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1.0 General Information

EUT Description:

Technologies Land Mobile Radio (LMR)
Modulation Type | Analog, 4FSK

The EUT contains following accessory devices and data cable:
Item Brand Model or P/N

BATT MAG ONE LIION 2200T MOTOROLA PMNN4847A

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 C63.26-2015
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

Antenna gain disclaimer

Antenna gain information is provided by customer. The validity of the results is dependent upon this
information. The lab will not be held accountable in the event the supplied information affects
compliance.

Test configuration of EUT

All relevant configurations involving radio models and accessories (including chargers, batteries, and
antennas) were assessed. Only worst case configurations will be included in this report.
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2.0  Summary of Test Results

2.1046(a), RSS-Gen
22 565(f) RSS-119 RF Power Output Pass 02721AC0033
21055, 22.355 | 20 UT | Frequency Stability | Pass 02721AC0033
RSS-Gen Audio Frequency
2.1047 RSS-119 Response Pass 02721AC0033
RSS-Gen Audio Low Pass
2.1047 RSS-119 Filter Response Pass 02721AC0033
RSS-Gen T
2.1047 RSS-119 Modulation limiting Pass 02721AC0033

16KOF3E: 10.3489 kHz
11KOF3E: 5.4792 kHz

2.1049, 22.359, RSS-Gen 7K60F1D/FXD: 7.8651

Occupied Bandwidth Pass kHz 02721AC0033
0.2 RSS-L19 7K60FLE/FXE: 7.7843
kHz
7K60F1W: 7.7171 kHz
Band Edge
2'10(21 % (2b2).359 RSS-119 | Conducted Spurious Pass 02721AC0033
’ Emission
90.214 RSS-119 | TransientFrequency | oo 02721AC0033
Behavior
i i Adjacent Channel NA NA
Power
2.1051, 22.359, RSS-Gen | Conducted Spurious .
90210 RSS-119 Emissions Pass Worst case: -38.93 dBm 02721AC0033
RSS-Gen Radiated Spurious Worst case: -30.71 dBm
2.1051, 22.359 RSS-119 Emission Pass (margin: 10.71 dB) 02721ZY0559
GNSS (EIRP for
i i 1559 — 1610MHz) NA NA
i i Effective Radiated NA NA

Power (ERP)

NA - Not Applicable

NOTEL: Selection of test parameters, the report contain a limited number of parameters deemed to be
influenced by the relevant design changes, as agreed with the applicant.

Page 5 of 84



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

3.0

Measurement Uncertainty

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

Measurement Frequency EXper(]Eiggg;Cf J_rr)talnty
AC Power Line Conducted Spurious Emission | 150KHz ~ 30MHz 3.48 dB
Radiated Emissions up to 1 GHz dBuV/m 30MHz ~ 5.88 dB
(Field Strength) 1000MHz
Radiated Emissions above 1 GHz dBuV/m 1GHz ~ 18GHz 5.84 dB
(Field Strength) 18GHz ~ 40GHz 6.02 dB
Radiated Emissions dBm (ERP/EIRP) 30MHz ~ 18GHz 4.03dB
Conducted Spurious Emissions 9kHz ~ 12.75GHz 2.82dB
Frequency Stability 9kHz ~ 12.75GHz 0.0085 ppm
Audio Frequency Response / Low Pass Filter
e Respr))onse 300Hz — 20kHz 4.09 %
Modulation Limiting 300Hz — 3kHz 1.15%
Occupied Bandwidth 9kHz ~ 12.75GHz 2.82dB
Band Edge Conducted Spurious Emission 9kHz ~ 12.75GHz 2.82dB
Transient Frequency Behavior 9kHz ~ 12.75GHz 5.4 ms
Adjacent Channel Power 9kHz ~ 12.75GHz 2.82dB
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4.0 Equipment List
FCC Analog ATE#1: (SW version: FCC_Analog_v2.5.0)

DESCRIPTION MODEL SES&LR CAL:EETAET'ON CAL'BFI;'?‘ATF'SN DUE
CHAMBER SH-641 92009188 04-Mar-24 04-Mar-25
POWER SUPPLY 6032A 3232A08410 20-Jun-23 20-Jun-24
CXA SIGNAL ANALYZER N9000B MY60251574 20-May-23 20-May-24
AUDIO ANALYZER U8903B MY61070005 21-Jun-23 21-Jun-24
POWER SENSOR E4412A MY50000141 21-Aug-23 21-Aug-24
POWER METER E4416A GB41293747 03-Nov-23 03-Nov-24
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 58 NA NA NA
BNC to BNC RF Cable # 3 RG 58 NA NA NA
BNC to BNC RF Cable # 4 RG 58 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 # 1 RG 58 NA NA NA
N to SMA RF Cable # 2 RG 58 NA NA NA
N to SMA RF Cable # 3 RG 58 NA NA NA
Aeroflex Attenuator 30dB 49-30-34-LIM NA NA NA
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FCC Transient ATE #1: (SW version: FCC Transient ATE_R1.1.4)

FCC ID: AZ489FT4978
IC: 109U-89FT4978

DESCRIPTION MODEL T CALIBRATION | CALIBRATION
SWITCH CONTROL UNIT 3488A 2719A36210 NA NA
SWITCH DRIVER 11713A 3748A09090 NA NA
POWER SENSOR E9301B MY50180003 20-Jun-23 20-Jun-24
STEP ATTENUATOR 8496G MY52300757 20-Jun-23 20-Jun-24
SIGNAL GENERATOR 8657A 3250A05137 22-Jun-23 22-Jun-24
MODULATION ANALYZER 8901B 3749A05886 26-Sep-23 26-Sep-24
ATTENUATOR/110DB 8494G MY52300115 20-Aug-23 20-Aug-24
POWER SUPPLY 6031A 3313A02714 04-Oct-23 04-Oct-24
SPECTRUM ANALYZER E4443A MY46181974 01-Dec-23 01-Dec-24
POWER METER E4416A GB41293866 09-Jan-24 09-Jan-25
AUDIO ANALYZER 8903B 3011A12380 29-Dec-23 29-Dec-24
CXA SIGNAL ANALYZER N9000B MY60250530 12-Dec-23 12-Dec-24
N to N RF Cable # 1 SF126/11N/11N NA NA NA
N to N RF Cable # 1 SF126/11N/11N 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 58 NA NA NA
BNC to BNC RF Cable #4 RG 58 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 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
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FCC CONDUCTED SPUR EMISSION ATE # 1 (SW version

Report ID: 41377-RF-00002

FCC ID: AZ489FT4978

IC: 109U-89FT4978

: Conducted Spur ATE_rev 1.23.03)

PESCRIPTION vopEL |  SERIAL [ CALIBRATION | CALIBRATION

SWITCH CONTROL UNIT 3488A 2719A32735 NA NA

INTERFACE BOX - FILTER NA CS001 NA NA

POWER SUPPLY 6031A 3506A03271 04-Oct-23 04-Oct-24

SPECTRUM ANALYZER E4440A MY46186938 20-Oct-23 20-Oct-24

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 ATE #1
DESCRIPTION MODEL ,\ISES?ELR CAL'DBEQET = CAL'BFE)AATT'SN DIz
DRG HORN FREQ. SAS-571 1143 08-Mar-23 08-Mar-25
DRG HORN FREQ. SAS-571 720 18-Apr-23 18-Apr-25
DC Power Supply NR973A MY54180189 30-Aug-23 30-Aug-24
SIGNAL GENERATOR SMB 100A 182511 4-Jun-21 4-Jun-24
EMI TEST RECEIVER ESW44 101731 11-Aug-23 11-Aug-24
5m SEMI-ANECHOIC CHAMBER S800-HX 12308 NA NA
BILOG ANTENNA CBL6112B 2950 14-Dec-23 14-Dec-24
BILOG ANTENNA CBL6112B 2964 25-Sep-23 25-Sep-24
?ﬁg@,\/'l‘gﬁ\?gSOMETER SDL500 A.016800 21-Jun-23 21-Jun-24
SYSTEM CONTROLLER SC104V 050806-1 NA NA
TURNTABLE FLUSH MOUNT 2M FM2011 NA NA NA
,_?QJVEEI\FIQNA POSITIONING LT NA NA NA
BROAD-BAND HORN ANTENNA BBHA9170 BBHA9170143 28-Aug-2023 28-Aug-2024
PREAMPLIFIER 18-40GHz Miteq Hi Gain 002 NA NA

Sucoflex

PREAMPLIFIER PAM-0118P 269 28-Mar-23 28-Mar-24
LOOP ANTENNA 6502 00208416 26-Oct-2023 26-Oct-2024
TEST SOFTWARE EMC_FCC_IC_BLUETOOTH_RE_TEST
VERSION EMC_FCC_RE_v16.5
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5.0 Test Condition

5.1. Transmitter Test Conditions

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

Test Item Power Test Environmental
(Channel Spacing) (W) Modulation Fr(elgltlj_('ezr;cy Tested By conditions
RF Output Power 400.0125,
406.2,
Low & FM 450.025, Farah 23.4°C,
Max 459.125, 50%RH
467.775,
469.9875
Frequency Stability 25.1°C,
54.3%RH,
FM 60.3°C,
Max 467.775 Farah 50%RH,
-30.1°C,
51.2%RH
Audio Frequency Response 459,125, 23.4°C,
(12.5kHz / 25kHz) Max FM 467.775 Farah 5096RH
Audio Low Pass Filter Response 23.4°C,
(12.5kHz / 25kHz) Max FM NA Farah 5006RH
Modulation limiting 459,125, 23.4°C,
(12.5kHz / 25kHz) Max FM 467.775 Farah 50%RH
Occupied Bandwidth 406.2, 450.025, 23.4°C
(12.5kHz / 20kHz / 25kHz) Max FM/AFSK 459.125, Farah SO%RI-’|
467.775
Band Edge Conducted Spurious 459.025,
Emissions (Part 22) 456.65, 23.4°C,
(12.5kHz / 20kHz / 25kHz) Max FM/4FSK 473.0125, Farah 5006RH
473.2875
Transient Frequency Behavior 23.4°C
(UHF & VHF Band) Max FM 467.775 Farah 500'/ RI-,|
(12.5kHz / 25kHz) 0
Adjacent Channel Power 23.4°C
(700MHz Band) Max FM/4FSK NA NA . '
50%RH
(12.5kHz / 25kHz) 0
Conducted Spurious Emissions- 400.0125,
(12.5kHz / 25kHz) 406.2, 450.025,
Low / 459.125, 23.4°C,
Max FM/AFSK 467.775, Farah 509%RH
469.9375,
469.9875
Radiated Spurious Emission 400.0125,
(12.5kHz / 25kHz) 406.2, 450.025, R
'T\jl";vx’ FM/4FSK 459.125, Nazrin & Fuad s
469.9375, 0
469.9875
GNSS (EIRP for 1559 - 1610MHz)
(12.5kHz / 25kH2) Max FM/4FSK NA NA NA
Effective Radiated Power (ERP)
(12.5kHz / 25kH2) Max FM/4FSK NA NA NA

NA -=> Not Applicable

Page 10 of 84




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

6.0 Transmitter Test Parameters

6.1. RF Output Power

6.1.1. Test Setup

POWER SUPPLY

Test Box

DUT

\4

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978

IC: 109U-89FT4978

—|

>

—»

Attn
30dB

Power

Power Meter

Sensor

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.

