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Model12-421.025MHz 30MHz-1GHz

Keysight Spectrom Anlyzer-SweptSA i i i i ) o o )
RL [ E SENSE-PULSE ALIGN AUTO | 10:39:33 AMSep 15, 2023
arker 1 420.910000000 MHz ) Avg Type: Log-Pwr
PNO: Fast ~+—  1rig: Free Run Avg|Hold: 100100
IFGain:Low Atten: 40 dB
Mkr1 420.91 MHz
Ref Offset 10.5 dB
10 dBidiv__ Ref 40.50 dBm 37.784 dBm
fiLeg . 4
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
| __FUNCTION |
420.91 MHz 37.784 dBm
2 N f 841.89 MHz -25.154 dBm
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mss STATUS
Model2-421.025MHz 1GHz-6GHz
Keysight Spectrum Anlyzer-SweptSA i i i i ] oo )
R RF | 508 AC | | SENSE:PULSE ALIGH AUTO | 04:35:31 PM Sep 13, 2023
arker 1 2.715000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~»—  11ig: Free Run Avg|Hold: 30/30
IFGain:Low #Aten: 40 dB
Mkr1 2.715 GHz
Ref Offset 10.5 dB .
10 dBidiv._ Ref 39.50 dBm -27.627 dBm
fiLeg
Start 1.000 GHz Stop 6.000 GHz
es BW 1.0 MHz #VBW 3.0 MHz Sweep 8.333 ms (1001 pts)
S A F FUNC 7
2.716 GHz -27.627 dBm
2 N f 5.770 GHz 27170 dBm
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4
5 E
6
7
8
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11 -
uss STATUS
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Model12-466.5MHz 30MHz-1GHz

Keysight Spectrom Anlyzer-SweptSA i i i i ) o ]
RL RF_[s0a ac | SENSE:PULSE ALIGN AUTO | 10:09:46 AMSep 13, 2023
arker 1 466.500000000 MHz _ Avg Type: Log-Pwr
PNO: Fast ~+—  1rig: Free Run Avg|Hold: 30/30
IFGain:Low Atten: 40 dB
Mkr1 466.50 MHz
Ref Offset 10.5 dB
10 deldiv._ Ref 40.50 dBm 38.837 dBm
fiLeg
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
| __FUNCTION |
466.50 MHz 38.837 dBm
2 N f 933.07 MHz -24.324 dBm
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mss STATUS
Model12-466.5MHz 1GHz-6GHz
Keysight Spectrum Anlyzer-SweptSA i i i i ] o e ]
R RF | 508 AC | | SENSE:PULSE ALIGH AUTO | 04:34:49 PM Sep 13, 2023
arker 1 2.710000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~»—  11ig: Free Run Avg|Hold: 30/30
IFGain:Low #Aten: 40 dB
Mkr1 2.710 GHz
Ref Offset 10.5 dB
10 dBidiv._ Ref 39.50 dBm -26.706 dBm
fiLeg
Start 1.000 GHz Stop 6.000 GHz
es BW 1.0 MHz #VBW 3.0 MHz Sweep 8.333 ms (1001 pts)
S A F FUNC 7
2.710 GHz -26.706 dBm
2 N f 5.9056 GHz -26.685 dBm
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Mode12-511.975MHz 30MHz-1GHz

Keymight Spectrom Analyzer - Swept A i i i i ] o ]
RL RE__ [s02 ac | SENSE:PULSE ALIGN AUTO | 10:09:21 AMSep 13, 2023
arker 1 512.090000000 MHz _ Avg Type: Log-Pwr
PNO: Fast ~+—  1rig: Free Run Avg|Hold: 30/30
IFGain:Low Atten: 40 dB
Mkr1 512.09 MHz
Ref Offset 10.5 dB
10 deldiv._ Ref 40.50 dBm 37.211 dBm
fiLeg vl-
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
| _FUNCTION |
512.09 MHz 37.211 dBm
2 N f 880.69 MHz -39.166 dBm
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MSG STATUS
Model12-511.975MHz 1GHz-6GHz
Keyigh Spectrum Anshzer - SneptSh_ _ _ _ _ - T e e
R RF | 508 AC | | SENSE:PULSE ALIGH AUTO | 04:34:03 PM Sep 13, 2023
arker 1 2.355000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast ~»—  11ig: Free Run Avg|Hold: 30/30
IFGain:Low #Aten: 40 dB
Mkr1 2.355 GHz
Ref Offset 10.5 dB
10 dBidiv Ref 39.50 dBm -27.786 dBm
fiLeg
Start 1.000 GHz Stop 6.000 GHz
es BW 1.0 MHz #VBW 3.0 MHz Sweep 8.333 ms (1001 pts)
A F 0T FUNG =
2.355 GHz -27.786 dBm
2 N f 5.900 GHz -26.966 dBm
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6.25 kHz:
Mode14-150.80625MHz 30MHz-1GHz
meu SueptsA ) ) ] ] ) -.:r‘.@J@_
SENSE:PULSE ALIGN AUTO | 02:49:09 PMFeb 18, 2024
arker il 151 250000000 MHz _ Avg Type: Log-Pwr
PNO: Fast ~»—  1rig: Free Run Avg|Hold: 30/30
IFGain:Low #Atten: 38dB
Mkr1 151.25 MHz
Ref Offset 105 dB
10 dBidiv_ Ref 40.50 dBm 37.780 dBm
fiLeg v
Start 30.0 MHz Stop 1.0000 GHz
I-#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
] F
151.25 MHz 37.780dBm
2 N f 321.97 MHz -30.505 dBm
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MSG STATUS
Model14-150.80625MHz 1GHz-2GHz
meu SweptsA ] ] ] ] T )
| SENSE:PULSE ALIGN AUTO 03:05: SSPMFQDI.B 2024
arker 11. 261000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast -+  11ig: Free Run Avg|Hold: 30/30
IFGain:Low Atten: 36 dB
Mkr1 1.261 GHz
Ref Offset 105 dB =
10 dBidiv._ Ref 36.00 dBm -33.159 dBm
fiLeg
Start 1.0000 GHz Stop 2.0000 GHz
I#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
I F
g 1.261 GHz -33.159 dBm
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Mode14-156.4MHz 30MHz-1GHz

meu SueptsA ) ) ] ] ) -.:r‘.@J@_
SENSE:PULSE ALIGN AUTO | 02:50:28 PMFeb 18, 2024
arker il 156 100000000 MHz _ Avg Type: Log-Pwr
PNO: Fast ~»—  1rig: Free Run Avg|Hold: 30/30
IFGain:Low #Atten: 38dB
Mkr1 156.10 MHz
Ref Offset 105 dB
10 dBidiv_ Ref 40,50 dBm 37.761 dBm
fiLeg v
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
| _FUNCTION |
156.10 MHz 37.761 dBm
2 N f 806.00 MHz -29.799 dBm
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MSG STATUS
Model4-156.4MHz 1GHz-2GHz
meu SweptsA ) ] ] ] -.n.‘@J@_
| SENSE:PULSE ALIGN AUTO 03:05:24 PMFeb 18, 2024
arker 11. 454000000000 GHz ) »\va Type: Log-Pwr
PNO: Fast -+  11ig: Free Run Avg|Hold: 30/30
IFGain:Low Atten: 36 dB
Mkr1 1.454 GHz
Ref Offset 105 dB -
10 dBidiv Ref 36.00 dBm -32.323 dBm
fiLeg
Start 1.0000 GHz Stop 2.0000 GHz
es BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
g 1.454 GHz -32.323dBm
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Mode14-162.00625MHz 30MHz-1GHz

meu SueptsA ) ) ] ] ) -.:r‘.@J@_
SENSE:PULSE ALIGN AUTO | 02:51:29 PMFeb 18, 2024
arker il 161 920000000 MHz _ Avg Type: Log-Pwr
PNO: Fast ~»—  1rig: Free Run Avg|Hold: 30/30
IFGain:Low #Arten: 38 dB
Mkr1 161.92 MHz
Ref Offset 10.5 dB
10 dBidiv__ Ref 40.50 dBm 37.722 dBm
fiLeg v
Start 30.0 MHz Stop 1.0000 GHz
I#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
| __FUNCTION |
161.92 MHz 37.722 dBm
2 N f 903.97 MHz -30.764 dBm
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mss STATUS
Mode14-162.00625MHz 1GHz-2GHz
meu SweptsA ) ] ] ] -.n.‘@J@_
| SENSE:PULSE ALIGN AUTO 03:04:55 PMFeb 18, 2024
arker 11. 603000000000 GHz ) »\va Type: Log-Pwr
PNO: Fast -+  11ig: Free Run Avg|Hold: 30/30
IFGain:Low Atten: 36 dB
Mkr1 1.603 GHz
Ref Offset 10.5 dB -
10 dBidiv._ Ref 36.00 dBm -32.128 dBm
fiLeg
Start 1.0000 GHz Stop 2.0000 GHz
I#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
v ] F LN
. 1.603 GHz -32.128 dBm
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Model16-173.3MHz 30MHz-1GHz

