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g0 G ElNSE J. e [ 3 A J ]
Center Freq 515.000000 MHz #avg Type: RMS - . ) #Avg Type: RMS
o e Trig: Free Run Avg|Hels ; Tast - Trig:Free Run Avg|Hold: 55
#Atten: 40 dB w WBAtten: 40 dB
Mkr1 201.79 MHz Mkr1 208.80 MHz
Ref Offset 7.61 dB Ref Offset 7.61 dB
Ref 20.00 dBm -43.269 dBm dv  Ref 20,00 dBm -43.453 dBm

Start 30.0 MHz Stop 1.0000 GHz Start 30.0 MHz Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (SIJI'IIH pts) #Res BW 1.0 MHz #VBW 3.0 MHz" #Sweep 1.000s (3I]III'I1 pts)

starus Al

o Trig: Frae
BAtten: 45 dB

Mkr2 2.644 47 GHz Mkr2 2.651 53 GHz
Ref Offset 8568 dB Ref Offset 8 58 dB
Ref 30,00 GBm -33.53 0 Ref 30.00 dBm -33.41
&

Start 1.000 GHz Stop 3.000 GHz Start 1.000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (30001 pts) #Res BW 1.0 MHz #BW 3.0 MHz* #Sweep 1.000 s (30001 pts)

sTaTus €3 Align Noy

GSM1900-661-0-1000~3000MHz-PASS GPRS1900-661-0-1000~3000MHz-PASS

agflent Spectrum Analyzer - Swept SA Agflent Spectrum Analyzer - Swept SA

I 0L &
Center Freq 11.500000000 GHz #Avg Type: RMS Center Freq 11.500000000 GHz #hvg TW*‘:MS
- F:

Trig: Free Run AvglHold: 515 st ra- Trig:Free Run AvglHol
#Amen: 20 4B v #Anten: 30 4B

Mkr1 16.930 4 GHz Mkr1 16.936 0 GHz
Ref 20,00 dBm -42.597 dBm 0 Ref 20,00 dBm -42.572 dBm

Center Freq
11.600000000 GHz,

Start 3.000 GHz Stop 20.000 GHz Start 3.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (30001 pts) #Res BW 1.0 MHz #BW 3.0 MHz* #Sweep 1.000s (3l]IlIl1 pts)|

ide oo Trig: Free Run
Lowe BAtten: 30 dB

Ref Offset 7.61 dB Ref Offset 7.61 dB
Ref 20.00 dBm 7.910d 0ceide  Ref 20.00 dBm

Start 9.00 kHz Stop 150.00 kHz Start 9.00 kHz Stop 150.00 kHz
#Res BW 1.0 kHz #VBW 3.0 kHz* #Sweep 1.000 s (10001 pts) #Res BW 1.0 kHz #VBW 3.0 kHz" #Sweep 1.000 s (10001 pts)

starus ) Align
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GSM1900-810-0-0.009~0.15MHz-PASS

ngue.-;pamm‘mm-r y.eus.n

Cenler Freq 15. 075000 MHz
Trig: Free Run

0: Fast ——
IFoaintow #asen: 40 dB

Ref Offset 7.61 dB
Ref 10.00 dBm

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 1.000 s (10001 pts)

smarus €3 Align Now, All required

GPRS1900-810-0-0.009~0.15MHz-PASS

Agilent Spectrum Analyzer - suq:lﬂ-l

Cenler Freq 15. 075000 MHz ) #Avg Typa RMS i Frequency
O Tost o Trig:Frae Run AvglHold: 55

ot o BAtten: 40 4B

Ref Offset 7.61 dB
Ref 10.00 dBm

15.075000 MHz|

Start 150 kHz Stop 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz* #Sweep 1.000 s (10001 pts)

starus g3 Align Now, All required

GSM1900 810-0-0.15~30MHz-PASS

#Avg Type RMS
Fast - Trig:Free Run AvglHeld: 515
oo | WAtten: 40 4B

Ref Offset 7.61 dB
Ref 20.00 dBm

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (30001 pts)