6.1.2. Test Result

Remark

Temperature 25°C

Voltage (V) 7.5V

Frequency (MHz) Low Power (W) [Current (A)| Max Power (W) [Current (A)
400.0125 0.91 0.59 4.77 1.24
406.20000 0.95 0.60 4.78 1.20
450.02500 0.99 0.58 4.80 1.21
459.12500 0.94 0.54 4.78 1.20
467.77500 1.00 0.54 4.80 1.20
469.98750 0.99 0.56 4.80 1.21

Not for FCC review
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6.2. Frequency Stability

6.2.1. Test Setup

Mod Analyzer /

Spectrum Analyzer
Input 50Q

Attn

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 MCFyp;.
4) Test in 2 conditions:
e 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,

TZTMHZ 1) 4106
ACFums )*

ppm error = (

Where: MCFyy;, is the Measured Carrier Frequency in MHz
ACFuH; Is the Assigned Carrier Frequency in MHz
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6.2.2. Test Result

467.7750 MHz, Frequency Stability vs. Voltage
2.000

1.500

1.000

e Frequency
0.500 Stability,

PP
¢ - ¢ < 9 ¢

Frequency Stability in PPM

0.000 =—5pec (low)
FFM
-0.500
= Spec (high)
-1.000 FPM
-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 %
(i) Frequency Stability VS Voltage
Frequency / Channel Spacing 467.7750 MHz / 12.5kHz
Temperature, °C 25
Voltage % Voltage, V Frequency, MHz Frequency Stability, PPM spec (low) spec (high)
PPM PPM
-20 4.255 467.774969 -0.065 -1.500 1.500
-15 4.440 467.774990 -0.021 -1.500 1.500
-10 7.560 467.775059 0.126 -1.500 1.500
-5 7.980 467.775059 0.127 -1.500 1.500
0 8.400 467.775061 0.131 -1.500 1.500
5 8.820 467.775063 0.136 -1.500 1.500
10 9.240 467.775065 0.140 -1.500 1.500
15 9.660 467.775067 0.143 -1.500 1.500
20 10.080 467.775069 0.147 -1.500 1.500
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467.7750 MHz, Frequency Stability vs. Temperature

2.000
1.500
2 1.000 4= Frequency
& Stability,
c
‘> 0.500 PP
2
o *_.‘H_H*‘\‘—’* — Spec (low)
g 0.000 PP
T
§ -0.500
g e Spec (high)
=-1.000 PPM
-1.500
_ZyOOO T T T T T T T T 1
-30 -20 -10 0 10 20 30 40 50 60
Temperature, °C
(ii) Frequency Stability VS temperature
Frequency / Channel Spacing 467.7750MHz / 12.5kHz
Voltage, V 8.4
. Spec (low) Spec (high)
0 F , MH F Stability, PPM
Temperature, °C requency z requency Stability PPM PPM
-30 467.775082 0.176 -1.500 1.500
-20 467.775087 0.186 -1.500 1.500
-10 467.775068 0.145 -1.500 1.500
0 467.775056 0.121 -1.500 1.500
10 467.775066 0.142 -1.500 1.500
20 467.775057 0.121 -1.500 1.500
30 467.775083 0.177 -1.500 1.500
40 467.775063 0.135 -1.500 1.500
50 467.775017 0.036 -1.500 1.500
60 467.775050 0.106 -1.500 1.500
6.2.3. Test Limit

As per manufacturer declared spec +/- 1.5ppm
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6.3.

Modulation Characteristics

6.3.1. Test Setup

1)
2)
3)
4)

5)
6)

Power

Spectrum Analyzer

Input

Attn
30dB

RF Port

Supply

A 4

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

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.

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

Transmit the radio and set the audio analyzer to 1 kHz audio frequency and 20% of the Full rated

system deviation.

On audio analyzer, set the rated level as 0dB reference

Vary the audio frequency from 300 Hz to 20 kHz. Record the change in modulation in reference

to step 5.
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6.3.2. Test Result

459.125 MHz, 12.5 kHz, Tx Modulation Characteristic

15.00

10.00
500 /// !
// Tx.Freqg.Resp
L

0.00
-5.00
-10.00 — A
/
v

-15.00
-20.00
Qo

=25.00
-30.00
-35.00
-40.00
-45.00
-50.00 Specs. (High)
-55.00
-60.00
-65.00

Specs. (Low)

-70.00 Mod.Freq.(Hz)
100 1000 10000

Not for FCC review

459.125 MHz, 25 kHz, Tx Modulation Characteristic
15.00

10.00 —
/

5.00 —
0.00 //
. /

-5.00
-10.00 —
-15.00 //

-20.00
25.00
230.00

-35.00

-40.00

-45.00

-50.00

-55.00 8.40

-60.00

-65.00

-70.00

Tx.Freq.Resp

\[\

— QA0

100 1000 10000
Mod.Freq.(Hz)
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15.00

467.775 MHz, 12.5 kHz, Tx Modulation Characteristic

10.00

5.00

/
L~

0.00

-5.00

=
//
L

Tx.Freq.Resp

\[\

-10.00
-15.00

L
/1
/

-20.00
£25.00

— QA0

T
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-50.00

-55.00
-60.00

8.40

-65.00
-70.00

100

1000

Mod.Freq.(Hz)

10000

N

ot for FCC review

467.775 MHz, 25 kHz, Tx Modulation Characteristic

15.00
10.00

5.00

L~
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0.00
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A
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/

L HA
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6.3.3. Test Limit

+14 ]
+127]
+107]
+H
+5
+4 ]
+2
dB [
2
4 —
&
&
-10—]
-12—
-147]
-167]

6 dBloctave slope -

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

.~ 896 — 940 MHz

rolloff

300 400 500 700 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 896 MHz to 940MHz radio.
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6.4. Modulation Limiting

6.4.1. Test Setup

Mod Analyzer Audio Analyzer

LO in Input 50Q Audio Output

Y
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.

4) Transmit the radio and set the audio analyzer to 1 kHz audio frequency and 60% of the Full rated
system deviation.

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

6) 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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6.4.2. Test Result
459.1250MHz, 12.5kHz Modulation Limiting

120.0

100.0
=
[J]
?3" 80.0
§ 300
§ 60.0 // —8— 1000
; e 2500
o
B 400 [ 3000
>
8 e Spec

20.0

0.0 - | |

-20

-15

-10

-5

0
Input Level, dB

5

10 15

20

Not for FCC review

Deviation in Percentage %

459.1250MHz, 25.0kHz Modulation Limiting

120.0

100.0

80.0

60.0

300
=== 1000

=== 2500

40.0

20.0 ¢

0.0 -
-20

-15

-10

-5

0
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5

10 15
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3000

— Spec
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467.7750MHz, 12.5kHz Modulation Limiting

120.0

100.0

80.0

1 ——300
60.0 8= 1000
// e 2500
40.0 / 3000

— Spec

Deviation in Percentage %

0.0 + T
-20 -15 -10 -5 0 5 10 15 20

Input Level, dB

Not for FCC review

467.7750MHz, 25.0kHz Modulation Limiting

120.0

100.0
X
&
s 80.0
o
5] 300
5 <
t 60.0 e=fi== 1000
'c == 2500
2
8 400 3000
>
(]
i // = Spec

20.0 ¢

0.0 - t }

-20 -15 -10 -5 0 5 10 15 20

Input Level, dB

6.4.3. Test Limit
Modulation Limiting shall not exceed 100 percent.
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6.5. Occupied Bandwidth

6.5.1. Test Setup (Analog)

Power Audio Analyzer
A. Get Fc for ref
Get Fc for reference supply (8903B)
Audio Output
A
Modulation Analyzer RF Port .
input 5062 [¢ Attenuator | Radio Test Box
B. Testing Power Audio Analyzer
Supply (8903B)
Audio Output

Spectrum Analyzer DC Block

v °
Attenuator + _RF Port Radi
Input 50Q e *HPF < aaio Test Box

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

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

3) 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.

4) Path loss for the measurement included.

5) Select the Occupied Bandwidth measurement for 99% Emissions Bandwidth Measurement.

6) Key in the Fc and Resolution Bandwidth (1 ~ 5 % of emission designator).

7) Transmit the DUT and record the occupied Bandwidth frequency.

8) Preset the spectrum analyzer for sideband spectrum measurement.

9) 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.
* 99% Bandwidth measurement is computed by the spectrum analyzerand is consistent with the
C63.26 5.4.4 method.
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6.5.2. Test Result (Analog)

Standard Audio Modulation (25 kHz Channelization, Analog Voice):

Emission Designator 16KOF3E

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978

In this case, the maximum modulating frequency is 3 kHz with a 5 kHz deviation.

IC: 109U-89FT4978

BW =2(M+D) = 2*(3 kHz + 5 kHz) = 16 kHz = 16KOF3E portion of the designator indicates voice.

Therefore, the entire designator for 25 kHz channelization analog voice is 16KOF3E.

Standard Audio Modulation (12.5 kHz Channelization, Analog Voice):

Emission Designator 11KOF3E

In this case, the maximum modulating frequency is 3.0 kHz with a 2.5 kHz deviation.

BW =2(M+D) = 2*(3.0 kHz + 2.5 kHz) = 11 kHz = 11KOF3E portion of the designator indicates voice.

Therefore, the entire designator for 12.5 kHz channelization analog voice is 11KOF3E.

Modulation

Rules Part

Analog Voice

90.210, RSS 119

Channel Frequency Channel Spacing
(MHz) (kHz)

406.2000 12.5

99% OCB
(kHz)

Emission Designator

5.4792

11KOF3E

- Agilent

Atten 18 dB

/]
w"ﬂ rll Iwi F|rllrl¢|| {}l'll"%t \WW‘“P%N}W Wl |'I|l"' I|

MHZ"

#\JBW 1 kHz

&7
"*\'» 'p'*’w‘r Pt st *‘W d FL"I"W'
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Modulation

Rules Part

Analog Voice

90.210, RSS 119

Not for FCC review

Atten

Channel Frequency Channel Spacing 99% OCB . .
Emission Designator
(MHz) (kHz) (kHz)
450.0250 125 5.3558 11KOF3E
# Agilent R T

W‘
“}

||
i i W "-f\n i i
o ‘. m&}mﬂ“ﬂ{ MW‘ M ulﬂ nf ;E‘.rm A Iuﬁu "#ANWWWRH w%.ﬂwh\mwh 'W‘] T*

#JBH 1 kHz

n

Modulation Rules Part
Analog Voice RSS 119
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
406.2000 25.0 10.3338 16KOF3E
- Agilent R T
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Modulation Rules Part
Analog Voice RSS 119
11 0y
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
450.0250 25.0 10.3449 16KOF3E
4 Agilent R T

i

{
' Mﬁ\kﬁ?{ﬁﬁf*fﬁﬁﬁkwm,qﬁ ﬂ%ﬁvmﬁﬂ“u”

f |’1J ) |
- AR e
it .;u:\;«f,;ﬂ:ﬁw.;\mﬁ\;‘ﬂfﬁ'ﬂ‘lrw b WY

Atten

an

Modulation Rules Part
Analog Voice RSS 119
11 0y
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
467.7750 25.0 10.3426 16KOF3E
% Agilent R T

b

VL hd IA?NWM;,##.MJW@ \ﬁ‘;rwi.u "H\“ {,,l,.hﬂ

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978
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For Part 22 only

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978

Modulation

Rules Part

Analog Voice

FCC Part 22.359(b)

" )
- fll f ) | 1 'I 1
kel ﬂ'%%‘ﬂi"* ,!:!t;{lfq:l?:% .'}:m!‘J,.ltWﬁﬁh l‘r_lll,‘ﬂ'n-u..|f..h;'|,,| o

i

!

