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INTRODUCTION

Type approval testing of the TBDB3F, 30 Watt, TRANSPORTABLE BASE STATION transceiver in
order to demonstrate compliance with FCC 47 Parts 22 & 90, and RSS-119 Issue 12 & RSS-Gen Issue

5. This radio supports

Type Approval Testing of the
Frequency range

in accordance with:

analogue, digital FFSK, Digital Mobile Radio (DMR).

TBDB3F
148 > 174 MHz

FCC 47 CFR Parts 22 and 90
RSS-119 Issue 12 & RSS-Gen Issue 5

REPORT PREPARED FOR
Tait International Limited

245 Wooldridge Road
Harewood
Christchurch 8051
New Zealand

DESCRIPTION OF SAMPLE

Manufacturer Tait International Limited
Equipment: TRANSPORTABLE BASE STATION Transceiver
Type: TBDB3F
Product Code: TB7304-B330
Quantity: 1
Modulation Channel Speech Symbol Rate | Data Rate
Spacing Channels | (symbols/sec) | (bps)
Analogue FM 12.5 kHz 1 - -
FESK Fast Frequency Shift 12.5 kHz i 1200 1200
Keying 12.5 kHz : 2400 2400
. . .| 4 Level FSK
(D[')?v'ltg') Mobile Radio | > o1t TDMA) 12.5 kHz 2 4800 9600
(ETSI TS102 361-1)
HARDWARE & SOFTWARE
Serial . : Hardware
Module Product Code Number Firmware Version Version
Reciter T01-01403-DBAA 18286344 dmr-2.50.01.0003 01.01
Power Amplifier T01-01405-BCAA 18286345 < Not applicable > 00.01

TEST CONDITIONS

All testing was performed between 15 January 2019 > 19 February 2019, and under the following

conditions:
Ambient temperature:
Relative Humidity:

15°C > 30°C
20% > 75%

Standard Test Voltages 120 Vacand 13.8 Voc

FCC ID: CASTBDB3F
IC : 737A-TBDB3F
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MODULATION TYPES, NECESSARY BANDWIDTH & EMISSION

DESIGNATORS
MODULATION TYPES:
F3E  FM Analogue Voice - -
F2D  Fast Frequency Shift Keying 1200 symbols/sec 1200 bps
FXW Digital Voice / Data 4800 symbols/sec 9600 bps
FXD Digital Data 4800 symbols/sec 9600 bps

CHANNEL SPACING: 125kHz
EMISSION DESIGNATORS:

12.5 kHz
Analog FM 11KOF3E
FFSK Data 1200 bps 7K60F2D
Digital Voice DMR 7KB60FXW
Digital Data DMR 7K60FXD

Equation: Bn = 2M + 2Dk
(M is highest modulating frequency; D is peak allowable deviation; k is a constant of 1 for FM)

Analogue Voice 12.5 kHz Channel Spacing

Necessary bandwidth Emission Designator
M = 3.0 kHz 11KOF3E
D=25kHz F3E represents an FM voice transmission
Bn = (2x3.0) + (2x2.5) x 1
=11.0 kHz

Fast Frequency Shift Keying (FFSK — 1200 bps) 12.5 kHz Channel Spacing

Necessary bandwidth Emission Designator
M =1.8kHz 7K60F2D
D =2.0kHz F2D represents a FM data transmission with
Bn=(2x18)+(2x2.0)x1 the use of a modulating sub carrier
=7.6 kHz

Digital Mobile Radio (DMR) 4 level FSK (as per ETSI TS 102 361-1)
4800 symbols/sec 9600 bps

Digital Data 12.5 kHz Channel Spacing — 7K60FXW
99% bandwidth Emission Designator
=7.6 kHz 7K60FXW
FXW represents FM combination of data and telephony.

Digital Data 12.5 kHz Channel Spacing — 7K60FXD
99% bandwidth Emission Designator
=7.6 kHz 7K60FXD
FXD represents FM data only

FCC ID: CASTBDB3F Page 6 of 123 Report Revision: 1
IC : 737A-TBDB3F Issue Date: 19 February 2019



TELTEST Laboratories
Tait International Ltd
Report Number 3969

TEST RESULTS

TRANSMITTER OUTPUT POWER (CONDUCTED)

FCC 47 CFR 2.1046
RSS-119 5.4

SPECIFICATION:

GUIDE: TIA-102.CAAA-C 2.2.1

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment set up.

2. The coaxial attenuator has an impedance of 50 Ohms.

3. The unmodulated output power was measured with an RF Power meter.

4. The output power was measured at the antenna port of the duplexer when the Transmitter was
transmitting the nominal prescribed power into the duplexer.

MEASUREMENT RESULTS:

Manufacturer's Rated Output Power: 30 W

Nominal 30 W Measured Variation (%) Variation (dB)
148.1 MHz 253 -15.7 -0.7
149.8 MHz 26.3 -12.4 -0.6
150.8 MHz 26.6 -11.4 -0.5
156.3 MHz 27.2 -9.2 -0.4
156.67 MHz 28.2 -6.0 -0.3
157.2 MHz 24 1 -19.8 -1.0
161.8 MHz 259 -13.8 -0.6
162.0 MHz 25.7 -14.2 -0.7
162.1MHz 26.3 -12.2 -0.6
168.0 MHz 26.7 -11.1 -0.5
173.3 MHz 26.8 -10.7 -0.5
Measurement Uncertainty +0.6dB

FCC ID: CASTBDB3F
IC : 737A-TBDB3F
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0 Manufacturer’'s Rated Output Power: 2 W

Nominal 30 W Measured Variation (%) Variation (dB)
148.1 MHz 2.0 -0.5 0.0
149.8 MHz 1.8 -10.7 -0.5
150.8 MHz 1.8 -10.9 -0.5
156.3 MHz 1.8 -9.1 -0.4
156.67 MHz 1.9 -7.1 -0.3
157.2 MHz 1.8 -7.9 -0.4
161.8 MHz 2.1 3.9 0.2
162.0 MHz 2.1 3.2 0.1
162.1MHz 2.0 1.9 0.1
168.0 MHz 2.0 1.7 0.1
173.3 MHz 2.2 8.4 0.4
Measurement Uncertainty +0.6dB
LIMIT CLAUSES:
FCC 47 CFR 90.205 (s)

The output power shall not exceed by more than 20%... the manufacturer’s rated output power for the
particular transmitter specifically listed on the authorization.

RSS-119 54
The output power shall be within £1.0 dB of the manufacturer’s rated power.

FCC ID: CASTBDB3F Page 8 of 123 Report Revision: 1
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TRANSMITTER AUDIO FREQUENCY RESPONSE - PRE-EMPHASIS

SPECIFICATION: FCC 47 CFR 2.1047 (a)

GUIDE: TIA/EIA-603E 2.2.6

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment set up.

2. An audio input tone of 1000 Hz was applied with the level set to obtain 20% of maximum deviation.
This was used as the 0 dB reference point.

3. The AF was varied while the audio level was held constant.

4. The response in dB relative to 1000 Hz was measured.

MEASUREMENT RESULTS:

See the plots on the following pages for 12.5 kHz channel spacing tested at 30 W transmit power.

LIMIT CLAUSE: TIA/EIA-603E 3.2.6

MEASUREMENT UNCERTAINTY: +1.5%

SPECIFICATION: FCC CFR 2.1047 (a)

Tx FREQUENCY: 148.1 MHz 12.5 kHz Channel Spacing

Pre-emphasis
148.1MHz 12.5kHz 30W
15
10 —=
0 = 7'/—. ::::::: \
-5 e A
s \
@ -10 o
45 //\ - \\
o/ \
-25 \
-30 S
-35
100 1000
Modulation Frequency Hz
Deviation =------- Upper Limit ====---- Lower Limit
FCC ID: CASTBDB3F Page 9 of 123 Report Revision: 1
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Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 149.8 MHz 12.5 kHz Channel Spacing
Pre-emphasis
149.8MHz 12.5kHz 30W
15.000
10.000 —
5.000 )
0.000 e
-5.000 et \
0-10.000 s \
_c- /\ /’ \
15.000 / \
-20.000 / \
-25.000 \
-30.000 N
-35.000
100 1000
Modulation Frequency Hz
Deviation ~  -=----- Upper Limit
------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 150.8 MHz 12.5 kHz Channel Spacing
Pre-emphasis
150.8MHz 12.5kHz 30W
15
10 ==
5 =
° B \
5 P |
- P o \
@ .10 R s e e
15 //\ o \\
o/ \
-25 \
-30 N
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
FCC ID: CASTBDB3F Page 10 of 123 Report Revision: 1

IC : 737A-TBDB3F Issue Date: 19 February 2019



TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 156.3 MHz 12.5 kHz Channel Spacing
Pre-emphasis
156.3MHz 12.5kHz 30W
15
19 ==
S T T T T T = ": ........
0 Rt
_5 — ,v"‘—-’//——"’ \
@ .10 W \
-15 /\ _ Pt \
_20 / ! \
-25 / \
-30 \\
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 156.67 MHz 12.5 kHz Channel Spacing
Pre-emphasis
156.67MHz 12.5kHz 30W
15
10— 1 T T =
5 +——— T T = g
0 L
5 e \\
@-10 e
15 /] e \
_20 / . \
25 1/ \
-30 \
-35
100 1000
Modulation Frequency Hz
Deviation ~  ------- Upper Limit
------- Lower Limit
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Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 157.2 MHz 12.5 kHz Channel Spacing
Pre-emphasis
157.2MHz 12.5kHz 30W
15
10 222"
S T T T T = =
0 I s
5 . ——"’:/{-”' \
@-10 S \
-15 /T o \
20/ - \
o/ \
-30 N
-35
100 1000
Modulation Frequency Hz
Deviation = =------ Upper Limit
------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 161.8 MHz 12.5 kHz Channel Spacing
Pre-emphasis
161.8MHz 12.5kHz 30W
15
0+ =
5 = g
-g P ol \\
010 B ol
15 /T o \
20 -/ - \
-25 / \
-30 \
-35
100 1000
Modulation Frequency Hz
Deviation = ==----- Upper Limit
------- Lower Limit
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Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 162.0 MHz 12.5 kHz Channel Spacing
Pre-emphasis
162.MHz 12.5kHz 30W
15
0 111 T =
5T T == g
-g e Al \\
m-10 e
-15 //\ - \
-25 \
-30
-35
100 1000
Modulation Frequency Hz
Deviation ~  =------ Upper Limit
------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 162.1 MHz 12.5 kHz Channel Spacing
Pre-emphasis
162.1MHz 12.5kHz 30W
15
S T T T T T = —:_‘ _______
P NS> e \
0.0 = \
-15 //\ e \\
-25 \
-30
-35
100 1000
Modulation Frequency Hz
Deviation ~  ==----- Upper Limit
------- Lower Limit
FCC ID: CASTBDB3F Page 13 of 123 Report Revision: 1

IC : 737A-TBDB3F Issue Date: 19 February 2019



TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 168.0 MHz 12.5 kHz Channel Spacing
Pre-emphasis
168.MHz 12.5kHz 30W
15
50 0 ] e g
0 e
5 T \\
@10 e =
1 //\ ; P \\
-20
25/ \
\
-30
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 173.3 MHz 12.5 kHz Channel Spacing
Pre-emphasis
173.3MHz 12.5kHz 30W
15
10 —=
0 e
5 - ;"_',//—"" \
@ -10 B i
15 a \
/ - \
-25 \
-30 N
-35
100 1000
Modulation Frequency Hz
Deviation =------- Upper Limit ===---- Lower Limit
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TRANSMITTER MODULATION LIMITING

SPECIFICATION: FCC 47 CFR 2.1047 (b)
GUIDE: TIA/EIA-603E 2.2.3

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment set up.

2. The modulation response was measured at three audio frequencies while varying the input level.
3. Measurements were made for both Positive and Negative Deviation.

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz channel spacing.

LIMIT CLAUSE: TIA/EIA-603E 1.3.4.4

MEASUREMENT UNCERTAINTY: £1.5%

SPECIFICATION: FCC CFR 2.1047 (b)