sTaTu €3 Align Now, All required

GPRS1900 810-0-0.15~30MHz-PASS

¥Avg Type RMS " Frequency
ey Trig:Fras Run AvglHold: 55 T
ot o BAtten: 40 4B

Ref Dffset 761 dB

Mkr1
Ref 20.00 dBm b

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 1.0 MHz #BW 3.0 MHz* #Sweep 1.000 s (30001 pts)

s1aUs €3 Align Now, All required

GSM1 900-810-0-30~1000MHz-PASS

5
#Avg Type: RMS

o Trig: Free Run AvglHold: 515
oo WAmten 46 4B

Start 1.000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (30001 pts)

sTaTu €3 Align Now, All required

GPRS1900 810-0-30~1000MHz-PASS

Hhvg Type RMS
st o Trig:Free Run AvglHold: 5/5
\Foainiow  #Amen: 46 4B

Start 1.000 GHz Stop 3.000 GHz
#Res BW 1.0 MHz #BW 3.0 MHz* #Sweep 1.000 s (30001 pts)

s1aUs €3 Align Now, All required

GSM1900-810-0-1000~3000MHz-PASS

GPRS1900-810-0-1000~3000MHz-PASS
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gilent Spectrum Analyzer - Swept SA
T

o E A1 CFF i e 10, 2005
Center Freq 11.500000000 GHz #Avg Type: RMS Frequency
Pborast o Trig: Frae Run AvglHeld: 515
IFGainilow  BAtten: 30 di
Ref Offset9.98 dB
Ref 20.00 dBm

Start 3.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 1.000 s (30001 pts)

smatus € Align Now, Al required
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Agilent Spectrum Analyzer - Swept SA

o< - : I A2LG

Center Freq 11.500000000 GHz . #Avg Type: RMS
NG fost —+- Trig:Frae Run AvglHold: 55
IFGaindow __ MAtten: 30 d

Ref Offset 9.98 dB
Ref 20.00 dBm

Start 3.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz" #Sweep 1.000 s (30001 pts)

siarus g3 Align Now, All required

GSM1900-810-0-3000~20000MHz-PASS

GPRS1900-810-0-3000~20000MHz-PASS
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4.6 Frequency Stability Test

TEST APPLICABLE

1. According to FCC Part 2 Section 2.1055 (a)(1), the frequency stability shall be measured with variation of
ambient temperature from -30°C to +50°C centigrade.

2. According to FCC Part 2 Section 2.1055 (E) (2), for battery powered equipment, the frequency stability
shall be measured with reducing primary supply voltage to the battery operating end point, which is
specified by the manufacture.

3. Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand carried
voltage equipment and the end voltage point was 10.8V.

TEST PROCEDURE

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make
measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMU200 DIGITAL
RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature;

2. Subject the EUT to overnight soak at -30C;

3. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call on middle
channel of PCS 1900 and GSM850, measure the carrier frequency. These measurements should be
made within 2 minutes of Powering up the EUT, to prevent significant self-warming;

4. Repeat the above measurements at 10°C increments from -30°C to +50°C. Allow at least 0.5 hours at
each temperature, unpowered, before making measurements;

5. Remeasure carrier frequency at room temperature with nominal voltage. Vary supply voltage from
minimum voltage to maximum voltage, in 0.1Volt increments remeasuring carrier frequency at each
voltage. Pause at nominal voltage for 0.5 hours unpowered, to allow any self-heating to stabilize, before
continuing;

6. Subject the EUT to overnight soak at +50C;

7. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call on the
centre channel, measure the carrier frequency. These measurements should be made within 2 minutes of
Powering up the EUT, to prevent significant self-warming;

8. Repeat the above measurements at 10°C increments from +50°C to -30°C. Allow at least 0.5 hours at
each temperature, unpowered, before making measurements;

9. At all temperature levels hold the temperature to +/- 0.5°C during the measurement procedure;

TEST CONFIGURATION

OVEN ROOM
COMMUNICATION
SIMULATOR ANTENNA
EXTERNAL POWER SOURCE

DC POWER SUPPLY EUT
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TEST LIMITS