. il
Whaapa

11 0y
Channel Frequency Channel Spacing -26 dB Point (kHz) 99% OCB Emission Designator
(MHz) (kHz) (kHz)
459.1250 25.0 15.3382 10.3489 16KOF3E
- Agilent R T

l
!

|
T e

IC: 109U-89FT4978
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6.5.3. Test Setup (Digital)

PSA (Spectrum
Analyzer)

DC
Block

Power Supply

Attn
30dB

Computer & Software RF Port

Program Radio

Test Box

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

2) Path loss for the measurement included.

3) Select the Occupied Bandwidth measurement for 99% Emissions Bandwidth Measurement.

4) Key in the Fc and Resolution Bandwidth (1 ~ 5 % of emission designator).

5) Transmit the DUT and record the occupied Bandwidth frequency.

6) Preset the spectrum analyzer for modulation emission spectrum measurement.

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

8) Capture the screen shot as modulated signal.

*  99% Bandwidth measurement is computed by the spectrum analyzer and is consistent with the C63.26 5.4.4 method.

*Note:
¢ 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.

Page 27 of 84



Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

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

6.5.4. Test Result (Digital)

Digital (12.5 kHz Channelization, Digital VVoice/Data/\VVoice+Data):
Emission Designator 7K60F1E/D/W

The 99% energy rule (title 47CFR 2.989) was used for digital mode and is more accurate than Carson’s rule.
It basically states that 99% of the modulation energy falls within X kHz, in this case, 7.60 kHz.
Measurements were performed in accordance with TIA/EIA TSB102.CAAB Section 2.2.5.2. The emission
mask was obtained from 47CFR 90.210(d).

F1E/D/W portion of the designator indicates digital voice/data/voice+data.

Therefore, the entire designator for 12.5 kHz channelization digital voice is 7TK60F1E/D/W.

Rules Part
90.210, RSS 119

Modulation
4FSK Data

Channel Frequency
(MHz)

Channel Spacing
(kHz)

406.2000

125

99% OCB
(kHz)

Emission Designator

7.2459

7K60F1D

5 Agilent -

LA PR
fl‘L.r-‘,_A;'f\'df""w‘ lll 1|] hj H'.‘ ¥ I""Ill'qI

h
el -..;'llli{u

e
e r.'."'lu,r-\'l r,lF\’I,I,. '-’l"llk" Ui "1P

#YBW 1 kHz
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Modulation Rules Part
4FSK Data 90.210, RSS 119
" o
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
450.0250 125 7.8691 7K60F1D
3% Agilent R T
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For Part 22 only

Modulation Rules Part
4FSK Data 22.359(b)
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
459.1250 125 7.7650 7K60F1D
4 Agilent R T
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h
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Modulation Rules Part
4FSK Voice 90.210, RSS 119
il 0y
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
406.2000 125 7.6479 7K60F1E

# Agilent R T

Wb e
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#UBH 1 kHz

Modulation Rules Part
4FSK Voice 90.210, RSS 119
- o
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
450.0250 125 7.5402 7K60F1E
i Agilent R T
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For Part 22 only

Modulation Rules Part
4FSK Voice 22.359(b)
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
459.1250 12.5 7.7843 7K60F1E
4 Agilent R T
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T
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Modulation Rules Part
4FSK Data+Voice 90.210, RSS 119
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
406.2000 125 7.4005 7K60F1W
4 Agilent R T
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Modulation Rules Part
4FSK Data+Voice 90.210, RSS 119
" o
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
450.0250 125 7.5008 7K60F1W
3% Agilent R T
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#\JBW 1 kHz

For Part 22 only

Modulation Rules Part
4FSK Data+Voice 22.359(b)
Channel Frequency Channel Spacing 99% OCB Emission Designator
(MHz) (kHz) (kHz)
459.1250 125 7.7171 7K60F1W
4 Agilent R T
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6.5.5. Test Limit
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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6.6. Band Edge Conducted Spurious Emission (Part 22)

6.6.1. Test Setup (Analog)

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

DC Block A v

Spectrum Analyzer _RF Port Radi
InputSOQ<_E<_ Attenuator adio H Test Box

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

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

3)  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.

4)  Path loss for the measurement included.

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

6) Key in the Fc and Resolution Bandwidth.

7)  Transmit the DUT and record the occupied Bandwidth frequencies.

8)  Preset the spectrum analyzer for band edge measurement.

9) The band edges of lowest and highest channels were measured.

10) Key inthe Lowest and highest channel frequency, span is 60 kHz and Resolution Bandwidth is
at least 1% of Emission Bandwidth.

11) Save the screen shot as modulated signal.

12) Remove the audio tone from audio analyzer to capture unmodulated signal.

4

*Note:
o For emission designator ending with F3E, 16KOF3E is the worst case and therefore only 16 KOF3E will be shown.
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6.6.2.

Test Result (Analog)

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

Modulation I RulesPart |  Modulation | Rules Part
Analog Voice [ FCC Part 22.359(b) 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
(MHz) (kHz) (kHz) (MHz) (kHz) (kHz)
459.0250 25.0 15.3342 10.3493 16KOF3E 459.6500 25.0 15.3365 10.3491 16KOF3E
Agilent

T

Mo v -
L
Py

A e
M Al

+JEH 916

R T

Atten 18

R T

#YEBH 919
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6.6.3. Test Setup (Digital)

PSA (Spectrum
Analyzer)

Power Supply

Computer & Software
Program Radio

Test Box

1)

2)
3)

4)
5)
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:
o 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)

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

Max Power
Modulation I Rules Part Modulation | Rules Part
4FSK Data | FCC Part 22.359(b) 4FSK Data [ 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
459.0250 [ 125 [ 9.6616 | 7.8128 [ 8K10F1D 459.6500 [ 125 [ 10.3105 [ 7.9561 [ 8K10F1D
% Agilent R T R T

Atten 16 dB

Atten 18 dB

i iy
i L i feal i

/

+UBH 916 #BH 916
Max Power
Modulation | Rules Part Modulation | Rules Part
4FSK Data+Voice [ FCC Part 22.359(b) 4FSK Data+Voice [ FCC Part 22.359(b)
Channel Frequency | Channel Spacing I -26 dB Point (kHz) I 99% OCB | Emission Designator Channel Frequency I Channel Spacing | -26 dB Point (kHz) | 99% OCB I Emission Designator
459.0250 [ 125 [ 9.6620 | 7.8634 [ skiorw 459.6500 | 125 [ 114168 [ 8.4773 [ skioraw
- Agilent R T R T

||
l"l |
PR L

i A g
-._-.‘-L‘|I llﬂl W‘ y |‘n|.*o

. i A Lo
. LA Ty LT L e
! "mﬂ'n‘r.\,l oY ‘-'|f1vri'“r\|I.ni'|uh,]‘ STy |Mf‘.—-af‘-

#WEH

6.6.5. 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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IC: 109U-89FT4978

6.7. Transient Frequency Behavior

6.7.1. Test Setup

Oscilloscope

CH1 CH2

Mod analyzer

Mod Out RF IN

_-- Power meter

Test Box

A

Incident (20dB)
DUT ATT Reflected (2008)

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
CAFM =125 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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Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978
IC: 109U-89FT4978
6.7.2. Test Result
Max Power

Switch On Condition tyn tyang t2

Channel Frequency (MHz) Channel Spacing (kHz) Mode
467.7750 12.5

Analog Demod 1 Spectrum Analyzer 2
Swept SA

KEYSIGHT Input: RF Input Z: 50 O Atten: 10 dB LPF: 15 kHz Center Freq: 467.775000 MHz
Freq Ref: Ext (S) #Meas Time: 100 m HPF: Off Trig: Video
Chan BW: 50.000 ki BPF: Off Trig Delay: -10.00 ms
De-emphasis: Off

Analog Voice

5 Raw Demod Waveform ¥

Scale/Div 2.500 kHz Ref Value 0.000 Hz
Lin

0.000 s Scale/Div 10.00 ms 100.000 ms
Info BW 110.00 kHz @ 1.8667 ps Meas Time 100 ms (53571 pts)
' Mar 14, 2024 — O O ee T e X
12:41:05 AM

Switch Off Condition t3 tu

Channel Frequency (MHz) Channel Spacing (kHz) Mode
467.7750 12.5

Analog Demod 1 Spectrum Analyzer 2
FM Swept SA i
KEYSIGHT nput RF Input Z: 50 O Atten: 10 dB LPF: 15 kHz Center Freq: 467 775000 MHz
Freq Ref: Ext (S) #Meas Time: 100 m HPF: Off Trig: Video
Chan BW: 50.000 kI BPF: Off Trig Delay: -90.00 ms
De-emphasis. Off

Analog Voice

5 Raw Demod Waveform ¥

Scale/Div 2.500 kHz Ref Value 0.000 Hz
Li

TTYT YT TTTT IO P T T TT I O T I TY Y Y XIS TTTY TYYX YV TEAF X ATAYIFFARTTITIIIIT),

Scale/Div 10.00 ms
@ 1.8667 ps
Mar 14, 2024 [ ea WO A R ¥
12:42:31 AM
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Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978
IC: 109U-89FT4978
Not for FCC review
Max Power

Switch On Condition ty,, tyang t2

Channel Spacing (kHz) Mode
25.0

Channel Frequency (MHz)
467.7750
Spectrum Analyzer 2
Swept SA

Input Z: 50 Q Atten: 10 dB LPF: 15 kHz
Freq Ref: Ext (S) #Meas Time: 100 m HPF: Off
Chan BW: 50.000 ki BPF: Off

De-emphasis: Off

Analog Voice
Analog Demod 1
FM

Center Freq: 467.775000 MHz
Trig: Video
Trig Delay: -10.00 ms

5 Raw Demod Waveform ¥

Scale/Div 5.000 kHz Ref Value 0.000 Hz

0.000 s Scale/Div 10.00 ms
Info BW 110.00 kHz

@ 1.8667 ps
2 e ! l Mar 14, 2024

12:47:41 AM

Switch Off Condition t3 togs

Channel Spacing (kHz) Mode
25.0

Channel Frequency (MHz)
467.7750

Analog Demod 1 Spectrum Analyzer 2

FM Swept SA

KEYS|G;-|T Input: RF Input Z: 50 O Atten: 10 dB LPF: 15 kHz Center Freq: 467 775000 MHz
Coupling: AC Freq Ref: Ext (S) #Meas Time: 100 m HPF: Off Trig: Video
Align: Auto Chan BW: 50.000 ki BPF: Off Trig Delay: -90.00 ms

De-emphasis: Off

Analog Voice

5 Raw Demod Waveform ¥

Scale/Div 5.000 kHz Ref Value 0.000 Hz
Lin

Scale/Div 10.00 ms
@ 1.8667 ps
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6.7.3. Test Limit
Transmitters designed to operate in the 150-174 MHz and 421-512 MHz frequency bands must
maintain transient frequencies within the maximum frequency difference limits during the time
intervals indicated:

L Maximum All equipment
Time intervals frequenc
quency 150 to 174 MHz 421 t0 512 MHz

difference®
Transient Frequency Behavior for Equipment Designed to Operate on 25 kHz Channels

t.* +25.0 kHz 5.0 ms 10.0 ms
t, +12.5 kHz 20.0 ms 25.0 ms
t,* +25.0 kHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 kHz Channels
t.* +12.5 kHz 5.0 ms 10.0 ms
t, 16.25 kHz 20.0 ms 25.0 ms
t,* +12.5 kHz 5.0 ms 10.0 ms
Transient Frequency Behavior for Equipment Designed to Operate on 6.25 kHz Channels
t,* +6.25 kHz 5.0 ms 10.0 ms
t, +3.125 kHz 20.0 ms 25.0 ms
t,* +6.25 kHz 5.0 ms 10.0 ms

on IS the instant when a 1 kHz test signal is completely suppressed, including any capture time due to phasing.

t; is the time period immediately following t,,.

t, is the time period immediately following t;.

t; is the time period from the instant when the transmitter is turned off until ty.

to 1S the instant when the 1 kHz test signal starts to rise.

