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1.0  General Information

EUT Description:

Technologies Land Mobile Radio (LMR)
Modulation Type | Analog, C4FM ,HDPQSK,LSM,FSK

The EUT contains following accessory devices and data cable:

Item

Brand Model or P/N

LINECORD PLUG & RECP 3.7 MTRS MOTOROLA 3082933N20

General Description of Applied Standards
The EUT is a RF Product. According to the specifications of the manufacturer, the EUT is to comply
with the requirements of the following standards:

ANSI C63.4-2014
ANSI C63.26-2015

No modifications were done to the UUT to facilitate the tests in this report.

Deviation from standard
Not applicable as no deviation from standard test method
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2.0 Summary of Test Results

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

2.1046,22.565,
74.461,74.534,

80.215.74, RSS-119 RF Power Output Pass 112CWF1611
22
2.1055,90.213, o
20.355.74.464,74.561 RSS-119 Frequency Stability Pass 112CWF1611
2.1047, 74.463, Audio Frequency
80.213.22.80.90 RSS-119 Response Pass 112CWF1611
2.1047, 74.463, Audio Low Pass Filter
80.213.22.80.90 RSS-119 Response Pass 112CWF1611
2.1047, 74.463, T
80.213.22.80.90 RSS-119 Modulation limiting Pass 112CWF1611
16K0F3E-14.8246kHz
11KOF3E-9.888kHz
21049, 90210, SKIOFIESKI0F1D
74 5'35 ’74 462((:,) /8K10F1W-7.3545kHz
o > | RSS-119 ) . 9K80D7E/9K80D7D
‘0 181(23 1910(03,0 o RSS-182 Occupied Bandwidth Pass JOKR0D7W-9.7794k Tz 112CWF1611
) (T b’ 21) ) 8K70D1E/8K70D1D
B /8K70D1W-8.9885kHz
16K0F1D-7.9541kHz
10K0F1D-5.559kHz
22359 (a)(b) | RSs-119 | BandBdge Conducted ) p, 112CWF1611
Spurious Emission
90.214 RSS-119 |  [ramsient Frequency Pass 112CWF1611
Behavior
- - Adjacent Channel Power | NA
Federal, Low end of
part 90, .
74D,74H 22,80,90, | RSS-119 Condgﬁifiiiﬁ‘f“’“s Pass N‘Elfgl‘;re ‘g;‘:)‘;;ed 112CWF1611
22E, High end of 90,
High end of the band
Federal, Low end of
part 90, . . .
74D.74H 22,8090, | Rss-119 | Rediated Spurious - p, o Highest Spur Level- ey gog
22E, High end of 90, '
High end of the band
i i GNSS (EIRP for 1559 — NA
1610MHz)
Effective Radiated Power
- - (ERP) NA

NA - Not Applicable

Page 5 of 268




Report Template Document Number: FCD-0084 Report ID: 19588-RF-00016
Report Template Revision Number: Rev. K FCC ID: ABZ89FC4819C
IC: 109AB-4819C

3.0 Measurement Uncertainty

Measurement Frequency EXp?l?;ileggl:izrg)‘mty
AC Power Line Conducted Spurious Emission | 150KHz ~ 30MHz 3.43
30MHz ~ 200MHz 4.03
Radiated Emissions up to 1 GHz 200MHz ~ 403

1000MHz '

. . 1GHz ~ 18GHz 4.03
Radiated Emissions above 1 GHz 13GHz ~ 25GHz 403
Conducted Spurious Emissions 9kHz ~ 12.75GHz 2.82
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4.0 Equipment List
FCC Analog ATE#1: (SW version: 2.4.5 & FCC_Frequency Stability 1.0.3 rev.)
Description Model Serial Calibration Date | Calibration Due Date
Number

AUDIO ANALYZER 8903B 3729A17612 15-Nov-17 15-Nov-20
SIGNAL GENERATOR 2042 203002/956 20-Aug-19 20-Aug-20
MODULATION ANALYZER 8901B 3216A03949 9-Apr-19 9-Jul-20
DSA Dynamic Signal Analyzer 35670A MY42506790 4-Apr-19 4-Jul-20
POWER SENSOR E4412A MY41502652 31-Jul-19 31-Jul-20
POWER METER E4416A GB41293747 19-Nov-18 19-Nov-20
POWER SUPPLY 6031A 3325A02771 13-Mar-20 13-Mar-21
CHAMBER SH-641 92009188 6-Mar-20 6-Mar-21
N to N RF Cable # 1 M17/128-RG400 NA NA NA
BNC to N RF Cable # 1 RG 58 NA NA NA
BNC to BNC RF Cable # 1 RG 58 NA NA NA
BNC to BNC RF Cable # 2 RG 38 NA NA NA
BNC to BNC RF Cable # 3 RG 58 NA NA NA
BNC to BNC RF Cable # 4 RG 38 NA NA NA
BNC to BNC RF Cable # 5 RG 58 NA NA NA
BNC to BNC RF Cable # 6 RG 58 NA NA NA
BNC to BNC RF Cable # 7 RG 58 NA NA NA

N to SMA RF Cable # RG 58 NA NA NA

N to SMA RF Cable # 2 RG 38 NA NA NA

N to SMA RF Cable # 3 RG 58 NA NA NA
Acroflex Attenuator 30dB 49-30-34-LIM NA NA NA
POWER SUPPLY 6032A MY41002067 22-FEB-20 22-FEB-21
AC POWER SUPPLY 61604 616040003502 13-Dec-19 13-Dec-20
CHAMBER PL-3KP 14013886 23-Apr-20 23-Apr-21
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FCC Transient ATE #1: (SW version: FCC Transient ATE_R1.1.2)

Report ID: 19588-RF-00016

FCC ID: ABZ89FC4819C
IC: 109AB-4819C

Description Model Serial Number Calibration Date Calibration Due Date
POWER SUPPLY 6031A 2430A00146 5-Apr-19 5-Jul-20
POWER SENSOR E4412A MY41498918 31-Jul-19 31-Jul-20
POWER METER E4416A GB41293866 26-Feb-19 26-Feb-21
]‘;ITUT\];:]IS\I;ATORS/ SWITCH 11713A 2508A10141 CNR CNR
STEP ATTENUATOR/11dB 8494G MY 52300223 2-Aug-19 2-Aug-20
STEP ATTENUATOR/110dB 8496G MY52000176 9-Aug-19 9-Aug-20
OSCILLOSCOPE MSO8104A MY45002372 17-Jun-19 17-Jun-20
AUDIO ANALYZER 8903B 3011A08952 5-Jul-19 5-Jul-20
AUDIO ANALYZER 8903B 3729A17409 4-Jul-19 4-Jul-20
MODULATION ANALYZER 29018 122604052 3-Apr-19 3-Tul20
SIGNAL GENERATOR 86578 3427006025 5-Apr-19 5-Jul-20
SPECTRUM ANAYLYZER E4440A MY48250517 1-Aug-19 1-Aug-20
N to N RF Cable # | SF126/1 IN/L 1N NA NA NA
N to N RF Cable # 2 M17/128-RG400 NA NA NA
N to N RF Cable # 3 M17/128-RG400 NA NA NA
N to N RF Cable # 4 M17/128-RG400 NA NA NA
N to N RF Cable # 5 M17/128-RG400 NA NA NA
N to N RF Cable # 6 M17/128-RG400 NA NA NA
N to N RF Cable # 7 M17/128-RG400 NA NA NA
N to N RF Cable # 8 M17/128-RG400 NA NA NA
N to N RF Cable # 9 M17/128-RG400 NA NA NA
BNC to BNC RF Cable # 1 RG 58 NA NA NA
BNC to BNC RF Cable #2 RG 58 NA NA NA
BNC to BNC RF Cable #3 RG 38 NA NA NA
BNC to BNC RF Cable # 4 RG 58 NA NA NA
BNC to BNC RF Cable # 5 RG 38 NA NA NA
BNC to BNC RF Cable # 6 RG 38 NA NA NA
BNC to N RF Cable # 1 RG 58 NA NA NA
Aeroflex Attenuator 10dB 49-10-43-LIM NA NA NA
Aeroflex Attenuator 10dB 33-10-34-LIM NA NA NA
SWITCH CONTROL UNIT 3488A 2719A36210 CNR CNR

CNR->Calibration Not Required
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CONDUCTED SPUR EMISSION ATE # 1 (SW version: Conducted Spur ATE rev 1.23.02)