Tx FREQUENCY: 148.1 MHz 12.5 kHz Channel Spacing

Modulation Characteristic
148.1MHz 12.5kHz 30W
3
25 Limit
=24
N, ,,.,‘wu:::ﬁ*:; - — — - 300Hz +
x 7/ P -~ — — - 1000Hz +
S 15 / g i
e / / v — — - 2500Hz +
.E 1 P / ),
S A 7 7 | sesees 300Hz -
) P -~
0 g5 - P I N 1000Hz -
-1 /-/ le
0 = ::';.;_-_-.'::,_._...4 et R A R (RO, 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
FCC ID: CASTBDB3F Page 15 of 123 Report Revision: 1
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 149.8 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
149.8MHz 12.5kHz 30W
3
25 Limit
:E 5 e ase v ﬁ;:JT;,#;?‘- — — = 300Hz +
< / Platlil2ent — — - 1000Hz +
5 1.5 / -~
2 e / — — — 2500Hz +
E 1 A // T | cessee 300Hz -
[} / Va ~’
0 g5 o — P 'f./ ......... 1000Hz -
- - -~
0 7.‘-'::_';..:_-_-.::._,...- i N A K IR 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 150.8 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
150.8MHz 12.5kHz 30W
3
25 Limit
W
N, o mw:::j‘;':_'? — — - 300Hz +
x / P -~ — — - 1000Hz +
S 15 / e
2 / / s — — - 2500Hz +
8 1 W / »
> M V4 Z | | | eeeeee 300Hz -
a S <
0.5 "’. — s ".‘,-/ ......... 1000Hz -
0 7.»-"";..-_::.':: N o (e 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 156.3 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
156.3MHz 12.5kHz 30W
3
25 Limit
¥ o5 p= mm‘-:—.:‘::‘i—": — — - 300Hz +
=~ / PR -~ — — - 1000Hz +
c 15 .’l * "/
2 / /| /1 — — - 2500Hz +
E 1 A / A | ceeees 300Hz -
) e // ”
0 g5 ,-/ e 'f./ ......... 1000Hz -
-1 o -~
0 = :_'g..::.-:: ::,,. B o N R RS 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 156.67 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
156.67MHz 12.5kHz 30W
3
25 mososoos. |_imit
e T o
N, ,,.,.-.,...:w’:: (/ 300Hz +
< 7 Pl -~ — — - 1000Hz +
c 15 ,) s "/
2 e / — — — 2500Hz +
_E 1 A / T | ceeeee 300Hz
) Ve // ~
0 5 ’_-/ — e '(_/ ......... 1000Hz -
-1 — Pad
0 = "";.:_.-:.';: R o (RO 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 157.2 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
157.2MHz 12.5kHz 30W
3
25 Limit
o
LY _ A= '""'_:'_::'-“‘f: — — - 300Hz +
x / P et — — - 1000Hz +
5 15 - : -
= S/ K — — - 2500Hz +
E 1 % 4 /’ ...... 300Hz -
o 7 // ”
0 o5 ’./ L 'f./ ......... 1000Hz -
- ",-—-"'./ -—"’.
O "n:‘.“.'..'.::n“ ——o-t e~ | | 1 | eeeeessse 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 161.8 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
161.8MHz 12.5kHz 30W
3
25 Limit
N e e o ",7"5::' — — - 300Hz +
T 2 = S
=~ / Pent -~ — — - 1000Hz +
§ 15 f—
2 / /| s — — - 2500Hz +
) 1 A / 2
> v / 2 | | | eeeeee 300Hz -
(7] Ve P i
Q o5 "./ - /' ."_/ ......... 1000Hz -
0 .'1:,';.:::.::...- - 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 162.0 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
162.MHz 12.5kHz 30W
3
25 Limit
.-00-.—‘-"'"“""“(./; — — -
E 5 A ] ‘—"'.: ,‘7" 300Hz +
K~ 7 Pleas /.»-‘ — — = 1000Hz +
s 15 / —
2 / /| / — — - 2500Hz +
.E 1 / / ya
> /' V4 Z T [ | eeeess 300Hz -
) P e //’
(=] 05 "‘,_. .// ’.'(. ......... 1000Hz -
0 7..--:“_';..:-_-;‘::...- i N A I IR 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 162.1 MHz 12.5kHz Channel Spacing
Modulation Characteristic
162.1MHz 12.5kHz 30W
3
25 Limit
_.,__"_,,,,..a.-.‘dr'"' —_——
g > A T ,.....,"_: ("7‘ 300Hz +
. ~° —— -
= s ,/ Pl 1000Hz +
2 S/ F — — - 2500Hz +
.E 1 / / y
> 7 V4 T | eeese 300Hz
7] - Ve //
a 0.5 '.’/. .// /“r. ......... 1000Hz -
0 7..-—--‘";.:_::.-:::...- | e 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 168.0 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
168.MHz 12.5kHz 30W
3
25 wnnnnnnnce | imit
e e o
N, A ——— ,/ 300Hz +
x J/ o -~ — — - 1000Hz +
S 15 / : e
e / /| v — — - 2500Hz +
- o f
'E 1 A / T | eesses 300Hz -
o 77 -~
o 05 /-" = ,_/ ......... 1000Hz -
-7 ]
0 7.'—':'_‘;.::.-::'._._,_.. B N R OO, 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 173.3 MHz 12.5kHz Channel Spacing
Modulation Characteristic
173.3MHz 12.5kHz 30W
3
25 ammmmmnnn | imit
LY ,/..-ﬁ.w;:—;f;f;’—pﬁ — — - 300Hz +
- / Rl — — - 1000Hz +
c -1 5 ([ ~
2 W / / — — - 2500Hz +
E 1 4 / (I ...... 300Hz -
3 s 7 -
a ~ . e .
05 - = / ’.". ......... 1000Hz
0 7/:‘_“_';.:_-_-.':::._.- i N R (OO, 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
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TRANSMITTER OCCUPIED BANDWIDTH AND SPECTRUM MASKS

SPECIFICATION: FCC 47 CFR 2.1049 (c) RSS-1195.5

GUIDE: TIA/EIA-603E 2.2.11 (Analog)
TIA-102.CAAA-C 2.2.5 (Digital)

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment Set up.

2. For analog measurements: The EUT was modulated by a 2500 Hz tone at an input level 16 dB
above a level that produced 50% deviation. The input level was established at the frequency of
maximum response of the audio modulating circuit.

For Data measurements: The EUT was modulated with an internally generated pseudo random bit
sequence at the appropriate Baud rates.

3. The Occupied Bandwidth was measured on the Spectrum Analyser, with bandwidth settings as
follows.

Emission Mask D — Resolution Bandwidth = 100 Hz, Video Bandwidth = 1 kHz

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz channel spacing.

MEASUREMENT UNCERTAINTY 95% +0.65dB

LIMIT CLAUSE: FCC 47 CFR 90.210 RSS-1195.5

EMISSION MASKS

Emission Mask D 12.5 kHz Channel Spacing Analog, FFSK, Digital Voice/Data

DATA SPEED

FFSK 12.5 kHz Channel Spacing 1200 bps

Digital Voice/Data 12.5 kHz Channel Spacing 9600 bps

Digital Data 12.5 kHz Channel Spacing 9600 bps
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 148.1 MHz 30W 12.5 kHz Channel Spacing
0.0- —\\_\
10.0 -] =

00 . ™
-20.0 / r | \

-40.0 / \

@ 500 \ \\
-60.0 / A hl |
-70.0 J !

-80.0 Il \J Limit {1~
900ttt ! w*fm*'v'viﬁb.."ﬁ’,’lifﬁﬁ”. wvﬁﬁw
100.0-! | | | | Reference | |/\/ |
148037148050 148.075 148100 148125 148162
MHz
Analogue Modulation 148.1000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 148.1 MHz 2W 12.5 kHz Channel Spacing
0.0-
-10.0 /f” “‘*\
-20.0 / \\\
-30.10 f‘
-40.0 / \'\

@ 500 -
60.0 ’ .
-70.0
-80.0 n' | | Limit ([T

]
-QD-D—W&,&,M A \ﬁ&ﬁ*ﬁwﬁﬁ Emission i
100.0-! | | | | Reference | |/\/ |
148037148050 148.075 148100 148125 148162
MHz
Analogue Modulation 148.1000MHz Mask D 2W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5

Tx FREQUENCY: 149.8 MHz 30 W 12.5 kHz Channel Spacing
0.0-

- ~
/S f N

-40.0 / \
@ 500 ;‘( \
-60.0 A [F \
-70.0 J !
-80.0 ~J b Limit {1~
il
100.0-! | | | | Reference | |/\/ |
149738 149,775 149,800 149825 149,863
MHz
Analogue Modulation 149.8000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 149.8 MHz 2W 12.5 kHz Channel Spacing
0.0-
-10.0 /f” “‘*\
-20.0 / \
-30.0 r ~
-40.0 / \
@ 50,0~ -
i il
-60.0
-70.0
-80.0 "n | Limit {1
90,0y ﬂ,-u-*..'.e".;uuwéq.\,n,ﬁl it Iy .‘LAJ“HﬁcEm'ission' WLt
100.0-| | | | | Reference | |/\/ |
149,738 148,775 148800 149825 148,863
MHz
Analogue Modulation 149.8000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 150.8 MHz 30W 12.5 kHz Channel Spacing
0.0-

- ~
/s f N

-40.0 / \\
@ 500
-60.0 / A h \
-70.0 J !
-80.0 Limit {1~
o Ermicsi
a0.0 .FI:';I_LSSIEI:Hr ‘iJlf’\,qq
100.0-! | | | | Reference | |/\/ |
150,738 150,775 150,800 150825 150,863
MHz
Analogue Modulation 150.8000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 150.8 MHz 2W 12.5 kHz Channel Spacing
0.0-
-10.0 /.f' ‘N‘_\\
-20.0 / N \
-30.0 r
-40.0 /'(r \
@ 50,0~ -
g
-60.0
-70.0
-80.0 v \i UU\ Limit {1
-gn.n—wuwm%w- 4 i MMFT Emission 7~
100.0-| | | | | Reference | |/\/ |
150,738 150,775 150,800 150.825 150.863
MHz
Analogue Modulation 150.8000MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 156.3 MHz 30W 12.5 kHz Channel Spacing
0.0-
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S f N

-40.0 / \“\
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'QD'U_WWMWM Emission OTJKW
e
100.0-! | | | | Reference | |/\/ |
156.238156.250 156,275 156.300 156.325 156.363
MHz
Analogue Modulation 156.3000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 156.3 MHz 2W 12.5 kHz Channel Spacing
0.0-
-10.0 /f’ “\\
i ] N
-30.0
-40.0 / \
@ 500 3
™
-60.0 !
-70.0 |r
-80.0 1 e | H Limit {1
0.0 -MMMWMMJMQ ij:m-isrsion I %l!-qf’\/k
100.0-| | | | | Reference | PV |
156.238156.250 156.275 155.300 156.325 156.363
MHz
Analogue Modulation 156.3000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5
Tx FREQUENCY: 156.67 MHz 30 W 12.5 kHz Channel Spacing

2200 /
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100 Ead \

4 Al N
-30.0 / \
-40.0 /
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-80.0 J \J Lirnit
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00 L Mg W A
-100.0-} I I I FLEferen € /.(\/ I
156607 156.625 156,650 156675 156,700 156,732
MHz
Analogue Modulation 156.6700MHz Mask D 30W
RBEW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 156.67 MHz 2W 12.5 kHz Channel Spacing
0.0-
100 //f \\
-20.0 / \
-30.0 / r \
-40.0 /
8 500 \\1
o Jw g
-60.0
-70.0
-80.0 | ‘J H Lirnit
-90.0 -WW&M—% Emlssmn Wit
-100.0- I I I FEFHE” - |/.(\/ I
156.607 156625 156.550 156.575 156.700 156.732
MHz
Analogue Modulation 156.6700MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 157.2 MHz 30W 12.5 kHz Channel Spacing
0.0-

- ~
el L Ml N\

-40.0 / \
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200~ e f Wﬁwﬁmis#?n N
100.0-! | | | | Reference | |/\/ |
157137157150 157175 157.200 157.225 157.262
MHz
Analogue Modulation 157.2000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 157.2 MHz 2W 12.5 kHz Channel Spacing
0.0-
-10.0 /f’ “\\\
T i N
-30.0
-40.0 / \
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100.0-| | | | | Reference | PV |
157137157150 157175 157.200 157.225 157.262
MHz
Analogue Modulation 157.2000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Tait International Ltd
Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 161.8 MHz 30W 12.5 kHz Channel Spacing
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el L f N\

-40.0 / \
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100.0-! | | | | Reference | |/\/ |
161.738161.750 161,775 151.800 151.825 151.863
MHz
Analogue Modulation 161.8000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 161.8 MHz 2W 12.5 kHz Channel Spacing
0.0-
-10.0 /f” “\\
i ] N
-30.0
-40.0 /'H( \
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100.0-| | | | | Reference | PV |
161.738161.750 161775 161,800 161.825 1561.863
MHz
Analogue Modulation 161.8000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 162.0 MHz 30W 12.5 kHz Channel Spacing
0.0-

- ~
-30.0 / r \

-40.0 / \
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-gu.n—wwww—%wf??ﬁ A
100.0-! | | | | Reference | |/\/ |
161.937161.950 161.975 152.000 152.025 152.062
MHz
Analogue Modulation 162.0000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 162.0 MHz 2W 12.5 kHz Channel Spacing
0.0- —\\_\
-10.0 /f” ‘“\\
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161.937161.950 161.975 152.000 152.025 152.062
MHz
Analogue Modulation 162.0000MHz Mask D 2W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 162.1 MHz 30W 12.5 kHz Channel Spacing
0.0-
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-60.0 A \
-70.0 J !
-80.0 I V k Lirnit _ B
-gn-u—:«w@mwﬂe- " "mmﬁrcffl?n..ﬁr i
-100.0-| | | Reference
162037162, USU 162.075 152100 152. 125 152, 162
MHz
Analogue Modulation 162.1000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 162.1 MHz 2W 12.5 kHz Channel Spacing
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162037162, USU 162.075 152,100 162125 162162
MHz
Analogue Modulation 162.1000MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 168.0 MHz 30W 12.5 kHz Channel Spacing
0.0- ——_\\\
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-100.0-| | | Reference
167.937167. 950 167.975 158,000 158, 025 158, 062
MHz
Analogue Modulation 168.0000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 168.0 MHz 2W 12.5 kHz Channel Spacing
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100.0-| | | | Reference Il/\/ |
167.937167. EISEI 167.975 158.000 1568.025 1568.062
MHz
Analogue Modulation 168.0000MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Occupied Bandwidth and Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 173.3 MHz 30W 12.5 kHz Channel Spacing
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173.238173.250 173.275 173.300 173.325 173.363
MHz
Analogue Modulation 173.3000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 173.3 MHz 2W 12.5 kHz Channel Spacing
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-100.0-| | | Reference |
173.238173. 250 173.275 172.300 173, 325 173, 363
MHz
Analogue Modulation 173.3000MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 3969
Occupied Bandwidth and Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 148.1 MHz 30W 12.5 kHz Channel Spacing
0.0-

ot I I 1 Y I I
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100.0-! | | | | Reference | |/\/ |
148037148050 148,075 148.100 148125 148162
MHz
FFSK 1200 148.1000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 148.1 MHz 2W 12.5 kHz Channel Spacing
0.0-
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o i <
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100.0-| | | | | Reference | |/\/ |
148037148050 148,075 148100 148125 148162
MHz
FFSK 1200 148.1000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 149.8 MHz 30 W 12.5 kHz Channel Spacing
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04 I I | |
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100.0-! | | | | Reference | Py |
149,738 149.775 149,200 149,825 149,863
MHz
FFSK 1200 149.8000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 149.8 MHz 2W 12.5 kHz Channel Spacing
0.0-
-10.0 / “‘*\
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149,738 148,775 148800 149825 148,863
MHz
FFSK 1200 149.8000MHz Mask D 2W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