2 During the time from the end of t, to the beginning of t5, the frequency difference must not exceed the limits
specified in §90.213.

Difference between the actual transmitter frequency and the assigned transmitter frequency.

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.
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6.8.

1)
2)

3)

4)
5)
6)
7)

Adjacent Channel Power

6.8.1. Test Setup (Analog)

PSA (Spectrum
Analyzer)

Input

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

Mod Analyzer

Audio Analyzer 1 & 2

Audio Out

RF input

__________________

Power
Supply

AC/DC Meter
Test Box

The DUT transmitter output port was connected to modulation analyzer.
Transmit the radio and turn on 1% audio analyzer with audio frequency 650Hz, 50% rated

deviation, and record the amplitude value as AmpTL1.

Turn off Audio analyzer 1 and turn on audio analyzer 2, set the audio frequency to 2.2 kHz and

50% deviation. Record the amplitude as AmpT2.
Turn both audio analyzers ON and up 10dB amplitude level.
Connect the output to PSA and set to assigned center frequency.

Set Span, Resolution Bandwidth and Video Bandwidth per rules part.
Transmit the radio and record the Adjacent Channel Power value in dBc.

6.8.2. Test Result
Not Applicable
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6.8.3.

Test Setup (Digital)

PSA (Spectrum
Analyzer)

Power Supply

Computer & Software
Program Radio

DC
Block

Attn
30dB

Report ID: 41377-RF-00002

FCC ID: AZ489FT4978
IC: 109U-89FT4978

RF Port

Test Box

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

(4FSK, C4FM or other digital modulation form).
2) Prepare setup as per picture.
3) Turn on the ACP Measurement — Press Measure, ACP.

4) Set Span, Resolution Bandwidth and Video Bandwidth as per rules part.

5) Transmit the radio and record the Adjacent Channel Power value in dBc.

6.8.4.

Test Result
Not Applicable
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6.8.5. Test Limit

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

12.5 kHz MoeiLE TransmITTER ACP REQUIREMENTS

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

Offset from center

frequency Measurement bandwidth Maximum ACP relative
(kHz) (kHz) (dBc)

9.375 6.25 -40
15.625 6.25 -60
21.875 6.25 -60
37.50 25.00 -60
62.50 25.00 -65
87.50 25.00 -65
150.00 100 -65
250.00 100 -65
350.00 100 -65
>400 to 12 MHz 30(s) =75
12 MHz to paired receive band 30 (s) -75
In the paired receive band 30 (s) -100

25 kHz MogiLe TransmiTTER ACP RequiREMENTS

Offset from center

frequency Measurement bandwidth Maximum ACP relative
(kHz) (kHz) (dBc)

15.625 6.25 -40
21.875 6.25 -60
37.50 25 -60
62.50 25 -65
87.50 25 -65
150.00 100 -85
250.00 100 -65
350.00 100 -85
>400 kHz to 12 MHz 30 (s) =75
12 MHz to paired receive band 30 (s) =75
In the paired receive band 30 (s) -100
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12.5 kHz Base TransmiTTER ACP REQUIREMENTS

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

Offset from center

frequency Measurement bandwidth Maximum ACP
(kHz) (kHz) (dBc)

9.375 6.25 -40
15.625 6.25 -60
21.875 6.25 -60
37.5 25 -60
62.5 25 -65
87.5 25 -65
150 100 -65
250 100 -65
350.00 100 -85
>400 kHz to 12 MHz 30 (s) -80
12 MHz to paired receive band 30 (s) -80
In the paired receive band 30 (s) 1.85

25 kHz Base TrRansmiTTER ACP REQUIREMENTS

Offset from center

frequency Measurement bandwidth Maximum ACP
(kHz) (kHz) (dBc)

15.625 6.25 -40
21.875 6.25 -60
375 25 -60
62.5 25 -65
87.5 25 -65
150 100 -65
250 100 -65
350 100.00 -65
>400 kHz to 12 MHz 30 (s) -80
12 MHz to paired receive band 30 (s) -80
In the paired receive band 30 (s) 1.85
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6.9.

IC: 109U-89FT4978
Conducted Spurious Emission

6.9.1. Test Setup

Power
Supply

DC Block RFPort vy

Spectrum Analyzer ]
pectrt yz -«——=«— HPF [«—] 30dB pad |« Radio Test Box
Input 30€> AC/DC meter

1)
2)

3)
4)
5)
6)

7)
8)
9)

The DUT transmitter output port was connected to Spectrum Analyzer with above setup.
Program and set radio to operate in desire test frequency and mode. (Analog / digital modulation
form).
Path loss for the measurement included.
Set the PSA Resolution Bandwidth as per rules part.
Set the Ref offset from the pathloss offset calibration file.
Adjust the center frequency of the spectrum analyzer for incremental coverage of the range from:
a. 9 KHz to Fc — Test Bandwidth
b. Fc + Test Bandwidth to 2Fc — 5MHz.
Key up the DUT, Peak Search the highest Spur and record the levels of spurious emissions
Dekey the DUT.
Turn On High Pass Filter path and Key up the DUT.

10) Adjust the PSA Freq for incremental coverage of range from 2Fc to 10Fc
11) Key up the DUT and record the highest spur levels of spurious emissions.
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6.9.2.

Test Result (Analog)

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

Analog: 400.0125 MHz, 25 kHz Channel Spacing, Max Power

Not for FCC review

FL to (Fc - Test BW)

s Agllent

#Atten 38 dB

(Fc + Test BW) to <2Fc
- Agilent R T

#Atten 38 dB

#Atten & dB

#Atten 6 dB

1
oo e L
| S A e PINIRE e s ’

Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)

FL to (Fc - Test BW) 1.2000 -38.4230 -13 PASS
(Fc + Test BW) to <2Fc 468.3957 -37.2100 -13 PASS
2Fc to 1GHz 800.0250 -46.7900 -13 PASS
1GHz to 10Fc 3058.5110 -50.6900 -13 PASS
1200.0370 -55.2293 -13 PASS

1600.0500 -54.7935 -13 PASS

2000.0620 -54.6202 -13 PASS

2400.0750 -54.0446 -13 PASS

2800.0880 -53.1402 -13 PASS

3200.1000 -51.1098 -13 PASS

3600.1130 -52.1400 -13 PASS

4000.1250 -52.4482 -13 PASS
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Analog: 406.2 MHz, 25 kHz Channel Spacing, Max Power

FL to (Fc - Test BW) (Fc + Test BW) to <2Fc
- Agilent R T 5 Agilent R T

#Atten

WY - +YBH /
2Fc to 1GHz 1GHz to 10Fc

#Atten

'MTJ»WWJ\-.up.w,.o‘,o..u.m,,‘,m..ﬂv..,.,-m...,-w_+_.,.»%-_L.,-,.g.,,..,,'m_.4.~,,-uu\-,«H’mm*-;-.-wu»...-.«w.ﬁm;...,‘,..,..,L‘\,‘,-,_..‘.,,.\WM,,.;‘ et

Mz an Wz C
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MH2) (dBm)

FL to (Fc - Test BW) 2.4000 -38.8730 -13 PASS
(Fc + Test BW) to <2Fc 426.3128 -37.3100 -13 PASS
2Fc to 1GHz 812.4000 -53.0445 -13 PASS
1GHz to 10Fc 3199.0390 -50.6800 -13 PASS
1218.6000 -55.2872 -13 PASS

1624.8000 -54.8792 -13 PASS

2031.0000 -54.3982 -13 PASS

2437.2000 -54.1260 -13 PASS

2843.4000 -52.3304 -13 PASS

3249.6000 -51.6513 -13 PASS

3655.8000 -52.5136 -13 PASS

4062.0000 -52.5916 -13 PASS
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IC: 109U-89FT4978
Analog: 450.025 MHz, 25 kHz Channel Spacing, Low Power

FL to (Fc - Test BW) I (Fc + Test BW) to <2Fc

35 Agilent R T #  Agilent R T

iﬁlri.fdlwlw,‘u...n.".-_‘g_-.mun'.-.t)ﬁm.:'\ua.r.v,u,,-w\\»,k‘,;_;‘,‘\,“,.J_‘,d.'\al-w,,v-,u.\_, STUP RV o ST W Y

#l) Hz #\E z
2Fc to 1GHz 1GHz to 10Fc
Agilent

#Atten & dB

N TR S A S
O T FUUUIN SIS

Z gep 31.73 3
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)
FL to (Fc - Test BW) 0.9000 -38.4590 -13 PASS
(Fc + Test BW) to <2Fc 460.7610 -37.4700 -13 PASS
2Fc to 1GHz 945.3211 -58.7300 -13 PASS
1GHz to 10Fc 900.0500 -59.4902 -13 PASS
3068.0970 -50.5800 -13 PASS
1350.0750 -54.6188 -13 PASS
1800.1000 -54.2540 -13 PASS
2250.1250 -54.0273 -13 PASS
2700.1500 -53.0416 -13 PASS
3150.1750 -51.1774 -13 PASS
3600.2000 -51.9324 -13 PASS
4050.2250 -52.3521 -13 PASS
4500.2500 -52.4987 -13 PASS
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Analog: 450.025 MHz, 25 kHz Channel Spacing, Max Power

FL to (Fc - Test BW) [ (Fc + Test BW) to <2Fc
25 Agilent R T 2 Agilent R T

#Atten

2,

Kttt S b TS A e s A4 s L o ey b A it m B g Ao

#l B kHz 3 3 pA] 1 #YE z
2Fc to 1GHz 1GHz to 10Fc

Hz S 3 #YBH 3 MHz
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)

FL to (Fc - Test BW) 340.2000 -38.9600 -13 PASS
(Fc + Test BW) to <2Fc 454.9765 -37.7100 -13 PASS
2Fc to 1GHz 899.9827 -54.9400 -13 PASS
1GHz to 10Fc 900.0500 -55.0356 -13 PASS
3197.7920 -50.8100 -13 PASS

1350.0750 -54.6020 -13 PASS

1800.1000 -54.3542 -13 PASS

2250.1250 -54.1244 -13 PASS

2700.1500 -53.2130 -13 PASS

3150.1750 -51.3361 -13 PASS

3600.2000 -52.0441 -13 PASS

4050.2250 -52.2962 -13 PASS

4500.2500 -52.5452 -13 PASS
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Analog: 459.125 MHz, 25 kHz Channel Spacing, Max Power