= |

| SENSE:PULSE] | ALIGN AUTO | 02:53:10 PMFeb 18, 2024_

Avg Typo': Log-Pwr
PNO: Fast —»—  1rig: Free Run Avg|Hold: 30/30
IFGain:Low #Atten: 38 dB
Mkr1 173.56 MHz
Ref Offset 105 dB
10 dBldiv__ Ref 40.50 dBm 37.641 dBm
fiLog v
i i yayn 3
Start 30.0 MHz Stop 1.0000 GHz
lﬂRes BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts),

| ___FUKCTION | F *
173.56 MHz 37.641 dBm
2 N f 842.86 MHz -30.119 dBm
3
4
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1 L
MSG STATUS

Model16-173.3MHz 1GHz-2GHz

[
[ SENSE:PULSE] [ auGNaUTO | 03:04:08 PM Feb 18,2024 _
Avg Type: Log-Pwr
PNO: Fast o) Trig: Free Run Avg|Held:>30/30
IFGain:Low Atten: 36 dB
Mkr1 1.969 GHz
Ref Offset 105 dB
10 deidiv__ Ref 36.00 dBm -32.011 dBm
fiLog
ﬁtﬁaﬂ 1.0000 GHz Stop 2.0000 GHz

es BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

L
N f 1.969 GHz -32.011 dBm
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Mode18-421.00625MHz 30MHz-1GHz

meu SueptsA ) ) ] ] ) -.:r‘.@J@_
SENSE:PULSE ALIGN AUTO | 02:54:37 PMFeb 18, 2024
arker il 420 910000000 MHz _ Avg Type: Log-Pwr
PNO: Fast ~»—  1rig: Free Run Avg|Hold: 30/30
IFGain:Low #Arten: 38 dB
Mkr1 420.91 MHz
Ref Offset 10.5 dB .,
10 dBidiv__ Ref 40.50 dBm 37.666 dBm
fiLeg . 4
Start 30.0 MHz Stop 1.0000 GHz
I#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
| __FUNCTION |
420.91 MHz 37.666 dBm
2 N f 830.256 MHz -29.598 dBm
3
4
5
6
7
8
9
10
11 -
mss STATUS
Mode18-421.00625MHz 1GHz-6GHz
meu SweptsA ) ] ] ] -.n.‘@J@_
| SENSE:PULSE ALIGN AUTO 02:59:58 PMFeb 18, 2024
arker 13. 055000000000 GHz ) »\va Type: Log-Pwr
PNO: Fast -+  11ig: Free Run Avg|Hold: 30/30
IFGain:Low Atten: 36 dB
Mkr1 3.065 GHz
Ref Offset 10.5 dB
10 dBidiv._ Ref 36.00 dBm -30.749 dBm
fiLeg
Start 1.000 GHz Stop 6.000 GHz
I#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.333 ms (1001 pts)
v ] F LN
. 3.065 GHz -30.749 dBm
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Mode18-466.5MHz 30MHz-1GHz

P ——— ] i i ] ] T o)
SENSE:PULSE ALIGN AUTO | 02:55:13 PMFeb 18, 2024
arker il 466 500000000 MHz _ Avg Type: Log-Pwr
PNO: Fast ~»—  1rig: Free Run Avg|Hold: 30/30
IFGain:Low #Atten: 38dB
Mkr1 466.50 MHz
Ref Offset 105 dB
10 dBidiv._ Ref 40.50 dBm 37.715 dBm
fiLeg >
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
| _FUNCTION |
466.50 MHz 37.716dBm
2 N f 870.99 MHz -30.158 dBm
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MSG STATUS
Model8-466.5MHz 1GHz-6GHz
meu SweptsA ) ] ] ] -.n.‘@J@_
| SENSE:PULSE ALIGN AUTO 02:59:22 PMFeb 18, 2024
arker 11. 865000000000 GHz ) »\va Type: Log-Pwr
PNO: Fast -+  11ig: Free Run Avg|Hold: 30/30
IFGain:Low Atten: 36 dB
Mkr1 1.865 GHz
Ref Offset 105 dB
10 dBidiv Ref 36.00 dBm -28.336 dBm
fiLeg
Start 1.000 GHz Stop 6.000 GHz
es BW 1.0 MHz #VBW 3.0 MHz Sweep 8.333 ms (1001 pts)
g 1.865 GHz -28.336 dBm
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Mode18-511.99375MHz 30MHz-1GHz

meu SueptsA ) ) ] ] ) -.:r‘.@J@_
SENSE:PULSE ALIGN AUTO | 02:56:19 PMFeb 18, 2024
arker il 512 090000000 MHz _ Avg Type: Log-Pwr
PNO: Fast ~»—  1rig: Free Run Avg|Hold: 30/30
IFGain:Low #Arten: 38 dB
Mkr1 $12.09 MHz
Ref Offset 10.5 dB
10 deldiv._ Ref 40.50 dBm 37.365 dBm
fiLeg YI'
Start 30.0 MHz Stop 1.0000 GHz
es BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)
| __FUNCTION |
§12.09 MHz 37.365 dBm
2 N f 910.76 MHz -29.142 dBm
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mss STATUS
Mode18-511.99375MHz 1GHz-6GHz
meu SweptsA ) ] ] ] -.n.‘@J@_
| SENSE:PULSE ALIGN AUTO 02:58:44 PMFeb 18, 2024
arker 12. 345000000000 GHz ) »\va Type: Log-Pwr
PNO: Fast -+  11ig: Free Run Avg|Hold: 30/30
IFGain:Low Atten: 36 dB
Mkr1 2.345 GHz
Ref Offset 10.5 dB
10 dBidiv._ Ref 36.00 dBm -30.344 dBm
fiLeg
Start 1.000 GHz Stop 6.000 GHz
es BW 1.0 MHz #VBW 3.0 MHz Sweep 8.333 ms (1001 pts)
v ] F FUNC
. 2.345 GHz -30.344 dBm
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8. FREQUENCY STABILITY

8.1 PROVISIONS APPLICABLE
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.
According to FCC Part 2 Section 2.1055 (a) (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.

1)

2)

3)
4)

Report No.: CTA231205003W02

Vary primary supply voltage from 85 to 115 percent of the nominal value.
Mobile stations

Frequency range (MHz) |[Fixed and base stations |Over 2 watts output power |2 watts or less output power
Below 25 123100 100 200
25-50 20 20 50
72-76 5 50
150-174 5115 65 4650
216-220 1.0 1.0
220-22212 0.1 1.5 1.5
421512 711435 55 %
806-809 149 o 15 1.5
809-824 149 ¢ 2.5 2.5
851-854 1.0 1.5 1.5
854-869 1.5 2.5 2.5
896-901 14 1 1.5 15
902-928 2.5 2.5 2.5
902-92813 2.5 25 2.5
929-930 1.5
935-940 0.1 1.5 1.5
1427-1435 9300 300 300
Above 245017

8.2 MEASUREMENT PROCEDURE
The EUT was connected to the spectrum analyzer through sufficent attenuation.

The EUT was set in the climate chamber and connected to an external DC power supply
After temperature stabilization (approx. 20 min for each stage), the frequency for the lower, the

middle and the highest frequency range was recorded.
For Frequency stability Vs. Voltage the EUT was connected to a DC power supply and the

a.
b.

C.

d

voltage was adjusted in the required ranges. The result was recorded.

