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INTRODUCTION

Type approval testing of the TBCK4B, 100 Watt, Base Station transceiver in order to demonstrate
continued compliance with FCC 47 Parts 22 & 90, and RSS-119 Issue 12 & RSS-Gen Issue 5 after
the addition of Analogue (narrow and wide band), Digital FFSK and Digital Mobile Radio (DMR)
modulations. This radio also supports APCO P25 phase-1 and APCO P25 phase-2 modulations. See
TELTEST report 3311, 3351 and 3661 for these results.

REPORT PREPARED FOR
Tait International Limited
245 Wooldridge Road
Harewood

Christchurch 8051

New Zealand

DESCRIPTION OF SAMPLE

Manufacturer Tait International Limited
Equipment: Base Station Transceiver
Type: TBCK4B
Frequency range 762 > 870 MHz
Transmit Power 100 Watts
Modulation Channel Speech Symbol Rate | Data Rate
Spacing Channels | (symbols/sec) | (bps)
12.5 kHz 1 - -
Analogue FM
25.0 kHz 1 - -
FFSK Fast Frequency Shift | 45 541, ; 1200 1200
Keying
- . .| 4 Level FSK
(D[;?\}lt;')MOb”e Radio | 5 510t TDMA) 12.5 kHz 2 4800 9600
(ETSI TS102 361-1)
HARDWARE & SOFTWARE
Quantity: 1
Module Product Code Serial Firmware Version | Hardware Version
Number
. dmr-3.10.00.0006
Reciter T01-01103-NAZY | 18166290 & p25-3.10.0006 2
Power Amplifier T01-01121-NBAA | 18162712 1.12.00.0001 0.06
Front Panel T01-01110-AAAA | 18184264 1.10.01.0001 0.04
Power management unit | TBA30A0-0100 18160560 3.16 0.03

p25-3.10.00.0006 firmware was used for Analogue wide band tests. All other tests were performed
with dmr-3.10.00.0006 firmware.

TEST CONDITIONS

All testing was performed between 19 - 24 November 2020, and under the following conditions:
Ambient temperature: 15°C - 30°C

Relative Humidity: 20% > 75%

Standard Test Voltage 120 Vac
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IC : 737A-TBCK4B Issue Date: 26 November 2020




TELTEST Laboratories
Tait International Ltd
Report Number 4139

TEST REQUIREMENTS AND RESULT SUMMARY

ISED. s .. Fcc e Test Name Test Methods Result
Specification | Specification
RSS-119 5.4 FCC 47 CFR Transmitter Output Power RSS-Gen 6.12 N1
2.1046 (Conducted) ANSI C63.26 5.2.4.2
No FCC 47 CFR Transmitter Audio Frequency
specification 2.1047 (a) Response — Pre-emphasis ANSI C63.26 5.3.3.2 P
No FCC 47 CFR . . I
specification 2.1047 (b) Transmitter Modulation Limiting | ANSI C63.26 5.3.2 P
RSS-119 5.5 FCC 47 CFR Transmitter Occupied (99%) RSS-Gen 6.7 =
2.1049 (c) Bandwidth ANSI C63.26 5.4.4
RSS-119 5.5 FCC 47 CFR . RSS-1194.2.2
90.210 Transmitter Spectrum Masks TIA-603-E 2.2 11 P
RSS-119 FCC 47 CFR . : RSS-1194.3
5.8.9 90.543 Adjacent Channel Power Ratio | \\s| 06326 6.5.2.4 P
RSS-119 5.8 FCC 47 CFR Transmitter Spurious Emissions | RSS-Gen 6.13 N1
2.1051 (Conducted) ANSI C63.26 5.7
RSS-119 5.8 FCC 47 CFR Transmitter Spurious Emissions | RSS-Gen 6.13 N1
2.1053 (Radiated) ANSI C63.26 5.5
No FCC CFR Transmitter Radiated Emissions
specification | 90.543 in the GNSS Band ANSIC63.26 6.5.2.7.3 N1
RSS-119 No Transmitter Conducted RSS-119 5.8 N1
5.8.9.2rad specification Emissions in the GNSS Band ANSI C63.26 6.5.2.7.4
RSS-1195.9 FCC 47 CFR . . RSS-119 5.9
90.214 Transient Frequency Behaviour ANSI C63.26 6.5.2.2 N/A 1
RSS-119 5.3 FCC 47 CFR Transmitter Frequency Stability - | RSS-Gen 6.11 N1
90.214 Temperature ANSI C63.26 5.6.4
RSS-119 5.3 FCC 47 CFR Transmitter Frequency Stability - | RSS-Gen 6.11 N1
2.1055 (d) (1) | Voltage ANSI C63.26 5.6.5
RSS-Gen7.4 | FCC47CFR | Receiver Spurious Emissions RSS-Gen 7.4 N
15.111 (Conducted) TIA-603-E 2.1.2