Description Model Serial Number Calg):?etion Calibl;;itzn Due
SWITCH CONTROL UNIT 3488A 2719A32735 CNR CNR
SPECTRUM ANAYLYZER E4445A MY46181732 12-Mar-19 12-Mar-21
POWER SUPPLY 6032A 2723A02219 2-Jul-19 2-Jul-20
HIGH PASS FILTER SWITCH BOX - CS001 4-Jul-19 4-Jul-20
N to N RF Cable # 1 SF126/11N/11N NA NA NA
N to N RF Cable # 2 SF126/11N/11N NA NA NA
BNC to BNC RF Cable # 1 RG 58 NA NA NA
Aeroflex Attenuator 30dB 49-30-43-LIM NA NA NA
Aeroflex Attenuator 10dB 33-10-34-LIM NA NA NA
Radiated Emission Station
EMC Chamber 1
SERIAL CALIBRATION | CALIBRATION DUE
DESCRIPTION MODEL NUMBER DATE DATE
DRG HORN FREQ. SAS-571 720 21-Mar-19 21-Mar-21
DRG HORN FREQ. SAS-571 1143 14-Feb-19 14-Feb-21
EC())XYESOSOUVI\D/P)LY (0-60V/0 6032A MY41001736 25-May-19 25-May-20
SIGNAL GENERATOR SMB 100A 181117 8-Nov-18 8-Nov-21
EMI TEST RECEIVER ESW44 101750 24-Jul-19 24-Jul-20
EMI TEST RECEIVER ESIB26 100017 19-Jul-19 19-Jul-20
5m Semi-anechoic
Chamber S800-HX 12308 No Cal. Req'd No Cal. Req'd
BILOG ANTENNA CBL6112D 30991 5-Aug-19 5-Aug-20
BILOG ANTENNA CBL6112B 2950 8-Jul-19 8-Jul-21
DATA LOGGER DSB 16372019 31-Oct-19 31-Oct-20
SYSTEM CONTROLLER SC104V 050806-1 No Cal. Req'd No Cal. Req'd
TURNTABLE FLUSH MOUNT
2M FM2011 NA No Cal. Req'd No Cal. Req'd
ANTENNA POSITIONING
TOWER TLT2 NA No Cal. Req'd No Cal. Req'd
BROAD-BAND HORN
ANTENNA BBHA9170 | BBHA9170143 23-Jun-19 23-Jun-20
Miteq Hi
Gain
18 - 40GHz PREAMPLIFIER Sucoflex 001 No Cal. Req'd No Cal. Req'd
PREAMPLIFIER PAM-0118 269 24-May-19 24-May-22
LOOP ANTENNA 6502 00208416 5-Sep-19 5-Sep-20
Test Software EMC_FCC_IC_Bluetooth_RE_Test
Version EMC FCC RE v1.6.1
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5.0 Test Condition
5.1. Transmitter Test Conditions
Test Item, Power | Modulation Test Frequency (MHz) Tested By Environmental
(Channel Spacing) (W) conditions
RF Output Power 435.0125,450.025,454.025,
Low 454.125,454.65,457.55, o
& Analog | 467.775,469.9875,473.0125, Aaron Goh oo
Max 479.2875,482.0125,511.9875, e
523.9875
Frequency Stability 25.1°C,
54.3%RH,
Analog 60.3°C,
Max 467.775 Aaron Goh 50%RH,
-30.1°C,
51.2%RH
Audio Frequency Response °
(12.5kHz | 2SKED) Max | Araleg 454.125,457.55,511.9875 Aaron Goh 5353‘2/ .
* o (1]
Audio Low Pass Filter o
Response Max Analog 454.125,457.55,511.9875 Aaron Goh 53532/ ﬁ,l—l
(12.5kHz / 25kHz) =70
Modulation limiting Analog 25.3°C,
(12.5kHz / 25kHz) Max 454.125,457.55,511.9875 50.3%RH
Occupied Bandwidth Analog,
(12.5kHz / 20kHz / 25kHz) C4FM, 435.0125,450.025,457.55, 25.3°C
Max | HDPQSK, | 473.0125,482.0125,511.9875, Aaron Goh 50 3'0 y R’H
LSM, 523.9875 e
FSK
Band Edge Conducted Analog,
Spurious Emissions (Part 22) C4FM,
454.025,454.65,473.0125, 25.3°C,
(12.5kHz / 20kHz / 25kHz) Max | HDPQSK, 4792875 Aaron Goh 50.3%RH
LSM,
FSK
Transient Frequency
. Analog,
Behavior 25.3°C,
(UHF & VHF Band) Max C4FM 467.775 Aaron Goh 50.3%RH
(12.5kHz / 25kHz)
Adjacent Channel Power
(700MHz Band) Max NA NA NA NA
(12.5kHz / 25kHz)
Conducted Spurious Analog,
Emissions- Low / C4FM, 435.0125,450.025,454.125, 25.3°C
(12.5kHz / 25kHz) Max HDPQSK, 457.55,469.9875,482.0125, Aaron Goh 50 3'0/ R,H
LSM, 511.9875,523.9875 =70
FSK
Radiated Spurious Emission Analog,
(12.5kHz / 25kHz) Low / C4FM, 435.0125,450.025,454.125, 22.6°C
Max HDPQSK, 457.55,469.9875,482.0125, | Nazrin&Qawiman&Afendi 703 0°/ RH):
LSM, 511.9875,523.9875 7O
FSK
GNSS (EIRP for 1559 -
1610MHz) (12.5kHz / 25kHz) | M2X NA NA NA NA
Effective Radiated Power Max NA NA NA NA

(ERP) (12.5kHz / 25kHz)

NA -> Not Applicable
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6.0 Transmitter Test Parameters

6.1. RF Output Power

6.1.1. Test Setup

Test Box

Power Meter

DUT —> > | —

Attn Power
30dB Sensor

\ 4

POWER SUPPLY

1) The DUT transmitter connected to Power Meter using the 30 dB attenuator and power sensor
with above setup.

2) Path loss for the measurement included.

3) All the measurement was done at low, mid, high frequency for each band.

4) Record the power into the test report.
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Report Template Document Number: FCD-0084
Report Template Revision Number: Rev. K

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

6.1.2. Test Result
Temperature 25°C
Voltage (V) 240 VAC
Low Max
Frequency (MHz) Current (A) Power Current (A) Power
(W) (W) Remark
435.0125 0.66 1.9 1.55 105
450.0250 0.66 1.96 1.58 110
454.0250 0.66 1.97 1.58 110
454.125 0.66 1.97 1.58 110
454 .65 0.66 1.96 1.59 110
457.55 0.65 1.94 1.14 49.6 Part 80
467.775 0.66 1.9 1.6 110
469.9875 0.66 1.97 1.6 109
473.0125 0.66 1.97 1.59 109
479.2875 0.66 1.95 1.58 107
482.0125 0.67 1.9 1.54 108
511.9875 0.67 1.92 1.72 107
523.9875 0.67 1.92 1.81 105
Temperature 25°C
Voltage (V) 120 VAC
Low Max
Frequency (MHz) Current (A) Power Current (A) Power
(W) (W) Remark
435.0125 1.21 1.9 2.99 105
450.0250 1.2 1.95 3.04 109
454.0250 1.2 1.92 3.06 110
454.125 1.21 1.95 3.06 110
454 .65 1.19 1.95 3.05 109
457.55 1.2 1.96 2.23 49.7 Part 80
467.775 1.21 1.9 3.08 109
469.9875 1.21 1.96 3.09 109
473.0125 1.21 1.97 3.08 108
479.2875 1.19 1.97 3.06 107
482.0125 1.21 1.96 3.05 108
511.9875 1.21 1.91 3.37 106
523.9875 1.23 1.9 3.6 106
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Report Template Document Number: FCD-0084

Report Template Revision Number: Rev. K

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

Temperature 25°C
Voltage (V) 48VDC
Low Max
Frequency (MHz) Current (A) Power Current (A) Power
(W) (W) Remark
435.0125 2.83 1.9 7.05 105
450.0250 2.84 1.94 718 109
454.0250 2.84 1.95 7.21 109
454.125 2.85 1.95 7.23 109
454 .65 2.85 1.95 7.23 110
457 55 2.84 1.96 5.31 49.6 Part 80
467.775 2.85 1.9 7.28 109
469.9875 2.85 1.96 7.29 109
473.0125 2.85 1.97 7.26 108
479.2875 2.84 1.96 719 107
482.0125 2.88 1.95 7.23 108
511.9875 2.88 1.91 7.94 106
523.9875 291 1.91 8.48 106
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Report Template Document Number: FCD-0084 Report ID: 19588-RF-00016
Report Template Revision Number: Rev. K FCC ID: ABZ89FC4819C
IC: 109AB-4819C

6.2. Frequency Stability

6.2.1. Test Setup

Mod Analyzer /

Spectrum Analyzer
Input 50Q

Power
Supply

Test Box

1) The DUT transmitter output port was connected to Modulation / Spectrum Analyzer.
2) Path loss for the measurement included.
3) Transmit the DUT and record the freq in MCF ..
4) Test in 2 conditions:
o Temperature: The frequency of the transmitter was measured from -30°C to 50°C.
e Supply Voltage:
-Mobile: The frequency of the transmitter was measured from 85% to 115% of the nominal
operating input voltage.
-Portable: The frequency of the transmitter was measured from nominal * x % as specified by
the manufacturer