8.3 TEST SETUP BLOCK DIAGRAM

+

I
Power Supply

EUT

.T.

Chamber

]
Attenuator

k

i
Spectrum Analyzer



8.4 TEST RESULT
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Report No.: CTA231205003W02

12.5 KHz:
Low Power
Low Channel
. Nominal
Operation |Temperature Measured Frequency _—
Mode (°C) YlEmE (Y Fr((al\(?lllJ_'le)\cy Frequency (MHZz) |Deviation (ppm) SIS R
30 150.8125 150.81251 0.066
-20 150.8125 150.81251 0.066
-10 150.8125 150.81258 0.530
0 150.8125 150.81252 0.133
Normal
10 Voltage 150.8125 150.81257 0.464
20 150.8125 150.81250 0.000
Mode 1 2.5ppm | PASS
30 150.8125 150.81247 20.199 PP
40 150.8125 150.81253 0.199
50 150.8125 150.81247 -0.199
20 Maximum | 5 615 150.81248 -0.133
Voltage
20 BEP 150.8125 150.81254 0.265
Middle Channel
. Nominal
Operation |Temperature Measured Frequency -
Mode (°C) Voltage (V) Fr?'\(jlllj_'ezr)]cy Frequency (MHz) |Deviation (ppm) s | Resul
30 156.4000 156.40002 0.128
-20 156.4000 156.40001 0.064
-10 156.4000 156.40001 0.064
0 156.4000 156.40003 0.192
Normal
10 Voltage 156.4000 156.39993 -0.448
Mode 1 20 156.4000 156.39996 -0.256 2.5ppm | PASS
30 156.4000 156.39996 -0.256
40 156.4000 156.39997 -0.192
50 156.4000 156.39999 -0.064
20 Maximum |4 56 4000 156.39998 -0.128
Voltage
20 BEP 156.4000 156.39992 -0.512
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Report No.: CTA231205003W02

High Channel
. Nominal
Operation |Temperature Measured Frequency .
Mode (°C) HolEge () Fr?&lilezr;cy Frequency (MHz) |Deviation (ppm) I | R
30 162.0000 162.00002 0.123
-20 162.0000 162.00003 0.185
10 162.0000 162.00000 0.000
0 Normal 162.0000 162.00004 0.247
10 V;;?g"’; 162.0000 161.99999 -0.062
20 162.0000 162.00000 0.000
Mote 1 30 162.0000 162.00001 0.062 2:5ppm | PASS
40 162.0000 162.00001 0.062
50 162.0000 162.00004 0.247
20 Maximum | 65 000 161.99998 -0.123
Voltage
20 BEP 162.0000 162.00003 0.185
Middle Channel
. Nominal
Operation |Temperature Measured Frequency o
Mode (°C) YlEmE (Y Frt(a'\c;#_'ezr;cy Frequency (MHz) |Deviation (ppm) SIS R
30 173.3000 173.30003 0.173
20 173.3000 173.30002 0.115
-10 173.3000 173.29997 -0.173
0 Normal 173.3000 173.30001 0.058
10 Voltage 173.3000 173.29993 -0.404
20 173.3000 173.30000 0.000
Mode 3 30 173.3000 173.30000 0.000 2:5ppm | PASS
40 173.3000 173.30001 0.058
50 173.3000 173.29998 -0.115
20 Maximum | 73 3000 173.29996 -0.231
Voltage
20 BEP 173.3000 173.30001 0.058
Low Channel
. Nominal
Operation |Temperature Measured Frequency -
Mode (°C) VBIEEE ) Fr?&llj_'ezr)lcy Frequency (MHz) |Deviation (ppm) LI Feeeul
30 421.0125 421.01258 0.190
-20 421.0125 421.01263 0.309
-10 421.0125 421.01283 0.784
0 Normal 421.0125 421.01215 -0.831
10 Voltane 421.0125 421.01219 -0.736
Vode & 20 g 421.0125 421.01275 0.594 > soom | PASS
30 421.0125 421.01246 20.095 PP
40 421.0125 421.01267 0.404
50 421.0125 421.01230 -0.475
20 Maximum | 54 0125 421.01219 -0.736
Voltage
20 BEP 421.0125 421.01261 0.261
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Middle Channel
: Nominal
Operation [Temperature Measured Frequency _
Mode (°C) HolEge () Frz\q/ltlj_'ezr;cy Frequency (MHz) |Deviation (ppm) ST | R
30 466.5000 466.49999 -0.021
-20 466.5000 466.49983 -0.364
-10 466.5000 466.50025 0.536
0 N | 466.5000 466.50001 0.021
10 V;;;“gi 466.5000 466.49957 -0.922
20 466.5000 466.50026 0.557
Medae 30 466.5000 466.50004 0.086 2.5ppm | PASS
40 466.5000 466.50024 0.514
50 466.5000 466.50005 0.107
20 Maximum | 456 5000 466.49967 -0.707
Voltage
20 BEP 466.5000 466.50002 0.043
High Channel
: Nominal
Operation |Temperature Measured Frequency .
Mode (°C) YlEnE (Y Fr((a&llJ_'ir)lcy Frequency (MHz) |Deviation (ppm) SR
30 511.9875 511.98758 0.156
-20 511.9875 511.98758 0.156
-10 511.9875 511.98779 0.566
0 Normal 511.9875 511.98793 0.840
10 Voltage 511.9875 511.98746 -0.078
Mode 5 20 511.9875 511.98782 0.625 25ppm | PASS
30 511.9875 511.98754 0.078 '
40 511.9875 511.98774 0.469
50 511.9875 511.98762 0.234
20 Maximum | g1 gg75 511.98726 -0.469
Voltage
20 BEP 511.9875 511.98763 0.254
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High Power
Low Channel
Operation | Temperature el MIEEELIE Frequency I
Mode °C) Voltage (V)| Frequency Frequency Deviation (ppm) Limits Result
(MH2z) (MH2z)
30 150.8125 150.81251 0.066
-20 150.8125 150.81247 -0.199
-10 150.8125 150.81249 -0.066
0 150.8125 150.81249 -0.066
10 Normal ™= 55 8155 | 150.81251 0.066
20 Voltage 1508125 | 150.81251 0.066
pede 2 30 150.8125 | 150.81256 0.398 2.5ppm | PASS
40 150.8125 150.81243 -0.464
50 150.8125 150.81248 -0.133
20 Maximum | 150 8125 | 150.81245 -0.332
Voltage
20 BEP 150.8125 150.81242 -0.530
Middle Channel
Operation | Temperature NI HEESUIEE Frequency —f
Mode °C) Voltage (V)| Frequency Frequency Deviation (ppm) Limits Result
(MH2z) (MH2z)
30 156.4000 156.40003 0.192
-20 156.4000 156.40001 0.064
-10 156.4000 156.39993 -0.448
0 Normal 156.4000 156.40000 0.000
10 Voltage 152.4888 152.48884 8;52
20 156.4 156.4 4 .25
Mode 2 30 156.4000 | 156.39995 -0.320 2.5ppm | PASS
40 156.4000 156.39992 -0.512
50 156.4000 156.40005 0.320
20 Maximum | 156 4000 | 156.39994 -0.384
Voltage
20 BEP 156.4000 156.40000 0.000
High Channel
Operation | Temperature el NEEELIEE Frequency —
Mode °C) Voltage (V)| Frequency Frequency Deviation (ppm) Limits Result
(MH2z) (MH2)
30 162.0000 161.99998 -0.123
-20 162.0000 162.00001 0.062
-10 162.0000 162.00006 0.370
0 Normal 162.0000 162.00008 0.494
10 Voltage 162.0000 162.00003 0.185
Mode 2 20 162.0000 161.99995 -0.309 2 5ppm PASS
30 162.0000 162.00003 0.185
40 162.0000 162.00006 0.370
50 162.0000 162.00004 0.247
20 Maximum | 465 0000 | 161.99998 -0.123
Voltage
20 BEP 162.0000 162.00004 0.247
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Middle Channel