FL to (Fc - Test BW) [ (Fc + Test BW) to <2Fc
25 Agilent R T 2 Agilent R T

#Atten

st b bbbt A Rk A vt e by AL AP o, B fmpgf s AL st e e et

#\B z
1GHz to 10Fc

#l ‘Hz
2Fc to 1GHz

T O VU R —]
P AR o v ——————— . S—

o) v.d»w.-}-—#—mhmm’h‘\dﬁ-'w-ﬁ*‘-H-‘r"Mf—.W‘»ﬂ-}.‘.‘.ﬁ«v\}ﬂh‘u&ﬁ\k—.«pl‘n&-l,w-';-'\h\uM‘fm'nc‘}wm&,w..4,‘w,‘m,u..\mpt.~hﬂ,‘wtl

MHz C

Hz #UBH 3 I
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz2) (dBm)

FL to (Fc - Test BW) 432.9000 -37.8230 -13 PASS
(Fc + Test BW) to <2Fc 463.2684 -37.8500 -13 PASS
2Fc to 1GHz 918.1947 -56.2800 -13 PASS
1GHz to 10Fc 918.2500 -56.4148 -13 PASS
1960.1990 -46.2800 -13 PASS

1377.3750 -54.5208 -13 PASS

1836.5000 -54.5200 -13 PASS

2295.6250 -54.1827 -13 PASS

2754.7500 -53.3921 -13 PASS

3213.8750 -51.1914 -13 PASS

3673.0000 -52.1594 -13 PASS

4132.1250 -52.3014 -13 PASS

4591.2500 -52.6273 -13 PASS
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Analog: 467.775 MHz, 25 kHz Channel Spacing, Low Power

FL to (Fc - Test BW) [ (Fc + Test BW) to <2Fc

25 Agilent R T 2 Agilent R T

#Atten

1

VPR AU YU AFVRETY SO VUV SR ST R P D SN e LS ,‘,ﬁ.,mu,.,.nwwwgn SO TR PR AT S PRt POy S G TS RTINS SPETTIL R *.‘..l....»-u.A.w.?‘..-.,....A‘.-..-.-;..-......M.‘..U..-». e

Y B kHz 3 o] 16 #WB 4
1GHz to 10Fc

2Fc to 1GHz

Hz #YBH 3 MHz
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)
FL to (Fc - Test BW) 451.8000 -38.5000 -13 PASS
(Fc + Test BW) to <2Fc 806.0788 -37.4200 -13 PASS
2Fc to 1GHz 935.5500 -56.8972 -13 PASS
1GHz to 10Fc 3058.6570 -50.1600 -13 PASS
1403.3250 -54.6198 -13 PASS
1871.1000 -54.3238 -13 PASS
2338.8750 -53.6764 -13 PASS
2806.6500 -52.8728 -13 PASS
3274.4250 -51.0350 -13 PASS
3742.2000 -51.9494 -13 PASS
4209.9750 -52.4331 -13 PASS
4677.7500 -52.1247 -13 PASS
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Analog: 467.775 MHz, 25 kHz Channel Spacing, Max Power

FL to (Fc - Test BW) [ (Fc + Test BW) to <2Fc
3 Agilent R T - Agilent R T

1

S

Sup a8 b e b oAt A i b e g e bl M bt S - d‘l-wb‘\d-'-\vl-‘o"'»M)‘(-‘r‘\-Hm-'mw-ry_\pwuﬂwghv“w-hd‘_\. IO PFIRE FIF VRO WU S I

#l B kHz 3 n 141. 1¢ #\B

2Fc to 1GHz 1GHz to 10Fc

Hz #YBH 3 MHz
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)

FL to (Fc - Test BW) 445.7000 -37.3940 -13 PASS
(Fc + Test BW) to <2Fc 688.5484 -37.5500 -13 PASS
2Fc to 1GHz 939.9952 -57.1400 -13 PASS
1GHz to 10Fc 935.5500 -58.8775 -13 PASS
3051.2920 -50.4800 -13 PASS

1403.3250 -54.7847 -13 PASS

1871.1000 -54.5335 -13 PASS

2338.8750 -53.7603 -13 PASS

2806.6500 -52.8989 -13 PASS

3274.4250 -51.2959 -13 PASS

3742.2000 -52.1658 -13 PASS

4209.9750 -52.4445 -13 PASS

4677.7500 -52.3678 -13 PASS
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Analog: 469.9875 MHz, 25 kHz Channel Spacing, Low Power
L

FL to (Fc - Test BW)

(Fc + Test BW) to <2Fc

25 Agilent

#Atten

\
R OIS P STRPTVI BRI Y e R

#l ‘Hz
2Fc to 1GHz

4 Agilent

4

PSP YT SOV AP YRR S ,M,,..,"_.,,,.-.-..,a...-...M,.\‘.a,,.‘.,“-.-4,\,....,..,.‘\.,.-..-..-,»,.‘»',&

#YE

1GHz to 10Fc

Sween ‘ #UBH 3 MHz
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)

FL to (Fc - Test BW) 430.5000 -38.4910 -13 PASS

(Fc + Test BW) to <2Fc 933.1153 -37.4600 -13 PASS

2Fc to 1GHz 939.9750 -56.5900 -13 PASS

1GHz to 10Fc 3211.8100 -50.5900 -13 PASS
1409.9630 -54.9671 -13 PASS
1879.9500 -54.3872 -13 PASS
2349.9370 -53.5305 -13 PASS
2819.9250 -52.8327 -13 PASS
3289.9120 -51.4541 -13 PASS
3759.9000 -52.1580 -13 PASS
4229.8870 -52.4318 -13 PASS
4699.8750 -52.2701 -13 PASS
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Analog: 469.9875 MHz, 25 kHz Channel Spacing, Max Power
I

FL to (Fc - Test BW) (Fc + Test BW) to <2Fc
3 Agilent R T - Agilent R T

3

T e YT TS PN SRR T e St T N PRTI ST e T ner e e A e e

Sun - ol oo
AL ST L AT VPRJSRUTS eI S s s e oS TSl S RSN S

#VBH 388 kHz
2Fc to 1GHz

Agilent - Agilent

1

:Hz I z #BH z
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz2) (dBm)
FL to (Fc - Test BW) 464.3000 -37.7680 -13 PASS
(Fc + Test BW) to <2Fc 496.5453 -36.9900 -13 PASS
2Fc to 1GHz 959.9446 -56.4000 -13 PASS
1GHz to 10Fc 939.9750 -57.4783 -13 PASS
3059.9100 -49.7600 -13 PASS
1409.9630 -54.0463 -13 PASS
1879.9500 -53.5003 -13 PASS
2349.9370 -53.0728 -13 PASS
2819.9250 -52.1931 -13 PASS
3289.9120 -50.7111 -13 PASS
3759.9000 -51.5172 -13 PASS
4229.8870 -51.7825 -13 PASS
4699.8750 -51.5530 -13 PASS
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6.9.3. Test Result (Digital)
Digital: 400.0125 MHz, 12.5 kHz Channel Spacing, Max Power
Not for FCC review

FL to (Fc - Test BW) [ (Fc + Test BW) to <2Fc
2 Agilent R T - Agilent R T

#Atten 38 dB dB #Atten 38 dB

1

#Atten 6 dB dBm #Atten 6 dB

1

(aaﬁ-kwp»w ki, . A

I £ '1"“\”.4"&\‘5‘"“1‘-u\%\mﬂ-b‘u'ah\-l‘\':h"t'mw-|Vn'-’\'\‘-‘1ﬂ"“"-'04>"'.»‘-U.'\“'h"*"\"‘“w'.‘d"" et M e
=

P ..MJMvl-"tw-wJn-n.L..Ji\‘nIv-w4,u“.w\w»‘*\-"l.‘-,w"v"-nmﬂ.wﬁ«'k-\\'v-h‘-.-‘\‘r\*ﬂ‘mM“"-'du’lﬁ"M'ﬁ"'J"“-.WLV*.-#..\‘M‘.‘.'A'I»'.&.mdlﬁ"w"u’vrﬂﬂ-‘\‘:{ o

&p

Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)
FL to (Fc - Test BW) 339.2000 -30.7570 -20 PASS
(Fc + Test BW) to <2Fc 590.8323 -28.6800 -20 PASS
2Fc to 1GHz 800.0250 -42.4800 -20 PASS
1GHz to 10Fc 3058.5110 -40.2600 -20 PASS
1200.0370 -45.6848 -20 PASS
1600.0500 -44.6759 -20 PASS
2000.0620 -45.3806 -20 PASS
2400.0750 -44.5208 -20 PASS
2800.0880 -44.0702 -20 PASS
3200.1000 -41.7090 -20 PASS
3600.1130 -42.4958 -20 PASS
4000.1250 -42.9587 -20 PASS
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Digital: 406.2 MHz, 12.5 kHz Channel Spacing,

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978

IC: 109U-89FT4978

FL to (Fc - Test BW)

Max Power
l

(Fc + Test BW) to <2Fc

25 Agilent

#Atten

#l -H:z
2Fc to 1GHz

2 Agilent

1

et oo bl

#\B z
1GHz to 10Fc

e BN, T T IR WYL ENTRT RNV PR PR e L W)

1
AN Ayt iy ;t
,-‘-;..w;-a\l--«w-.W.-‘-«u»-w,1..-_._\\-w\-,am_n;r-.v.k\.w-w\.-k-vNﬁ»‘n\*hd-‘*\'-‘l‘»ﬂ““”*"" s A B i

Sweep ‘ +UBH 3 MHz
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)
FL to (Fc - Test BW) 1.2000 -30.4290 -20 PASS
(Fc + Test BW) to <2Fc 483.6765 -28.0200 -20 PASS
2Fc to 1GHz 812.4000 -43.6307 -20 PASS
1GHz to 10Fc 4045.5310 -40.3200 -20 PASS
1218.6000 -44.5125 -20 PASS
1624.8000 -44.8636 -20 PASS
2031.0000 -44.6933 -20 PASS
2437.2000 -44.0439 -20 PASS
2843.4000 -43.3806 -20 PASS
3249.6000 -41.3456 -20 PASS
3655.8000 -43.0455 -20 PASS
4062.0000 -42.7155 -20 PASS
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Digital: 450.025 MHz, 12.5 kHz Channel Spacing, Low Power

FL to (Fc - Test BW) I (Fc + Test BW) to <2Fc
35 Agilent R T 5 Agilent R T

1
£ " tw )
b AT N g, s T PO L, Sttt eyt

#l) Hz #\E z
2Fc to 1GHz 1GHz to 10Fc

#Atten & dB

1
PR YT AFTSTIN we Tae  eeC et d i "J"“‘z‘“"”’-"-"’“"ﬁ'“"* pa e
iy i b Ll

Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)

FL to (Fc - Test BW) 3.2000 -28.7030 -20 PASS
(Fc + Test BW) to <2Fc 680.1304 -29.0000 -20 PASS
2Fc to 1GHz 900.0500 -50.0700 -20 PASS
1GHz to 10Fc 3513.2640 -40.4100 -20 PASS
1350.0750 -43.7559 -20 PASS

1800.1000 -44.9308 -20 PASS

2250.1250 -45.1572 -20 PASS

2700.1500 -43.9255 -20 PASS

3150.1750 -41.6638 -20 PASS

3600.2000 -42.5905 -20 PASS

4050.2250 -43.6140 -20 PASS

4500.2500 -42.2872 -20 PASS
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Digital: 450.025 MHz, 12.5 kHz Channel Spacing, Max Power