Test Case Result Definitions

No test Performed N

Test does not apply to the test object N/A

Test object meets requirements P (Pass)

Test object does not meet requirements F (Fail)

Test object is not conclusive | (Inconclusive)

Comments:

N/A 1:

Only required where the EUT transmits in the 138-174 MHz or 406.1-512 MHz band

N1: Not tested as this parameter is unlikely to be affected by the addition of modulation types
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STATEMENT OF COMPLIANCE

We, TELTEST LLABORATORIES of 558 Wairakei Road, Christchurch, New Zealand,
declare under our sole responsibility that the product:

Equipment: Base Station Transceiver
Type: TBCK4B
Serial . . .
r Module Product Code Number Firmware Version Hardware Version
. dmr-3.10.00.0006

Reciter T01-01103-NAZY 18166290 & p25-3.10.0006 2

Power Amplifier TOT-01121-NBAA | 18162712 1.12.00.0001 0.06

Front Panel TO1-01110-AAAA 18184264 1.10.01.0001 0.04
LPower management unit | TRA30A0-0100 18160560 3.16 0.03

to which this declaration relates, is in conformity with the following standards:
FCC 47 CFR Parts 22 and 90
RSS-119 Issue 12 & RSS-Gen Issue 5

for the parameters tested in this report.
i
L A %’;}‘7
Signature: %/é//}’ _
(_/

Mike James
Technical Manager

Date: (- D((:c-czg l"f‘f‘ 20000

The results obtained in this test report pertain only to the item(s) tested. TELTEST
does not make any claims of compliance for samples or variants that were not tested.
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LIST OF ANTENNA INTENDED FOR USE WITH THE DEVICE

The equipment tested has a 50 Q coaxial antenna connection. No antenna was fitted
to the EUT during testing the parameters in this report.

Antennas and transmitter power settings are selected with regard to the overall loss
of the antenna system, the desired coverage and the EIRP limit of the license.

The radio manufacturer (Tait) does not manufacture specific antennas for this
equipment but suggests the following from other suppliers.

Manufacturer |Part Number Tuning Bandwidth and / or |Gain - dBd (dBi)
Frequency Range - MHz
RFI COL81-806 746-806MHz 0(2.1)
RFI COL81-870 806-870MHz 0(2.1)
RFI COL84-806 746-806MHz 5(7.1)
RFI COL84-870 806-870MHz 5(7.1)
RFI COL85-806 746-806MHz 7(9.1)
RFI COL85-870 806-870MHz 7(9.1)
RFI COL811-806 746-806MHz 9(11.1)
RFI COL811-824 796-824MHz 9(11.1)
RFI COL811-870 806-870MHz 9(11.1)
dBSpectra DS7D03F36U-D or N 746-806MHz 3(5.1)
dBSpectra DS7D06F36U-D or N 746-806MHz 6(8.1)
dBSpectra DS7D09F36U-D or N 746-806MHz 8(10.1)
dBSpectra DS7D10F36U-D or N 746-806MHz 10(12.1)
dBSpectra DS7A06F36U-D or N 746-869MHz 6(8.1)
dBSpectra DS7A08F36U-D or N 746-869MHz 8(10.1)
dBSpectra DS7A06F36D-D or N 746-869MHz 2x6(8.1)
dBSpectra DS7C09F36U-D or N 746-869MHz 9(11.1)
dBSpectra DS7C10F36U-D or N 746-869MHz 10(12.1)
dBSpectra DS7B12F36U-D or N 764-806MHz 12 (14.1)
dBSpectra DS7E12F36U-D or N 794-824MHz 12 (14.1)
dBSpectra DS8AO03F36U-D or N 806-869MHz 3(5.1)
dBSpectra DS8A06F36U-D or N 806-869MHz 6(8.1)
dBSpectra DS8A09F36U-D or N 806-869MHz 9(11.1)
dBSpectra DS8A10F36U-D or N 806-869MHz 10(12.1)
dBSpectra DS8A12F36U-D or N 806-869MHz 12 (14.1)
dBSpectra DS8A06F36D-D or N 806-869MHz 2x6(8.1)
dBSpectra DS8A09F36D-D or N 806-869MHz 2x9(11.2)
dBSpectra DS8AO03F36T-D or N 806-869MHz 3x3(5.1)
dBSpectra DS8A03F36T-D or N 806-869MHz 3x6(8.1)