For Hand carried battery powered equipment

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1 ppm of the
received frequency from the base station. This accuracy is sufficient to meet Sec. 24.235, Frequency Stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block. As this transceiver is considered "Hand carried, battery powered equipment" Section
2.1055(d)(2) applies. This requires that the lower voltage for frequency stability testing be specified by the
manufacturer. This transceiver is specified to operate with an input voltage of between 3.40VDC and
4.20VDC, with a nominal voltage of 3.80 DC. Operation above or below these voltage limits is prohibited by
transceiver software in order to prevent improper operation as well as to protect components from overstress.
These voltages represent a tolerance of -10 % and +12.5 %. For the purposes of measuring frequency
stability these voltage limits are to be used.

For equipment powered by primary supply voltage

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1 ppm of the
received frequency from the base station. This accuracy is sufficient to meet Sec. 24.235, Frequency Stability.
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block. For this EUT section 2.1055(d)(1) applies. This requires varying primary supply voltage from
85 to 115 percent of the nominal value for other than hand carried battery equipment.

TEST RESULTS

GSM 850 Middle channel=190 channel=836.6MHz
DC Power Temp:erature Frequency Frequency Limit Verdict
('C) error(Hz) error(ppm) (ppm)
3.80 25 48 0.058 2.50 PASS
3.42 25 -21 -0.025 2.50 PASS
4.18 25 -18 -0.022 2.50 PASS
3.80 -30 -38 -0.046 2.50 PASS
3.80 -20 -21 -0.025 2.50 PASS
3.80 -10 36 0.044 2.50 PASS
3.80 0 19 0.023 2.50 PASS
3.80 10 49 0.059 2.50 PASS
3.80 20 36 0.044 2.50 PASS
3.80 30 37 0.045 2.50 PASS
3.80 40 -16 -0.019 2.50 PASS
3.80 50 -33 -0.040 2.50 PASS
GSM 1900 Middle channel=661 channel=1880MHz
DC Power Temp:erature Frequency Frequency Limit Verdict
('C) error(Hz) error(ppm) (ppm)

3.80 25 -30 -0.016 2.50 PASS
3.42 25 -30 -0.016 2.50 PASS
4.18 25 3 0.002 2.50 PASS
3.80 -30 -14 -0.007 2.50 PASS
3.80 -20 -9 -0.005 2.50 PASS
3.80 -10 25 0.013 2.50 PASS
3.80 0 -50 -0.027 2.50 PASS
3.80 10 21 0.011 2.50 PASS
3.80 20 -3 -0.002 2.50 PASS
3.80 30 -45 -0.024 2.50 PASS
3.80 40 1 0.001 2.50 PASS
3.80 50 50 0.027 2.50 PASS
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GPRS 850 Middle channel=190 channel=836.6MHz

DC Power Tempﬂerature Frequency Frequency Limit Verdict
('C) error(Hz) error(ppm) (ppm)
3.80 25 -17 -0.021 2.50 PASS
3.42 25 45 0.055 2.50 PASS
4.18 25 27 0.033 2.50 PASS
3.80 -30 46 0.056 2.50 PASS
3.80 -20 17 0.021 2.50 PASS
3.80 -10 -9 -0.011 2.50 PASS
3.80 0 -5 -0.006 2.50 PASS
3.80 10 -43 -0.052 2.50 PASS
3.80 20 -35 -0.042 2.50 PASS
3.80 30 -21 -0.025 2.50 PASS
3.80 40 5 0.006 2.50 PASS
3.80 50 -43 -0.052 2.50 PASS
GPRS 1900 Middle channel=661 channel=1880MHz
DC Power Tempoerature Frequency Frequency Limit Verdict
('C) error(Hz) error(ppm) (ppm)
3.80 25 -5 -0.003 2.50 PASS
3.42 25 29 0.015 2.50 PASS
4.18 25 28 0.015 2.50 PASS
3.80 -30 50 0.027 2.50 PASS
3.80 -20 -49 -0.026 2.50 PASS
3.80 -10 -8 -0.004 2.50 PASS
3.80 0 6 0.003 2.50 PASS
3.80 10 19 0.010 2.50 PASS
3.80 20 34 0.018 2.50 PASS
3.80 30 -19 -0.010 2.50 PASS
3.80 40 2 0.001 2.50 PASS
3.80 50 43 0.023 2.50 PASS
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4.7 Peak-to-Average Ratio (PAR)

LIMIT
The Peak-to-Average Ratio (PAR) of the transmission may not exceed 13 dB.