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978

IC: 109U-89FT4978

FL to (Fc - Test BW)

[

(Fc + Test BW) to <2Fc

25 Agilent

#Atten

#l -H:z
2Fc to 1GHz

R .‘l,v.»,-lj WA v-*‘M'.An'."v'ww“"dﬂw'w'm.u.-um-w-....4,:-¢«,l~'w 'l"n".kM‘p"»’F"*.mﬂ"'»’ﬁw#’\\.v\lfh”l}}mFM‘I.\ mV'W\,nirp.\uM-HT'\l\l\|,v~\‘i\r\d"|'ﬂm'ﬂ':

% Agilent

1

45')‘\"‘"»‘*-\‘-MWM«M*H'&‘“*\‘.‘WJ.Mr-w.vm'.u,u...-wwn‘-»\kmw‘ﬂ-"'"fMn‘brN.Nl\',-"*-Wh#\-\*»‘VMlMFu-#-N.'.;r‘»-»wrh‘n-w-r-“‘

S

#\B z
1GHz to 10Fc

5

Y TE W PR "
O T POy AR N Y e T T Riaana L SRR S S

Sween 10,07 #UBH 3 MHz
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)
FL to (Fc - Test BW) 437.4000 -29.1530 -20 PASS
(Fc + Test BW) to <2Fc 458.0912 -29.4800 -20 PASS
2Fc to 1GHz 900.0500 -48.8010 -20 PASS
1GHz to 10Fc 3250.3700 -39.9300 -20 PASS
1350.0750 -44.4122 -20 PASS
1800.1000 -45.5124 -20 PASS
2250.1250 -44.9793 -20 PASS
2700.1500 -43.6701 -20 PASS
3150.1750 -42.1867 -20 PASS
3600.2000 -42.7884 -20 PASS
4050.2250 -42.3193 -20 PASS
4500.2500 -42.9133 -20 PASS
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Digital: 459.125 MHz, 12.5 kHz Channel Spacing, Max Power

FL to (Fc - Test BW) [ (Fc + Test BW) to <2Fc
25 Agilent R T % Agilent R T

#Atten

b A oAy A L s, oM M P bk s A s o o b

#l B kHz 3 1 #YE z
2Fc to 1GHz 1GHz to 10Fc

Agilent

@1 dBm

1
| AR I PR e T w‘""‘*9“"""*"L“"“‘“'-W*\'\"~MT'-'-'-‘*“hw-ﬁ-“'-’f"-’*
bt Al ot

Hz #UBH 3 I
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)

FL to (Fc - Test BW) 3.7000 -29.3490 -20 PASS
(Fc + Test BW) to <2Fc 462.3603 -28.3400 -20 PASS
2Fc to 1GHz 918.2500 -48.4000 -20 PASS
1GHz to 10Fc 3319.5810 -40.0600 -20 PASS
1377.3750 -44.3235 -20 PASS

1836.5000 -44.9473 -20 PASS

2295.6250 -43.9978 -20 PASS

2754.7500 -43.8885 -20 PASS

3213.8750 -41.5027 -20 PASS

3673.0000 -42.8953 -20 PASS

4132.1250 -42.8247 -20 PASS

4591.2500 -42.6633 -20 PASS
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Digital: 467.775 MHz, 12.5 kHz Channel Spacing, Max Power

FL to (Fc - Test BW) [ (Fc + Test BW) to <2Fc
3 Agilent R T - Agilent R T

1

l\-aﬁa‘.M.i4\l.w.—lm-#-«W'-,.wu'-.r.«\“‘-"'-"-,\014.wﬁMﬁq&an‘pdﬂ,#.WﬁMh\ﬂnqu-u-'Hl'r'd\‘-!\.{“i‘-ﬁ-'.n,.h\md,.w'\aw;uw.h‘-w,a.in'\\'k..-\‘\'-"&

Y B kHz 3 16 #WE z
2Fc to 1GHz 1GHz to 10Fc

Agilent

1
TR TR pee um‘m‘.N-\-M.J‘w\",..'-‘.WAl-‘“'*"-N"'ﬁ“"'le*’“""‘”“#‘“*"-”“-"'-“’"~“’*“ﬁ'-'h'¥h““‘“‘*f""“‘
e - - pr it b &

Hz S ; #YBH 3 MHz
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)
FL to (Fc - Test BW) 425.2000 -28.7950 -20 PASS
(Fc + Test BW) to <2Fc 480.3252 -27.6100 -20 PASS
2Fc to 1GHz 931.0362 -52.0800 -20 PASS
1GHz to 10Fc 935.5500 -52.1455 -20 PASS
3051.2920 -38.9800 -20 PASS
1403.3250 -43.0171 -20 PASS
1871.1000 -43.5115 -20 PASS
2338.8750 -42.8937 -20 PASS
2806.6500 -43.1659 -20 PASS
3274.4250 -40.9884 -20 PASS
3742.2000 -41.7189 -20 PASS
4209.9750 -42.4699 -20 PASS
4677.7500 -41.9465 -20 PASS
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Digital: 469.9875 MHz, 12.5 kHz Channel Spacing, Low Power

FL to (Fc - Test BW) [ (Fc + Test BW) to <2Fc

25 Agilent R T % Agilent R T

#Htten

1

""*’"l'-.fni'-‘Jl’-"-hﬁf"v-“J\\‘-'h".Jfm’l;iM1\*:’-rJ.-\Ji'h'|'r.MJL-,-,.J..p#..A\A"\‘\N‘J'uxv.vh-p'p.-mmtI.."l-u-)«w"'Jlﬁ"r-\-«‘,“uN"-'M‘Mﬁ»*v'.’m.‘iwﬁ-.t"\‘-""-"‘ﬂ"

#\B z [ ] 7 #VBH kHz
2Fc to 1GHz 1GHz to 10Fc

1

" .
L THITRNUSL HIRETIn " oo S | Bhhukuiat, LU R R ,.—m-.-v.?‘
v gt ks

3 : #YBH 3 MHz
Frequency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz2) (dBm)
FL to (Fc - Test BW) 447.4000 -29.2500 -20 PASS
(Fc + Test BW) to <2Fc 846.1732 -28.8200 -20 PASS
2Fc to 1GHz 940.0470 -51.6000 -20 PASS
1GHz to 10Fc 939.9750 -51.6532 -20 PASS
4664.1210 -40.2200 -20 PASS
1409.9630 -43.7482 -20 PASS
1879.9500 -44.6562 -20 PASS
2349.9370 -44.3770 -20 PASS
2819.9250 -43.3649 -20 PASS
3289.9120 -42.2686 -20 PASS
3759.9000 -42.4983 -20 PASS
4229.8870 -42.9399 -20 PASS
4699.8750 -42.8438 -20 PASS
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Digital: 469.9875 MHz, 12.5 kHz Channel Spacing, Max Power

FL to (Fc - Test BW) [ (Fc + Test BW) to <2Fc
3 Agilent R T Agilent R T

#\B z [ ] 7 #YBH kHz
2Fc to 1GHz 1GHz to 10Fc

25 Agilent

#Atten & dB

1

| | ?p.mn-\un TR — .
R TR YRR WY PO WP T - A

3 : #YBH 3 MHz
Freqguency Highest Spur Spurious Level Failing Limit Results
Range Frequency (MHz) (MHz) (dBm)
FL to (Fc - Test BW) 432.3000 -29.2230 -20 PASS
(Fc + Test BW) to <2Fc 671.8242 -27.7700 -20 PASS
2Fc to 1GHz 939.9750 -51.8400 -20 PASS
1GHz to 10Fc 3048.7960 -38.9300 -20 PASS
1409.9630 -43.2600 -20 PASS
1879.9500 -43.8984 -20 PASS
2349.9370 -44.4565 -20 PASS
2819.9250 -43.0413 -20 PASS
3289.9120 -41.1716 -20 PASS
3759.9000 -41.4604 -20 PASS
4229.8870 -42.2185 -20 PASS
4699.8750 -41.9254 -20 PASS
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Report Template Document Number: FCD-0084
Report Template Revision Number: Rev. P

6.9.4. Test Limit

Report ID: 41377-RF-00002

FCC ID:

AZABIFT4978

IC: 109U-89FT4978

Table below summarized the power of any emission outside a licensee’s frequency block shall be
attenuated below the transmitter power (P) by at least

43 + log10(P)
(-13 dBm)

43 + log10(P)
(-13 dBm)

43 + log10(P)
(-13 dBm)

43 +log10(P)
(-13 dBm)

43 + log10(P)
(-13 dBm)

50 + log10(P) | 43 +1logl0(P)
(-20 dBm) (-13 dBm)
43 +logl0(P) | 43 +logl0(P)
(-13 dBm) (-13 dBm)

43 + log10(P)
(-13 dBm)

50 + log10(P)
(-20 dBm)

43 + log10(P)
(-13 dBm)

43 +log10(P)
(-13 dBm)

43 + log10(P)
(-13 dBm)
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6.10.

IC: 109U-89FT4978
Radiated Spurious Emission

6.10.1. Test Setup

1)

2)

3)

4)

Radio ahsorbing material  <piplded Case Ground Plane

Spectrum

=
W= loooo

OOOC'l

The Resolution Bandwidth for scanning Radiated Emission below 1 GHz is 100 kHz with Video
Bandwidth = 300 kHz and Resolution Bandwidth for above 1 GHz is 1 MHz with Video
Bandwidth = 3 MHz. Detector mode is positive peak.

In the semi- anechoic chamber, setup as illustrated above the DUT placed on the 0.8m height (for
Fc < 1GHz) or 1.5m height (for Fc > 1GHz) of Turn Table, rotated the table around 360 degrees
to search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1m to 4m to find the maximum polar radiated
power. The “Read Value” is the spectrum reading the maximum power value.

The substitution antenna is substituted for DUT at the same position and signals generator (S.G)
export the CW signal to the substitution antenna via a TX cable. The receiver antenna shall be
rotated vertical and horizontal polarization and moved height from 1m to 4m to find the
maximum radiation power. Record the power level of maximum radiation power from spectrum.
So, the measured substitution value = Ref level of S.G + TX cables loss — Substituted Antenna
Gain.

