Nex|

Peak

7GHz~13.5GHz

13.5GHz~20GHz

Channel:

Agilent Spectrum Analyzer - Swept SA
T Peak Sez

Marker 1 972.840000000 MHz fvg Type: Log-Pur
PNO: Fast ) Avg|Held:>100/100

IF G ow
Mkr1 972.840 MHz [

Ref Offset 13 dB 34.889 dBm
-0, i

Ref 35.00 dBm

"\
e mp———— T VAT B L

Start 30.0 MHz
#Res BW 1.0 MHz

Msa

Stop 1.0000 GHz

#VBW 3.0 MHz Sweep 1.000 ms (5001 pts)

STATUS

€| Marker 1 1.907200000000 GHz
PHO:

§ start 1.000 GHz
#Res BW 1.0 MHz

Msa

9538

[ Agslam Spacirum Analyzar - Swapt 54

Aug Type: Log-Pur

ast Ly Trig:Free Run Avg|Hold: 59/100

FGainLow Atten: 32 dB

Mkr1 1.907 2 GHz
Ref Offset 1 -
Ref 35.00 dBm 20.948 dBm

-

Stop 7.000 GHz
Sweep 10.00 ms (5001 pts)

3dB

#VBW 3.0 MHz

Peak Sez

Nex|

n

Next A

=
8

Mkr—H§

|.".
5
=

Peak

k Left

30MHz~1GHz

Agilent Spectrum Analyzer - Swept SA
Avg Type: Log-Pwr Peak Sex

Marker 1 9.414100000000 GHz
P Avg|Held: 72100

NO: Fast L)
IF Gain:Low

Trig: Free Run

Atten: 32 dB
nkr Nex|

Ref Offset 13 dB Mkr1

Ref 35.00 dBm -

Start 7.000 GHz
#Res BW 1.0 MHz

usc

Stop 13.500 GHz
Sweep 11.00 ms (5001 pts)

STATUS

#VBW 3.0 MHz

1GHz~7GHz
] i
€| Marker 1 16.779900000000 GHz

} Start 13.500 GHz
#Res BW 1.0 MHz

usc

Spectrum Analyzer - Swopt SA

Avg Type: Log-Pwr
PHO: fast po Trig: Free Run Avg|Hold: 391100
IFGain:Low Atten: 32 dB

Ref Offset 1 Mkr1 1
Ref 35.00 dBm -

3dB

-

Stop 20.000 GHz

#VBW 3.0 MHz Sweep 16.33 ms (5001 pts)

Peak Sez

Nex|

o
a
2

g
=
=

7GHz~13.5GHz

13.5GHz~20GHz
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WCDMA Band V
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Channel:

4132

Agilent Spectrum Analyzer - Swopt SA

Marker 1 827728000000 MHz Avg Type

PRO: Fast Cpy Trig: Free Run
IFGain:Low Atten: 32 dB

Ref Offset 11 dB
Ref 33.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

s

Log-Pur

Avg|Held>100/100

Mkr1 827.7
23.492 dBm

Stop 1.0000 GHz
Sweep 1.000 ms (5001 pts)

irel

" Agilent Spectrum Analyzer - Swept SA

1

Marker 1 9.407800000000 GHz
P

Avg Type: Log-Pwr
Trig: Free Run Avg|Held: 45/100

st
= Atten: 32 dB

IFG: ow

Mkr1 9.407 8 GHz

Ref Offset 11 dB. 32.704 dBm

iv  Ref 33.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz

Stop 10.000 GHz

#VBW 3.0 MHz Sweep 135.00 ms (5001 pts)

30MHz~1GHz

1GHz~10GHz

Channel:

4183

Marker 1 835.234000000 MHz
\F Low

m Trig: Free Run
reall
o > Atten: 32 48

Ref Offset 11 dB
Ref 33.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

Msa

#VBW 3.0 MHz

Avg Type: Log-Pwr
Avg|Held:>100/100

Mkr1 835.294 MHz
22,300 dBm

Stop 1.0000 GHz
Sweep 1.000 ms (5001 pts)

STATUS

T Agien

Peak Searc!

1

trum Analyzer - Swept SA

Avg Type: Log-Pwr
Trig: Free Run Avg|Held=>100/100

Atten: 32 dB

Marker 1 5.773600000000 GHz
PHO:
IFG

5t

Ref Offset 11 dB.
Ref 33.00 dBm

Start 1.000 GHz Stop 10.000 GHz

#Res BW 1.0 MHz Sweep 135.00 ms (5001 pts)

fre STATUS

Mkr1 5
-3

#VBW 3.0 MHz

Peak Sea

30MHz~1GHz

1GHz~10GHz

Channel:

4233

Agilent Spectrum Analyzer - Swopt SA

Marker 1 845.?7000000 MHz
PRO: Fast Cpy Trig: Free Run
IFGain:Low Atten: 32 dB

Ref Offset 11 dB
Ref 33.00 dBm

Start 30.0 MHz
#Res BW 1.0 MHz

usc

Avg Type: Log-Pwr
Avg|Held:>100/100

Mkr1 845.770 MHz
23.569 dBm

Stop 1.0000 GHz
Sweep 1.000 ms (5001 pts)

irel

1

Agilent Spectrum Analyzer - Swept SA

Avg Type: Log-Pwr
Avg|Held: 40/100

Marker 1 8.353000000000 GHz
Pl
IFG

Trig: Free Run
i Atten: 32 dB
Ref Offset 11 dB Mkr1
Ref 33.00 dBm h

o

Start 1.000 GHz
#Res BW 1.0 MHz

usc

Stop 10.000 GHz
Sweep 15.00 ms (5001 pts)

30MHz~1GHz

1GHz~10GHz
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Radiated Measurement:
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GSM 850
G Peak . .
Frequency | Puea Py . a Limit | Margin o
Channel (MH2) dBm) | (dB) Diatance ég;[ﬁ(ndn; (I(Ejg?nF]’) (dBm) (dB) Polarization
1648.40 | -33.25 | 3.00 3.00 9.58 -26.67 | -13.00 | 13.67 H
128 2472.60 | -38.00 | 3.47 3.00 10.72 -30.75 | -13.00 | 17.75 H
1648.40 | -32.39 | 3.00 3.00 9.68 -25.71 | -13.00 | 12.71 V
2472.60 | -36.67 | 3.47 3.00 10.72 -29.42 | -13.00 | 16.42 \%
1673.20 | -32.21 | 3.14 3.00 9.61 -25.74 | -13.00 | 12.74 H
190 2509.80 | -39.13 | 3.59 3.00 10.77 -31.95 | -13.00 | 18.95 H
1673.20 | -31.51 | 3.14 3.00 9.61 -25.04 | -13.00 | 12.04 V
2509.80 | -39.06 | 3.59 3.00 10.77 -31.88 | -13.00 | 18.88 V
1697.60 | -31.12 | 3.26 3.00 9.77 -24.61 | -13.00 | 11.61 H
251 2546.40 | -38.98 | 3.69 3.00 10.89 -31.78 | -13.00 | 18.78 H
1697.60 | -31.57 | 3.26 3.00 9.77 -25.06 | -13.00 | 12.06 V
2546.40 | -37.57 | 3.69 3.00 10.89 -30.37 | -13.00 | 17.37 \%
GSM1900
G Peak . .
Frequency | Pumea | Pu : y Limit | Margin .
Channel (MH2) dBm) | (dB) Diatance égitﬁ(ndn;) (I(Ejl;ﬁ) (dBm) (dB) Polarization
3700.40 | -37.26 | 4.25 3.00 12.34 -30.68 | -13.00 | 17.68 H
512 5550.60 | -41.50 | 4.97 3.00 13.52 -34.25 | -13.00 | 21.25 H
3700.40 | -36.00 | 4.25 3.00 12.34 -29.32 | -13.00 | 16.32 \%
5550.60 | -42.27 | 4.97 3.00 13.52 -35.02 | -13.00 | 22.02 \%
3760.00 | -36.39 | 4.38 3.00 12.34 -29.92 | -13.00 | 16.92 H
661 5640.00 | -42.31 | 5.01 3.00 13.58 -35.13 | -13.00 | 22.13 H
3760.00 | -37.51 | 4.38 3.00 12.34 -31.04 | -13.00 | 18.04 \%
5640.00 | -42.36 | 5.01 3.00 13.58 -35.18 | -13.00 | 22.18 \%
3819.60 | -37.14 | 4.49 3.00 12.45 -30.63 | -13.00 | 17.63 H
810 5729.40 | -42.46 | 5.26 3.00 13.66 -35.26 | -13.00 | 22.26 H
3819.60 | -36.59 | 4.49 3.00 12.45 -30.08 | -13.00 | 17.08 \%
5729.40 | -43.17 | 5.26 3.00 13.66 -35.97 | -13.00 | 22.97 \%
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WCDMA Band Il
Channel G Peak - .
Frequency | Ppea Pq . a Limit | Margin o
(MH2) (dBm) | (dB) Diatance ég;[re:?dné (I(Ejlé?rs) (dBm) (dB) Polarization
3704.80 | -38.59 | 4.27 3.00 12.34 -32.01 | -13.00 | 19.01 H
9262 5557.20 | -43.42 | 4.99 3.00 13.52 -36.17 | -13.00 | 23.17 H
3704.80 | -40.58 | 4.27 3.00 12.34 -33.90 | -13.00 | 20.9 vV
5557.20 | -41.99 | 4.99 3.00 13.52 | -34.74 | -13.00 | 21.74 \
3760.00 | -39.43 | 4.38 3.00 12.34 -32.96 | -13.00 | 19.96 H
9400 5640.00 | -39.59 | 5.01 3.00 13.58 -32.41 | -13.00 | 19.41 H
3760.00 | -38.40 | 4.38 3.00 12.34 -31.93 | -13.00 | 18.93 V
5640.00 | -39.63 | 5.01 3.00 13.58 -32.45 | -13.00 | 19.45 \%
3815.20 | -39.74 | 4.47 3.00 12.45 -33.23 | -13.00 | 20.23 H
9538 5722.80 | -43.22 | 5.23 3.00 13.66 -36.02 | -13.00 | 23.02 H
3815.20 | -40.68 | 4.47 3.00 12.45 -34.17 | -13.00 | 21.17 vV
5722.80 | -42.84 | 5.23 3.00 13.66 -35.64 | -13.00 | 22.64 \
WCDMA Band V
G Peak o .
Frequency | Ppea Pq . i Limit | Margin N
Channel (MH2) (dBm) | (dB) Diatance é;;[re:?dn; (E:;s) (dBm) (dB) Polarization
1652.80 | -39.19 | 3.02 3.00 9.58 -32.61 | -13.00 | 19.61 H
9262 2479.20 | -43.97 | 3.51 3.00 10.72 -36.72 | -13.00 | 23.72 H
1652.80 | -40.73 | 3.02 3.00 9.68 -34.05 | -13.00 | 21.05 V
2479.20 | -43.08 | 3.51 3.00 10.72 -35.83 | -13.00 | 22.83 V
1673.20 | -39.39 | 3.14 3.00 9.61 -32.92 | -13.00 | 19.92 H
9400 2509.80 | -43.32 | 3.59 3.00 10.77 -36.14 | -13.00 | 23.14 H
1673.20 | -41.55 | 3.14 3.00 9.61 -35.08 | -13.00 | 22.08 V
2509.80 | -41.31 | 3.59 3.00 10.77 -34.13 | -13.00 | 21.13 V
1693.20 | -40.47 | 3.24 3.00 9.77 -33.96 | -13.00 | 20.96 H
9538 2539.80 | -38.28 | 3.65 3.00 10.89 -31.08 | -13.00 | 18.08 H
1693.20 | -41.12 | 3.24 3.00 9.77 -34.61 | -13.00 | 21.61 \%
2539.80 | -42.54 | 3.65 3.00 10.89 -35.34 | -13.00 | 22.34 V
Remark:

1. EIRP=Pye(dBm)-P.(dB) +G,(dBi)
2. We were not recorded other points as values lower than limits.

3. Margin = Limit - EIRP




V1.0 Page 30 of 32 Report No.: CTL1603090615-WF

3.5 Frequency Stability under Temperature & Voltage Variations
LIMIT

Cellular Band: 12.5ppm PCS Band: Within the authorized frequency block

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

AN

Att.

Variable Power Supply
TEST PROCEDURE

The EUT was setup according to EIA/TIA 603C

Frequency Stability under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW
low enough to obtain the desired frequency resolution and measure EUT 20°C operating frequency as
reference frequency. Turn EUT off and set the chamber temperature to -30°C . After the temperature
stabilized for approximately 30 minutes recorded the frequency. Repeat step measure with 10°C
increased per stage until the highest temperature of +50°C reached.

Frequency Stability under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the
EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (£15%) and endpoint, record the
maximum frequency change.

TEST RESULTS
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Reference Frequency: GSM850 Middle channel=190 channel=836.6MHz
Frequency error .
Voltage (V) Temperature (°0 Limit (ppm) Result
Hz ppm
-30 84 0.100
-20 70 0.084
-10 35 0.042
0 36 0.043
4.20 10 27 0.032
20 17 0.020 2.5 Pass
30 48 0.057
40 69 0.082
50 84 0.100
4.70 25 79 0.094
End point 3.80 25 84 0.100
Reference Frequency: PCS1900 Middle channel=661 channel=1880MHz
Voltage (V) Tempoerature i 2 o ™ Limit (ppm) Result
(C) Hz ppm
-30 95 0.051
-20 48 0.026
-10 7 0.041
0 41 0.022
4.20 10 36 0.019 Witrf:in_ thtzI
20 15 0.008 ?rlgqggﬁgy Pass
30 27 0.014 block
40 60 0.032
S0 59 0.031
4.70 25 61 0.032
End point 3.80 25 79 0.042
Reference Frequency: WCDMA Band Il Middle channel=9400 channel=1880MHz
Voltage (V) Tempoerature Frequency error Limit (ppm) Result
(C) Hz ppm
-30 86 0.046
-20 /1 0.038
-10 68 0.036
0 54 0.029
4.20 10 47 0.025 Witr:\in_ thtzI
20 12 0.006 ?rlgqggﬁgy Pass
30 63 0.034 block
40 76 0.040
50 80 0.043
4.70 25 54 0.029
End point 3.80 25 76 0.040
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Reference Frequency: WCDMA Band V Middle channel=4182 channel=836.6MHz
Voltage (V) Tempcerature Frequency error Limit (ppm) Result
(C) Hz ppm
-30 /3 0.087
-20 63 0.075
-10 49 0.059
0 68 0.081
4.20 10 40 0.048
20 14 0.017 2.5 Pass
30 37 0.044
40 65 0.078
50 49 0.059
4.70 25 65 0.078
End point 3.80 25 71 0.85
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