Operation | Temperature el MIEEELIE Frequency I
Mode °C) \oltage (V)| Frequency | Frequency Deviation (ppm) Limits Result
(MH2z) (MH2z)
30 173.3000 173.30006 0.346
-20 173.3000 173.30000 0.000
-10 173.3000 173.30000 0.000
0 Normal 173.3000 173.29996 -0.231
10 Voltage 173.3000 173.30008 0.462
Mode 4 20 173.3000 173.30002 0.115 2 5ppm PASS
30 173.3000 173.29999 -0.058
40 173.3000 173.30001 0.058
50 173.3000 173.30002 0.115
20 Maximum | ;25 3509 | 173.30001 0.058
Voltage
20 BEP 173.3000 173.29997 -0.173
Low Channel
Operation | Temperature el MEERUIEe Frequency 1ot
Mode °C) \oltage (V)| Frequency Frequency Deviation (ppm) Limits Result
(MHz) (MHz)
30 421.0125 421.01246 -0.095
-20 421.0125 421.01266 0.380
-10 421.0125 421.01236 -0.333
0 421.0125 421.01263 0.309
10 \'j;;?gae' 421.0125 | 421.01219 -0.736
20 421.0125 421.01261 0.261
Mode 6 30 421.0125 | 421.01254 0.095 2.5ppm | PASS
40 421.0125 421.01281 0.736
50 421.0125 421.01255 0.119
20 Maximum | 451 5195 | 421.01229 -0.499
Voltage
20 BEP 421.0125 421.01214 -0.855
Middle Channel
Operation | Temperature Nerminel SIBEEITED Frequency -
Mode °C) Voltage (V)| Frequency Frequency Deviation (ppm) Limits Result
(MH2z) (MH2z)
30 466.5000 466.49972 -0.600
-20 466.5000 466.49989 -0.236
-10 466.5000 466.49974 -0.557
0 Normal 466.5000 466.49959 -0.879
10 Voltage 466.5000 466.49974 -0.557
20 466.5000 466.50039 0.836
Modg 30 466.5000 | 466.50020 0.429 2.5ppm | PASS
40 466.5000 466.49998 -0.043
50 466.5000 466.49986 -0.300
20 Maximum |- 466 5000 | 466.49985 -0.322
Voltage
20 BEP 466.5000 466.49969 -0.665
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High Channel
Operation | Temperature NI HEESUIEE Frequency —f
Mode °C) Voltage (V)| Frequency Frequency Deviation (ppm) Limits Result
(MH2) (MH2z)
30 511.9875 511.98723 -0.527
-20 511.9875 511.98788 0.742
-10 511.9875 511.98790 0.781
0 511.9875 511.98740 -0.195
Normal
10— Voluge Siio8rs st 031
Moge'e 30 511.9875 | 511.98723 0,527 2.5ppm | PASS
40 511.9875 511.98742 -0.156
50 511.9875 511.98718 -0.625
20 Maximum | 519 9875 | 511.98753 0.059
Voltage
20 BEP 511.9875 511.98749 -0.020
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25 KHz:
Low Power
Low Channel
Operation |Temperature Nominal Measured Frequency -
Mode (°C) veliEge (V) Frequency (MHz)| Frequency (MHz) |Deviation (ppm) LIS ) (Rl
30 150.8250 150.82506 0.398
-20 150.8250 150.82500 0.000
-10 150.8250 150.82504 0.265
0 N | 150.8250 150.82505 0.332
10 V;:;“gae 150.8250 150.82502 0.133
20 150.8250 150.82503 0.199
Mode 7 30 150.8250 150.82502 0.133 2.5ppm | PASS
40 150.8250 150.82492 -0.530
50 150.8250 150.82496 -0.265
20 Maximum 150.8250 150.82499 -0.066
Voltage
20 BEP 150.8250 150.82506 0.398
Middle Channel
. Nominal
Operation |Temperature Measured Frequency -
Mode (°C) UolEmE (V) Frt(a'\c;#_'ezr;cy Frequency (MHz) |Deviation (ppm) HITATES - RESUE
30 156.4000 156.39999 -0.064
-20 156.4000 156.40000 0.000
-10 156.4000 156.40000 0.000
0 Normal 156.4000 156.40001 0.064
10 Voltage 156.4000 156.40004 0.256
Mode 7 20 156.4000 156.39996 -0.256 2500m | PASS
30 156.4000 156.39999 -0.064 PP
40 156.4000 156.39991 -0.575
50 156.4000 156.39999 -0.064
20 Maximum 156.4000 156.40003 0.192
Voltage
20 BEP 156.4000 156.39999 -0.064
High Channel
. Nominal
Operation |Temperature Measured Frequency .
Mode (°C) HolEge () Fr((el\q/lllj_'ezr;cy Frequency (MHz) |Deviation (ppm) S | RS
30 161.9750 161.97498 -0.123
-20 161.9750 161.97498 -0.123
-10 161.9750 161.97501 0.062
0 161.9750 161.97502 0.123
Normal
10 Voltage 161.9750 161.97505 0.309
Mode 7 20 161.9750 161.97501 0.062 25ppm | PASS
30 161.9750 161.97501 0.062 '
40 161.9750 161.97498 -0.123
50 161.9750 161.97493 -0.432
20 Maximum | 4 0 975 161.97500 0.000
Voltage
20 BEP 161.9750 161.97498 -0.123