5) Calculate the ppm frequency error by the following:

MCFyy,

—TMHZ ) 4 106
ACFym, )*

ppmerror = (

Where: MCF . is the Measured Carrier Frequency in MHz
ACF . 1s the Assigned Carrier Frequency in MHz
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Report Template Document Number: FCD-0084

Report Template Revision Number: Rev. K

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

IC: 109AB-4819C

6.2.2. Test Result
AC240V
467.775 MHz, Frequency Stability vs. Voltage
2.000
1.500
E 1.000
z === Frequency
‘> 0.500 Stability,
£ PPM
§ 0.000 PP O —_— O & O = Spec (low)
a PPM
£ -0.500
g e Spec (high)
@ -1.000 PPM
[T
-1.500
-2-000 T T T T T T T 1
-20 -15 -10 -5 0 5 10 15 20
Voltage Change in Percentage %
Frequency / Channel 467.775MHz / 12.50 kHz
Spacing
Temperature, °C 25
Voltage % Voltage, V Frequency, MHz Frequency Stability, PPM Spec (low) Spec (high)
PPM PPM
-20 192.000 467.774990 -0.021 -1.500 1.500
-15 204.000 467.774990 -0.021 -1.500 1.500
-10 216.000 467.774980 -0.043 -1.500 1.500
-5 228.000 467.774980 -0.043 -1.500 1.500
0 240.000 467.774990 -0.021 -1.500 1.500
5 252.000 467.774980 -0.043 -1.500 1.500
10 264.000 467.774990 -0.021 -1.500 1.500
15 276.000 467.774990 -0.021 -1.500 1.500
20 288.000 467.774990 -0.021 -1.500 1.500
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Report Template Document Number: FCD-0084 Report ID: 19588-RF-00016
Report Template Revision Number: Rev. K FCC ID: ABZ89FC4819C
IC: 109AB-4819C

467.775 MHz, Frequency Stability vs. Temperature
2.000
1.500
= 1.000 = requency
= Stability,
E PPM
= 0.500
£
= m— G neC (oW
g
E -0.500
o G peC (high)
£ -1.000 PP
-1.500
-2.000 T T T T T T T T 1
-30 -20 -10 Q 10 20 30 40 50 e0
Temperature,?C
Frequency / Channel 467.775MHz / 12.50 kHz
Spacing
Voltage, V 240VDC
0 - Spec (low) Spec (high)
Temperature, C Frequency, MHz Frequency Stability, PPM PPM PPM
-30 467.774900 -0.214 -1.500 1.500
-20 467.774990 -0.021 -1.500 1.500
-10 467.775020 0.043 -1.500 1.500
0 467.775010 0.021 -1.500 1.500
10 467.775000 0.000 -1.500 1.500
20 467.775030 0.064 -1.500 1.500
30 467.775040 0.086 -1.500 1.500
40 467.775030 0.064 -1.500 1.500
50 467.774954 -0.098 -1.500 1.500
60 467.774940 -0.128 -1.500 1.500

Page 16 of 268



Report Template Document Number: FCD-0084
Report Template Revision Number: Rev. K

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

AC120V
467.775 MHz, Frequency Stability vs. Voltage
2.000
1.500
E 1.000
t e - reqUIEMICY
‘= 0.500 Stability,
E PPM
5 0.000 S — =m b = *  —— _FS:EE:LIU"""J
-E -0.500
g S [ high
g -1.000 FPM
(T
-1.500
-ZI:”:II:I T T T T T T 1
-20 -15 -10 -5 0 5 10 15 20
Voltage Change in Percentage %
Frequency / Channel 467.775MHz / 12.50 kHz
Spacing
Temperature, °C 25
Voltage % Voltage, V Frequency, MHz Frequency Stability, PPM Spec (low) Spec (high)
PPM PPM
-20 96.000 467.774980 -0.043 -1.500 1.500
-15 102.000 467.774980 -0.043 -1.500 1.500
-10 108.000 467.774990 -0.021 -1.500 1.500
-5 114.000 467.774980 -0.043 -1.500 1.500
0 120.000 467.774990 -0.021 -1.500 1.500
5 126.000 467.774990 -0.021 -1.500 1.500
10 132.000 467.774980 -0.043 -1.500 1.500
15 138.000 467.774980 -0.043 -1.500 1.500
20 144.000 467.774980 -0.043 -1.500 1.500
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Report Template Document Number: FCD-0084 Report ID: 19588-RF-00016
Report Template Revision Number: Rev. K FCC ID: ABZ89FC4819C
IC: 109AB-4819C

467.775 MHz, Frequency Stability vs. Temperature
2.000
1.500
Z 1.000 = [ requency
& Stability,
E PP
= 0.500
=
= m— e (0w
2 0.000 r_*_,_i‘ —— T Ry
g
g -0.500
o S pec (high)
£ -1.000 PP
-1.500
-2.000 T T T T T T T T 1
30 -20  -10 0 10 20 30 40 50 &0
Temperature, ’C

2;‘1?’:;“ / Channel 467.775MHz / 12.50 kHz
Voltage, V 120VAC
- Spec (low Spec (high
Temperature, °C Frequency, MHz Frequency Stability, PPM P PP(IVI ) P PP(Mg )
-30 467.774920 -0.171 -1.500 1.500
-20 467.774940 -0.128 -1.500 1.500
-10 467.775010 0.021 -1.500 1.500
0 467.775000 0.000 -1.500 1.500
10 467.775010 0.021 -1.500 1.500
20 467.775020 0.043 -1.500 1.500
30 467.775040 0.086 -1.500 1.500
40 467.775020 0.043 -1.500 1.500
50 467.774950 -0.107 -1.500 1.500
60 467.774930 -0.150 -1.500 1.500
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Report Template Document Number: FCD-0084

Report Template Revision Number: Rev. K

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

DC48V

467.775 MHz, Frequency Stability vs. Voltage

2.000
1.500
E 1.000
t e - reqUIEMICY
‘= 0.500 Stability,
= PPM
..-"-E 0.000 Spec |low)
i PPM
-E -0.500 m
E S neC (high)
g -1.000 FPM
(T
-1.500
'ZI:”:II:I T T T T T T 1
-20 -15 -10 -5 0 5 10 15 20
Voltage Change in Percentage %
Frequency / Channel 467.55MHz / 12.50 kHz
Spacing
Temperature, °C 25
Voltage % Voltage, V Frequency, MHz Frequency Stability, PPM Spec (low) spec (high)
PPM PPM
-20 38.400 -1.500 1.500
-15 42.000 467.774980 -0.470 -1.500 1.500
-10 43.200 467.774990 -0.449 -1.500 1.500
-5 45.600 467.774980 -0.470 -1.500 1.500
0 48.000 467.774980 -0.470 -1.500 1.500
5 50.400 467.774990 -0.449 -1.500 1.500
10 52.800 467.774980 -0.470 -1.500 1.500
15 55.200 467.774980 -0.470 -1.500 1.500
20 57.600 467.774990 -0.449 -1.500 1.500
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Report Template Document Number: FCD-0084
Report Template Revision Number: Rev. K

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

467.775 MHz, Frequency Stability vs. Temperature
2.000
1.500
Z 1.000 = [ requency
& Stability,
= PP
= 0.500
=
= m— e (0w
5 0.000 Wﬂ_ﬁ oEM
g
S -0.500
= =5 pec (high)
£ -1.000 PP
-1.500
-2.000 T T T T T T T T 1
30 -20 -10 0 10 20 30 40 50 60
Temperature, ’C
Frequency / Channel 467.55MHz / 12.50 kHz
Spacing
Voltage, V 48VDC
0 - Spec (low) Spec (high)
Temperature, C Frequency, MHz Frequency Stability, PPM PPM PPM
-30 467.774920 -0.171 -1.500 1.500
-20 467.774940 -0.128 -1.500 1.500
-10 467.775010 0.021 -1.500 1.500
0 467.774990 -0.021 -1.500 1.500
10 467.775010 0.021 -1.500 1.500
20 467.775010 0.021 -1.500 1.500
30 467.775040 0.086 -1.500 1.500
40 467.775020 0.043 -1.500 1.500
50 467.774940 -0.128 -1.500 1.500
60 467.774930 -0.150 -1.500 1.500
6.2.3. Test Limit

As per manufacturer declared spec +/- 1.5ppm
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Report Template Document Number: FCD-0084 Report ID: 19588-RF-00016
Report Template Revision Number: Rev. K FCC ID: ABZ89FC4819C
IC: 109AB-4819C

6.3. Audio Frequency Response

6.3.1. Test Setup

Mod Analyzer Audio Analyzer
Mod Output/ N .
audio Input »| Audio Input
Input Audio Output

AC/DC Meter
Test Box

Power
Supply

1) The DUT transmitter output port was connected to Modulation Analyzer.