FFSK, 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 150.8 MHz 30W 12.5 kHz Channel Spacing
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100.0-! | | | | Reference | |/\/ |
150.738 150.775 150.200 150.825 150.863
MHz
FFSK 1200 150.8000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 150.8 MHz 2W 12.5 kHz Channel Spacing
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100.0-| | | | | Reference | |/\/ |
150,738 150,775 150,800 150,825 150,863
MHz
FFSK 1200 150.8000MHz Mask D 2W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 156.3 MHz 30W 12.5 kHz Channel Spacing
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100.0-! | | | Reference Il/\/ |
156.238156. 250 156.275 156.300 156.325 156.363
MHz
FFSK 1200 156.3000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 156.3 MHz 2W 12.5 kHz Channel Spacing
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-100.0-| | | | Reference | |
156.238156. 250 156.275 156.300 156.325 156.363
MHz
FFSK 1200 156.3000MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 156.67 MHz 30 W 12.5 kHz Channel Spacing
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156607 156.625 156,650 156675 156,700 156,732
MHz
FFSK 1200 156.6700MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 156.67 MHz 2W 12.5 kHz Channel Spacing
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156607 156625 155.5650 156675 155.700 156.732
MHz
FFSK 1200 156.6700MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 157.2 MHz 30W 12.5 kHz Channel Spacing
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157.137157.150 157.175 157.200 157.225 157.262
FFSK 1200 15?.20[:;1“2'42 Mask D 30W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 157.2 MHz 2W 12.5 kHz Channel Spacing
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157.137157.150 157.175 157.200 157.225 157.262
FFSK 1200 15?.20310|_P:;Hz Mask D 2W
REW=100Hz, VBEW=1000Hz, Detector Mode=Peak
Result=Pass
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Report Number 3969
Occupied Bandwidth and Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 161.8 MHz 30W 12.5 kHz Channel Spacing
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100.0-! | | | | Reference | |/\/ |
161.738161.750 161.775 161.200 161.825 161.863
MHz
FFSK 1200 161.8000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 161.8 MHz 2W 12.5 kHz Channel Spacing
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o I N\
@ 500 .
F [
-60.0 v f‘ .1 l‘l
-70.0 d L'
-80.0 NJV \’m Limit ({1
-QD.U—MMWMM-. Frogtiv o Emission mi
100.0-| | | | | Reference | |/\/ |
161.738161.750 161775 161,800 161.825 1561.863
MHz
FFSK 1200 161.8000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
FFSK, 1200 bps
SPECIFICATION:

FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 162.0 MHz 30W 12.5 kHz Channel Spacing
0.0-
-10.0 = A =
AR | | B
wod 1 [ N
w04 [ ] \
o o)/ 1l \
w0t JEER \
f |
-70.0 J r '] !
-80.0 J I Limit {1~
-90.0 _WMWWWL%ﬁ Igr.r:i‘:;siop Iﬁmlﬁ.
-100.0-| | | | | Reference |W |
161.937161.950 161.975 152.000 152.025 152.062
MHz

FFSK 1200 162.0000MHz Mask D 30W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 162.0 MHz 2W 12.5 kHz Channel Spacing
0.0-
-ID.U =1 Fi KA [
A i 1
!f i\
ool R \
@ 500 -
7 | T
-60.0 v r \
-70.0 JJ h]
-80.0 M V(‘H Limit ({1
90,0~ iyl Lot Emission w4~
100.0-| | | | | Reference | |/\/ |
161.937161.950 161.975 152.000 152.025 152.062
MHz

FFSK 1200 162.0000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 162.1 MHz 30W 12.5 kHz Channel Spacing
0.0-

o |
-30.0 / H(I NI \
/ 11\ |

f FEEN
-60.0 './ ] / ,'\ | \
-70.0 J { \ !
-80.0 ' Limit ([T
-QD-U-WWMMMm Ermission a4
100.0-! | | | | Reference | |/\/ |
162037162050 162,075 162.100 162125 162162
MHz
FFSK 1200 162.1000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 162.1 MHz 2W 12.5 kHz Channel Spacing
0.0-
-10.0 /f’ ‘“\\
o 4 I ~
. !f HAL
ool M A
T [ ‘
ot v. (‘, l N
-70.0 \J
-80.0 Limit ({1
-gn,n_ﬂ,ﬂ!&pé MEmissiun wﬁ?ﬁﬁ
100.0-| | | | | Reference | |/\/ |
162037162050 162.075 152,100 162125 162162
MHz
FFSK 1200 162.1000MHz Mask D 2W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 168.0 MHz 30W 12.5 kHz Channel Spacing
0.0-

S N || N
=N

R RN \
'ED.D f l\ l
-70.0 J ( \J !
800 ' Limit ({11
'QU'U_WW%ﬁ Emission *If’\f%
et oam e J
100.0-! | | | | Reference | |/\/ |
167937167 .950 1678975 168.000 168.025 168.062
MHz
FFSK 1200 168.0000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 168.0 MHz 2W 12.5 kHz Channel Spacing
0.0-
R | | BN
Y I 4 u <
!f HAR!
ool I N\
i [ “
L
-70.0 f LI
-80.0 - Limit ({1
90,0 - ALY MEmissiun Wt~
100.0-| | | | | Reference | |/\/ |
167937167 950 167.975 158.000 1568.025 1568.062
MHz
FFSK 1200 168.0000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5

Tx FREQUENCY: 173.3 MHz 30W 12.5 kHz Channel Spacing
0.0-

o A | | B
T Tl <

o AR \

s RN \
-70.0 J J |
800 ) ‘ Limit ({1
900-{Aflte Emision anl ¥
100.0-! | | | | Reference | |/\/ |
173.238173.250 173.275 173.300 173.325 173.363
MHz
FFSK 1200 173.3000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 173.3 MHz 2W 12.5 kHz Channel Spacing
0.0-
-10.0 /f ‘“\\
i I i ~
. !f Al
A [ N
N el ‘
)
-60.0 4 v. i ,1
-70.0 J l-
-80.0 ' Limit 1 1
[yl . m
-90.0- A,IEm_issiun flﬂt«l,f\,!!u
100.0-| | | | | Reference | |/\/ |
172.238173.250 173.275 172.300 173.325 173.363
MHz
FFSK 1200 173.3000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 148.1 MHz 30W 12.5 kHz Channel Spacing
0.0- —-__,‘_xh‘k
ot B 1 B N
ol L 1) ™
-30.0 K ]
/f I{f( \1\\ \1
@ 50,0
. IaR\ \
-70.0 J j k]
-80.0 ]‘t Limit {1~
-90.0 w”wm'i,wwwwwj WWW-EW?FWQWTIK y
100.0-! | | | | Reference Il/\/ |
148037148050 148,075 148.100 148125 148162
MHz
DMR 148.1000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 148.1 MHz 2W 12.5 kHz Channel Spacing
0.0-
- o ) I H\\
7 i =
-30.0 s .
/f !{K( H}\\ \\
" F (m g
-60.0 v r \
-70.0 J k
800 ' Limit ({11
-90.0 —WWWA%&L% Emission %ﬂﬁdm.-:
100.0-| | | | | Reference Il/\/ |
148037148050 148,075 148100 148125 148162
MHz
DMR 148.1000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5
Tx FREQUENCY: 149.8 MHz 30 W 12.5 kHz Channel Spacing
0.0- —-\_M
-10.0 = -
/,, l{f( H\\\ x\
@ 500 //
I \
-70.0 J J \1
-80.0 Jw Limit {1~
S00- bkt £ ooy
100.0-! | | | | Reference | |/\/ |
149738 149,775 149,800 149825 149,863
MHz
DMR 149.8000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 149.8 MHz 2W 12.5 kHz Channel Spacing
0.0-
0 N | I N
ol L [\ ™,
-30.0 7 ]
/; l{f[ H\\\ \\
@ .50.0- v
7 1 X
-60.0 v f L‘l
-70.0 } \‘
-80.0 M{ n'\\ Limit ({1
-90.0 _Mhﬁu,ﬂhﬁqk '1'1"{"”"}"'-‘."4“1' i 'I"nfl"h'n':""’lf EmISSID-FI Wﬁ,
100.0-| | | | | Reference | |/\/ |
149,738 148,775 148800 149825 148,863
MHz
DMR 149.8000MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 150.8 MHz 30W 12.5 kHz Channel Spacing
0.0- ‘_,x‘\
-10.0 //,f ﬁ] H\
o ik AN
-30.10
) g
/f I{f( \\\\ x\\
o 500
" ol [ N
-70.0 'J L‘
-80.0 - Limit {1~
900 _W .EF.L“EE'F.’{,] ”*?T‘Kl"'i
100.0-! | | | | Reference | |/\/ |
150,738 150,775 150,800 150825 150,863
MHz
DMR 150.8000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 150.8 MHz 2W 12.5 kHz Channel Spacing
0.0-
100 /m"’ Hl H\\
ol L [ ™
-30.0 ry 7
/,« I{f( H\\\ a\
@ 50,0 -
7 I Y
-60.0 v[ NI
70.0 K \
-80.0 ,Jfr \‘m Limit {1
-90.0 ‘1‘-"".143:'-'1']'-'"‘ -"n'ﬁﬁwﬁﬁ""i o '1]' i Emi“ié}” Wﬂ
100.0-| | | | | Reference | |/\/ |
150,738 150,775 150,800 150.825 150.863
MHz
DMR 150.8000MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
DMR

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-119 5.5

Tx FREQUENCY: 156.3 MHz 30W 12.5 kHz Channel Spacing

0.0-

_luln n""ﬂ- X x“x

o s w4

-30.0 - ]

/f !{ff \|\\ a\

@ 500

" - ;

-70.0 J I \‘]

-80.0 Limit {1~

90,0 —\"WWWFTJ?“PG. L

-100.0-| | | | | Reference | W |
156.238156.250 156,275 156.300 156.325 156.363
MHz

DMR 156.3000MHz Mask D 30W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 156.3 MHz 2W 12.5 kHz Channel Spacing
0.0-
= [
-10.0
o i 1 W —
-30.0 - y
00 /f llﬂ# \1\\ x\
@ 500~ .
I "L
0 IIII‘H \ﬁ
-70.0 A/ \
800 ' Limit ({11
90.0 '|I-i|..""nvul|‘.!'|'m Wmmg&!'ﬂ*_% Emission m&k
100.0-! | | | | Reference Il/\/ |
156.238156.250 156.275 156.300 156.325 156.363
MHz

DMR 156.3000MHz Mask D 2W
REBW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5
Tx FREQUENCY: 156.67 MHz 30 W 12.5 kHz Channel Spacing
0.0-
Pl
-10.0 4
w7 If !f \\ \\
ool ) N
@ 50,0
/ 1AL E
-70.0 'J H‘
-80.0 )AJ HM L|rr1|t
-QDID_WWWT n!lll“l”l, 11 IE'n:“nss.l.U:F IIIW.&,[
-100.0-| | | | Reference |
156607 156.625 156,650 156675 156.?00 156.?32
MHz
DMR 156.6700MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 156.67 MHz 2W 12.5 kHz Channel Spacing
0.0-
. e - 4 W .
-20.0 /
ool [ ™
o7 1 N
7 1 S
-60.0 v / \I
-70.0 f 1\
-80.0 M Limit
-QD.U—M%M&W ; \MWEmlssmn ,tﬂﬂ!r_l!l
-100.0- I I I FEFHE”EE |/.(\/ I
156607 156.625 158,850 158,675 158,700 158.732
MHz
DMR 156.6700MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 157.2 MHz 30W 12.5 kHz Channel Spacing
0.0-
o o [ xk\
o ik N
ol If A\ )
ool i [ \“x
i T \
-70.0 'f \1
-804 Jr‘ I]M Limit _ N
900 hserrafisefingirh Ak g Emission W v
-100.0-| | | Referen ce
157137157, 150 157175 157.200 157. 225 157. 262
MHz
DMR 157.2000MHz Mask D 30W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 157.2 MHz 2W 12.5 kHz Channel Spacing
0.0-
00 N 1 R N
o ik AN
ol A If L )
ol i I i
@ 50,0 .
7 1R X
-60.0 v ‘J \]
-70.0 { \
-80.0 Limit {1~
90.0- Wb #*MM wEﬁ“i?” M
100.0-! | | | Reference Il/\/ |
157137157, 150 157175 157.200 157.225 157.262
MHz
DMR 157.2000MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 161.8 MHz 30W 12.5 kHz Channel Spacing
0.0-
Wl [
-10.0
o i e ) ——
-30.0 7 -
/f l{ﬂ[ \1\\ a\
@ 50,0 \
>V o
-70.0 J J \]
-80.0 )w| h Limit _
-QD-U-WWW . ' -WFTL“:F". W t
-100.0-| | | Reference
161.738161. ?50 161,775 151.800 151, 825 151, 863
MHz
DMR 161.8000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 161.8 MHz 2W 12.5 kHz Channel Spacing
0.0-
BOU I R B i B
S Tl N
-30.0 5 o
/z l{f{ \]\\ m\
& -50.0
s [ A
-60.0 v f \
-70.0 J \1
-80.0 wa Limit {1
-90.0 M“Mr Md& Emission u.s.|1| i
-100.0-| | | | Reference |
161.738161. ?SU 161775 161,800 161.825 161, 863
MHz
DMR 161.8000MHz Mask D 2W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 162.0 MHz 30W 12.5 kHz Channel Spacing
0.0-
0 7 i I N
o1 ) ™,
ol A !f A )
/ﬁf Al Hﬂ\
. R )
-70.0 J ‘) 1‘1
-80.0 }JJ k\‘,‘ Limit ([T
'gD.U *‘-M.lﬂ it iﬁ! L w‘t' ¥ 1|‘4|.‘|4|1_ 1} A |I Em i1ssic|.r"!l #1 4-’{!\\’__91'
100.0-! | | | | Reference Il/\/ |
161.937161.950 161.975 152.000 152.025 152.062
MHz
DMR 162.0000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 162.0 MHz 2W 12.5 kHz Channel Spacing
0.0-
-ID.U ‘/_,-“J HJ H‘x\
7 [l N
ol A [ )
ol ) [ H\
@ _500-{ o
g I X
-60.0 v r L\
-70.0 AJ \
-80.0 M’m Limit {1~
00.0 Mﬂ%-,h’**ﬂ.,ﬁﬁfuﬁﬂwﬁ. W Er.nis.sioln H,IJ.I,»"'\,E
100.0-! | | | | Reference Il/\/ |
161.937161.950 161.975 152.000 152.025 152.062
MHz
DMR 162.0000MHz Mask D 2W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
DMR