FCC ID: CASTBCK4B
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CHANNEL TABLE
Channel | Transmit Receive Power Bandwidth
Number | Frequency | Frequency
1 7621 MHz | 794.1 MHz | 100 Watts 12.5 kHz
2 7621 MHz | 794.1 MHz | 10 Watts 12.5 kHz
3 768.5 MHz | 794.1 MHz | 100 Watts 12.5 kHz
4 7685 MHz | 794.1 MHz | 10 Watts 12.5 kHz
5 7749 MHz | 806.0 MHz | 100 Watts 12.5 kHz
6 7749 MHz | 806.0 MHz | 10 Watts 12.5 kHz
7 850.5 MHz | 806.0 MHz | 100 Watts 12.5 kHz
8 850.5 MHz | 806.0 MHz | 10 Watts 12.5 kHz
9 851.1 MHz | 806.0 MHz | 100 Watts 12.5 kHz
10 851.1 MHz | 806.0 MHz | 10 Watts 12.5 kHz
11 853.9 MHz | 823.9 MHz | 100 Watts 12.5 kHz
12 8539 MHz | 823.9 MHz | 10 Watts 12.5 kHz
13 854.1 MHz | 823.9 MHz | 100 Watts 12.5 kHz
14 854.1 MHz | 823.9 MHz | 10 Watts 12.5 kHz
15 862.1 MHz | 823.9 MHz | 100 Watts 12.5 kHz
16 862.1 MHz | 823.9 MHz | 10 Watts 12.5 kHz
17 868.9 MHz | 823.9 MHz | 100 Watts 12.5 kHz
18 868.9 MHz | 823.9 MHz | 10 Watts 12.5 kHz
19 7621 MHz | 794.1 MHz | 100 Watts | 25.0 kHz
20 7621 MHz | 794.1 MHz | 10 Watts 25.0 kHz
21 768.5MHz | 794.1 MHz | 100 Watts | 25.0 kHz
22 768.5MHz | 794.1 MHz | 10 Watts 25.0 kHz
23 7749 MHz | 806.0 MHz | 100 Watts | 25.0 kHz
24 7749 MHz | 806.0 MHz | 10 Watts 25.0 kHz
25 850.5 MHz | 806.0 MHz | 100 Watts | 25.0 kHz
26 850.5 MHz | 806.0 MHz | 10 Watts 25.0 kHz
27 851.1 MHz | 806.0 MHz | 100 Watts | 25.0 kHz
28 851.1 MHz | 806.0 MHz | 10 Watts 25.0 kHz
29 8539 MHz | 823.9 MHz | 100 Watts | 25.0 kHz
30 853.9 MHz | 823.9 MHz | 10 Watts 25.0 kHz
31 854.1 MHz | 823.9 MHz | 100 Watts | 25.0 kHz
32 854.1 MHz | 823.9 MHz | 10 Watts 25.0 kHz
33 862.1 MHz | 823.9 MHz | 100 Watts | 25.0 kHz
34 862.1 MHz | 823.9 MHz | 10 Watts 25.0 kHz
35 868.9 MHz | 823.9 MHz | 100 Watts | 25.0 kHz
36 868.9 MHz | 823.9 MHz | 10 Watts 25.0 kHz
FCC ID: CASTBCK4B Page 8 of 87 Report Revision: 1
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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

EMISSION DESIGNATORS:

Channel Spacing 12.5 kHz 25.0 kHz
Analogue Voice 11KOF3E 16KOF3E
FFSK 7K60F2D -
DMR Digital Voice / Data 8KOOFXW -
DMR Digital Data 8KO00FXD -

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
Analogue Voice 25.0 kHz Channel Spacing
Necessary bandwidth Emission Designator
M = 3.0 kHz 16KOF3E
D =5.0kHz F3E represents an FM voice transmission
Bn = (2x3.0) + (2x5.0) x 1
=16.0 kHz

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

Necessary bandwidth Emission Designator
M= 1.8 kHz 7K60F2D
D=20kHz F2D represents a FM data transmission with
Bn=(2x1.8)+(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 — 7TK60FXW
99% bandwidth Emission Designator
=8.0 kHz 8KOOFXW
FXW represents FM combination of data and telephony.

Digital Data 12.5 kHz Channel Spacing — 7K60FXD
99% bandwidth Emission Designator
= 8.0 kHz 8KO0OFXD
FXD represents FM data only

FCC ID: CASTBCK4B Page 9 of 87 Report Revision: 1
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TEST RESULTS
TRANSMITTER AUDIO FREQUENCY RESPONSE - PRE-EMPHASIS

SPECIFICATION: FCC 47 CFR 2.1047 (a)

GUIDE: ANSI C63.26 5.3.3.2

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 and 25.0 kHz channel spacings tested at 100 W
transmit power.