Page 119 of 152

Report No.: CTA231205003W02

Middle Channel

Operation |Temperature Nl Measured Frequency
Mode (°C) vallige () Fr?&lilezr;cy Frequency (MHz) |Deviation (ppm) S | (RS
30 173.3000 173.29995 -0.289
-20 173.3000 173.29998 -0.115
-10 173.3000 173.29993 -0.404
0 N | 173.3000 173.29996 -0.231
10 V;;;“gz 173.3000 173.29999 -0.058
20 173.3000 173.30007 0.404
Moda® 30 173.3000 173.29994 0346 | ZOPPM | PASS
40 173.3000 173.29999 -0.058
50 173.3000 173.29997 -0.173
20 | Maximum |73 3000 173.29997 0.173
Voltage
20 BEP 173.3000 173.29992 -0.462
Low Channel
Operation |Temperature Nominal Measured Frequency -
Mode (°C) volEEs (Y Frequency (MHz) | Frequency (MHZz) |Deviation (ppm) HITATEES | RS
30 421.0250 421.02493 -0.166
-20 421.0250 421.02471 -0.689
-10 421.0250 421.02460 -0.950
0 N I 421.0250 421.02475 -0.594
10 V;:Q"gi 421.0250 421.02498 -0.048
20 421.0250 421.02487 -0.309
Mode 11 30 421.0250 421.02518 0.428 2.5ppm | PASS
40 421.0250 421.02539 0.926
50 421.0250 421.02483 -0.404
20 Maximum | 451 0250 421.02474 -0.618
Voltage
20 BEP 421.0250 421.02468 -0.760
Middle Channel
: Nominal
Operation |Temperature Measured Frequency -
Mode (°C) YRIETE Y Fr?&llj_'ezr)lcy Frequency (MHz) |Deviation (ppm) LS| REE
30 466.5000 466.50007 0.150
-20 466.5000 466.49979 -0.450
-10 466.5000 466.50038 0.815
0 Normal 466.5000 466.50003 0.064
10 Voltage 466.5000 466.49989 -0.236
Mode 11 20 466.5000 466.49985 -0.322 2.50pm | PASS
30 466.5000 466.50022 0.472 '
40 466.5000 466.49971 -0.622
50 466.5000 466.50009 0.193
20 Maximum 466.5000 466.50000 0.000
Voltage
20 BEP 466.5000 466.50020 0.429
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High Channel
: Nominal
Operation |Temperature Measured Frequency .
Mode (°C) WallEEe ) Fr?&lilezr;cy Frequency (MHz) |Deviation (ppm) HIS - REs
30 511.9750 511.97466 -0.664
-20 511.9750 511.97499 -0.020
-10 511.9750 511.97503 0.059
0 511.9750 511.97510 0.195
Normal
10 Voltage 511.9750 511.97531 0.605
Mode 11 20 511.9750 511.97501 0.020 2 5ppm | PASS
30 511.9750 511.97508 0.156 '
40 511.9750 511.97497 -0.059
50 511.9750 511.97479 -0.410
20 Maxigipm 511.9750 511.97528 0.547
Voltage
20 BEP 469.9875 469.98747 -0.064
High Power
Low Channel
: . Measured
Operation | Temperature Nominal Frequency o
Mode (°C) Rl (Y Frequency (MHz) Fr((a&tlJ_'ezr;cy Deviation (ppm) Sl el
30 150.8250 150.82500 0.000
-20 150.8250 150.82496 -0.265
-10 150.8250 150.82506 0.398
0 Normal 150.8250 150.82496 -0.265
10 Voltage 150.8250 150.82496 -0.265
Mode 8 20 150.8250 150.82494 -0.398 2 50pm PASS
30 150.8250 150.82502 0.133 ~PP
40 150.8250 150.82502 0.133
50 150.8250 150.82498 -0.133
20 Maximum |- 54 750 150.82499 -0.066
Voltage
20 BEP 150.8250 150.82504 0.265
Middle Channel
: Nominal Measured
ongon Tem?oeg?ture Voltage (V) Frequency Frequency Del\:/iraet(?gr??cym) Limits Result
(MHz) (MHz) bp
30 156.4000 156.40000 0.000
-20 156.4000 156.40002 0.128
-10 156.4000 156.39993 -0.448
0 N | 156.4000 156.40002 0.128
10 V;;;“gz 156.4000 156.39993 -0.448
20 156.4000 156.40001 0.064
Mode 8 30 156.4000 156.39999 -0.064 2.5ppm | PASS
40 156.4000 156.40004 0.256
50 156.4000 156.40000 0.000
20 Maximum |1 56 4000 156.39996 -0.256
Voltage
20 BEP 156.4000 156.40001 0.064
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High Channel
Operation | Temperature el HEEEUET Frequency .
Mode °C) Voltage (V) Frequency Frequency Deviation (ppm) Limits Result
(MH2z) (MH2)
30 161.9750 161.97502 0.123
-20 161.9750 161.97496 -0.247
-10 161.9750 161.97492 -0.494
0 161.9750 161.97496 -0.247
Normal
10— olage [—isiovso | toLorass [ 002
20 . . .
Mode® 30 161.9750 161.97501 0.062 2.5ppm | PASS
40 161.9750 161.97501 0.062
50 161.9750 161.97496 -0.247
20 Maximum |1 g1 9750 161.97500 0.000
Voltage
20 BEP 161.9750 161.97499 -0.062
Middle Channel
Operation | Temperature NeIEL EERUIEE Frequency .
Mode °C) Voltage (V) Frequency Frequency Deviation (ppm) Limits Result
(MH2) (MH2z)
30 173.3000 173.30005 0.289
-20 173.3000 173.30002 0.115
-10 173.3000 173.30004 0.231
0 | 173.3000 173.30001 0.058
10 {)‘(‘)’I;;“gi 173.3000 173.29995 -0.289
20 173.3000 173.30008 0.462
Mode 10 30 173.3000 173.29999 -0.058 2.5ppm | PASS
40 173.3000 173.30003 0.173
50 173.3000 173.30002 0.115
20 Maximum 173.3000 173.30005 0.289
Voltage
20 BEP 173.3000 173.30003 0.173
Low Channel
: . Measured
Operation | Temperature Nominal Frequenc _—
FI)\/Iode I?°C) VOIS (Y] Frequency (MHZz) Frt(a&lr_'ezr;cy Deviat?on (pgm) Slis esul
30 421.0250 421.02487 -0.309
-20 421.0250 421.02531 0.736
-10 421.0250 421.02528 0.665
0 Normal 421.0250 421.02475 -0.594
10 Voltage 421.0250 421.02482 -0.428
Mode 12 20 421.0250 421.02513 0.309 2 5ppm PASS
30 421.0250 421.02500 0.000
40 421.0250 421.02501 0.024
50 421.0250 421.02475 -0.594
20 Maximum | 451 0250 421.02461 -0.926
Voltage
20 BEP 421.0250 421.02498 -0.048
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Middle Channel

Operation | Temperature el HEEEUET Frequency .
Mode °C) Voltage (V) Frequency Frequency Deviation (ppm) Limits Result
(MH2z) (MH2)
30 466.5000 466.49974 -0.557
-20 466.5000 466.49974 -0.557
-10 466.5000 466.49995 -0.107
0 | 466.5000 466.49976 -0.514
10 D'(;’I;g“gi 466.5000 466.50000 0.000
20 466.5000 466.50041 0.879
Mode ¢4 30 466.5000 466.50007 0.150 2.5ppm | PASS
40 466.5000 466.49962 -0.815
50 466.5000 466.49996 -0.086
20 Maximum |66 5000 466.50009 0.193
Voltage
20 BEP 466.5000 466.50018 0.386
High Channel
Operation | Temperature Mol diezEurat Frequency .
Mode °C) Voltage (V) Frequency Frequency Deviation (ppm) Limits Result
(MH2z) (MH2)
30 511.9750 511.97502 0.039
-20 511.9750 511.97514 0.273
-10 511.9750 511.97487 -0.254
0 511.9750 511.97469 -0.605
Normal
20 Votase i T orars | om0
20 . . -0.
Mode 12 30 511.9750 511.97505 0.098 2.5ppm | PASS
40 511.9750 511.97518 0.352
50 511.9750 511.97501 0.020
20 Maximum 511.9750 511.97509 0.176
Voltage
20 BEP 469.9875 469.98749 -0.021
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6.25KHz
Low Power
Low Channel
: Nominal
Operation | Temperature Measured Frequency _—
Mode (°C) vallige () Fr?&llj_'ezr;cy Frequency (MHz) |Deviation (ppm) I | XS
30 150.80625 150.80623 -0.133
-20 150.80625 150.80624 -0.066
-10 150.80625 150.80629 0.265
0 Normal 150.80625 150.80630 0.332
10 Voltage 150.80625 150.80626 0.066
Mode 13 20 150.80625 150.80622 -0.199 200M PASS
30 150.80625 150.80623 10.133 PP
40 150.80625 150.80629 0.265
50 150.80625 150.80628 0.199
20 Maximum |y 54 g5 150.80627 0.133
Voltage
20 BEP 150.80625 150.80624 -0.066
Middle Channel
: Nominal Measured Frequency
Op;ﬂegztéon Tem?oeé?ture Vo(li‘/el)ge Frequency Frequency Deviation Limits | Result
(MHz) (MHz) (ppm)
30 156.40000 156.40004 0.256
-20 156.40000 156.40003 0.192
-10 156.40000 156.40001 0.064
0 Normal 156.40000 156.40000 0.000
10 Voltage 156.40000 156.39989 -0.703
20 156.40000 156.40002 0.128
Mode 13 30 156.40000 156.30993 -0.448 2ppm | PASS
40 156.40000 156.40001 0.064
50 156.40000 156.39999 -0.064
20 Maximum ) 5 45000 156.40001 0.064
Voltage
20 BEP 156.40000 156.39991 -0.575
High Channel
: Nominal Measured Frequency
Opla\/?gzt‘laon Tem?oeé?ture VO(ISI)Qe Frequency Frequency Deviation Limits | Result
(MHz) (MHz) (Ppm)
30 162.00625 162.00623 -0.123
-20 162.00625 162.00627 0.123
-10 162.00625 162.00622 -0.185
0 Normal 162.00625 162.00635 0.617
10 Voltage 162.00625 162.00626 0.062
20 162.00625 162.00633 0.494
Made 13 30 162.00625 162.00623 -0.123 2ppm | PASS
40 162.00625 162.00634 0.556
50 162.00625 162.00628 0.185
20 Maximum |16 00625 | 162.00621 0.247
Voltage
20 BEP 162.00625 162.00627 0.123
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Middle Channel