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-119 5.5

Tx FREQUENCY: 162.1 MHz 30W 12.5 kHz Channel Spacing
0.0-
-10.0 — -
d ff ™~
i i ™
-30.10 K )
0o/ [ N,

-50.0

dB

o I
|

-80.0 Limit
-90.0- % Emissicm
-100.0-| | | | | Reference
162037162050 162,075 162.100 162125

MHz

DMR 162.1000MHz Mask D 30W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak

__If_

A
v

1
162162

12.5 kHz Channel Spacing

Result=Pass
Tx FREQUENCY: 162.1 MHz 2W
0.0-
0 I P N T, B AN
20.0

nol 1 /[

~

-40.0 /
-50.0-—

dB

1
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-60.0 v f H
-70.0 \
800 Mw_ Limit ([T
00,0 -p Attt dow) nipus Emission L~
-100.0-! ! | | | Reference | |/\/
162.037162.050 162.075 162100 162125
MHz

DMR 162.1000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak

Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 168.0 MHz 30W 12.5 kHz Channel Spacing
0.0-
o O | I N
S il N
ol A If Ea )
wnlf ) [\ \\
. [l \
-70.0 J J L]
-80.0 fJf \L Limit {1~
900 MWWW U
100.0-! | | | | Reference Il/\/ |
167.937167.950 167.975 158,000 158.025 158.062
MHz
DMR 168.0000MHz Mask D 30W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 168.0 MHz 2W 12.5 kHz Channel Spacing
0.0-
o e B 11 B
i al ~
ol A If R “
ool i [ L\
@ 50,0~ -
7 1R ¥
-60.0 v { ]1
-70.0 f \I
-80.0 \M Limit {1~
90,0ty M fyw Emission feof, A
100.0-! | | | | Reference | Py |
167.937167.950 167.975 158,000 158.025 158.062
MHz
DMR 168.0000MHz Mask D 2W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

DMR

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-119 5.5

Tx FREQUENCY: 173.3 MHz 30W 12.5 kHz Channel Spacing
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|
173.325

DMR 173.3000MHz Mask D 30W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak

1%

I
173.363

Result=Pass
Tx FREQUENCY: 173.3 MHz 2W 12.5 kHz Channel Spacing
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-100.0-| | | | | Reference | W |
173.238173.250 173.275 173.300 173.325 173.363
MHz

DMR 173.3000MHz Mask D 2W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak

Result=Pass
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TRANSMITTER SPURIOUS EMISSIONS (CONDUCTED)
SPECIFICATIONS: FCC 47 CFR 2.1051 RSS-119 5.8

GUIDE: TIA-102.CAAA-C 2.2.7

MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.

2. The frequency range examined was from the lowest frequency generated within the EUT, to a
frequency higher than the 10t Harmonic: 100 kHz to Fc-BW

Fc+ BW to 10Fc (1.750 GHz)

3. The EUT was set to transmit high or low power modulated with DMR. A scan is performed with
a resolution bandwidth of 10 kHz and a video bandwidth of 30 kHz for frequencies up to 1 GHz,
and a resolution bandwidth of 1 MHz and a video bandwidth of 3 MHz for frequencies above 1
GHz. A filter was used for frequencies just below the second harmonic to 1.0 GHz.

4. The spectrum analyser was loaded with the appropriate calibration figures to compensate for
the cables, attenuator and filter losses.

Spurious emissions which were attenuated by more than 20 dB below the limit were not recorded.
A photograph of the test set-up is included below.

MEASUREMENT RESULTS:
See the tables and plots on the following pages for 12.5 kHz channel spacing.

LIMIT CLAUSES: FCC 47 CFR 90.210 RSS-119 5.8

Photo: Conducted Emissions Test Setup
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Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 148.1 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 1481 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

148.1 MHz

30 W

2W

Mkr1 148.1 MHz

Mkr1 148.1 MHz

Rel 50 dBm #Atien 30 dB 45.087 dBm Rel 50 dBm #iAtien 30 dB 33.105 dBm
#Peak #Peak
Leg Log
10 T 10 T |
dB/ DC Coupled daB/ DC Coupled
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A AA A AA|
nl): fl):
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Swp Swp
Mo - ] - —
Start 10 kHz h Stop 270.0 MHz Start 10 kHz h Stop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 5 (601 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 2.58 5 (601 pis)

Agilent

9 10Jan 2019

Mkr1 286.2 MHz

Mkr1 296.2 MHz

Rel 20 dBm #Allen 20 dB -54.163 dBm Rel 20 dBm #iAtien 20 dB -55.113 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Ofist Ofist
3.2 3.2
dB dB
DI o]}
-20.0 20.0
dBm dBm
LgAv LgAv
5 5
W1 §2| L W1 52|
§3 FC| 53 FC|
A AA A AAj
L5 —
A bR s eV L S e e B e e e Hae
un
Swp Swp
Start 270.0 MHz Stop 1.000 0 GHz Start 270.0 MHz Stop 1.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sween 6.977 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s {601 pis)

1 10.Jan 2019

Agilent

10 Jan 2019
Mkr1 1.026 82 GHz

Rel 25 dBm #Atlen 6 dB -51.793 dBm Rel 25 dBm #Atlen 6 dB

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

3.2 3.2

dB dB

DI o]}

-20.0 20.0

dBm dBm

LgAv LgAv

5 5

W1 §2| L W1 S2

§3 FC| 53 FC|

A AA A AN

aff): 2 afi):

FTun bl e\ A oty g g s W, ;Tun e e L Yl i AT o A
Swp wp

Start 1.000 00 GHz Stop 1.750 00 GHz Start 1.000 00 GHz Stop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis)
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 149.8 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 1498 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +£3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

Tx FREQUENCY: 149.8 MHz

149.8 MHz

30 W

2W

Agilent 09 15 Jan 2019 Agil

Mkr1 149.8 MHz Mkr1 149.8 MHz
Rel 50 dBm #Atlen 30 dB 44.484 dBm Rel 50 dBm #Atien 30 dB 32.987 dBm
#Peak > #Peak
Leg Log
10 I 10 " |
dB/ DC Coupled dB/ DC Coupled
Ofist Ofist
308 309
dB dB
DI DI
-20.0 -20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
83 FC| 53 FC|
A AA A AA|
i) afl):
FTun FTun
Swp Swp

N— d

Start 10 kHz ~ Stop 270.0 MHz Start 10 kHz ) Stop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis)

Agilenf 09

15 Jan 2019

Mkr1 299.6 MHz

715

an 2019

Mkr1 299.6 MHz

Rel 20 dBm #Atlen 20 dB -53.059 dBm Rel 20 dBm #Atien 20 dB -55.006 dBm
#Peak #Peak
Leg Log
10 10
dB/ dB/
Ofist Ofist
324 324
dB dB
DI DI
-20.0 -20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
83 FC| 53 FC
A AA| A AA
—a
:‘:!:]: ww?rmw NP P Lt ettt P S ‘;‘_P: e st 0L e b b rrm o e oo pecitc et e g i
un un
Swp Swp
Start 270.0 MHz Stop 1.000 0 GHz Start 270.0 MHz Stop 1.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis)

Py

Rel 25 dBm #Atlen 6 dB Rel 25 dBm #Atlen 6 dB

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

324 324

dB dB

DI DI

-20.0 -20.0

dBm dBm

LgAv LgAv

5 5

W1 52 W1 52

83 FC| 53 FC

A AA A AA

i) afl):

FTun L A S b o s oy oA o ] FTun  frafiipmapt St tion i gt i i i b M
Swp Swp

Start 1.000 00 GHz Stop 1.750 00 GHz Start 1.000 00 GHz Stop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis)
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 150.8 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 1508 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

150.8 MHz

Jan 2019

30 W

2W

3 16 Jan 2019

Mkr1 150.8 MHz

WMkr1 150.8 MHz

Rel 50 dBm #Allen 30 dB 44.685 dBm Rel 50 dBm #iAtlen 30 dB 32.940 dBm
#Peak #Peak
Log Log
10 T 10 S I
dB/ DC Cougled dB! DC Coupled
Ofist Ofist
30.8 308
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| 53 FC|
A AA A AN
afl): afl):
FTun FTun
Swp Swp
R R R
Start 10 kHz N Stop 270.0 MHz Start 10 kHz Stop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis)

Jan 2019

Mkr1 301.6 MHz

WMkr1 301.6 MHz

Rel 20 dBm #Allen 20 dB -52.887 dBm Rel 20 dBm #iAtlen 20 dB -55.497 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Ofist Ofist
324 324
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| 53 FC
A AA| A AA
. . T
‘;‘T“' p— VPR AW TSIV B SR USRS FETSVET S 1;(;)- AP P Vot ottt R —
un un
Swp Swp
Start 270.0 MHz Stop 1.000 0 GHz Start 270.0 MHz Stop 1.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis)

Rel 25 dBm #Aten 6 dB Rel 25 dBm #Allen 6§ dB

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

32.4 324

dB dB

DI DI

200 20.0

dBm dBm

LgAv LgAv

5 5

W1 52 W1 52

$3 FC| 53 FC

A AA A AA

afl): afl):

FTun  fsbpatopnl Wiy Pl b it FTun N U ot "M i U
Swp Swp

Start 1.000 00 GHz Siop 1.750 00 GHz Start 1.000 00 GHz Stop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis)
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 156.3 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 156.3 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +£3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

156.3 MHz

30 W

2W

an 2019

Mkr1 156.3 MHz
Rel 50 dBm #Allen 30 dB 44.636 dBm
#Peak z

10 |
dB! DC Cougled

dBm
LgAv
5

W1 52
$3 FC|
A AA
afl):
FTun
Swp

AN st o e A AN

Start 10 kHz ) Stop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis)

Rel 50 dBm

#Atlen 30 dB

Mkr1 156.3 MHz
32.998 dBm

#Peak

|
DC Coupled

dBm
LgAv

W1 52|

53 FC|
A AAj

afl):
FTun

Swp

4 et

Start 10 kHz
#Res BW 10 kHz

#VBW 30 kHz

Stop 270.0 MHz
Sweep 2.58 s (601 pis)

Mkr1 312.6 MHz
Rel 20 dBm #Atlen 20 dB -51.587 dBm

#Peak
Log
10
dB/
Ofist
32.4
dB

DI
200
dBm

LgAv

W1 52
$3 FC|
A BAA I
E"P: MW Wttt g i o bbb bt i e

un
Swp

Start 270.0 MHz N Stop 1.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis)

Mki1 1.043 77 GHz
Rel 20 dBm #hAtlen 6 dB -52.671 dBm

#Peak
Log
10
dB/
Ofist
32.4
dB

DI
200
dBm

LgAv

W1 52
$3 FC|
A AA 2
nff): fronhliiey R sttt
FTun
Swp

Start 1.000 00 GHz Siop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis)

Rel 20 dBm

#Atlen 20 dB

Mkr1 312.6 MHz
-54.614 dBm

#Peak
Log

10
dB/

Ofist
324
dB

ol
20.0

dBm
LgAv

W1 S2|

53 FC
A AA

afl):
FTun

Swp

Start 270.0 MHz
#Res BW 10 kHz

#VBW 30 kHz

Siop 1.000 0 GHz
Sweep 6.977 s (601 pis)

Rel 20 dBm

#Atlen 6§ dB

#Peak
Log

10
dB/

Ofist
324
dB

ol
20.0

dBm

LgAv

W1 S2|

53 FC
A AA

aff): oy

FTun

Swp

Start 1.000 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 1.750 00 GHz
Sweep 1.28 ms (601 pis)
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 156.67 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 156.67 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

156.67 MHz

30 W

2W

Jan 2019
Mkr1 156.7 MHz WMkr1 156.7 MHz
Rel 50 dBm #Allen 30 dB 44.790 dBm Rel 50 dBm #iAtlen 30 dB 33.111 dBm
#Peak #Peak
Log Log
10 T 10 - |
dB/ DC Cougled dB! DC Coupled
Ofist Ofist
30.8 30.8
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| 53 FC|
A AA A AN
afl): afl):
FTun FTun
Swp Swp
T R PPN SRR i Lo +
Start 10 kHz Stop 270.0 MHz Star1 10 kHz . Siop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis)

Mkr1 313.3 MHz Mkr1 313.3 MHz
Rel 20 dBm #Allen 20 dB -52.519 dBm Rel 20 dBm #iAtlen 20 dB -53.963 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Ofist Ofist
32.4 324
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| 53 FC
A AA 2 A AA
e PR W P L PR YU P RS TRV SO
un un
Swp Swp
Start 270.0 MHz Stop 1.000 0 GHz Siari 270.0 MHz Stop 1.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis)

Rel 20 dBm #Aten 6 dB Rel 20 dBm #Allen 6§ dB

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

32.4 324

dB dB

DI DI

200 20.0

dBm dBm

LgAv LgAv

5 5

W1 52 W1 52

$3 FC| 53 FC

A AA A AA

nfl): [ TR RS v A ARNERATF el g By el aff): e A A ST b B o T
FTun FTun

Swp Swp

Start 1.000 00 GHz Siop 1.750 00 GHz Start 1.000 00 GHz Stop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis)
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 157.2 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 1572MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +£3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

157.2 MHz

30 W

2W

an 2019

Mkr1 157.2 MHz

WMkr1 157.2 MHz

Rel 50 dBm #Allen 30 dB 44.141 dBm Rel 50 dBm #iAtlen 30 dB 33.125 dBm
#Peak I #Peak
Log Log
10 T 10 S I
dB/ DC Cougled dB! DC Coupled
Ofist Ofist
30.8 308
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| 53 FC|
A AA A AA
afl): afl):
FTun FTun
Swp Swp
J et — S
Start 10 kHz Stop 270.0 MHz Start 10 kHz N Stop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis)

Mkr1 314.4 MHz

Mkr1 314.4 MHz
-54.578 dBm

Rel 20 dBm #Allen 20 dB -52.052 dBm Rel 20 dBm #iAtlen 20 dB

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

32.4 324

dB dB

DI DI

200 20.0

dBm dBm

LgAv LgAv

5 5

W1 52 W1 52

$3 FC| 53 FC

A AA z A AA
. B'd .