Final Radiated Spurious Emission = “Read Value” + Measured substitution value.
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6.10.2. Test Result (Analog)

SAC Transmitter Radiated Emission:

Model Number: AAH88SCK8AD5SBN S/N: 0272172Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Analog

400.012500 MHz 25 kHz 4.800 Watt(s) /Max Power

Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr

(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)

800.0250 -13.0000 -82.3501 ** -82.3849 **
1200.0375 -13.0000 -62.8052 ** -62.3762 **
1600.0500 -13.0000 -60.3333 ** -60.6807 **
2000.0625 -13.0000 -57.3857 ** -57.7982 **
2400.0750 -13.0000 -56.3578 ** -57.2498 **
2800.0875 -13.0000 -47.0000 * -48.2000 *
3200.1000 -13.0000 -53.8946 ** -53.3380 **
3600.1125 -13.0000 -52.0245 ** -51.9727 **
4000.1250 -13.0000 -49.2245 ** -50.4160 **

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured
Emission Equiv Pwr Into
-20 A Ideal Dipole (dBm)

E 30 4 O Vertical Measured

g_ Emission Equiv Pwr Into
® -40 1 Ideal Dipole (dBm)

9 50 - 1 — = Failing Limit

s

g ]

£ -70 A

w

-90 -
-100 T T T T T T T T

800.025 1200.0375 1600.05 2000.0625 2400.075 2800.0875 3200.1 3600.1125  4000.125
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: Passed Results | Marginal Results | Failed Results |
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IC: 109U-89FT4978
SAC Transmitter Radiated Emission:

Model Number: AAH88SCKB8AD5BN S/N: 027217Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Analog

406.200000 MHz 25 kHz 4.800 Watt(s) /Max Power

Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr

(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)

812.4000 -13.0000 -82.5119 ** -82.9150 **
1218.6000 -13.0000 -62.0280 ** -62.6457 **
1624.8000 -13.0000 -60.6880 ** -60.9075 **
2031.0000 -13.0000 -57.4187 ** -58.8961 **
2437.2000 -13.0000 -56.8177 ** -57.1787 **
2843.4000 -13.0000 -41.9400 * -44.4800 *
3249.6000 -13.0000 -53.3027 ** -54.1275 **
3655.8000 -13.0000 -53.5503 ** -52.8707 **
4062.0000 -13.0000 -43.1500 * -45.0300 *

RADIATED SPURIOUS EMISSIONS

0
O Horizontal Measured

-10 1 Emission Equiv Pwr Into

-20 A Ideal Dipole (dBm)
T 30 | 0O Vertical Measured
g_ Emission Equiv Pwr Into
T -40 + — — Ideal Dipole (dBm)
2 50 = Failing Limit
s
g 0]
£ -70 A
w

-80

-90 -

-100 T T T T T T T T
8124 2186 1624.8 2031 2437.2 2843.4 32496 3655.8 4062
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |

Page 67 of 84



Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978
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SAC Transmitter Radiated Emission:

Model Number: AAH88SCKB8AD5BN S/N: 027217Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Analog

450.025000 MHz 25 kHz 1.000 Watt(s) /Low Power

Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr

(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)

900.0500 -13.0000 -83.0878 ** -81.9101 **
1350.0750 -13.0000 -62.0150 ** -62.7544 **
1800.1000 -13.0000 -58.3937 ** -59.4811 **
2250.1250 -13.0000 -56.0071 ** -58.2605 **
2700.1500 -13.0000 -56.2842 ** -56.3927 **
3150.1750 -13.0000 -52.9084 ** -54.1643 **
3600.2000 -13.0000 -53.4573 ** -53.9270 **
4050.2250 -13.0000 -50.1640 ** -51.8793 **
4500.2500 -13.0000 -36.8800 * -38.5000 *

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured
Emission Equiv Pwr Into
-20 A Ideal Dipole (dBm)

E 30 1 O Vertical Measured
g_ _ Emission Equiv Pwr Into
® -40 1 Ideal Dipole (dBm)
9 50 - = Failing Limit
s
g ]
£ -70 A
w

-80

-90 -

-100

900.05 1350.075 1800.1 2250.125 2700.15 3150.175 3600.2 4050.225 4500.25
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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SAC Transmitter Radiated Emission:

Model Number: AAH88SCK8AD5SBN S/N: 0272172Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Analog

450.025000 MHz 25 kHz 4.800 Watt(s) /Max Power

Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr

(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)

900.0500 -13.0000 -81.4856 ** -83.1400 **
1350.0750 -13.0000 -62.9592 ** -62.2268 **
1800.1000 -13.0000 -59.8664 ** -60.4833 **
2250.1250 -13.0000 -57.3879 ** -57.9137 **
2700.1500 -13.0000 -55.0124 ** -54.3911 **
3150.1750 -13.0000 -51.9306 ** -51.9090 **
3600.2000 -13.0000 -53.1969 ** -52.6273 **
4050.2250 -13.0000 -46.3500 * -46.4400 *
4500.2500 -13.0000 -30.6900 -33.3100 *

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured
Emission Equiv Pwr Into
-20 A Ideal Dipole (dBm)

E 30 1 O Vertical Measured

g_ o Emission Equiv Pwr Into
® -40 1 Ideal Dipole (dBm)

9 50 - = Failing Limit

s

g ]

£ -70 A

w

-90 -
-100
900.05 1350.075 1800.1 2250.125 2700.15 3150.175 3600.2 4050.225 4500.25
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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SAC Transmitter Radiated Emission:

Model Number: AAH88SCKB8AD5BN S/N: 027217Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Analog

459.125000 MHz 25 kHz 4.800 Watt(s) /Max Power

Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr

(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)

918.2500 -13.0000 -82.1002 ** -81.6295 **
1377.3750 -13.0000 -60.5115 ** -58.2344 **
1836.5000 -13.0000 -59.0840 ** -59.1405 **
2295.6250 -13.0000 -58.1425 ** -57.8782 **
2754.7500 -13.0000 -54.4568 ** -54.4372 **
3213.8750 -13.0000 -52.1804 ** -52.4147 **
3673.0000 -13.0000 -52.1688 ** -51.3897 **
4132.1250 -13.0000 -46.4000 * -46.8000 *
4591.2500 -13.0000 -40.0400 * -42.2600 *

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured
Emission Equiv Pwr Into
-20 A Ideal Dipole (dBm)

T 30 | O Vertical Measured

g_ Emission Equiv Pwr Into
T -40 + T Ideal Dipole (dBm)

2 50 1] = Failing Limit

5

8]

g -70 4

w

-90 -
-100 T T T T T T T T

918.25 1377.375 1836.5 2295.625 2754.75 3213.875 3673 4132.125 459125
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978

IC: 109U-89FT4978
SAC Transmitter Radiated Emission:

Model Number: AAH88SCKB8AD5BN S/N: 027217Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Analog

469.987500 MHz 25 kHz 1.000 Watt(s) /Low Power

Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr

(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)

939.9750 -13.0000 -81.1198 ** -81.6972 **
1409.9625 -13.0000 -62.3416 ** -62.4357 **
1879.9500 -13.0000 -59.2461 ** -58.9322 **
2349.9375 -13.0000 -56.8095 ** -57.7292 **
2819.9250 -13.0000 -51.5441 ** -51.4673 **
3289.9125 -13.0000 -51.8865 ** -53.0964 **
3759.9000 -13.0000 -53.3098 ** -53.1424 **
4229.8875 -13.0000 -51.0238 ** -50.3143 **
4699.8750 -13.0000 -50.1004 ** -50.8846 **

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured
Emission Equiv Pwr Into
-20 A Ideal Dipole (dBm)

E 30 1 O Vertical Measured

g_ Emission Equiv Pwr Into
® -40 1 Ideal Dipole (dBm)

9 50 - = Failing Limit

s

g ]

£ -70 A

w

-90 -
-100 T T T T T T T T

939.975 1409.9625 1879.95 23499375 2819.925  3289.9125 3759.9 42298875 4699.875
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978

IC: 109U-89FT4978
SAC Transmitter Radiated Emission:

Model Number: AAH88SCKB8AD5BN S/N: 027217Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Analog

469.987500 MHz 25 kHz 4.800 Watt(s) /Max Power

Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr
(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)

939.9750 -13.0000 -80.4287 ** -81.3027 **
1409.9625 -13.0000 -61.6906 ** -61.5511 **
1879.9500 -13.0000 -58.8962 ** -59.3272 **
2349.9375 -13.0000 -57.4968 ** -56.7333 **
2819.9250 -13.0000 -44.7700 * -45.9400 *
3289.9125 -13.0000 -53.4607 ** -53.0340 **
3759.9000 -13.0000 -51.6756 ** -53.2041 **
4229.8875 -13.0000 -44.9400 * -46.0300 *
4699.8750 -13.0000 -39.3800 * -41.9700 *

RADIATED SPURIOUS EMISSIONS

0
O Horizontal Measured

-10 1 Emission Equiv Pwr Into

-20 A Ideal Dipole (dBm)
T 30 4 O Vertical Measured
g_ Emission Equiv Pwr Into
] -40 + . . 1 Ideal Dipole (dBm)
2 50 ] ] = Failing Limit
5
g ]
£ -70 A
w

-80

-90 -

-100 T T T T T T T T

939.975 1409.9625 1879.95 23499375 2819.925  3289.9125 3759.9 42298875 4699.875
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported

Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978
IC: 109U-89FT4978

6.10.3. Test Result (Digital)

SAC Transmitter Radiated Emission:

Model Number: AAH88SCK8ADS5BN S/N: 02721ZY0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Digital
400.012500 MHz 12.5 kHz 4.800 Watt(s) /Max Power
Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr
(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)
800.0250 -20.0000 -82.5273 ** -81.6040 **
1200.0375 -20.0000 -62.6733 ** -62.6745 **
1600.0500 -20.0000 -60.1428 ** -60.1253 **
2000.0625 -20.0000 -56.7420 ** -57.2799 **
2400.0750 -20.0000 -56.7765 ** -57.0927 **
2800.0875 -20.0000 -47.4000 * -47.5100 *
3200.1000 -20.0000 -53.2758 ** -52.7914 **
3600.1125 -20.0000 -53.8410 ** -53.2073 **
4000.1250 -20.0000 -49.6673 ** -51.2939 **

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured
Emission Equiv Pwr Into
-20 - Ideal Dipole (dBm)

B 30 - O Vertical Measured

5'3, Emission Equiv Pwr Into
T 0] Ideal Dipole (dBm)

Y  -50 — = Failing Limit

s

g 0]

g -70 1

w

-90 -
-100 T T T T T T T T

800.025 1200.0375 1600.05 2000.0625 2400.075 2800.0875 3200.1 3600.1125  4000.125
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported

Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978

IC: 109U-89FT4978
SAC Transmitter Radiated Emission:

Model Number: AAH88SCK8AD5SBN S/N: 0272172Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Digital
406.200000 MHz 12.5 kHz 4.800 Watt(s) /Max Power
Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr
(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)
812.4000 -20.0000 -82.7224 ** -83.2529 **
1218.6000 -20.0000 -62.2107 ** -61.9512 **
1624.8000 -20.0000 -59.6594 ** -61.2299 **
2031.0000 -20.0000 -57.8953 ** -58.7295 **
2437.2000 -20.0000 -56.8773 ** -55.6307 **
2843.4000 -20.0000 -42.7400 * -44.5200 *
3249.6000 -20.0000 -53.1767 ** -54.0261 **
3655.8000 -20.0000 -53.3116 ** -53.7378 **
4062.0000 -20.0000 -52.3616 ** -51.5585 **

RADIATED SPURIOUS EMISSIONS

0
O Horizontal Measured

-10 1 Emission Equiv Pwr Into
T 30 | 0O Vertical Measured
g_ Emission Equiv Pwr Into
T -40 + — Ideal Dipole (dBm)
2 50 = Failing Limit
5
g ]
£ -70 A
w

-80

-90 -

-100 T T T T T T T T
8124 2186 1624.8 2031 2437.2 2843.4 32496 3655.8 4062
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978

IC: 109U-89FT4978
SAC Transmitter Radiated Emission:

Model Number: AAH88SCKB8AD5BN S/N: 027217Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Digital
450.025000 MHz 12.5 kHz 1.000 Watt(s) /Low Power
Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr
(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)
900.0500 -20.0000 -81.4580 ** -81.9043 **
1350.0750 -20.0000 -62.4128 ** -61.4151 **
1800.1000 -20.0000 -59.8128 ** -59.0365 **
2250.1250 -20.0000 -55.7417 ** -57.0126 **
2700.1500 -20.0000 -55.1967 ** -55.6806 **
3150.1750 -20.0000 -52.0380 ** -54.0376 **
3600.2000 -20.0000 -51.9760 ** -53.8415 **
4050.2250 -20.0000 -49.7539 ** -52.5191 **
4500.2500 -20.0000 -40.7500 * -41.7300 *