TEST CONFIGURATION

I CMW500

E Directional coupler }
L

EUT ,
Spectrum
Analvzer

TEST PROCEDURE

Use spectrum to measure the total peak power and record as Prk. Use spectrum to measure the total
average power and record as Pay. Both the peak and average power levels must be expressed in the same
logarithmic units (e.g., dBm).

Determine the PAPR from:

PAPR (dB) = Prk (dBm) - Pavg (dBm).

TEST RESULTS

Band Channel Result(dB) Limit(dB) Verdict
GSM850 128 9.93 13 PASS
GPRS850 128 9.91 13 PASS
GSM850 190 9.92 13 PASS
GPRS850 190 9.92 13 PASS
GSM850 251 9.94 13 PASS
GPRS850 251 9.99 13 PASS
Band Channel Result(dB) Limit(dB) Verdict
GSM1900 512 9.48 13 PASS
GPRS1900 512 9.58 13 PASS
GSM1900 661 9.33 13 PASS
GPRS1900 661 9.46 13 PASS
GSM1900 810 9.68 13 PASS
GPRS1900 810 9.66 13 PASS
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agflent Spectrum Analyzer - Power Stat CCDF
-

03:42-40 PM D 10), 2005
MH: Radie Std: Nene
Counts:10.0 MH0.0 Mpt

Center Freq 824.200000 MHz Center Freq: 824.200000 MHz
Trig: Free Run

BAsten: 40 d

Frequency

#IFGainiLaw

Average Power

18.96 dBm
11.38 % at 0dB

DAR
0.01 %
0.001 %

i 0dB
Info B 2,0000 MHz

status € Align Now, Al required

gflent Spectrum Analyzer - Power Stat CCDF
I

Center Freq 824.200000 MHz :
W 1 1ig: Frae Run

HIFGainiLow  WAtten: 40 d

Center Freq: 824.200000
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o P Dec 10, 2005
MHz Radlo Std: None
Counts:10.0 MH0.0 Mpt

Average Power

23.80 dBm
10.92 % at 0dB

10 9% ——

0.001 %
0.0001 %
Peak

“ode

Info BW 2.0000 MHz

S1arus g3 Align Now, All required

Frequency

03:44:10 PMDEC 10, 2025
Radle Std: Nene

Center Freq: 836600000 MHz
Counts:10.0 MI0.0 Mpt

Trig: Free Run
BAtten: 40 df

Freguency

#IFGainiLaw

Average Power

19.50 dBm
11.61 % at 0dB

0.01%

0.0001 %

Peak 14.90 dB

34.40 dBm

Info BW 2.0000 MHz

STATUS €3 Align Now, All required

oo Trig: Fres Run

HIFGainiLow  WAtten: 40 d

Center Freq: 836 500000

b ALIGH 035440 PMDEC 10, 2025
MHz Radlo Std: None
Counts:10.0 MH0.0 Mpt

Average Power

24.25 dBm
11.02 % at 0dB

0.01 %
0.001 %
0.0001 %
Peak

9.94 dB
4 dB

.92 dB
dBm

0.0001 %
um“l]dB

Info BW 2.0000 MHz

1A= €3 Align Now, All required

Frequency

& 013:45:20 PMDec 10, 2005
Center Freq: 46.600000 MHz Radlo Std: None

Trig: Free Run Counts:10.0 Mi0.0 Mpt

#Amen: 40 4B

Frequency

#IFGain:Low

Average Power

20.24 dBm
11.65 % at 0dB

10.0 %
1.0 %
0.1%
0.01 %
0.001 %
0.0001
Peak

“odB
Info BW 2.0000 MHz

STATUS €3 Align Now, All required

GPRS850-190-5-PASS

gflent Spectrum Analyzer - Power Stat CCDF
TN :
Center Freq 848.800000 MHz

Trig: Free Run

HIFGaimLow  WAuen: 40 dB

Average Power

24.37 dBm
10.87 % at 0dB

0.01 %
0.001 %
0.0001
Peak

10.00 dB
10.01 dB

» 10.01 dB
11.94 dB
31 dBm

%!