2) Path loss for the measurement included.

3) Set the audio bandwidth filter to 15 kHz and 50 kHz.

4) Transmit the radio and set the audio analyzer to 1 kHz audio frequency and 20% of the Full rated
system deviation.

5) On audio analyzer, set the rated level as reference to zero.

6) Vary the audio frequency from 300 Hz to 3 kHz. Record the change in dB on the audio analyzer.
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Report Template Document Number: FCD-0084 Report ID: 19588-RF-00016
Report Template Revision Number: Rev. K FCC ID: ABZ89FC4819C
IC: 109AB-4819C

6.3.2. Test Result
454,125MHz,25k TX. AUDIO FREQUEMNCY RESPON SE <3kHz

15.00
e -.'-EI' (V] Tamp.
-====- ot (v Temg
10.00 - o
/ -==—t---- Walt () Tam
5.00 e TTT e
Vot (v} Teme,

& (.00 /”/
= Pz Ve I

| Tamg.

o
f W E W] T
-5.00 f Walt. (V] Temp
/ /f Vol (] Teme,
-10.00 /f — e (L]
/ — e (H O]
-15.00
100 1000 10000
Mod.Freq.(Hz)
454.125MHz,12.5k TX. AUDIO FREQUENCY RESPONSE <3kHz
15

rrrrrrrrrrr 4 Volt. (V) Temp.
©)

,,,,,,,,,,, @ Volt. (V) Temp.

10 / (°C)
/ + Volt. (V) Temp.

(°C)
5 / fffffffff Volt. (v) Temp.

)
Volt. (V) Temp.
/ (°C)

48 0 Volt. (V) Temp.
T / (°C)
/ ——&— Volt. (V) Temp.
/" (°C)
-5 Volt. (V) Temp.
°C)

(

/ // Volt. (V) Temp.
(°C)

-10 // Specs. (Low)

-15

e SpeCs. (High)

N

100 1000 10000
Mod.Freq.(Hz)
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Report Template Document Number: FCD-0084
Report Template Revision Number: Rev. K

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

457.55MHz, 25k TX, AUDIO FREQUENCY RESPOMSE <3kHz
15.00
e "E | e
===l ol ] Temg
10.00 "Cl
=== Wl O Tame
5.00 ./ _——— xg W Tamg.
// \.'EI' W T,
g DDD f Ug: W] Tamp.
f — 8 it (V| Tame
P d
-EDD \.'EI' | Tamp.
/ //’ \.'EI' ] Tamp
-10.00 /’ —_— es o
/ — e (DN
-15.00
100 1000 10000
Mod.Freq.(Hz)
457.56MHz,12.5k TX. AUDIO FREQUENCY RESPONSE <3kHz
15.00
e "E | e
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10.00 "Cl
—==—=-=- Vet (] Teme
5.00 ./ _——— xg W Tamg.
// l.'EI' ] Temg
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FCC ID: ABZ89FC4819C
IC: 109AB-4819C

511.9875MHz, 25k TX. AUDIO FREQUENCY RESPOMN SE<3kHz
15.00
e "E | e
===l ol ] Temg
10.00 "Cl
=== Wl O Tame
5.00 ./ _——— xg W Tamg.
// \.'EI' W T,
g DDD f l\.'gl' ] Tamp
f — 8 it (V| Tame
P d
-EDD \.'EI' | Tamp.
/ /f \.'EI' ] Tamp
-10.00 /’ —_— es o
/ — e (DN
-15.00
100 1000 10000
Mod.Freq.(Hz)
511.9875MHz, 12,5k TX. AUDIO FREQUENCY RESPON SE <3kHz
15.00
Temp
10.00 o
== it () Teme
B.OD ;/ _——— xg W Tamg.
// \.'EI' ] Tamp
g 0.00 P -.'g V) Temg
f —— Vall (V] Temg
f / "]
-EDD '\.:E'. ] Tamp
/ //’ \.'EI' | Tamp.
-10.00 /" —_— ecs o
/ — e (DN
-15.00
100 1000 10000
Mod.Freq.[Hz)
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Report Template Document Number: FCD-0084

Report ID: 19588-RF-00016
Report Template Revision Number: Rev. K

FCC ID: ABZ89FC4819C

I1C: 109AB-4819C
6.3.3. Test Limit

+14 7]
+12 7]
+107]
+H
+5
+4
+2 7] +1dB
dB [ 0 dB

.~ 896 — 940 MHz
rolloff

-12—] 12dB/
14— octave

300 400 500 YOO 1000 1500 2500 3000

Frequency - Hz
Note:

o There are additional 6 dB per octave attenuation is allowed from 2.5KHz to 3KHz in equipment 25MHz to 869MHz
radio.

o Additional 6 dB per octave attenuation is allowed from 2.3KHz to 2.7KHz & additional 12 dB per octave attenuation
is allowed from 2.7KHz to 3KHz in equipment 896MHz to 940MHz radio.
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Report Template Document Number: FCD-0084
Report Template Revision Number: Rev. K

6.4.

6.4.1.

Audio Low Pass Filter Response

Test Setup

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

IC: 109AB-4819C

Dynamic Spectrum
Analyzer (DSA)

Channel 1

Signal Generator

RF Output

A 4

Mod Analyzer

Ext Lo

Mod In/ Audio Out

Input

Power

Supply

A 4

Audio Analyzer

Audio Output

AC/DC Meter
Test Box

The DUT transmitter output port was connected to Modulation Analyzer.
Path loss for the measurement included.
Press 23.1SPCL on modulation analyzer to enable the external LO from Sigen.

Set the Sigen frequency to Fc + 1.5 MHz, RF output level to 0dBm without modulation.
Transmit the radio and set the audio analyzer to 1 kHz audio frequency and 60% of the Full rated

system deviation.

Up the amplitude by 20dB.
On DSA, get the reference point to 0dB.
Vary the frequency on audio analyzer from 3 kHz to 20 kHz, record the audio tone from DSA.
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Report Template Document Number: FCD-0084 Report ID: 19588-RF-00016
Report Template Revision Number: Rev. K FCC ID: ABZ89FC4819C

I1C: 109AB-4819C
6.4.2. Test Result

454.125MHz, 25k Audio Low Pass Filter Response
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Report Template Document Number: FCD-0084
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Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

457.556MHz, 25k Audio Low Pass Filter Response
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Report Template Document Number: FCD-0084
Report Template Revision Number: Rev. K

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

IC: 109AB-4819C
511.9875MHz,25k Audio Low Pass Filter Response
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Report Template Document Number: FCD-0084 Report ID: 19588-RF-00016
Report Template Revision Number: Rev. K FCC ID: ABZ89FC4819C
IC: 109AB-4819C

6.4.3. Test Limit

_——0dB
0
=10 7
] _A
-20 —| 1000 H 3000 H
20 ] z z P 28 dB
~ B :
-30
dB ]
-40 ]
— -50 dB
50 — A 40 log+p(/3000) c \/
— B: 60 10g,,(f/3000)
-60 T C: 100 log,(f/3000)
] Where:
-0 F = audio frequency \
80 — .~ -82.5dB

| R T
1000 1500 2000 3K 4K 5K 7K 10K 15K 20K 30K 50K 70K

Frequency - Hz

For audio frequencies above 3000 Hz, the audio response of the post limiter low-pass
filter shall meet or exceed the following requirements:

a) For equipment operating on 20, 25 or 30 kHz channel bandwidth in the 25 MHz
to 174 MHz range:

At frequenecies from 3000 Hz through 15.000 Hz the attenuation shall be greater
than the attenuation at 1000 Hz by at least: 40 logio (f/ 3000) dB

where: fis the audio frequency in Hz.

At frequencies above 15,000 Hz, the attenuation shall be greater than the
attenuation at 1000 Hz, by at least: 28 dB.

b) For equipment operating with 25 kHz bandwidth channels between 406 and 512
MHz through 896 MHz, and between 929 MHz through 930 MHz:

At frequencies from 3000 Hz through 20.000 Hz. the attenuation shall be greater
than the attenuation at 1000 Hz by at least: 60 logio (f/ 3000) dB

where: f1is the audio frequency in Hz.

At frequencies above 20.000 Hz the attenuation shall be greater than the
attenuation at 1000 Hz by at least: 50 dB.

c) For equipment operating on channels between 896 MHz through 901 MHz.
between 935 MHz through 940 MHz. and 12.5 or 15 kHz spaced channels in the
frequency range 138-174 MHz and 406-512 MHz.