Operation | Temperature Mol Measured Frequency
Mode (°C) Vol (Y Fr?&l:_'ezr)'cy Frequency (MHz) | Deviation (ppm) Ll Rl
30 173.30000 173.30002 0.115
-20 173.30000 173.30005 0.289
-10 173.30000 173.29993 -0.404
0 N | 173.30000 173.29998 -0.115
10 V;;;“gi 173.30000 173.29987 -0.750
20 173.30000 173.29991 -0.519
gamis 15 30 173.30000 173.29997 -0.173 Zppm | PASS
40 173.30000 173.30007 0.404
50 173.30000 173.29991 -0.519
20 Maximum | 423 30000 173.30001 0.058
Voltage
20 BEP 173.30000 173.30003 0.173
Low Channel
: Nominal
Operation |Temperature Measured Frequency -
Mode (°C) ol ) Fr?&llj_'ezr)]cy Frequency (MHz) |Deviation (ppm) (il | RESE
30 421.00625 421.00633 0.190
-20 421.00625 421.00639 0.333
-10 421.00625 421.00654 0.689
0 Normal 421.00625 421.00587 -0.903
10 Voltage 421.00625 421.00595 -0.713
Mode 17 20 421.00625 421.00647 0.523 1ppm PASS
30 421.00625 421.00625 0.000
40 421.00625 421.00640 0.356
50 421.00625 421.00612 -0.309
20 Maximum | 151 00625 | 421.00594 -0.736
Voltage
20 BEP 421.00625 421.00639 0.333
Middle Channel
: Nominal
Operation |Temperature Measured Frequency -
Mode (°C) valEEE (Y Frc(al\c;IIIJ_'le;cy Frequency (MHz) |Deviation (ppm) KIS | Rl
30 466.50000 466.49996 -0.086
-20 466.50000 466.49976 -0.514
-10 466.50000 466.50023 0.493
0 N | 466.50000 466.50002 0.043
10 V;:;“gae 466.50000 466.49963 -0.793
20 466.50000 466.50024 0.514
Mada 1 30 466.50000 466.50011 0.236 lppm | PASS
40 466.50000 466.50023 0.493
50 466.50000 466.50005 0.107
20 M\f‘x'm“m 466.50000 466.49966 -0.729
oltage
20 BEP 466.50000 466.50000 0.000
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High Channel
: Nominal
Operation |Temperature Measured Frequency -
Mode (°C) aliEge (V) Fr?&lilezr;cy Frequency (MHz) | Deviation (ppm) L | A
30 511.99375 511.99372 -0.059
-20 511.99375 511.99390 0.293
-10 511.99375 511.99407 0.625
0 Normal 511.99375 511.99418 0.840
10 Voltage 511.99375 511.99369 -0.117
Mode 17 20 511.99375 511.99410 0.684 1ppm PASS
30 511.99375 511.99378 0.059
40 511.99375 511.99399 0.469
50 511.99375 511.99396 0.410
20 Maximum | - 511 99375 511.99347 -0.547
Voltage
20 BEP 511.99375 511.99390 0.293
High Power
Low Channel
Operation | Temperature Voltage Nemminel VIBREITTEE ASIENE)
Fl)\/lo de ?°C) (V)g Frequency Frequency Deviation Limits Result
(MHz) (MHz) (ppm)
30 150.80625 150.80626 0.066
-20 150.80625 150.80631 0.398
-10 150.80625 150.80629 0.265
0 Normal 150.80625 150.80624 -0.066
10 Voltage 150.80625 150.80632 0.464
20 150.80625 150.80627 0.133
Mode 14 30 150.80625 | 150.80626 0.066 Zppm | PASS
40 150.80625 150.80620 -0.332
50 150.80625 150.80624 -0.066
20 Maximum | ;56 80625 | 150.80614 0.729
Voltage
20 BEP 150.80625 150.80616 -0.597
Middle Channel
. Nominal Measured Frequency
Orﬁgzgon Tem?oeé;:lture Vo(lg:l)ge Frequency Frequency Deviation Limits Result
(MHz) (MHz) (ppm)
30 156.40000 156.40011 0.703
-20 156.40000 156.40001 0.064
-10 156.40000 156.39999 -0.064
0 Normal 156.40000 156.40002 0.128
10 Voltage 156.40000 156.40002 0.128
20 156.40000 156.40005 0.320
Mode 14 30 156.40000 | 156.39990 -0.639 2ppm | PASS
40 156.40000 156.39987 -0.831
50 156.40000 156.40002 0.128
20 Maximum | ;56 40000 | 156.39998 -0.128
Voltage
20 BEP 156.40000 156.40001 0.064
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High Channel
Operation | Temperature Voltage NeInEL VIBRBITTEE Freq_ue_n cy .
Mode C) V) Frequency Frequency Deviation Limits Result
(MHz) (MHz) (ppm)
30 162.00625 162.00622 -0.185
-20 162.00625 162.00627 0.123
-10 162.00625 162.00638 0.802
0 Normal 162.00625 162.00636 0.679
10 Voltage 162.00625 162.00636 0.679
20 162.00625 162.00617 -0.494
Mode dd 30 162.00625 | 162.00630 0.309 2ppm | PASS
40 162.00625 162.00631 0.370
50 162.00625 162.00620 -0.309
20 Maximum | 155 00625 | 162.00626 0.062
Voltage
20 BEP 162.00625 162.00631 0.370
Middle Channel
. Nominal Measured Frequency
Orli;elg?jgon Tem?%;olture Vo(l{}':l)ge Frequency Frequency Deviation Limits Result
(MHz) (MHz) (ppm)
30 173.30000 173.30004 0.231
-20 173.30000 173.30005 0.289
-10 173.30000 173.30001 0.058
0 Normal 173.30000 173.30003 0.173
1| Volage | Lzzsuonn | trssuuoe | osis
20 ) . .
Mage’16 30 173.30000 | 173.29998 -0.115 2ppm | PASS
40 173.30000 173.29999 -0.058
50 173.30000 173.30008 0.462
20 Mvax'm“m 173.30000 | 173.30003 0.173
oltage
20 BEP 173.30000 173.29995 -0.289
Low Channel
Operation | Temperature Voltage Nl SIEEEILITEE Frque_ncy -
Mode °C) V) Frequency Frequency Deviation Limits Result
(MHz) (MHz) (ppm)
30 421.00625 421.00621 -0.095
-20 421.00625 421.00639 0.333
-10 421.00625 421.00609 -0.380
0 Normal 421.00625 421.00636 0.261
20| Vo9 | —iorooess | 42100633 | 0.190
421. . .
Mode 18 30 421.00625 | 421.00635 0.238 ppm | PASS
40 421.00625 421.00653 0.665
50 421.00625 421.00625 0.000
20 Maximum |~ 451 00625 | 421.00606 -0.451
Voltage
20 BEP 421.00625 421.00583 -0.998
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Middle Channel

Operation | Temperature Voltage NEITEL MIEEEITEE Frque_ncy .
Mode °C) V) Frequency Frequency Deviation Limits Result
(MHz) (MHz) (ppm)
30 466.50000 466.49972 -0.600
-20 466.50000 466.49988 -0.257
-10 466.50000 466.49969 -0.665
0 Normal 466.50000 466.49961 -0.836
10 Voltage 466.50000 466.49974 -0.557
20 466.50000 466.50037 0.793
Mode @ 30 466.50000 | 466.50013 0.279 lppm | PASS
40 466.50000 466.49992 -0.171
50 466.50000 466.49993 -0.150
20 MEXMUM | 466.50000 | 466.49986 -0.300
oltage
20 BEP 466.50000 466.49968 -0.686
High Channel
Operation | Temperature Voltage Mol MIEEELIOE Freqye_n cy .
Mode °C) V) Frequency Frequency Deviation Limits Result
(MHz) (MHz) (ppm)
30 511.99375 511.99349 -0.508
-20 511.99375 511.99414 0.762
-10 511.99375 511.99418 0.840
0 Normal 511.99375 511.99360 -0.293
10| Votage [ SaSmE | S | o
20 . . -0.
Mage-'8 30 511.99375 | 511.99349 -0.508 lppm | PASS
40 511.99375 511.99368 -0.137
50 511.99375 511.99342 -0.645
20 M\f‘x'm“m 511.99375 | 511.99377 0.039
oltage
20 BEP 511.99375 511.99373 -0.039
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9. TRANSIENT FREQUENCY BEHAVIOR

9.1 PROVISIONS APPLICABLE
Section 90.214
Transient frequencies must be within the maximum frequency difference limits during the time

intervals indicated:

L 12 Maximum frequency All equipment
Time intervals diff 3
erence 150 to 174 MHz 421 to 512MHz
Transient Frequency Behavior for Equipment Designed to Operate on 25 KHz Channels
t e, +25.0 KHz 5.0 ms 10.0 ms
| U +12.5 KHz 200 ms 25.0 ms
3t e, + 25.0 KHz 5.0ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 KHz Channels
t e, +12.5 KHz 5.0ms 10.0 ms
| OSSR +6.25 KHz 20.0 ms 25.0ms
t3 e, +12.5 KHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 6.25 KHz Channels
.|
:‘ """""""""""""""" +6.25 KHz 5.0ms 10.0 ms
2 +3.125 KHz 20.0 ms 25.0 ms
t..,‘i ........................... +6.25 KHz 50ms 10.0 ms
B e enneeneeneeeen e,

1. tonis the instant when a 1 KHz test signal is completely suppressed, including any capture time due to phasing.
ty is the time period immediately following ton.
t, is the time period immediately following t;.
t; is the time period from the instant when the transmitter is turned off until t.
ton is the instant when the 1 KHz test signal starts to rise.
2. During the time from the end of t; to the beginning of s, the frequency difference must not exceed the limits specified in
§90.213.
3. Difference between the actual transmitter frequency and the assigned transmitter frequency.
4. If the transmitter carrier output power rating is 6 watts or less, the frequency difference during this time period may exceed

the maximum frequency difference for this time period.