‘;'T')- I OO D S PSS SR S ‘;‘P- sty Qooncctte
un un

Swp Swp

Start 270.0 MHz Stop 1.000 0 GHz Start 270.0 MHz

#Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis) #Res BW 10 kHz

#VBW 30 kHz

Siop 1.000 0 GHz
Sweep 6.977 s (601 pis)

Rel 20 dBm #Aten 6 dB Rel 20 dBm #Allen 6§ dB
iPeak #Peak Ref Level
og Log
10 1 [20.00 dBm
dB/ dB/
Ofist Ofist
32.4 324
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| 53 FC
A AA A AA
afi): & N LA T T afl): A g Al Ty e Mg
FTun FTun
Swp Swp
Start 1.000 00 GHz Stop 1.750 00 GHz Star 1.000 00 GHz Stop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis)
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 161.8 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 161.8 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +£3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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TELTEST Laboratories

Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

161.8 MHz

30 W

2W

Mkr1 161.8 MHz

WMkr1 161.8 MHz

Rel 50 dBm Allen 30 dB 44.126 dBm Rel 50 dBm Atien 30 dB 33.076 dBm
#Peak #Peak
Log Log
10 T 10 I
dB/ DC Cougled dB! DC Coupled
Ofist Ofist
30.8 308
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52|
$3 FC| 53 FC|
A AA A AN
afl): afl):
FTun FTun
Swp Swp
S n S s
Start 10 kHz Stop 270.0 MHz Start 10 kHz Stop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis)

Mkr1 323.6 MHz

WMkr1 323.6 MHz

Rel 20 dBm #Allen 20 dB -45.023 dBm Rel 20 dBm #iAtlen 20 dB -52.143 dBm
#Peak #Peak
loo[Marker | e
1 [323.600000 MHz 10
dBl - 1.45.023 dBm de
Ofist Ofist
324 324
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 . W1 52
$3 FC| 53 FC
A AA A AA >
L — VS RV PO - Seen— U P SN P EUSN S ARV I
un un
Swp Swp
Start 270.0 MHz Stop 1.000 0 GHz Start 270.0 MHz Stop 1.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis)

Agilent 09:10:09

Rel 20 dBm #Aten 6 dB Rel 20 dBm #Allen 6§ dB

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

32.4 324

dB dB

DI DI

200 20.0

dBm dBm

LgAv LgAv

5 5

W1 52 W1 52

$3 FC| 53 FC

A AA A AA

o) ) TN et LN T LY YT SRy S T e aff): iy & L T R AU el
FTun FTun

Swp Swp

Start 1.000 00 GHz Siop 1.750 00 GHz Start 1.000 00 GHz Stop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis)
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 162.0 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 162.0 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +£3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

162.0 MHz

30 W

2W

Mkr1 162.0 MHz

Mkr1 162.0 MHz

Rel 50 dBm #Atlen 30 dB 44.464 dBm Rel 50 dBm #Atlen 30 dB 33.574 dBm
#Peak #Peak
roo? Loe | Marker \
10 \ w  [162.000000 MHz I
dB/ DC Cougled dB/ 33 574 dBm DC Cougled
Oitst Ofist :
30.9 309
dB dB
DI DI
-20.0 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52|
53 FC 53 FC
A AA A AN
all): afl):
FTun FTun
Swp Swp
“*%WWWA b tpeng ol o, et e e e -«WW\M.W
Start 10 kHz N Stop 270.0 MHz Start 10 kHz N Siop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis)

Mkr1 324.0 MHz

WMkr1 324.0 MHz

Rel 20 dBm #Atlen 20 dB -48.692 dBm Rel 20 dBm #iAtlen 20 dB -53.406 dBm

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

32.4 324

dB dB

DI DI

-20.0 20.0

dBm dBm

LgAv LgAv

5 5

W1 52 W1 52

53 FC L 53 FC

A AA ¢ A AA N

LA S S BPSS DUSPRS R e s e B S ROPSIN AR U IO RO BAUURUOS BN P
un un

Swp Swp

Start 270.0 MHz Stop 1.000 0 GHz Start 270.0 MHz Stop 1.000 0 GHz

#Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis)

Rel 20 dBm #Aten 6 dB Rel 20 dBm #Allen 6§ dB

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

32.4 324

dB dB

DI DI

200 20.0

dBm dBm

LgAv LgAv

5 5

W1 52 W1 52

$3 FC| 53 FC

A AA A AA

nf): A N AR L e e Ao i, aff): e A AR g A e el
FTun FTun

Swp Swp

Start 1.000 00 GHz Siop 1.750 00 GHz Start 1.000 00 GHz Stop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis)
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 162.1 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 162.1 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +£3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

162.1 MHz

30 W 2W

Jan 2019
Mkr1 162.1 MHz WMkr1 162.1 MHz
Rel 50 dBm #Allen 30 dB 44.509 dBm Rel 50 dBm #iAtlen 30 dB 33.585 dBm
#Peak #Peak
Log Log
10 T 10 |
dB/ DC Cougled dB! DC Coupled
Ofist Ofist
30.8 30.8
dB dB
DI DI
20.0 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| 53 FC|
A AA A AN
afl): afl):
FTun FTun
Swp Swp
! et " - R R R e
Start 10 kHz ) Stop 270.0 MHz Star1 10 kHz . Siop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis)

Mkr1 324.2 MHz WMkr1 324.2 MHz
Rel 20 dBm #Allen 20 dB -46.435 dBm Rel 20 dBm #iAtlen 20 dB -52.962 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Ofist Ofist
32.4 324
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| > 53 FC
A a9 A A
‘;|T'1= Lttt b i) R B e EQF i T 8 AP Lt et s ot
un un
Swp Swp
Start 270.0 MHz ) Stop 1.000 0 GHz Start 270.0 MHz N Stop 1.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis)

Rel 20 dBm #Aten 6 dB Rel 20 dBm #Allen 6§ dB

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

32.4 324

dB dB

DI DI

200 20.0

dBm dBm

LgAv LgAv

5 5

W1 52 W1 52

$3 FC| 53 FC

A AA A AA

nf): e L P | GRS P aff): R TR il VAR
FTun FTun

Swp Swp

Start 1.000 00 GHz Siop 1.750 00 GHz Start 1.000 00 GHz Stop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis)

FCC ID: CASTBDB3F Page 73 of 123 Report Revision: 1
IC : 737A-TBDB3F Issue Date: 19 February 2019




TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 168.0 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 168.0 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +£3.0dB

No emissions were detected at a level greater than 20 dB below the limit.
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Report Number 3969

Spurious Emissions (Tx Conducted)

168.0 MHz

30 W 2W

Mkr1 168.0 MHz Mkr1 168.0 MHz
Rel 50 dBm #Allen 30 dB 44.51 dBm Rel 50 dBm #iAtlen 30 dB 33.57 dBm
#Peak > #Peak
Log Log
10 T 10 T I
dB/ DC Cougled dB! DC Coupled
Ofist Ofist
30.8 308
dB dB
DI DI
20.0 20.0
dBm dBm
LgAv LgAv
W1 52 W1 52
$3 FC| 53 FC|
A AA A AN
afl): afl):
FTun FTun
Swp Swp
iyt Bt Y A oo Mot P o A A i
Start 10 kHz N Stop 270.0 MHz Start 10 kHz ) Stop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis)

Mkr1 336.0 MHz Mkr1 336.0 MHz

Rel 20 dBm #Allen 20 dB -54.513 dBm Rel 20 dBm #iAtlen 20 dB -54.304 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Ofist Ofist
324 324
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| 53 FC
A AA A AA
E‘_P: bt e Ryttt oo ?P: T S ey et erdedt

un un
Swp Swp
Start 270.0 MHz Stop 1.000 0 GHz Start 270.0 MHz Stop 1.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis)

Rel 20 dBm #Aten 6 dB Rel 20 dBm #Allen 6§ dB

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

32.4 324

dB dB

DI DI

200 20.0

dBm dBm

LgAv LgAv

5 5

W1 52 W1 52

$3 FC| 53 FC

A AA A AA

u(f): g 540,15 AT iy i Fop® aff): PR A D S L
FTun FTun

Swp Swp

Start 1.000 00 GHz Siop 1.750 00 GHz Start 1.000 00 GHz Stop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis)
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Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 173.3 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 1733 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <12.75GHz +£3.0dB

No emissions were detected at a level greater than 20 dB below the limit.

FCC ID: CASTBDB3F Page 76 of 123

Report Revision: 1

IC : 737A-TBDB3F Issue Date: 19 February 2019




TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

173.3 MHz

30 W 2W

Mkr1 173.3 MHz Mkr1 173.3 MHz

Rel 50 dBm #Allen 30 dB 44.640 dBm Rel 50 dBm #iAtlen 30 dB 33.805 dBm
#Peak > #Peak
Log Log
10 T 10 E I
dB/ DC Cougled dB! DC Coupled
Ofist Ofist
30.8 308
dB dB
DI DI
20.0 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| 53 FC|
A AA A AAj
afl): afl):
FTun FTun
Swp Swp

WMWLM TP AP P— s :l»uww T
Start 10 kHz ) Stop 270.0 MHz Start 10 kHz Stop 270.0 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 2.58 s (601 pis)

Mkr1 346.6 MHz Mkr1 346.6 MHz
Rel 20 dBm #Allen 20 dB -53.112 dBm Rel 20 dBm #Atlen 20 dB -54.038 dBm
#Peak #Peak
Log Log
10 10
dB/ dB/
Ofist Ofist
32.4 324
dB dB
DI DI
200 20.0
dBm dBm
LgAv LgAv
5 5
W1 52 W1 52
$3 FC| 53 FC
A AA A AA
il D e ettt eaniiend L N VPR RS Sy
un un
Swp Swp
Start 270.0 MHz N Stop 1.000 0 GHz Start 270.0 MHz ) Stop 1.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis) #Res BW 10 kHz #VBW 30 kHz Sweep 6.977 s (601 pis)

Agilent 15:02:06 1 Feb 2019

Rel 20 dBm #Atten 6 dB Rel 20 dBm #Atlen 6 dB

#Peak #Peak

Log Log

10 10

dB/ dB/

Ofist Ofist

324 32.4

dB dB

DI DI

200 -20.0

dBm dBm

LgAv LgAv

5 5

w1 s2 W1 52

$3 FC| §3 FC|

A AA A AA

nfl): ot Pk el U et oy Wy i ey all): el N S L e e
FTun FTun

Swp Swp

Start 1.000 00 GHz Stop 1.750 00 GHz Start 1.000 00 GHz. Stop 1.750 00 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1.28 ms (601 pis) #Res BW 1 MHz #UBW 3 MHz Sweep 1.28 ms (601 pts)

FCC ID: CASTBDB3F Page 77 of 123 Report Revision: 1
IC : 737A-TBDB3F Issue Date: 19 February 2019




TELTEST Laboratories
Tait International Ltd
Report Number 3969

Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8
LIMITS: FCC 47 CFR 90.210 RSS-119 5.8
Emission Mask D
Carrier Output Power 12.5 kHz Channel Spacing
50 + 10 Logio (Pwatts)
30W -20 dBm -64.8 dBc
2W -20 dBm -53.0 dBc
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Report Number 3969

TRANSMITTER SPURIOUS EMISSIONS (RADIATED)

SPECIFICATION: FCC 47 CFR 2.1053

GUIDE: TIA-102.CAAA-C 2.2.6

MEASUREMENT PROCEDURE:
Initial Scan:

1.

2.

3.

The EUT is placed in the S-Line TEM cell and emissions are measured from 30 MHz to 800 MHz.
Any emission within 20 dB of the limit is then re-tested on the OATS.

The EUT is placed in the reverberation chamber and emissions are measured from 800 MHz to the
upper frequency required. Any emission within 20 dB of the limit is then re-tested on the OATS.
The harmonics emissions up to the 6" harmonic of the fundamental frequency are measured on the
OATS

OATS Measurement:

1.

2.

The EUT is placed on a wooden turntable at a distance of three metres from the test antenna. The
output terminal is connected to an RF dummy load.

The test antenna is raised from 1 m to 4 m to obtain a maximum reading; the turntable is then
rotated through 360° to obtain the maximum response of each spurious emission. Valid emissions
are determined by switching the EUT on and off.

The EUT is then replaced by a signal generator and substitution antenna to make measurements by
the substitution method.