At frequencies from 3000 Hz through 20.000 Hz the attenuation shall be greater
than the attenuation at 1000 Hz by at least: 100 loggp (f/ 3000) dB

where: fis the audio frequency in Hz.
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6.5.

Modulation Limiting

6.5.1. Test Setup

1)
2)

3)

5)
6)

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

Mod Analyzer Audio Analyzer
LOin Input 50Q Audio Output
v
Power AC/DC Meter
Supply Test Box

The DUT transmitter output port was connected to Modulation Analyzer.

Path loss for the measurement included.
Set the audio bandwidth filter to 15 kHz.
Transmit the radio and set the audio analyzer to 1 kHz audio frequency and 60% of the Full rated

system deviation.

Record the frequency deviation as 0dB input level at 1kHz audio frequency.

IC: 109AB-4819C

Repeat the step and record the frequency deviation from -20 dB to 20dB by 5 dB increments and
different audio freq 300 Hz, 2.5 kHz and 3 kHz.
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Report Template Document Number: FCD-0084
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Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

6.5.2. Test Result
454.1250MHz, 25.0kHz Modulation Limiting
120.0
100.0
®
f“_u“ 20.0
% e 300
% 60.0 / —8=1000
é / e 2500
® 400 3000
H
o // —
20.0
0.0
5 10 15 20
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454,1250MHz, 12.5kHz Modulation Limiting
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E . 00
E 60.0 / —8— 1000
il A /=
:‘g 400 3000
: / // oseee
200
0.0 | 1 T
-20 -15 -10 5 0 5 10 15 20
Input Level, dB
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Deviation in Percentage %

457.5500MHz, 25.0kHz Modulation Limiting

120.0

100.0

80.0

40.0

A

e 300
== 1000

e 3500

o A A

-20 -15 -10 -5 0
Input Level, dB

5

10

15

20

Deviation in Percentage %

457.5500MHz, 12.5kHz Modulation Limiting

120.0
100.0
£0.0

—— 300

£0.0 ) == 1000

/
40.0 3000
// —Spec

200

Input Level, dB

5

10

15

20
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511.9875MHz, 25.0kHz Modulation Limiting
120.0
100.0
®
5‘ 80.0
E —— 300
§ 60.0 / =& 1000
E / e 500
:‘é 40.0 3000
S // — 5 00
200
0.0
5 10 15 20
Input Level, dB
511.9875MHz, 12.5kHz Modulation Limiting
120.0
100.0
®
5‘ 80.0
E —— 300
§ 60.0 / =& 1000
E / e 500
:‘é 40.0 3000
S // — 5 00
200
0.0
5 10 15 20
Input Level, dB

6.5.3. Test Limit
Modulation Limiting shall not exceed 100 percent.
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6.6.

1)
2)
3)

4)
S)
6)
7)
8)
9

IC: 109AB-4819C
Occupied Bandwidth

6.6.1. Test Setup (Analog)

Power Audio Analyzer
A. Get Fc for reft
et Fc for reference Supply (8903B)
Audio Output
A
Modulation Analyzer RF Port ]
I < Attenuator |« Radio Test Box
nput 50Q
B. Testing Power Audio Analyzer
Supply (8903B)
Audio Output

DC Block A v
Spectrum Analyzer Attenuator + | RF Port Radi
Input 50Q - *HPF adio Test Box

The DUT transmitter output port was connected to Modulation Analyzer.

Set the audio bandwidth filter to 15 kHz low pass filter and 50 kHz high pass filter.

Transmit the radio and set the audio analyzer to 2.5 kHz audio frequency and 50% of the rated
deviation. Up the amplitude by 16 dB. Dekey the DUT.

Path loss for the measurement included.

Select the Occupied Bandwidth measurement for 99% Emissions Bandwidth Measurement.
Key in the Fc and Resolution Bandwidth (1 ~ 5 % of emission designator).

Transmit the DUT and record the occupied Bandwidth frequency.

Preset the spectrum analyzer for sideband spectrum measurement.

Set the span and Resolution Bandwidth (according to FCC/ ISED standard).

10) Save the screen shot as modulated signal
11) Remove the audio tone from audio analyzer to capture unmodulated signal.

* Only HPF added for Mask 80.211 measurement with attenuator.

Page 35 of 268



Report Template Document Number: FCD-0084
Report Template Revision Number: Rev. K

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

6.6.2. Test Result (Analog)
Modulation Rules Part
Analog Voice Part 90,RSS 115
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) [kHz) (kHz)
4350125 250 14 8216 16KOF3E
s Agilent R T

Atten 16 dB

Maodulation

Rules Part

Analog Yoice

74.462(c),RSS 119

Channel Frequency
(MHz)

Channel Spacing
[kHz)

450.0250

250

99% OCB
(kHz)

Emission Designator

14 8234

16K0F3E

Atten 18 dB

e e\ ki

For Part 7
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Modulation Rules Part
Analog Voice 80.211(f),R55119
Channel Frequency Channel Spacing 99% OCB Emission Designator
[MHz) [kHz) (kHz)
457 5500 250 14.8205 16K0F3E

i Agilent R T

Atten 18 dB

¥ |'|‘
AT |‘ |

s i
V ""I""l."'lpf.;'r e

et KAehc A

nan 16

Not For FCC Review -

Maodulation

Rules Part

Analog Voice

90.210{T-band)

Channel Frequency
(MHz)

Channel Spacing
{kHz)

473.0125

250

99% OCB
(kHz)

Emission Designator

14 8220

16K0F3E

Atten 18 dB

AN

2 50 MHz
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Meodulation

Rules Part

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

Analog Voice

Part 22,90

Channel Frequency Channel Spacing
(MHz) (kHz)
432 0125 250

99% OCB
(kHz)

Emission Designator

14.8246

16K0F3E

Atten 18 dB

wp

":';'.‘J.!!.lh"w *“,“Wﬁff’fﬁ&ﬂ,n'

Maodulation

s
L?'p“ i |||J +
LRI

Rules Part

Analog Voice

90.210{T-band)

Channel Frequency Channel Spacing
(MHz) (kHz)
5115875 250

99% OCB
(kHz)

Emission Designator

14 8241

16K0F3E

Atten 18 dB

oAb

Ty | I:]L

W

|rlf¢.|‘li"ﬂﬁih

IC: 109AB-4819C
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Meodulation

Rules Part

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

Analog Voice

RSS 119

Channel Frequency Channel Spacing
(MHz) (kHz)
52389875 250

99% OCB
(kHz)

Emission Designator

14.8241

16K0F3E

Atten 18 dB

Maodulation

M’I,IiluL.*Jfl,ﬁ *" ‘ "".

Rules Part

Analog Voice

Part 90,RSS 119

Channel Frequency Channel Spacing
(MHz) (kHz)
4350125 125

99% OCB
(kHz)

Emission Designator

11KOF3E

Atten 18 dB

M) *fnﬁfl'nkfh

Hz

#YBH 1 kHz

IC: 109AB-4819C
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Meodulation

Rules Part

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

Analog Voice

74.462(c),RSS 119

Channel Frequency Channel Spacing 99% OCB Emission Designator
[MHz) [kHz) (kHz)
450.0250 125 5.8864 11KOF3E
Adgilent R T

vef 50.23 dBm

Atten 18 dB

#BH 1 kHz
For Part 74

Maodulation

Rules Part

Analog Voice

80.211(f),RS5119

Channel Frequency
(MHz)

Channel Spacing
{kHz)

457.5500

99% OCB
(kHz)

Emission Designator

125

11KOF3E

Atten 18 dB

sWBW1kHz 8
Not For FCC Review

IC: 109AB-4819C
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Modulation Rules Part
Analog Voice 90.210(T-band)
Channel Frequency Channel Spacing 99% OCB Emission Designator
[MHz) [kHz) (kHz)
4730125 125 9.8856 11KOF3E
Adgilent R T

ef 58.42 dBm Atten 18 dB

||J' if i ﬁl.a"ll

g
#YBW 1 kHz 3

Modulation Rules Part
Analog Voice Part 22,90

Ch i

annel Frequency Channel Spacing 99% OCB Emission Designator
[MHz) [kHz) [kHz)
4820125 125 9.8823 11KOF3E
5 Agilent R T

ef 50.14 dBm Atten 16 dB

#UBH 1 kHz
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Meodulation

Rules Part

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

Analog Voice

90.210(T-band)

Channel Frequency
(MHz)

Channel Spacing
[kHz)

5119875

125

99% OCB
(kHz)

Emission Designator

9.8880

11KOF3E

IC: 109AB-4819C

Atten 18 dB

#YBW 1 kHz
Modulation Rules Part
Analog Voice RSS 115
Ch i
annel Fregquency Channel Spacing 99% OCB Emission Designator
(MHz) {kHz) (kHz)
5238875 125 9.8832 11KOF3E
Agilent R T

Atten 18 dB

T 1|i| ,l.pmh-! () W |,rPI h"‘"

i rﬁ hr II|

#YBH 1 kHz
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Modulation

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

Rules Part

Analog Voice

Channel Frequency Channel Spacing
(MHz) (kHz)
467.5500 250

Emission Designator

16KOF3E

i Agilent

Atten 1@ dB

Mask 80.211

4

g

f "|,-,-—qk.,.’L‘yt.;'n""-\-.-'u Gt -.1,\."h'|'r‘ﬂ 1!.-.-."‘;.'" al Pu‘-.w"p,i".- "-,qlIIll'LfII»-"'h'-,~.I‘._."v',-,'v.,nq!lb-'fr-"‘;rl L

+YBH 100

IC: 109AB-4819C
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6.6.3. Test Setup (Digital)

Power Supply

Computer & Software
Program Radio

PSA (Spectrum
Analyzer)

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

Test Box

Program and set radio to operate in desire test frequency and digital mode with modulation.