9.2 MEASUREMENT PROCEDURE

o O T

Use Digital portable radio which manufactured by VictelGlobal Communications Corporation

. Limited which uses same protocol as the DUT connect to RX antenna by 20Att in order to avoid

damaging DUT,;

. Connect DUT into Test discriminator and Storage Oscilloscope and keep DUT stats ON;
. Inut 1KHz signal into digital portable radio;

Set the modulation domain analyzer to trigger on the rising edge of the waveform in order to
capture a single-shot turn-on of the transmitter signals;

Keep the digital protable radio in OFF state and Key the PTT of digital portable radio;

Observe the stored oscilloscope of modulation domain analyzer.The signal trace shall be
maintained within the allowable limits during the periods t1 and tz,and shall also remain within
limits following tz;

Adjust the modulation domain anzlyzer to trigger on the falling edge of the transmitter waveform
in order to capture a single-shot turn-off transmitter of the transmitter signal.

h Keep the digital portable radio in ON state and Unkey the PTT of digital portable radio;

Observe the stored oscilloscope of modulation domain analyzer.The signal trace shall be
maintained within the allowable limits during the period ts
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9.3 TEST SETUP BLOCK DIAGRAM
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9.4 TEST RESULT

5 KHz Channel Separation------ Off — On

Transmitter Frequency Behaviour @ 12.
1] ; U i

|

(@D 50.0mv (200ms

Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation------ On — Off
£ k ]

(@ 50.0mv T [200ms 0.00 V)
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Transmitter Frequency Behaviour @ 25 KHz Channel Separation------ Off - On

(@D 50.0mv

Transmitter Frequency Behaviour @ 25 KHz Channel Separation------ On — Off

Il
Il

|

(@D 50.0mv T [200ms 1[5. @& - o000V
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Transmitter Frequency Behaviour @ 6.25 KHz Channel Separation------ Off - On
1 1] ] @

(@ 50.0mv |"200ms 1 & - o0.00V]

Transmitter Frequency Behaviour @ 6.25 KHz Channel Separation------ On — Off

(@ 50.0mv ) 200ms | 5.00K; I[ & - o0.00V]
| JL10k 4 )
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10. MODULATION CHARACTERISTIC

10.1 LIMIT

FCC Part 2.1047

(a) Equipment which utilizes voice modulated communication show the frequency response of the
audio modulating circuit over a range of 100 to 5000 Hz shall be submitted. For equipment
required to have an audio low-pass filter, a curve showing the frequency response of the filter,
or of all circuitry installed between the modulation limiter and the modulated stage shall be
submitted.

(b) Equipment which employs modulation limiting,a curve showing the percentage of modulation
versus the modulation input voltage shall be supplied.

10.2 TEST PROCEDURE

The test procedure please reference ANSI C63.26-2015.



10.3 TEST RESULT
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10.3.1 Audio Frequency Response

Report No.: CTA231205003W02

(Modulation Type:GFSK,Channel Separetion:12.5kHz)- Low Power

Audio Audio Frequency
Frequency(Hz) Response(dB) Result
300 -12.97
400 -9.24
500 -7.60
600 -5.36
700 -3.73
800 -3.14
900 -1.61
1000 0.00
1200 1.30
1400 2.52 PASS
1600 3.44
1800 4.81
2000 5.09
2200 6.39
2400 7.26
2600 7.53
2800 8.09
3000 8.29

(dB)

10 ¥

L=

-10 ¢

/
P e
-~/

-15 &

20 +
100

1000
Frequency (HZ)
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(Modulation Type:GFSK,Channel Separetion:12.5kHz)- High Power

Audio Frequency Audio Frequency Response Result

(Hz) (dB)

300 -12.99

400 -9.34

500 -7.72

600 -5.47

700 -3.61

800 -2.85

900 -1.75

1000 0.00

1200 1.26 PASS
1400 2.50

1600 3.34

1800 4.69

2000 5.25

2200 6.52

2400 7.29

2600 7.68

2800 8.07

3000 8.43

(dB)

~

N o
i =%
R /

100 1000

Frequency (HZ)
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(Modulation Type:GFSK,Channel Separetion:25kHz)- Low Power

Audio Audio Frequency
Frequency(Hz) Response(dB) Result
300 -12.90
400 -9.17
500 -7.70
600 -5.42
700 -3.77
800 -2.87
900 -1.66
1000 0.00
1200 1.08
1400 2.62 PASS
1600 3.32
1800 4.71
2000 5.31
2200 6.37
2400 7.11
2600 7.54
2800 8.05
3000 8.36

(dB)

10 ¢

—
=

-10

==
——
“

15 §

100

1000
Frequency (HZ)
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(Modulation Type:GFSK,Channel Separetion:25kHz)- High Power

Audio Frequency Audio Frequency Response Result

(Hz) (dB)

300 -13.01

400 -9.17

500 -7.67

600 -5.54

700 -3.64

800 -3.04

900 -1.66

1000 0.00

1200 1.19 PASS
1400 2.52

1600 3.43

1800 4.61

2000 5.29

2200 6.39

2400 7.23

2600 7.46

2800 8.26

3000 8.48

(dB)

10

ZZ

20 T |
100 1000

Frequency (HZ)
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(Modulation Type:GFSK,Channel Separetion:6.25kHz)- Low Power

Audio Audio Frequency
Frequency(Hz) Response(dB) Result
300 -12.85
400 -9.21
500 -7.68
600 -5.55
700 -3.59
800 -2.96
900 -1.62
1000 0.00
1200 1.38
1400 2.49 PASS
1600 3.13
1800 4.67
2000 5.26
2200 6.49
2400 7.13
2600 7.51
2800 8.1
3000 8.45

(dB)

10

e

-10 +

=
== —=
==

-15 4

100

1000
Frequency (HZ)
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Report No.: CTA231205003W02

(Modulation Type:GFSK,Channel Separetion:6.25kHz)- High Power

Audio Frequency Audio Frequency Response Result

(Hz) (dB)

300 -12.89

400 -9.30

500 -7.48

600 -5.49

700 -3.51

800 -3.03

900 -1.67

1000 0.00

1200 1.22 PASS
1400 2.60

1600 3.33

1800 4.77

2000 5.36

2200 6.33

2400 7.24

2600 7.41

2800 8.02

3000 8.41

(dB)

10 §

|

e

-10

s
S

-15 4

100

1000

Frequency (HZ)
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10.3.2 Modulation Limiting

(Modulation Type:GFSK,Channel Separetion:12.5kHz)- Low Power

Channl 800
) Instantaneous Steady-state
Audio — — — — .
Deviation Deviation Deviation Deviation Limit
Frequency Result
(H2) (@+20dB) (@-20dB) (@+20dB) (@-20dB) (kHz)
z
(kHz) (kHz) (kH2) (kHz)
300 0.509 0.103 0.519 0.062
1000 1.916 0.273 1.762 0.282
1500 2.133 0.271 2.172 0.414 +2.5 Pass
2500 2.238 0.42 2.238 0.33
3000 2.24 0.432 2.227 0.539
6
5
4
e [nstantaneous @+20dB
3 Instantaneous @-20dB