0dB
Info BW 2.0000 MHz

Center Freq: 848.800000 MHz

o P Dec 10, 2005
Ra d: None
Counts:10.0 MH10.0 Mpt

1A= €3 Align Now, All required

Frequency

GSM850-251-5-PASS

GPRS850-251-5-PASS
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gilent Spectrum Analyzer - Power Stat CCDF

R G T Gh
Center Freq 1.850200000 GHz Center Freq: 1850200000 GHz Radlo Std: None Frequency
Trig: Free Run Counts:10.0 MH0.0 Mpt

#IFGaindLaw  WAtten: 40 df

040240 PMDEC 10, 2025

Average Power

17.78 dBm
11.69 % at 0dB

i 0dB
Info B 2,0000 MHz

status € Align Now, Al required
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Agllent Spectrum Analyzer - Power Stat CCOF
e - [ E o J: YN 04:26:26 PMDEC 10, 2005

Center Freq 1.850200000 GHz Center Freq: 1850200000 GHz Radlo Std: None L
Trig: Free Run Counts:10.0 MHO.0 Mpt

HIFGainiLow  WAtten: 40 d

Average Power

18.04 dBm
11.30 % at 0dB 10%[

0.001 %
0.0001 %
Peak

" 0dB
Info BW 2.0000 MHz

S1arus g3 Align Now, All required

GSM1900-512-0-PASS

gilent Spectrum Analyzer - Power Stat CCDF

b G T EE
Center Freq 1.880000000 GHz Center Freq: 1330000000 GHz Radlo Std: None Frequency
Trig: Free Run Counts:10.0 MH0.0 Mpt

#IFGaindLaw  WAtten: 40 df

PMDEE 10, 2055

Average Power

17.14 dBm
12.00 % at 0dB

“odB
Info BW 2.0000 MHz

STATUS €3 Align Now, All required

GPRS1900-512-0-PASS

Agllent Spectrum Analyzer - Power Stat CCOF

T [ g T 206 (04:27.41 PM Dec 10, 2025

Center Freq 1.880000000 GHz Center Freq: 1330000000 GHz Radlo Std: None L
Trig: Free Run Counts:10.0 MHO.0 Mpt

HIFGainiLow  WAtten: 40 d

Average Power

17.27 dBm
11.56 % at 0dB

9.38dB

9.44 dB

9.46 dB

9.47 dB
0.001% 9.47dB
0.0001 % 947 dB
Peak

0.01%

0.0001 %
nm“ﬂdﬂ

Info BW 2.0000 MHz

1A= €3 Align Now, All required

04:05:05 PMDer: 10,2025
Center Freq: 1508800000 GHz Radlo Std: None Frequency

= Trig: Free Run Counts:10.0 MI10.0 Mpt
#IFGainLow  MAmen: 40 di

Average Power

16.98 dBm
11.15 % at 0dB

0.1

0.01 % 9.69 dB
0.001 % 70
0.0001 % 9.70dB

Peak 1.46 dB
44 dBm

“odB
Info BW 2.0000 MHz

STATUS €3 Align Now, All required

GPRS1900-661-0-PASS

Agilent Spectrum Analyzer - Power Stat CCOF

o : & s

Center Freq 1.909800000 GHz Center Freq: 1.908300000 GHz Radle Std: None Frequency
Trig: Free Run Counts:10.0 MM0.0 Mpt

HIFGaimLow  WAuen: 40 dB

PiDec 10, 2005

Average Power

17.30 dBm
11.06 % at 0dB

0.01 %
0.001 %
0.0001 %
Peak

%!

0dB
Info BW 2.0000 MHz

1A= €3 Align Now, All required

GSM1900-810-0-PASS

GPRS1900-810-0-PASS
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5 Test Setup Photos of the EUT
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External and Internal Photos of the EUT
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