MEASUREMENT RESULTS:
See the tables on the following pages

LIMIT CLAUSE: FCC 47 CFR 90.210
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Spurious Emissions (Tx Radiated)

SPECIFICATION: FCC CFR 2.1053
12.5 kHz Channel Spacing 148.1 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 1481 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 149.8 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 1498 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 150.8 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 150.8 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +46dB
No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Radiated)

SPECIFICATION: FCC CFR 2.1053
12.5 kHz Channel Spacing 156.3 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 156.3 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 156.67 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 156.67 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 157.2 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 1572MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +46dB
No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Radiated)

SPECIFICATION: FCC CFR 2.1053
12.5 kHz Channel Spacing 161.8 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 161.8MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 162.0 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 162.0 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 162.1 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 1621 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +46dB
No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Radiated)

SPECIFICATION: FCC CFR 2.1053
12.5 kHz Channel Spacing 168.0 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 168.0 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 173.3 MHz @ 30 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 1733 MHz @ 2 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
No emissions were detected at a level greater than 20 dB below the limit.
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LIMITS: FCC CFR 2.1053
Emission Mask D
Carrier Output Power 12.5 kHz Channel Spacing
50 + 10 Log1o (Pwatts)
30 W -20 dBm -65 dBc
2W -20 dBm -53 dBc
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Tx Radiated Emissions - Continued

Open Area Test Site Results:

12.5 kHz Channel Spacing

156.3 MHz @ 30 W

Emission Mask D

Emissior|1-| g:r;qounel(r:miy (MHz) Level (dBm) Level (dBc)
314.400000 -57.83 -102.83
471.600000 -47.11 -92.11
628.800000 -69.62 -114.62
786.000000 -74.14 -119.14
943.200000 -51.57 -96.57
1100.400000 -82.07 -127.07

Measurement Uncertainty +4.6dB

erzsllaetion Measurement
Reference Substitution Result
Emission Reference Sig-gen Cable and Anterma Path gnd
Frequency Level Level Attenuator Gain Boresight dBm nW
(MHz) (dBm) Gain (dBd) corrections
471.600000 -73.56 -31.73 -14.91 -0.35 -0.12 -47.11 19.44382
A B C D E

FCC ID: CASTBDB3F
IC : 737A-TBDB3F
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Photo: OATS Setup
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TRANSIENT FREQUENCY BEHAVIOR

SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
GUIDE: TIA-102.CAAA-C 2.2.18
MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.
2. Measurements and plots were made following the TIA procedure.

MEASUREMENT RESULTS:
See the tables and plots on the following pages for 12.5 kHz channel spacing.

LIMIT CLAUSES: FCC 47 CFR 90.214 RSS-119 5.9
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SPECIFICATION:

Tx FREQUENCY:

148.1 MHz

TELTEST Laboratories
Tait International Ltd
Report Number 3969

FCC 47 CFR 90.214

30 W

Transient Frequency Behaviour

RSS-119 5.9

12.5 kHz Channel Spacing

TRANSIENT RESPONSE

CARRIER PEAK VARIATION FROM NORMAL

PERIOD
© Key ON (kHz) Key OFF (kHz)

t1 -0.4 N/A

t2 -0.2 N/A

t3 N/A -04
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O

Measurement Uncertainty:

LIMIT:

Frequency £ 130 Hz;

FCC 47 CFR 90.214

Time £ 0.2%

TRANSIENT PERIODS

FREQUENCY RANGE

150 MHz — 174 MHz

421 MHz — 512 MHz

t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz

t1 (ms) +12.5kHz 5ms 10 ms

t2 (ms) *+6.25 kHz 20 ms 25 ms

t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods.
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Transient Frequency Behaviour
SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9

Tx FREQUENCY: 148.1 MHz 30 W 12.5 kHz Channel Spacing
Switch On

12.5+

oo i

715-

5.0

kHz 0.0-

-10.0
LI

-12.5 Tl 1 i i i i i i i i i
-10 Ton 10 20 a0 40 50 il 70 a0 aa
TARF 3969 ms

148.100000MHz 30Watts 12.50kHz Channel spacing

Switch Off

12.5-

100- A

7.5

5.0+

25

kHz 0.0 —fre=m—i e e e

-2.5-

50—

-7.5-

-10.0-

-12.5 T i i i i i i 1
-10 -60  -50 -40 -30 -20 -10 Teff 10 20 30
TARF 3969 ms
148.100000MHz 30Watts 12.50kHz Channel spacing
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Transient Frequency Behaviour
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SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
Tx FREQUENCY: 149.8 MHz 30 W 12.5 kHz Channel Spacing
TRANSIENT RESPONSE CARRIER PEAK VARIATION FROM NORMAL
PERIOD
© Key ON (kHz) Key OFF (kHz)
t1 -0.6 N/A
t2 -0.3 N/A
t3 N/A -0.6
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O
Measurement Uncertainty: Frequency £ 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 90.214
FREQUENCY RANGE
TRANSIENT PERIODS 150 MHz — 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz
t1 (ms) +12.5kHz 5ms 10 ms
t2 (ms) *+6.25 kHz 20 ms 25 ms
t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods,
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Transient Frequency Behaviour

RSS-119 5.9

FCC 47 CFR 90.214

SPECIFICATION:

12.5 kHz Channel Spacing

149.8 MHz 30 W

Tx FREQUENCY:

Switch On

T2

149.800000MHz 30Watts 12.50kHz Channel spacing

TARF 3969

Switch Off

=r

I I I
-40 -300 -20

-50

-60

12.5+
10.0-
7.5
5.0-
25

kHz 0.0

-25-
-L.0-
J.5-

-10.0-

125+

20

20

Teff 10

-10

-0
TARF 3960

ms

149.800000MHz 30Watts 12.50kHz Channel spacing
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SPECIFICATION:

Tx FREQUENCY:

150.8 MHz

TELTEST Laboratories
Tait International Ltd
Report Number 3969

FCC 47 CFR 90.214

30 W

Transient Frequency Behaviour

RSS-119 5.9

12.5 kHz Channel Spacing

TRANSIENT RESPONSE

CARRIER PEAK VARIATION FROM NORMAL

PERIOD
© Key ON (kHz) Key OFF (kHz)

t1 0.5 N/A

t2 -0.3 N/A

t3 N/A 0.2
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O

Measurement Uncertainty:

LIMIT:

Frequency £ 130 Hz;

FCC 47 CFR 90.214

Time £ 0.2%

TRANSIENT PERIODS

FREQUENCY RANGE

150 MHz — 174 MHz

421 MHz — 512 MHz

t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz

t1 (ms) +12.5kHz 5ms 10 ms

t2 (ms) *+6.25 kHz 20 ms 25 ms

t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods.
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Transient Frequency Behaviour
SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9

Tx FREQUENCY: 150.8 MHz 30 W 12.5 kHz Channel Spacing

Switch On

12,5+

10.0- —

7.5 —

5.0

2.5+

kHz 0.0- b per et ragrerr-raprre ek

-2.5-

-L0-

-7.5-

-10.0-
L
|

-12.5-
10 Ton 10 20 20 40 50 &0 7 &0 a0
TARF 3969 m5
150.800000MHz 30Watts 12.50kHz Channel spacing

Switch Off

125+

10.0-

7.5

5.0

2.5-

-2.5-

-5.0-

-7.5-

-10.0-

13

-12.5- i i i i i i 1 i
=70 -60  -50 40 -30 20 -10 Teff 10 20 30
TARF 3969 ms
150.800000MHz 30Watts 12.50kHz Channel spacing
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Transient Frequency Behaviour

SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
Tx FREQUENCY: 156.3 MHz 30 W 12.5 kHz Channel Spacing
TRANSIENT RESPONSE CARRIER PEAK VARIATION FROM NORMAL
PERIOD
© Key ON (kHz) Key OFF (kHz)
t1 0.3 N/A
t2 -0.3 N/A
t3 N/A -0.7
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O
Measurement Uncertainty: Frequency £ 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 90.214
FREQUENCY RANGE
TRANSIENT PERIODS 150 MHz — 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz
t1 (ms) +12.5kHz 5ms 10 ms
t2 (ms) *+6.25 kHz 20 ms 25 ms
t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods,
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Transient Frequency Behaviour

RSS-119 5.9

FCC 47 CFR 90.214

SPECIFICATION:

12.5 kHz Channel Spacing

156.3 MHz 30 W

Tx FREQUENCY:

Switch On
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SPECIFICATION:

Tx FREQUENCY:

156.67 MHz

TELTEST Laboratories
Tait International Ltd
Report Number 3969

FCC 47 CFR 90.214

30 W

Transient Frequency Behaviour

RSS-119 5.9

12.5 kHz Channel Spacing

TRANSIENT RESPONSE

CARRIER PEAK VARIATION FROM NORMAL

PERIOD
© Key ON (kHz) Key OFF (kHz)

t1 -0.5 N/A

t2 -0.2 N/A

t3 N/A -0.7
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O

Measurement Uncertainty:

LIMIT:

Frequency £ 130 Hz;

FCC 47 CFR 90.214

Time £ 0.2%

TRANSIENT PERIODS

FREQUENCY RANGE

150 MHz — 174 MHz

421 MHz — 512 MHz

t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz

t1 (ms) +12.5kHz 5ms 10 ms

t2 (ms) *+6.25 kHz 20 ms 25 ms

t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods.
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Transient Frequency Behaviour

RSS-119 5.9

FCC 47 CFR 90.214

SPECIFICATION:

12.5 kHz Channel Spacing

30 W

156.67 MHz

Tx FREQUENCY:

Switch On

T2

156.670000MHz 30Watts 12.50kHz Channel spacing

TARF Test
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transient Frequency Behaviour

SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
Tx FREQUENCY: 157.2 MHz 30 W 12.5 kHz Channel Spacing
TRANSIENT RESPONSE CARRIER PEAK VARIATION FROM NORMAL
PERIOD
© Key ON (kHz) Key OFF (kHz)
t1 -0.3 N/A
t2 -0.3 N/A
t3 N/A -1.5
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O
Measurement Uncertainty: Frequency £ 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 90.214
FREQUENCY RANGE
TRANSIENT PERIODS 150 MHz — 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz
t1 (ms) +12.5kHz 5ms 10 ms
t2 (ms) *+6.25 kHz 20 ms 25 ms
t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods,
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SPECIFICATION:

Tx FREQUENCY: 157.2

TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transient Frequency Behaviour

FCC 47 CFR 90.214

MHz 30 W

RSS-119 5.9

12.5 kHz Channel Spacing

Switch On

-125-1
-10

Ton
TARF 3969
157.200000MHz 30Watts 12.50kHz Channel spacing

&0 a0

ms

Switch Off

125+
10.0-
7.5

5.0

2.5-

kHz 0.0
25—
5.0-

-7.5-

-10.0-

13

125+
-70
TARF 3969

-60

-50 -40 -30

1
-20 10

157.200000MHz 30Watts 12.50kHz Channel spacing

Teff 10

I
20

ms

20
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transient Frequency Behaviour

SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
Tx FREQUENCY: 161.8 MHz 30W 12.5 kHz Channel Spacing
TRANSIENT RESPONSE CARRIER PEAK VARIATION FROM NORMAL
PERIOD
© Key ON (kHz) Key OFF (kHz)
t1 0.4 N/A
t2 -0.2 N/A
t3 N/A -04
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O
Measurement Uncertainty: Frequency £ 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 90.214
FREQUENCY RANGE
TRANSIENT PERIODS 150 MHz — 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz
t1 (ms) +12.5kHz 5ms 10 ms
t2 (ms) *+6.25 kHz 20 ms 25 ms
t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods,
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Transient Frequency Behaviour

RSS-119 5.9

FCC 47 CFR 90.214

SPECIFICATION:

Tx FREQUENCY:
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transient Frequency Behaviour

SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
Tx FREQUENCY: 162.0 MHz 30 W 12.5 kHz Channel Spacing
TRANSIENT RESPONSE CARRIER PEAK VARIATION FROM NORMAL
PERIOD
© Key ON (kHz) Key OFF (kHz)
t1 -0.4 N/A
t2 0.3 N/A
t3 N/A -0.5
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O
Measurement Uncertainty: Frequency £ 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 90.214
FREQUENCY RANGE
TRANSIENT PERIODS 150 MHz — 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz
t1 (ms) +12.5kHz 5ms 10 ms
t2 (ms) *+6.25 kHz 20 ms 25 ms
t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods,

FCC ID: CASTBDB3F
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SPECIFICATION:

Tx FREQUENCY:

TELTEST Laboratories
Tait International Ltd
Report Number 3969
Transient Frequency Behaviour
FCC 47 CFR 90.214

162.0 MHz 30 W

RSS-119 5.9

12.5 kHz Channel Spacing

Switch On
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transient Frequency Behaviour

SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
Tx FREQUENCY: 162.1 MHz 30 W 12.5 kHz Channel Spacing
TRANSIENT RESPONSE CARRIER PEAK VARIATION FROM NORMAL
PERIOD
© Key ON (kHz) Key OFF (kHz)
t1 -0.3 N/A
t2 -0.2 N/A
t3 N/A 0.3
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O
Measurement Uncertainty: Frequency £ 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 90.214
FREQUENCY RANGE
TRANSIENT PERIODS 150 MHz — 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz
t1 (ms) +12.5kHz 5ms 10 ms
t2 (ms) *+6.25 kHz 20 ms 25 ms
t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods,
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TELTEST Laboratories
Tait International Ltd
Report Number 3969
Transient Frequency Behaviour
SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9

Tx FREQUENCY: 162.1 MHz 30 W 12.5 kHz Channel Spacing
Switch On

12.5+

-10.0

LI
1254 T T2

10 Ton 10 20 320 40 50 &0 7 &0 a0
TARF 3969 ms
162.100000MHz 30Watts 12.50kHz Channel spacing
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kHz 0.0 s s ¥ ey
35—
50—
75—

-10.0-

-12.5- i i i i [ i 1
-70 -60  -50 40 -30 -20 -10 Toff 10 20 30
TARF 3969 mS
162.100000MHz 30Watts 12.50kHz Channel spacing

FCC ID: CASTBDB3F Page 105 of 123 Report Revision: 1
IC : 737A-TBDB3F Issue Date: 19 February 2019



TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transient Frequency Behaviour

SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
Tx FREQUENCY: 168.0 MHz 30W 12.5 kHz Channel Spacing
TRANSIENT RESPONSE CARRIER PEAK VARIATION FROM NORMAL
PERIOD
© Key ON (kHz) Key OFF (kHz)
t1 0.9 N/A
t2 -0.3 N/A
t3 N/A -0.5
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O
Measurement Uncertainty: Frequency £ 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 90.214
FREQUENCY RANGE
TRANSIENT PERIODS 150 MHz — 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz
t1 (ms) +12.5kHz 5ms 10 ms
t2 (ms) *+6.25 kHz 20 ms 25 ms
t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods,
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SPECIFICATION:

Tx FREQUENCY:

FCC 47 CFR 90.214

168.0 MHz

30 W

TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transient Frequency Behaviour

RSS-119 5.9

12.5 kHz Channel Spacing
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transient Frequency Behaviour

SPECIFICATION: FCC 47 CFR 90.214 RSS-119 5.9
Tx FREQUENCY: 173.3 MHz 30 W 12.5 kHz Channel Spacing
TRANSIENT RESPONSE CARRIER PEAK VARIATION FROM NORMAL
PERIOD
© Key ON (kHz) Key OFF (kHz)
t1 0.5 N/A
t2 -0.3 N/A
t3 N/A -0.7
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 0 n
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. O O
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. O O
Measurement Uncertainty: Frequency £ 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 90.214
FREQUENCY RANGE
TRANSIENT PERIODS 150 MHz — 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25ms
t3 (ms) 5ms 10 ms
LIMIT: RSS-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz
t1 (ms) +12.5kHz 5ms 10 ms
t2 (ms) *+6.25 kHz 20 ms 25 ms
t3 (ms) +12.5kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and t3 may exceed the maximum frequency difference for these

time periods,
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TELTEST Laboratories

Tait International Ltd
Report Number 3969

Transient Frequency Behaviour

RSS-119 5.9

FCC 47 CFR 90.214

SPECIFICATION:

12.5 kHz Channel Spacing

173.3 MHz 30 W

Tx FREQUENCY:
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SPECIFICATION:

TELTEST Laboratories
Tait International Ltd
Report Number 3969

TRANSMITTER FREQUENCY STABILITY - TEMPERATURE

FCC 47 CFR 2.1055 (a) (1) RSS-119 5.3
GUIDE: TIA-102.CAAA-C 222
MEASUREMENT PROCEDURE:
1. Refer Annex A for equipment set up.
2. The EUT was tested for frequency error from —30° C to +50° C in 10° C increments
3. The frequency error was recorded in parts per million (ppm).
MEASUREMENT RESULTS:
See the plots on the following pages.
Error (ppm)
Temperature (°C) 1|\;|1E|.1 149.8 150.8 156.3 156.67 157.2
z MHz MHz MHz MHz MHz
-30 0.10 0.11 0.11 0.10 0.11 0.11
-20 0.10 0.09 0.10 0.10 0.10 0.10
-10 0.10 0.10 0.11 0.10 0.10 0.11
0 0.14 0.15 0.14 0.15 0.14 0.13
10 0.06 0.07 0.07 0.06 0.06 0.07
20 0.01 0.01 0.02 0.01 0.01 0.01
30 -0.02 -0.01 -0.01 -0.01 -0.02 -0.02
40 0.01 0.02 0.02 0.01 0.03 0.03
50 0.09 0.09 0.09 0.1 0.08 0.08
Measurement Uncertainty +7x108
Error (ppm)
Temperature (°C) 161.8 162.0 162.1 168.0 173.3
MHz MHz MHz MHz MHz
-30 0.11 0.11 0.11 0.13 0.12
-20 0.09 0.09 0.10 0.09 0.10
-10 0.09 0.09 0.10 0.08 0.08
0 0.12 0.14 0.14 0.12 0.12
10 0.06 0.07 0.07 0.05 0.05
20 -0.01 0.01 0.02 0.00 -0.01
30 -0.03 -0.02 -0.01 -0.03 -0.05
40 0.01 0.03 0.02 0.00 0.00
50 0.08 0.09 0.09 0.08 0.07
Measurement Uncertainty +7x108
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transmitter Frequency Stability - Temperature

LIMIT: FCC 47 CFR 90.213 RSS-119 5.3
Channel Spacing (kHz) Frequency Error (ppm)
12.5 25

30W 12.50kHz Ch.Sp. 148.1000MHz 30W 12.50kHz Ch.Sp. 149.8000MHz

2.5 25

1.5 1.5

0.5 - 0.5 -

-0.5 - T -0.5 - T

-1.5 -1.5

-2.5 r r r r r r r J -2.5 r r r r r r r J
-30 -20 -10 0O 10 20 30 40 50 -30 -20 -10 0 10 20 30 40 50
30W 12.50kHz Ch.Sp. 150.8000MHz 30W 12.50kHz Ch.Sp. 156.3000MHz

25 2.5

15 15

0.5 - 0.5 S S

0.5 - T -0.5 MRS S S S

-1.5 -1.5

-25 r r r r r r r J -2.5 r r r r r r r J
-30 -20 -10 0 10 20 30 40 50 -30 -20 -10 0 10 20 30 40 50
30W 12.50kHz Ch.Sp. 156.6700MHz 30W 12.50kHz Ch.Sp. 157.2000MHz

2.5 25

15 15

0.5 e S S 0.5 e GG

0.5 - T 0.5 - T

-1.5 -1.5

-2.5 r r r r r r r J -2.5 r r r r r r r J
-30 -20 -10 0 10 20 30 40 50 -30 -20 -10 0 10 20 30 40 50
30W 12.50kHz Ch.Sp. 161.8000MHz 30W 12.50kHz Ch.Sp. 162.0000MHz

2.5 2.5

1.5 1.5

0.5 eSS 0.5 ——

0.5 - e 0.5 - T

-1.5 -1.5

-2.5 r r r r r r r J -2.5 r r r r r r r J
-30 -20 -10 0O 10 20 30 40 50 -30 -20 -10 0 10 20 30 40 50
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

Transmitter Frequency Stability — Temperature (continued)

30W 12.50kHz Ch.Sp. 162.1000MHz 30W 12.50kHz Ch.Sp. 168.0000MHz
25 25
15 15
0.5 T 0.5 e
0.5 - - 0.5 - - T/
15 15
25— 25—
30 20 -10 0 10 20 30 40 50 30 20 -10 0 10 20 30 40 50

FCC ID: CASTBDB3F
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TELTEST Laboratories
Tait International Ltd
Report Number 3969

TRANSMITTER FREQUENCY STABILITY - VOLTAGE

SPECIFICATION: FCC 47 CFR 2.1055 (d) (1)

GUIDE: TIA-102.CAAA-C 2.2.2

MEASUREMENT PROCEDURE:
1. Refer Annex A for equipment set up.

RSS-119 5.3

2. The EUT was tested for frequency error at an input voltage to the radio of 85% to 115%.
3. The frequency error was recorded in parts per million (ppm).

Ng(r)“\i/r\‘,a' FREQUENCY ERROR (ppm) for 12.5 kHz

Voltage 13.8 Ve 11.73 Vbc 15.87 Vbc
148.1 MHz 0.01 0.01 0.01
149.8 MHz 0.03 0.03 0.03
150.8 MHz 0.03 0.03 0.03
156.3 MHz 0.02 0.03 0.03
156.67 MHz 0.03 0.03 0.03
157.2 MHz 0.00 0.01 0.00
161.8 MHz 0.01 0.00 -0.01
162.0 MHz 0.02 0.02 0.03
162.1 MHz -0.02 -0.01 -0.01
168.0 MHz 0.01 0.01 0.01
173.3 MHz -0.01 -0.01 -0.01

Measurement Uncertainty +7x108
LIMIT CLAUSES: FCC 47 CFR 90.213 RSS-119 5.3

Channel Spacing (kHz)

Frequency Error (ppm)

12.5

2.5
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RECEIVER/TRANSMITTER STANDBY SPURIOUS EMISSIONS (CONDUCTED)

SPECIFICATION: RSS-119 5.11
GUIDE: TIA/EIA-603D 2.2.13

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment set up diagram.

2. The frequency range examined was from 30 MHz to 3 times the highest tunable frequency.

3. Spurious emissions which were attenuated more than 20 dB below the limit were not recorded.

148.1 Transmitter Standby / 156.1 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz) Level (nW) Level (dBm)

~ ~ ~

Measurement Uncertainty <1275GHz +3.0dB

No emissions were detected within 20 dB of Limit.

148.1 Transmitter Standby / 156.1 MHz Receiver (Duplexer antenna Port)
i Agilent 14:07:08 10 Jan 2019 e Agilent 14:11:07 10 Jan 2019
Rel 0 dBm #Atten 10 dB Rel 0 dBm #Alten 10 dB
#Peak #Peak
Log ‘ Log
10 T 10
dB/ DC Coupled dB/
Ofist Ofist
10.3 10.3
dB dB
DI DI
20.0 20.0
dBm dBm
LgAv LgAv
w1 52 w1 52
53 FC| $3 FC|
A AA A AAL A iy 4 i i, A
af): afi):
FTun FTun
Swp Swp
o] S——
Start 10 kHz ) Stop 1.000 0 GHz Start 1.000 0 GHz Stop 2.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.68 ms (601 pis)
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Receiver/Transmitter Standby Spurious Emissions (Conducted) — Continued

149.8 Transmitter Standby / 157.8 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty <12.75GHz +£3.0dB

No emissions were detected within 20 dB of Limit.

149.8 Transmitter Standby / 157.8 MHz Receiver (Duplexer antenna Port)

A Agllent 09:48:29 15 Jan 2019 5 15 Jan 2019
Rel 0 dBm #Atten 10 dB Rel 0 dBm #Atien 10 dB
#Peak #Peak
Log ‘ Log
10 T 10
dBi DC Coupled dBf
Ofist Ofist
1 11
dB dB
DI DI
-20.0 -20.0
dBm dBm
LgAv LgAv
5 5
W1 52| w1 52
53 FC| S§3 FC|
A AA A AA dolk iy v fthptnah
afl): uf):
FTun FTun
Swp Swp

NPT SRS A -

Start 10 kHz Siop 1.000 0 GHz Start 1.000 0 GHz Stop 2.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.68 ms (601 pis)

150.8 Transmitter Standby / 158.8 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz)

Level (nW)

Level (dBm)

~

Measurement Uncertainty

£12.75 GHz

+3.0dB

No emissions were detected within 20 dB of Limit.

150.8 Transmitter Standby / 158.8 MHz Receiver (Duplexer antenna Port)

A Agllent 14:29:54 16 Jan 2019 it Agllent 14:31:47 16 Jan 2019
Rel 0 dBm #Anen 10 dB Rel 0 dBm #Atten 10 dB
#Peak #Peak
Log ‘ Leg
10 I 10
dBi DC Coupled dBf
Ofist Olist
1 1
dB dB
DI DI
200 200
dBm dBm
LgAv LgAv
5 5
w1 s2| w1 52
53 FC| 53 FC|
A AA A AA
afi): i)z
FTun FTun
Swp Swp M
P B bt (e b bieneslin ot
Start 10 kHz Stop 1.000 0 GHz Start 1.000 0 GHz Stop 2.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pts) #Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pts)
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Receiver/Transmitter Standby Spurious Emissions (Conducted) — Continued

156.3 Transmitter Standby / 166.3 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty <12.75GHz +£3.0dB

No emissions were detected within 20 dB of Limit.

156.3 Transmitter Standby / 166.3 MHz Receiver (Duplexer antenna Port)
it Agilent 15:43:06 17 Jan 2019 e Agilent 15:44:52 17 Jan 2019
Rel 0 dBm #Atten 10 dB Rel 0 dBm #Atien 10 dB
#Peak #Peak
Log Log
10 T 10
dB/ DC Coupled dB/
Ofist Ofist
1 1
dB dB
DI DI
-20.0 -20.0
dBm dBm
LgAv LgAv
5 5
W1 52! w1 52
53 FC| 83 FC|
A BA A AR m " Aot W A g b Pl
afl): uf):
FTun FTun
Swp Swp
[JRPIURIY W TP S L it
Start 10 kHz Stop 1.000 0 GHz Start 1.000 0 GHz Stop 2.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.68 ms (601 pis)

156.67 Transmitter Standby / 166.67 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty <12.75GHz +3.0dB

No emissions were detected within 20 dB of Limit.

156.67 Transmitter Standby / 166.67 MHz Receiver (Duplexer antenna Port)
A Agllent 14:26:29 18 Jan 2019 it Agllent 14:29:50 18 Jan 2019
Rel 0 dBm #Atten 10 dB Rel 0 dBm #Atien 10 dB
#Peak #Peak
Log ‘ Log
10 T 10
dB/ DC Coupled dB/
Ofist Otist
1 1
dB dB
DI DI
200 200
dBm dBm
LgAv LgAv
5 5
w1 sz w1 52
53 FC| S3 FC|
A A A AL v, g ety it e o Gy L
fi): )
FTun FTun
Swp Swp
IIPUPPRPS ISR - e
Start 10 kHz Stop 1.000 0 GHz Start 1.000 0 GHz Stop 2.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.68 ms (601 pis)
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Receiver/Transmitter Standby Spurious Emissions (Conducted) — Continued

157.2 Transmitter Standby / 167.2 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty <12.75GHz +£3.0dB

No emissions were detected within 20 dB of Limit.

157.2 Transmitter Standby / 167.2 MHz Receiver (Duplexer antenna Port)
ai Agilent 09:06:48 24 Jan 2019
Rel 0 dBm #Atten 10 dB Rel 0 dBm #Atien 10 dB
#Peak #Peak
Log Log
10 T 10
dB/ DC Coupled dB/
Ofist Ofist
1 1
dB dB
DI DI
-20.0 -20.0
dBm dBm
LgAv LgAv
5 5
W1 52| w1 52
53 FC| 83 FC|
A AR A AR vl PP s WAl | ity
afi): nff): ' ! '
FTun FTun
Swp Swp
P T iscompempie] oy
Start 10 kHz Stop 1.000 0 GHz Start 1.000 0 GHz Siop 2.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.68 ms (601 pis)

161.8 Transmitter Standby / 171.8 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz)

Level (nW)

Level (dBm)

~

Measurement Uncertainty

£12.75 GHz

+3.0dB

No emissions were detected within 20 dB of Limit.