Steady—state @+20dB

2 —_— Steady-state @-20dB

300 1000 1500 2500 3000
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(Modulation Type:GFSK,Channel Separetion:12.5kHz)- High Power

Channl 800
] Instantaneous Steady-state
Audio - 7. — — P,
Deviation Deviation Deviation Deviation Limit
Frequency Result
(H2) (@+20dB) (@-20dB) | (@+20dB) | (@-20dB) (kHz)
z
(kHz) (kHz) (kHz) (kHz)
300 0.589 0.148 0.547 0.034
1000 1.835 0.251 1.942 0.209
1500 2.115 0.338 1.989 0.369 +2.5 Pass
2500 2.169 0.38 2.117 0.42
3000 2.189 0.447 2.203 0.35
6
5
4
e [nstantaneous @+20dB
3 Instantaneous @-20dB
#7513
2 P _— e Steady-state @-20dB
1 /
/S
——
O '! T T T 1
300 1000 1500 2500 3000
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(Modulation Type:GFSK,Channel Separetion:25kHz)- Low Power

Channl 800
_ Instantaneous Steady-state
Audio — e — — N
Deviation Deviation Deviation Deviation Limit
Frequency Result
(H2) (@+20dB) (@-20dB) (@+20dB) (@-20dB) (kHz)
z
(kHz) (kHz) (kHz) (kHz)
300 0.533 0.117 0.512 0.069
1000 2.021 0.205 1.844 0.269
1500 2.152 0.329 2.234 0.319 +2.5 Pass
2500 2.256 0.429 2.241 0.423
3000 2.231 0.4 2.262 0.567
6
5
4
e [nstantaneous @+20dB
3 Instantaneous @-20dB
- Steady—state @+20dB
2 / — Steady-state @20dB
1
/ — =
/7
0 T T T T 1
300 1000 1500 2500 3000
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(Modulation Type:GFSK,Channel Separetion:25kHz)- High Power

Channl 800
) Instantaneous Steady-state
Audio — — — — o
Deviation Deviation Deviation Deviation Limit
Frequency Result
(H2) (@+20dB) (@-20dB) (@+20dB) (@-20dB) (kHz)
z
(kHz) (kHz) (kHz) (kHz)
300 0.661 0.03 0.658 0.143
1000 1.851 0.27 1.984 0.138
1500 2.063 0.253 2.074 0.407 +2.5 Pass
2500 2.193 0.356 2.172 0.435
3000 2.053 0.345 2.188 0.354
6
5
4
e [nstantaneous @+20dB
3 Instantaneous @-20dB
ZRH3
9 ——— e Steady-state @-20dB
1 /
0 E T T T T 1
300 1000 1500 2500 3000
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(Modulation Type:GFSK,Channel Separetion:6.25kHz)- Low Power

Channl 800
_ Instantaneous Steady-state
Audio — e — — N
Deviation Deviation Deviation Deviation Limit
Frequency Result
(H2) (@+20dB) (@-20dB) (@+20dB) (@-20dB) (kHz)
z
(kHz) (kHz) (kHz) (kHz)
300 0.539 0.104 0.563 0.076
1000 1.917 0.261 1.81 0.288
1500 2.101 0.343 2.254 0.413 +2.5 Pass
2500 2.215 0.314 2.15 0.375
3000 2.324 0.433 2.221 0.552
6
5
4
e [nstantaneous @+20dB
3 Instantaneous @-20dB

Steady—state @+20dB

2 / , Steady-state @-20dB
1 ,

300 1000 1500 2500 3000
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(Modulation Type:GFSK,Channel Separetion:6.25kHz)- High Power

Channl 800
) Instantaneous Steady-state
Audio — — — — o
Deviation Deviation Deviation Deviation Limit
Frequency Result
(H2) (@+20dB) (@-20dB) (@+20dB) (@-20dB) (kHz)
z
(kHz) (kHz) (kHz) (kHz)
300 0.607 0.137 0.605 0.125
1000 1.838 0.226 1.943 0.229
1500 2.103 0.245 2.005 0.394 +2.5 Pass
2500 2.115 0.368 2.078 0.42
3000 2.184 0.419 2.154 0.403
6
5
4
e nstantaneous @+20dB
3 Instantaneous @-20dB
513
2 i e Steady-state @-20dB
1 /
r
0 T T T T 1
300 1000 1500 2500 3000
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10.3.3 Audio Low Pass Filter Response
(Modulation Type:GFSK,Channel Separetion:12.5kHz)- Low Power

. Response
Audio o )
Limit Attenuation(d Result
Frequency(KHz)
B)
3 0 -5.30
3.5 -6.7 -11.96
-12.5 -17.25
-22.2 -27.15
-36.8 -41.97
10 -52.3 -57.15 Pass
15 -69.9 -76.24
20 -82.5 -86.57
30 -82.5 -90.01
50 -82.5 -90.20
70 -82.5 -90.50
0 \
-20 \\\
g RN
~ 60 N
-80 \
100 T |
1 10 100
Frequency (KHZ)
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(Modulation Type:GFSK,Channel Separetion:12.5kHz)- High Power

Audio - C Respohse
Frequency(KHz) Limit Attenuation(d Result
B)
3 0 5.34
3.5 -6.7 -11.91
-12.5 -17.24
-22.2 -27.14
-36.8 -41.96
10 -52.3 -57.13 Pass
15 -69.9 -76.26
20 -82.5 -86.56
30 -82.5 -90.00
50 -82.5 -90.22
70 -82.5 -90.49
0
20 \\\
g e \
= 60 T N
-80 \
-100

10 100
Frequency (KHZ)
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Report No.: CTA231205003W02

(Modulation Type:GFSK,Channel Separetion:25kHz)- Low Power

Audio Response
Limit Attenuation(d Result
Frequency(KHz) B)
3 0 -3.75
3.5 -4 -10.65
4 -7.5 -15.38
-13.3 -25.53
-21.1 -38.90
10 -314 -55.71 Pass
15 -41.9 -74.70
20 -50 -83.97
30 -50 -86.08
50 -50 -86.34
70 -50 -86.53
0 1 \
-20
o \i\
=
-60 N
-80 o~ —
100 1 .
1 100

10
Frequency (KHZ)
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Report No.: CTA231205003W02

(Modulation Type:GFSK,Channel Separetion:25kHz)- High Power

Audio Response
Limit Attenuation(d Result
Frequency(KHz) B)
3 0 -3.76
3.5 -4 -10.66
-7.5 -15.37
-13.3 -25.51
-21.1 -38.91
10 -31.4 -55.70 Pass
15 -41.9 -74.71
20 -50 -83.98
30 -50 -86.08
50 -50 -86.33
70 -50 -86.54
0 1 \
-20
] \\
= 40
3 BES
-80 e —
-100 !
1 100

10
Frequency (KHZ)
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(Modulation Type:GFSK,Channel Separetion:6.25kHz)- Low Power

Audio 2 Respor.mse
Frequency(KHz) Limit Attenuation(d Result
B)
3 0 5.28
35 -6.7 -11.94
4 -12.5 17.23
-22.2 -27.12
-36.8 -41.94
10 -52.3 -57.13 Pass
15 -69.9 -76.22
20 -82.5 -86.55
30 -82.5 -89.99
50 -82.5 -90.18
70 -82.5 -90.47
0
20 \\\
'EE -40 \
= .60 NG
P BN
-100

10 100
Frequency (KHZ)
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Report No.: CTA231205003W02

(Modulation Type:GFSK,Channel Separetion:6.25kHz)- High Power

Audio ¢S Respor.mse
Frequency(KHz) Limit Attenuation(d Result
B)
3 0 5.32
3.5 -6.7 -11.90
-12.5 -17.22
-22.2 -27.11
-36.8 -41.94
10 -52.3 -57.11 Pass
15 -69.9 -76.24
20 -82.5 -86.54
30 -82.5 -89.99
50 -82.5 -90.20
70 -82.5 -90.47
0 -
-20 7 \\\
% -40 \
~ 60 NG
® \
-100 |
' 100

10
Frequency (KHZ)
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11. PHOTOS OF TEST SETUP

Note: See test photos in setup photo document for the actual connections between Product and
support equipment.

KKK XK KEND OF THE REPORT % 2% %% X 3%