(*4FSK, C4FM or other digital modulation form).

Path loss for the measurement included.
Select the Occupied Bandwidth measurement for 99% Emissions Bandwidth Measurement.
Key in the Fc and Resolution Bandwidth (1 ~ 5 % of emission designator).

Transmit the DUT and record the occupied Bandwidth frequency.
Preset the spectrum analyzer for modulation emission spectrum measurement.
Set the span and Resolution Bandwidth (according to FCC/ ISED standard).

Capture the screen shot as modulated signal.

*Note:

e For Digital Modulation, 12.5 kHz Data F1D & FXD would be the same. Therefore only measurements with F1D

modulation shown below.

o For Digital Modulation, 12.5 kHz Data F1E & FXE would be the same. Therefore only measurements with F1E

modulation shown below.
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6.6.4. Test Result (Digital)

Modulation Rules Part
LSM Part 90,RS5 119
Ch i
annel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) [kHz) (kHz)
4350125 125 88721 BK70D1IW
s Agilent R T

Y W ot ¢

2 sUBH1kHz 5§

(8K70D1E, 8K70D1D by similarity with 8K70D1W)
Modulation Rules Part
LSM 74.462(c),RSS 119
Channel Frequency Channel Spacing 99% OCB . . .
(MHz) (kHz) (khz) Emission Designator
450.0250 125 89177 BK70D1IW

. Agilent R T

] #YBH 1 kHz 9 )
For Part 74(8K70D1E, 8K70D1D by similarity with 8K70D1W)
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Modulation Rules Part
LSM 80.211(f),R55119
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) [kHz) (kHz)
457 5500 125 3.7944 BK70D1IW
3 Agilent R T

53.14 dBm

#YBH 1 kHz
Not For FCC Review (8K70D1E, 8K70D1D by Slmllarlty w1th 8K70D1W)
Modulation Rules Part
LSM 90.210(T-band)
ChannTL:;:;quencv Chanl:::-li;:racing BBI‘J:HC:;ZB Emission Designator
4730125 125 3.9885 BK70DIW
# Agilent R T

% #YBH 1| kHz
(8K7OD1E 8K70D1D by similarity with 8K7OD1W)

Page 46 of 268



Report Template Document Number: FCD-0084

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

Report Template Revision Number: Rev. K
Modulation Rules Part
LSM Part 22,50
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) {kHz) (kHz)
482 0125 125 B8.7833 BK70D1IW
Agilent R T

IC: 109AB-4819C

#YBH 1 kHz S

(8K70D1E, 8K70D1D by similarity with SK70D1W)
Modulation Rules Part
LSM 90.210(T-band)
Channel Frequency Channel Spacing 99% OCB . .
(MHz) (kHz) (kHz) Emission Designator
5115875 125 3.9340 BK70DIW

3 Agilent R T

H #YBH 1| kHz S .5
(8K70D1E, 8K70D1D by similarity with 8K70D1W)
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Modulation Rules Part
LSM RS5 119
Channel Frequency Channel Spacing 99% OCB Emission Designator
{MHz) [kHz) [kHz)
5239875 125 8.8060 SE7ODIW
50 Agilent R T

#YBH 1 kHz S
(8K70D1E, 8K70D1D by similarity with 8K70D1W)
Madulation Rules Part
C4FM Part 50,RS5 119

Channel Frequency
(MHz)

Channel Spacing
{kHz)

435.0125

125

99% OCB
(kHz)

Emission Designator

SK1O0F1IW

Atten 16 dB

#YBW 1 kHz
(8K10F1E, 8K10F1D by similarity with SK10F1W)

P

IC: 109AB-4819C
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Meodulation

Rules Part

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

CaFM

74.462(c),RSS 119

Channel Frequency Channel Spacing
(MHz) (kHz)

4500250 125

99% OCB
(kHz)

Emission Designator

8K10F1E

sUBH 1 kHz

For Part 74(SK 10F 1E, SK10F1D by similarity with SK10F1W)

Meodulation

Rules Part

C4FM

80.211(f),RS5119

Channel Frequency Channel Spacing
(MHz) (kHz)

4575500 125

99% OCB
(kHz)

Emission Designator

8K10F1E

Atten 10 dB

) #YBH 1| kHz >
Not For FCC Review (8K10F1E, 8K10F1D by snmlarlty Wlth 8K10F1W)

IC: 109AB-4819C
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Modulation Rules Part
C4FM 90.210(T-band)
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) [kHz) (kHz)
4730125 125 7.3511 8K10F1E
3 Agilent R T

).49 dBm

#YBH 1 kHz S

(8K10F1E, 8K10F1D by similarity with SK10F 1 W)
Modulation Rules Part
C4FM Part 22,90
Channel Frequency Channel Spacing 99% OCB . .
(MHz) (kHz) (kHz) Emission Designator
4320125 125 7.3517 8K10F1E
4 Agilent R T

8 dBm

L
el
P

$WBH1kHz S

(8K10F1E, 8K10F1D by similarity with 8K10F1W)
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Modulation Rules Part
C4FM 90.210(T-band)
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) [kHz) (kHz)
5118875 125 7.3515 SBK10F1IW
3 Agilent R T

50.66 dBm

#YBH 1 kHz S

(8K10F1E, 8K10F1D by similarity with 8K 10F1W)
Modulation Rules Part
C4FM RSS 119

Channel Frequency Channel Spacing 99% OCB
[MHz) [kHz) [kHz)
5239875 125 BK10F1W

Emission Designator

49.85 dBm Htten 18 dB

Mask D
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Modulation Rules Part
HPDOSK Part 90,RS5 119
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
4350125 125 97181 SK80DTW
i Agilent R T

Mask D

!
byt e
- Ay
™ *L-,.,‘“'.-.f|,|'|'I.~'|JIi'1'||"‘F“Il' ! Pl

Hz

90 Hz #YBH 1 kHz sep 3.562 s
(9K80D7E, 9K80D7D by similarity with 9KSOD7W)
Modulation Rules Part
HPDOSK 74.462(c),RSS 119
ChannTL:;:;quencv Chanl:::-li;:racing BBI‘J:HC:;ZB Emission Designator
450.0250 125 9.7477 SK80DTW
i Agilent R T

Mask D

it
L2l g by
\ '|||'-*\ﬂ'-‘-..-""|" AL

160 Hz #4YBH 1 kHz .5 - )
For Part 74(9K80D7E, 9K80D7D by similarity with 9KE8OD7W)
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Modulation Rules Part
HPDOSK 80.211(f),RS5119
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) [kHz) (kHz)
457 5500 125 97719 SK80DTW
i Agilent R T

Mask D

166 Hz #4YBH 1 kHz . ' n

Not For FCC Review(9K80D7E, 9K80D7D by similarity with 9K80D7W)
Modulation Rules Part
HPDOSK 90.210(T-band)
Channel Frequency Channel Spacing 99% OCB . .
(MHz) (kHz) (kHz) Emission Designator
4730125 125 97740 SK80DTW

% Agilent R T

z #yBH 1 kHz
(9K80D7E, 9K80D7D by similarity with 9K80D7W)
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Modulation Rules Part
HPDOSK Part 22,90
Channel Frequency Channel Spacing 99% OCB Emission Designator
{MHz) [kHz) [kHz)
482.0125 125 97616 SE3007W
i Agilent R T

52.4 dBm

fodl
."I'“ll""*‘r“’t‘VI_,..lq -

T bl
Mgl - ] ""“u'l"‘.-.!ll'll-,'.