161.8 Transmitter Standby / 171.8 MHz Receiver (Duplexer antenna Port)
it Agllent 09:22:20 13 Feb 2019 it Agllent 09:24:46 13 Feb 2019
Rel 0 dBm #Atten 10 dB Rel 0 dBm #Atien 10 dB
#Peak #Peak
Log ‘ Log
10 T 10
dB/ DC Coupled dB/
Ofist Otist
1 1
dB dB
DI DI
200 200
dBm dBm
LgAv LgAv
5 5
w1 sz w1 52
53 FCj S3 FC|
A AA| A BB i oh Aol pertbubpiod bl gt ot syt o, ottty
fi): )
FTun FTun
Swp Swp
e e it il g
Start 10 kHz Stop 1.000 0 GHz Start 1.000 0 GHz Stop 2.000 0 GHz
#iRes BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.68 ms (601 pts)
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Receiver/Transmitter Standby Spurious Emissions (Conducted) — Continued

162.0 Transmitter Standby / 172.0 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty <12.75GHz +£3.0dB

No emissions were detected within 20 dB of Limit.

162.0 Transmitter Standby / 172.0 MHz Receiver (Duplexer antenna Port)
ai Agilent 14:22:26 28 Jan 2019 s Agilent 14:25:39 28
Rel 0 dBm #Atten 10 dB Rel 0 dBm #Atien 10 dB
#Peak #Peak
Log Log
10 T 10
dBi DC Coupled dBf
Ofist Ofist
1 1
dB dB
DI DI
-20.0 -20.0
dBm dBm
LgAv LgAv
5 5
W1 52| w1 52
53 FC| 83 FC|
A AA A AL " et i g il
afi): ui):
FTun FTun
Swp Swp
——
Start 10 kHz Stop 1.000 0 GHz Start 1.000 0 GHz Stop 2.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.68 ms (601 pis)

162.1 Transmitter Standby / 172.1 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty <12.75GHz +3.0dB

No emissions were detected within 20 dB of Limit.

162.1 Transmitter Standby / 172.1 MHz Receiver (Duplexer antenna Port)
A Agllent 08:02:21 30 Jan 2019 it Agllent 08:00:25 30 Jan 2019
Rel 0 dBm Atlen 10 dB Rel 0 dBm Atten 10 dB
#Peak #Peak
Log ‘ Log
10 T 10
dB/ DC Coupled dB/
Ofist Otist
1 1
dB dB
DI DI
200 200
dBm dBm
LgAv LgAv
5 5
w1 sz w1 52
53 FC| S3 FC|
A AN A AR b e g P AP et b, T A a1 s
a): ul):
FTun FTun
Swp Swp
st i
Start 10 kHz Stop 1.000 0 GHz Start 1.000 0 GHz Stop 2.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.68 ms (601 pts)
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Receiver/Transmitter Standby Spurious Emissions (Conducted) — Continued

168.0 Transmitter Standby / 158.0 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty <12.75GHz +£3.0dB

No emissions were detected within 20 dB of Limit.

168.0 Transmitter Standby / 158.0 MHz Receiver (Duplexer antenna Port)
’7:21 1 Feb 2019 = Agilenf 07:29:01 1 Feh 2019
Rel 0 dBm #Atten 10 dB Rel 0 dBm #Atien 10 dB
#Peak #Peak
Log Log
10 T 10
dB/ DC Coupled dB/
Ofist Ofist
1 1
dB dB
DI DI
-20.0 -20.0
dBm dBm
LgAv LgAv
4 5
W1 52! w1 52
53 FC| 83 FC|
A BA A AA g bbby
afl): uf):
FTun FTun
Swp Swp
bty ottt il it ey
Start 10 kHz " Stop 1.000 0 GHz Start 1.000 0 GHz Siop 2.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1.68 ms (601 pis)

173.3 Transmitter Standby / 163.3 MHz Receiver (Duplexer antenna Port)

Emission Frequency (MHz)

Level (nW)

Level (dBm)

~

Measurement Uncertainty

£12.75 GHz

+3.0dB

No emissions were detected within 20 dB of Limit.

173.3 Transmitter Standby / 163.3 MHz Receiver (Duplexer antenna Port)
A Agllent 15:09:46 1 Feb 2019 4% Agllent 15:11:05 1 Feb 2019
Rel 0 dBm #Atten 10 dB Rel 0 dBm #Atien 10 dB
#Peak #Peak
Log Log
10 10
dB/ DC Coupled dB/
Ofist Otist
" 1
dB dB
DI DI
200 200
dBm dBm
LgAv LgAv
5 5
w1 sz w1 52
§3 FC 53 FC
A AR A AR, A et e el oy L Ut e |
afl): ul):
FTun FTun
Swp Swp
PRI PR S
Start 10 kHz Stop 1.000 0 GHz Start 1.000 0 GHz Stop 2.000 0 GHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.557 s (601 pts) #Res BW 1 MHz #VBW 3 MHz Sweep 1.68 ms (601 pts)
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30 - 1000 MHz

2 nW

- 57 dBm

LIMIT

> 1000 MHz

5nW

- 53 dBm
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TEST EQUIPMENT LIST

Equipment Type Information Manufacturer Model No Serial No# Tait ID Cal Due
AC Voltmeter Tait 1 17-Apr-19
Antenna Reference Dipoles Emco 3121C DBH1 9510-1164 E3559 | 14-Apr-19
Antenna Reverb - 1-18GHz DRG Schwarzbeck BBHA 9120 D 9120D-885 E4857
Antenna Reverb - 1-18GHz DRG Schwarzbeck BBHA 9120 D 9120D-884 E4858
Antenna Collapsible Biconical and | scnwarzbeck | FBAB 9177VHA 9103 | 91042450 | E4616 | '/ ped"
Antenna Biconical Emco 3110B 9307-1680 E3033
Audio Analyser TREVA2 Dot HP8903B 2818A04275 | E3710 | 28-Sep-19
Audio Analyser TREVAT I'jae;"}’(frté HP8903A 2437A04625 | E4986 | 4-Oct-19
Coax Cable OATS Turntable Cable 1 Intelcom RG214 OATSH1 E4621 | 15-Nov-19
Coax Cable OATS Tower Cable Intelcom RG214 OATS2 E4622 | 14-Nov-19
Coax Cable OATS Turntable Cable 2 Intelcom RG215 OATSS E4995 | 14-Nov-19
Coax Cable 2.5m Blue Suhner Sucoflex 104A 33449/4PEA E4997 | 19-Oct-19
Coax Cable 2m Black Suhner RG214HF/Nm/Nm/2000 | TeltestBlack8 | E5005 | 17-Oct-19
Coax Cable 3m Blue Suhner Sucoflex 126EA 503429/126EA | E5015 | 19-Oct-19
Coax Cable 2m Black Suhner RG214HF/Nm/Nm/2000 | TeltestBlack2 E4623 | 17-Oct-19
Coax Cable 2m Black Suhner RG214HF/Nm/Nm/2000 | TeltestBlack3 E4624 | 17-Oct-19
Coax Cable Reverb - 4.5m Multiflex 141 TeltestBlue6 MF 141 TeltestBlue6 E4843 | 18-Oct-19
Coax Cable Reverb - 2m Multiflex 141 TeltestBlue5 MF 141 TeltestBlueb E4844 | 18-Oct-19
Coax Cable Reverb - 2m Multiflex 141 TeltestBlue4 MF 141 TeltestBlue4 E4845 | 18-Oct-19
Coax Cable Reverb - 1m Multiflex 141 TeltestBlue3 MF 141 TeltestBlue3 E4846 | 18-Oct-19
Coax Cable Reverb - 1m Multiflex 141 TeltestBlue2 MF 141 TeltestBlue2 E4847 | 18-Oct-19
Coax Cable Reverb - 1m Multiflex 141 TeltestBlue1 MF 141 TeltestBlue1 E4848 | 18-Oct-19
Coax Cable 2m Black Suhner RG214HF/Nm/Nm/2000 | TeltestBlack7 | E5004 | 17-Oct-19
Environ. Chamber Upright Contherm 5400 RHSLT.M 1416 E4051 7-Aug-23
Environ. Chamber Upright Contherm 5400 RHSLT.M 1416 E4051 | 23-Apr-19
Filter Figh Pass/ 135 to 175MHz Tait N/A E3382 | 25-Sep-19
ISN Ronde & ENY41 100136 E4277
ISN CISPR22 2006 TESEQ ISN T800 27956 E4658 | 18-Aug-16
M:r‘]’;';stz” TREVA2 E::;I(I:rté HP8901B (Opt 002) | 3704A05837 | E3786 | 28-Sep-19
M:ﬁ;';;g” TREVA1 F',*:g’l‘:'::; HP8901B (Opt 002) | 2441A00393 | E3073 | 4-Oct-19
OATS Controller Electrometrics EM-4700 119 E4445
OATS Turntable Electrometrics EM-4704A 105 E4446
OATS Antenna Tower Electrometrics EM-4720-2 112 E4447
OATS NSA Tait
Oscilloscope 400MHz Tektronics TDS380 B017095 E3782 | 29-Sep-19
Power Meter TREVAQHPP°£%r1Head for F',"aeé’;’(f:é HP11722A 2716A02037 | 1575 | 28-Sep-19
Power Meter TREVA1HPP°é’;’9%r1Head for F',":;’;’(E:é HP11722A 3111A05573 | E7054 | 28-Sep-19
Power Supply TREVA2 60V/25A Agilent N5767A US09F4901H | E4656 | 7-Oct-19
Power Supply TREVA1 Agilent HP6032A MY41000319 E4045 | 24-Sep-20
Power Supply AC Variac Yamabishi S-260-5 TX-533 E1737
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RF Amplifier +21.7 dB 1GHz Tait ZFL-1000LN E3660 E3360 | 17-Apr-19
RF Amplifier Pre-amplifier Agilent 87405C MY47010688 E4941 2-Oct-19
RF Attenuator 20dB 50W Weinschel 24-20-44 AW1266 E3562 | 17-Oct-19
RF Attenuator 10dB 150W Weinschel 57-10-34 LB590 E3674 | 18-Oct-19
RF Attenuator TREVA2 20dB 150W Weinschel 40-20-33 CJ405 E3733 | 17-Oct-19
RF Attenuator 10dB 50W Weinschel 24/10/1934 AZ0401 E3388 | 17-Nov-19
RF Attenuator TREVA2 3dB Weinschel Model 1 BL9950 E4080 | 17-Oct-19
RF Attenuator TREVAT1 3dB Weinschel Model 1 BL9958 E4081 17-Oct-19
RF Attenuator TREVA 1 20dB 150W Weinschel 40-20-23 MF817 E4082 | 17-Oct-19
RF Chamber S-LINE TEM CELL Ronde & 1089.9296.02 338232/003 | E3636 | 12-Sep-20
RF Chamber Re‘f’gr'?év?rgrg;g;rgg”er Teseq Stirrer Controller 29765.1 E4854
RF Chamber stgfggrégéi '(;h8a?n"l'azer Teseq RVC XS 29765 E4855
RF Combiner TREVA2 Minicircuits ZFSC-4-1 - E4084
RF Combiner TREVA1 Minicircuits ZFSC-4-1 - E4083
RF Load 150W Bird 8166 524 E3625 | 17-Oct-19
Signal Generator | TREVA2 Analog 3.3GHz fopde & | SML03 1090.3000.13 100597 E4050 | 29-Sep-19
Signal Generator Digital 3GHz Agilent E4438C MY49070242 | E4657 | 9-Oct-19
Signal Generator Digital 4GHz Agilent E4437B US39260389 E4764 | 30-Sep-19
iﬂiﬁ;ﬁ;‘ 13.2GHz l'jaeg’l"(f:; HP8562E 3821A00779 | E3715 | 26-Sep-19
SApeCt'“m 13.2GHz Agilent E4445A MY42510072 | E4139 | 19-Jul-20
nalyser
SApec”um 13.2GHz Agilent E4445A MY42510072 | E4139 | 19-Jul-20
nalyser
Temp & Humidity Hobo U21-011 10134276 | E4981 | 22-Apr-19
datalogger
Testware Radiated Emissions Apr-18 - -
Testware Reverb Emissions Jun-18 - -
Testware S-Line Radiated Emissions Apr-18 - -
Testware Ba;iiéag%r;gittvg?rk Dec-17 - -
Testware Frequency Vs Temperature Apr-18 - -
Testware Occupied Bandwidth Mar-18 - -
Testware TREVA Apr-18 - -
Testware Sideband Spectrum Feb-17 - -
Testware Conducted Emissions Mar-18 - -
Testware Conducted Disturbances Mar-18 - -
TREVA 1 Teltest - 1 - 2-May-19
TREVA 2 Teltest - 2 - 3-May-19

* NOTE: ltems without calibration dates are calibrated immediately before use, or set using calibrated

instruments.
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ANNEX A — TEST SETUP DETAILS

Radiated Emissions Set Up
SIG
GEN CABLE
\]\* SPECTRUM
ANALYZER
—— CABLE
RF
DIEJO'\%Y EQUIPMENT /\/
UNDER
TEST
AC
Power
TURN
TABLE

All other testing is performed using the Teltest Radio EVAluation system (TREVA), which is configured
as shown below. The Spectrum Analyser is connected to the EUT via the attenuator network for
Conducted Emissions testing, and Occupied Bandwidth.

“TREVA” Test
Automation Digital Scope
PTT
Mod Analyser/ j
Counter
Audio
DC/AC Analyser
Power Sensor
\\ 1 Signal
Generator 1
H EUT Attenuator
Signal
—| Generator 2
Environmental |
Chamber |
| Signal
Generator 3
|
] S
L Attenuator Agglc;;:rrn
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