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured

Emission Equiv Pwr Into
.20 - I | | | | I | I | Ideal Dipole (dBm)

0O Vertical Measured
-60 4
-70 A
-80 4
2l
-100 T T T T T T T T

Emission Equiv Pwr Into
- Ideal Dipole (dBm)
900.05 1350.075 1800.1 2250.25  2700.15 3150.175 36002  4050.225  4500.25
Frequency (MHz)

= Failing Limit

Emission Level (dBm)
a
=)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978

IC: 109U-89FT4978
SAC Transmitter Radiated Emission:

Model Number: AAH88SCKB8AD5BN S/N: 027217Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Digital
450.025000 MHz 12.5 kHz 4.800 Watt(s) /Max Power
Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr
(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)
900.0500 -20.0000 -82.2112 ** -81.8121 **
1350.0750 -20.0000 -62.1736 ** -61.0239 **
1800.1000 -20.0000 -59.2421 ** -59.7537 **
2250.1250 -20.0000 -57.5052 ** -57.3874 **
2700.1500 -20.0000 -54.1385 ** -55.8425 **
3150.1750 -20.0000 -51.5513 ** -53.5164 **
3600.2000 -20.0000 -52.2391 ** -53.1081 **
4050.2250 -20.0000 -50.1130 ** -49.1959 **
4500.2500 -20.0000 -30.9600 -33.6900

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured

Emission Equiv Pwr Into
.20 - I | | | | I | I | Ideal Dipole (dBm)

O Vertical Measured
- Emission Equiv Pwr Into

Ideal Dipole (dBm)
50 - — = Failing Limit

L

900.05 1350.075 1800.1 2250.125 2700.15 3150.175 3600.2 4050.225 4500.25
Frequency (MHz)

Emission Level (dBm)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978

IC: 109U-89FT4978
SAC Transmitter Radiated Emission:

Model Number: AAH88SCKB8AD5BN S/N: 027217Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Digital
459.125000 MHz 12.5 kHz 4.800 Watt(s) /Max Power
Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr
(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)
918.2500 -20.0000 -81.5552 ** -82.6829 **
1377.3750 -20.0000 -61.9200 ** -62.1587 **
1836.5000 -20.0000 -58.9973 ** -58.5471 **
2295.6250 -20.0000 -57.5954 ** -57.2407 **
2754.7500 -20.0000 -55.1766 ** -54.5325 **
3213.8750 -20.0000 -52.8566 ** -53.8870 **
3673.0000 -20.0000 -53.0408 ** -52.7987 **
4132.1250 -20.0000 -48.1077 ** -51.8486 **
4591.2500 -20.0000 -30.7100 -34.7400

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured

Emission Equiv Pwr Into
.20 - I | | | | I | I | Ideal Dipole (dBm)

E 30 1 O Vertical Measured

g_ — Emission Equiv Pwr Into
® -40 1 Ideal Dipole (dBm)

9 50 - ] = Failing Limit

s

g ]

£ -70 A

w

-90 -
-100 T T T T T T T T

918.25 1377.375 1836.5 2295.625 2754.75 3213.875 3673 4132.125 459125
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978

IC: 109U-89FT4978
SAC Transmitter Radiated Emission:

Model Number: AAH88SCKB8AD5BN S/N: 027217Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Digital
469.987500 MHz 12.5 kHz 1.000 Watt(s) /Low Power
Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr
(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)
939.9750 -20.0000 -80.8364 ** -82.1073 **
1409.9625 -20.0000 -62.1598 ** -61.9777 **
1879.9500 -20.0000 -58.8395 ** -59.4670 **
2349.9375 -20.0000 -57.4999 ** -57.0528 **
2819.9250 -20.0000 -53.6547 ** -54.4779 **
3289.9125 -20.0000 -53.1611 ** -53.0097 **
3759.9000 -20.0000 -53.0659 ** -52.7459 **
4229.8875 -20.0000 -51.1549 ** -52.1336 **
4699.8750 -20.0000 -48.0341 ** -49.6186 **

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured

Emission Equiv Pwr Into
.20 - I | | | | I | I | Ideal Dipole (dBm)

30 1 O Vertical Measured
Emission Equiv Pwr Into

-40 - Ideal Dipole (dBm)

50 - —— — Failing Limit

Emission Level (dBm)

-60 4
-70 A
-80 4
2l
-100 T T T

939.975 1409.9625 1879.95 23499375 2819.925  3289.9125 3759.9 42298875 4699.875
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978

IC: 109U-89FT4978
SAC Transmitter Radiated Emission:

Model Number: AAH88SCKB8AD5BN S/N: 027217Y0559 SR: 41377-EMC-00006
Battery Part No: PMNN4847A Accy Part No: NA
Test Mode: TX Digital
469.987500 MHz 12.5 kHz 4.800 Watt(s) /Max Power
Frequency Limit Horizontal Measured Emission Equiv Vertical Measured Emission Equiv Pwr
(MHz) Pwr Into Ideal Dipole (dBm) Into ideal Dipole (dBm)
939.9750 -20.0000 -81.4165 ** -81.5649 **
1409.9625 -20.0000 -60.2592 ** -61.9633 **
1879.9500 -20.0000 -58.9464 ** -59.0709 **
2349.9375 -20.0000 -57.6703 ** -56.9699 **
2819.9250 -20.0000 -46.7400 * -48.8500 *
3289.9125 -20.0000 -53.6939 ** -54.0440 **
3759.9000 -20.0000 -52.6211 ** -53.2219 **
4229.8875 -20.0000 -41.4800 * -43.8000 *
4699.8750 -20.0000 -30.9200 -36.6000

RADIATED SPURIOUS EMISSIONS

O Horizontal Measured

Emission Equiv Pwr Into
.20 - I | | | | I | I | Ideal Dipole (dBm)

O Vertical Measured
Emission Equiv Pwr Into

1 Ideal Dipole (dBm)
50 - — = Failing Limit

-60
-70 A
-80
.90
-100 T T

Emission Level (dBm)

939.975 1409.9625 1879.95 23499375 2819.925  3289.9125 3759.9 42298875 4699.875
Frequency (MHz)

The data presented here was taken using the substitution method as found in the ANSI C63.26-2015 document.
Motorola Penang EMC Lab - Test Performed by: Nazrin & Fuad Tue, 19 Mar, 2024

Remarks: ** Indicates the spurious emission could not be detected due to noise limitations or ambient.

*Pursuant to CFR 47 Part 2.1057 ( ¢ ), emissions attenuated more than 20 dB below the permissible limit are not reported
Temp(Deg): 23.9 Hum(%RH): 67.5
System MU: 4.03 dB

Remarks: | Passed Results | Marginal Results | Failed Results |
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Report Template Document Number: FCD-0084
Report Template Revision Number: Rev. P

6.10.4. Test Limit

Report ID: 41377-RF-00002
FCC ID: AZ489FT4978
IC: 109U-89FT4978

Table below summarized the power of any emission outside a licensee’s frequency block shall be
attenuated below the transmitter power (P) by at least

43 + log10(P)
(-13 dBm)

43 + log10(P)
(-13 dBm)

43 + log10(P)
(-13 dBm)

43 + log10(P)
(-13 dBm)

43 + log10(P)
(-13 dBm)

50 + log10(P) | 43 +logl10(P)
(-20 dBm) (-13 dBm)
43 +1og10(P) | 43 +logl0(P)
(-13 dBm) (-13 dBm)

43 + log10(P)
(-13 dBm)

50 + log10(P)
(-20 dBm)

43 + log10(P)
(-13 dBm)

43 +log10(P)
(-13 dBm)

43 + log10(P)
(-13 dBm)
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978

6.11.

IC: 109U-89FT4978
Effective Radiated Power (ERP)

6.11.1. Test Setup

1)

2)

3)

Radio ahsorbing material  <pislded Case Ground Plane

Spectrum

W= loooo

OOOCHI

The Resolution Bandwidth for Equivalent Radiated Power (ERP) below 1 GHz is 100 kHz with
Video Bandwidth = 300 kHz and Resolution Bandwidth for EIRP above 1 GHz is 1 MHz with
Video Bandwidth = 3 MHz. Detector Mode is RMS.

In the semi-anechoic chamber, setup as illustrated above the DUT placed on the 0.8m height (for
Fc < 1GHz) or 1.5m (for Fc > 1GHz) of Turn Table, rotated the table 45 degree each interval to
search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1m to 4m to find the maximum polar radiated
power for each degree interval. The “Read Value” is the spectrum reading of maximum power
value.

The substitution antenna is substituted for DUT at the same position and signals generator (S.G)
export the CW signal to the substitution antenna via a TX cable. The receiver antenna shall be
rotated vertical and horizontal polarization and moved height from 1m to 4m to find the
maximum radiation power. Record the power level of maximum radiation power from spectrum.
So, the Measured substitution value = Ref level of S.G + TX cables loss — Substituted Antenna
Gain.
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978
IC: 109U-89FT4978

6.11.2. Test Result
Not Applicable

6.11.3. Test Limit
The maximum output power of the transmitter for mobile stations is 100 watts (20 dB).
Power is given in terms of effective radiated power (ERP).
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978

6.12.

IC: 109U-89FT4978
GNSS (EIRP for 1559 - 1610MHz)

6.12.1. Test Setup

4)

5)

6)

7)

Radio ahsorbing material  <piplded Case Ground Plane

Spectrum

W= loooo

OOOC'l

The Resolution Bandwidth for Equivalent Isotropically Radiated Power (EIRP) below 1 GHz is
100 kHz with Video Bandwidth = 300 kHz and Resolution Bandwidth for EIRP above 1 GHz is
1 MHz with Video Bandwidth = 3 MHz. Detector Mode is RMS.

In the semi-anechoic chamber, setup as illustrated above the DUT placed on the 0.8m height of
Turn Table, rotated the table 45 degree each interval to search the maximum radiation power and
receiver antenna shall be rotated vertical and horizontal polarization and moved height from 1m
to 4m to find the maximum polar radiated power for each degree interval. The “Read Value” is
the spectrum reading of maximum power value.

The substitution antenna is substituted for DUT at the same position and signals generator (S.G)
export the CW signal to the substitution antenna via a TX cable. The receiver antenna shall be
rotated vertical and horizontal polarization and moved height from 1m to 4m to find the
maximum radiation power. Record the power level of maximum radiation power from spectrum.
So, the Measured substitution value = Ref level of S.G + TX cables loss — Substituted Antenna
Gain.

EIRP = “Read Value” + Measured substitution value + 2.15.
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Report Template Document Number: FCD-0084 Report ID: 41377-RF-00002
Report Template Revision Number: Rev. P FCC ID: AZ489FT4978
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6.12.1. Test Result

Not Applicable

6.12.2. Test Limit
For operations in the 758-775 MHz and 788-805 MHz bands, all emissions including
harmonics in the band 1559-1610 MHz shall be limited to —70 dBW/MHz equivalent
isotropically radiated power (EIRP) for wideband signals, and —80 dBW EIRP for
discrete emissions of less than 700 Hz bandwidth.

~ End of Test Report ~
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