#YBH 1 kHz
(9K80D7E 9K80D7D by similarity with 9K80D7W)
Modulation Rules Part
HPDQOSK 90.210(T-band)
Chann;l\:;:;wenw Chanl:::-li;}acing QT:H?;:E Emission Designator
5119875 125 9.7794 SKE80D7W
Agilent R T

dBm

Mask D

i

b LYy

#\BW 1 kHz 3
(9K80D7E, 9K80D7D by similarity with 9KSOD7W)
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Report Template Revision Number: Rev. K
Modulation Rules Part
HPDOSK RSS5 119
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
5238875 125 96621 SK80DTW
© Agient R T

#UBH 1 kHz

M,
¥ '~~"-"|'n4\'u 'y

Mask D

1 hln,

(9K80D7E, 9K80D7D by similarity with 9KSODTW

Meodulation

Rules Part

F5K

Part 90,RS5 119

Channel Frequency Channel Spacing
(MHz) (kHz)
4350125 125

99% OCB
(kHz)

Emission Designator

10KOF1D

Atten 10 dB

[

TR I|,.\|‘.’|'.',.‘u et

MHz
#YBH 1| kHz

IC: 109AB-4819C
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Modulation Rules Part

FsK 74.462(c),RSS 119
Channel Frequency Channel Spacing 99% OCB

[MHz) kHz) [kHz)
450.0250 125 10KOF1D

Emission Designator

#YEW 1 kHz
For Part 74
Modulation Rules Part
FSEK 80.211(f),R55119
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) [kHz) (kHz)
457.5500 125 5.4083 10KOF1D

3 Agilent R T

8.54 dBm

#YBW 1 kHz
Not For FCC Review
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Report Template Revision Number: Rev. K
Modulation Rules Part
FSK 90.210(T-band)
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) [kHz) (kHz)
4730125 125 5.3880 10KOF1D
iy nﬂﬂﬂ“ R T

.46 dBm

Al
— A-.g-__..lllr-""llll\.'
JL-.-‘ il | e

.._.u.j'_ .""'.-‘ !

2 5 MHz
Modulation Rules Part
FSK Part 22,90
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz) e
4820125 125 5.4031 10KOF1D
e R T

.27 dBm Atten 1@ d

IC: 109AB-4819C
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Modulation Rules Part
FSK 90.210(T-band)
Channel F Channel Spaci ] 99% OCB . .
annetFrequency annel spacing Emission Designator
(MHz) (kHz) (kHz)
5118875 125 5.3624 10KOF1D

# Agilent R T

f 56.85 dBm

#YBH 1 kHz

Modulation Rules Part
FSK RSS 119
Channel Frequency Channel Spacing 99% OCB
[MHz) [kHz) [kHz)
5239875 125 10KOF1D

Emission Designator

Mask D

#YBH 1 kHz
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Meodulation

Rules Part

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

F5K

Part 90,RS5 119

Channel Frequency Channel Spacing
(MHz) (kHz)

4350125 250

99% OCB
(ktz)

Emission Designator

16KOF1D

|"|,-|r-|_‘i'l.fr"|||'f
5 1z

Maodulation

#\YBH 1 kHz

Mask D

Rules Part

F5K

74.462(c),RSS 119

Channel Frequency Channel Spacing
(MHz) (kHz)

450.0250

99% OCB
(kHz)

Emission Designator

16KOF1D

#YBH 1 kH=z
For Part 74

"-'flk"-"ﬂ""r.'p'.ﬂl'..,I". Wy

IC: 109AB-4819C
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Modulation Rules Part

FSK 80.211(f),RSS119
Channel Frequency Channel Spacing 99% OCB

[MHz) {kHz) [kHz)
457 5500 16K0F1D

Emission Designator

#\WBH 1 kHz
Not For FCC Review
Modulation Rules Part
FSK 90.210(T-band)
Channel Frequency Channel Spacing 99% OCB

(MHz) [kHz) (kHz)
473.0125 250 16KOF1D

Emission Designator

Mask D

i
1A |.l,.l"|'p-'-""'\"'-f'-’r'-“lll""r '

5 MHz
#UBH 1
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Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

Modulation Rules Part
FSK Part 22,90
Channel Frequency Channel Spacing 99% OCB Emission Designator
{MHz) [kHz) [kHz)
482.0125 250 77182 16KOF1D
- Agilent R T

Meodulation

#YBH 1 kHz

Rules Part

F5K

90.210(T-band)

Channel Frequency
(MHz)

Channel Spacing
[kHz)

5115875

250

99% OCB
(ktz)

Emission Designator

16KOF1D

#YBH 1 kHz

Mask D

' ""'!""“p"u"-:.'. "

IC: 109AB-4819C
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Meodulation

Rules Part

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

F5K

RS5119

Channel Frequency Channel Spacing
(MHz) (kHz)

5139875 250

99% OCB
(ktz)

Emission Designator

16KOF1D

= _I_r,-'.-.\,..J\"'Jll'""-""'"

6.6.5. Test Limit

#VBH 1 kHz

i
L T
LAl P ',.\*’r.‘u'[,

IC: 109AB-4819C

The 99% occupied bandwidth is the width of a frequency band such that, below the
lower and above the upper frequency limits, the mean powers emitted are each equal to
a specified percentage 0.5% of the total mean transmitted power.
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6.7. Band Edge Conducted Spurious Emission (Part 22)
6.7.1. Test Setup (Analog)
Power Audio Analyzer
A. Get Fc for reference Supply (8903B)
Audio Output
A
Modulation Anla lyzer < Attenuator |« RF Port Radio Test Box
nput 50Q
B. Testing Power Audio Analyzer
Supply (8903B)
Audio Output
DC Block A V
Spectrum Anallynzifsog e Attenuator :RF Port Radio _ l Test Box
2)  The DUT transmitter output port was connected to Modulation Analyzer.
3)  Set the audio bandwidth filter to 15 kHz low pass filter and 50 kHz high pass filter.
4)  Transmit the radio and set the audio analyzer to 2.5 kHz audio frequency and 50% of the rated
deviation. Up the amplitude by 16 dB. Dekey the DUT.
5)  Path loss for the measurement included.
6) Select the Occupied Bandwidth measurement for 99% and 26dB Emissions Bandwidth
Measurement.
7)  Key in the Fc and Resolution Bandwidth.
8)  Transmit the DUT and record the occupied Bandwidth frequencies.
9)  Preset the spectrum analyzer for band edge measurement.
10) The band edges of lowest and highest channels were measured.
11) Key in the Lowest and highest channel frequency, span is 60 kHz and Resolution Bandwidth is
at least 1% of Emission Bandwidth.
12) Save the screen shot as modulated signal.
13) Remove the audio tone from audio analyzer to capture unmodulated signal.

*Note:

e For emission designator ending with F3E, 16KOF3E is the worst case and therefore only 16K0F3E will be shown.
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6.7.2. Test Result (Analog)

MAX PWR

Moecdiilabazn Rl s Part Ml latuan Rulis Part
Analag Vaice FOC Part 22.33%b) Analog Vasce FCOC Part 22.359(b)
Chasesel Frequency {Rannel Spacing -2t di Pc\-" flerah S OCE Embadon Deslgrator {hannel Frequency Channel Spacing -H.dhp;'nnt flriz) i LB Ermiadon Designator
454 D250 50 155188 Lapras 16KOFIE 454 5500 150 15 5202 14 8347 16K0F3E
o Agient R T o Agilent R T

LOW PWR

Modulation | Rules Part Modulation ‘ Rules Part
Analog Voice | FCC Part 22.359(b) Analog Voice \ ECC Part 22.359(b)
Channel Frequency Channel Spacing -26 dB Point (kHz) 99% OCB Emission Designator | Channel Frequency Channel Spacing -26 dB Point (kHz) 99% OCB Emission Designator
454.0250 250 155139 148216 16KOF3E 454 6500 250 15.5196 148242 16KOF3E
= Agilent 5 Agilent

Atten 18

#YBH 918 Hz

R T

Atten 18 dB

R T
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MAX PWR

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

Modulation | Rules Part Modulation ‘ Rules Part
Analog Voice | FCC Part 22.359(b) Analog Voice \ ECC Part 22.359(b)
Channel Frequency |  Channel Spacing | -26 dB Point (kHz) | 99% OCB | Emission Designator | Channel Frequency |  Channel Spacing | -26 dB Point (kHz) | 99% OCB | Emission Designator

4730125 \ 250 | 155186 |

148216 \

16KOF3E

479.2875

| 250

15.5136

| 14.3200 | 16KOF3E

LOW PWR

an padh i\
Pl pe

Modulation | Rules Part Modulation ‘ Rules Part
Analog Voice | FCC Part 22.359(hb) Analog Voice \ FCC Part 22.359(b)
Channel Frequency ‘ Channel Spacing | -26 dB Point (kHz) | 99% OCB ‘ Emission Designator | Channel Frequency | Channel Spacing ‘ -26 dB Point (kHz) | 99% OCB | Emission Designator
473.0125 \ 250 [ 155197 [ 148223 \ 16KOF3E 479.2875 [ 25.0 \ 155147 [ 14.8204 [ 16KOF3E

i A h
ol I‘||r'||,.j sy
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6.7.3. Test Setup (Digital)

PSA (Spectrum
Analyzer)

Power Supply

Computer & Software
Program Radio

Test Box

1)

2)
3)

4)

6)
7)

8)

Program and set radio to operate in desire test frequency and digital mode with modulation.
(*4FSK, C4FM or other digital modulation form).

Path loss for the measurement included.

Select the Occupied Bandwidth measurement for 99% and 26dB Emissions Bandwidth
Measurement.

Key in the Fc and Resolution Bandwidth.

Transmit radio record the occupied Bandwidth frequencies.

Preset the spectrum analyzer for band edge measurement.

Key in the lowest and highest channels frequency, span is 60 kHz and Resolution Bandwidth is
at least 1% of Emission Bandwidth.

Save the screen shot.

*Note:

e For Digital Modulation, 12.5 kHz Data F1D & FXD would be the same. Therefore only measurements with F1D
modulation shown below.

¢ For Digital Modulation, 12.5 kHz Data F1E & FXE would be the same. Therefore only measurements with F1E
modulation shown below.
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MAX PWR

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

Modulation | Rules Part Modulation ‘ Rules Part
Carm | FCC Part 22.359(b) carm \ FCC Part 22.359(b)
Channel Frequency ‘ Channel Spacing | -26 dB Point (kHz) | 99% OCB ‘ Emission Designator | Channel Frequency | Channel Spacing ‘ -26 dB Point (kHz) | 99% OCB | Emission Designator
asapaso | 125 [ 10.0471 [ 7.6261 \ BK10FLW 4546500 | 125 \ 10.0485 [ 76282 [ BK10F1W
- Agilent < Agilent R T

R T

fin
A TN

#UBH 910 Hz

LOW PWR

) !
Caa i
lod ¥

#YBH 9

18 Hz

Modulation | Rules Part Modulation ‘ Rules Part
carm | FCC Part 22.359(hb) carm \ FCC Part 22.359(b)
Channel Frequency ‘ Channel Spacing | -26 dB Point (kHz) | 99% OCB ‘ Emission Designator | Channel Frequency | Channel Spacing ‘ -26 dB Point (kHz) | 99% OCB | Emission Designator
asapaso | 125 [ 10.0503 [ 7.6300 \ BK10FLW 4546500 | 125 \ 10.0484 [ 76201 [ BK10F1W
- Agilent R T < Agilent R T

N
rebistert ALY

#UBH 918 Hz

Ji P I
M"" Ly '1‘m‘

#YBH 910 Hz
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MAX PWR

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C

IC: 109AB-4819C

Modulation | Rules Part Modulation ‘ Rules Part
Carm | FCC Part 22.359(b) carm \ FCC Part 22.359(b)
Channel Frequency ‘ Channel Spacing | -26 dB Point (kHz) | 99% OCB ‘ Emission Designator | Channel Frequency | Channel Spacing ‘ -26 dB Point (kHz) | 99% OCB | Emission Designator
473.0125 \ 125 [ 10.0498 [ 7.6308 \ BK10FLW 479.2875 [ 125 \ 10.0489 [ 7.6286 [ BK10F1W
s Agilent R T Agilent R T

ol
1 1Y
'f""‘u"‘!'l}“"‘ o " ] i 11|Jr‘

#UBH 910

LOW PWR

Atten

I
| \\ Ly

+\/BH 91¢

VRLER TR

Modulation | Rules Part Modulation ‘ Rules Part
carm | FCC Part 22.359(hb) carm \ FCC Part 22.359(b)
Channel Frequency ‘ Channel Spacing | -26 dB Point (kHz) | 99% OCB ‘ Emission Designator | Channel Frequency | Channel Spacing ‘ -26 dB Point (kHz) | 99% OCB | Emission Designator
473.0125 \ 125 [ 10.0493 [ 7.6300 \ BK10FLW 479.2875 [ 125 \ 10.0494 [ 76293 [ BK10F1W
Agilent R T Agilent R T

Atten 18 dB

N T I P T A
B LY. Ll IIJ"M]",' e

AR
l,_,\,.-.' tH
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MAX PWR

Modulation | Rules Part Modulation ‘ Rules Part
HPDOSK | FCC Part 22.359(b) HPDOSK \ FCC Part 22.359(b)
Channel Frequency ‘ Channel Spacing | -26 dB Point (kHz) | 99% OCB ‘ Emission Designator | Channel Frequency | Channel Spacing ‘ -26 dB Point (kHz) | 99% OCB | Emission Designator
asapaso | 125 [ 121853 [ 9.7449 | oksoorw 4546500 | 125 \ 12.0199 [ 9.7965 | okeoo7w
Agilent R T Agilent R T

56 MHz
1 Hz

LOW PWR

Atten

F -
n ) _|”
W

#\BH 918 Hz

Modulation | Rules Part Modulation ‘ Rules Part
HPDQSK | FCC Part 22.359(b) HPDQSK \ FCC Part 22.359(b)
Channel Frequency ‘ Channel Spacing | -26 dB Point (kHz) | 99% OCB ‘ Emission Designator | Channel Frequency | Channel Spacing ‘ -26 dB Point (kHz) | 99% OCB | Emission Designator
asapaso | 125 [ 122455 [ 9.7280 | oksoorw 4546500 | 125 \ 12.2009 [ 9.8478 | okeoo7w
% Agilent R T Agilent R T

Atten
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MAX PWR

Modulation | Rules Part Modulation ‘ Rules Part
HPDQOSK | FCC Part 22.359(b) HPDOSK \ ECC Part 22.359(b)
Channel Frequency ‘ Channel Spacing | -26 dB Point (kHz) | 99% OCB ‘ Emission Designator Channel Frequency | Channel Spacing ‘ -26 dB Point (kHz) | 99% OCB | Emission Designator
4730125 \ 125 | 12 2038 | 9.8153 \ 9KBODTW 4792875 | 125 \ 123459 | 9.8525 | 9KB0D7W

i Agilent R T © Agilent R T

Atten 18 dB

LOW PWR

Modulation | Rules Part Modulation ‘ Rules Part
HPDQSK | FCC Part 22.359(b) HPDQSK \ FCC Part 22.359(b)
Channel Frequency ‘ Channel Spacing | -26 dB Point (kHz) | 99% OCB ‘ Emission Designator | Channel Frequency | Channel Spacing ‘ -26 dB Point (kHz) | 99% OCB | Emission Designator
473.0125 \ 125 [ 12.0032 [ 9.7789 | oksoorw 479.2875 [ 125 \ 12.0097 [ 9.8313 | okeoo7w
Agilent R T 3 R T

A h .
/ n""h--.-'*..-.‘mf‘ L adakiin
i

' N A o A
] “r"'n‘u’w"”' i "*||""‘n.‘"1r"-.f‘l1' &

#\JBH 910 Hz
6.7.5. Test 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 + 10 log(P) dB.
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6.8. Transient Frequency Behavior

6.8.1. Test Setup

Oscilloscope

CH2
[ ]

CH 1

Mod analyzer

Mod Out

Test Box

A

Incident (20dB) -
DUT ATT Reflocied (2048}

1) Connect the setup as figure above.

2) Path loss for the measurement included.
3) Set on Sigen with the assigned center frequency, internal 1 kHz FM tone.
FM Deviation: Analog 25kHz Channel Spacing = 25 kHz
Analog 12.5 kHz Channel Spacing = 12.5 kHz
C4FM =12.5 kHz
4) Turn on 50 kHz high pass filter and 15 kHz low pass filter on modulation analyzer.
5) Supply sufficient attenuation ATT to provide the output power of < -11dBm into power meter
when DUT is keying up.
6) Note the power level on power meter and dekey the DUT.
7) Adjust the amplitude of the signal generator to the level power meter, maintained the amplitude
throughout the rest of the measurement.
8) Connect the output to modulation analyzer.
9) Reduce 30dB attenuation and transmit the radio to get the trigger line.
10) Capture the screen shot for key-up (rising edge) and de-key (falling edge) mode.
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6.8.2. Test Result

Switch On Condition t,, ty.0q 2

Report ID: 19588-RF-00016
FCC ID: ABZ89FC4819C
IC: 109AB-4819C

Channel Frequency (MHz)

Channel Spacing (kHz)

Mode

467.7750

12.5

Analog

+125kHz

Scale:10 ms/div

. +Limit

- Limit

125kHz

b
*»

&~
L

5

Switch Off Condition t; t.:

Channel Frequency (MHz)

Channel Spacing (kHz)

Mode

12.5

467.7750

Analog

Scale: 10 ms/div

+12.5 kHz

+Limit

=Limit

. -12.5kH:

& Lot
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