LIMIT CLAUSE: TIA/EIA-603E 3.2.6

MEASUREMENT UNCERTAINTY: +15%

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 762.1 MHz 12.5 kHz Channel Spacing
Pre-emphasis
762.1MHz 12.5kHz 100W
15
04— =
S T T = ': .......
0 e |
-5 “____—/:_’___ PL. \
@ -10 el
° a5 s \
20 1/ g \\
-25 J—
-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: 768.5 MHz 12.5 kHz Channel Spacing
Pre-emphasis
768.5MHz 12.5kHz 100W
15.000
10000 11 1T 11 11T ==
5000 = —’_' _ s
0.000 PSS e
-5.000 e \

@ -10.000 I P i \
-15.000 //\ o \
-20.000 \
-25.000 (o
-30.000
-35.000

100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit

SPECIFICATION:

FCC CFR 2.1047 (a)

Tx FREQUENCY: 774.9 MHz 12.5 kHz Channel Spacing
Pre-emphasis
774.9MHz 12.5kHz 100W
15
10— 11T T T ==
T e e e e R T I I == )
5 > \
@ -10 B \\
g \
-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: 850.5 MHz 12.5 kHz Channel Spacing
Pre-emphasis
850.5MHz 12.5kHz 100W
15
0V =
b e
0 e \
- T \
@ -10 St
-15 //‘ = f \\
-20 V4 \
-25
-30
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 851.1 MHz 12.5 kHz Channel Spacing
Pre-emphasis
851.1MHz 12.5kHz 100W
15
0+ =
5 == 2 s
. I \
- T \
@ -10 R e ez d
5 //\ N L \\
2/ \
-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: 853.9 MHz 12.5 kHz Channel Spacing
Pre-emphasis
853.9MHz 12.5kHz 100W
15
0V =
5 =2 )
0 T \
- R \
@ -10 I et
-15 //\ = f \\
-20 4 \
-25
-30
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 854.1 MHz 12.5 kHz Channel Spacing
Pre-emphasis
854.1MHz 12.5kHz 100W
15
0+ =
5 ————— == s
0 T \
@ 1 g ———— = \
15 //—\ g ’ \\
-20 4 \
-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: 862.1 MHz 12.5 kHz Channel Spacing
Pre-emphasis
862.1MHz 12.5kHz 100W
15
W=
I B e e R N B R I = e
| e \
- R \
@ -10 e
-15 //‘ = f \\
-20 J \
-25
-30
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 868.9 MHz 12.5 kHz Channel Spacing
Pre-emphasis
868.9MHz 12.5kHz 100W
15
0+ =
5 == o
. B \
- T \
@ -10 R ez d
5 //\ N Lt \\
2V \
-25 ——
-30
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
FCC ID: CASTBCK4B Page 14 of 87 Report Revision: 1

IC : 737A-TBCK4B Issue Date: 26 November 2020



TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 762.1 MHz 25.0 kHz Channel Spacing
Pre-emphasis
762.1MHz 25.kHz 100W
15
0V ==
S T = ':‘_,,
0 -’___.}: ________ \
-5 e
10— = \
© 15 //—\ . \\
-20 / \
-25 \
-30 -
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit  ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 768.5 MHz 25.0 kHz Channel Spacing
Pre-emphasis
768.5MHz 25.kHz 100W
15.000
10.000 —
5000 =)
0.000 g
B |
I = |
© 15.000 //\ \\
-20.000 / \
-25.000 \
-30.000 .
-35.000
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: 774.9 MHz 25.0 kHz Channel Spacing
Pre-emphasis
774.9MHz 25.kHz 100W
15
0V =
5 2=
0 R \
o0 e =T \
e P an . I \\
-20 / \
-25 / \
-30 T
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 850.5 MHz 25.0 kHz Channel Spacing
Pre-emphasis
850.5MHz 25.kHz 100W
15
0+ =
5 2227
. R e \
mo0 e =T \
_15 //\ N P » \\
-20 / \
-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: 851.1 MHz 25.0 kHz Channel Spacing
Pre-emphasis
851.1MHz 25.kHz 100W
15
W=
5 =)
0 L \
m 1 (5) """" e \
15 //\ _ // \\
-20 VA \
-25 7/ \
'30 N——
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 853.9 MHz 25.0 kHz Channel Spacing
Pre-emphasis
853.9MHz 25.kHz 100W
15
0+ ==
S = —'::‘_,_
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- g |
Q@ -10 R e ez d
gy e \
-20 VA \
-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: 854.1 MHz 25.0 kHz Channel Spacing
Pre-emphasis
854.1MHz 25.kHz 100W
15
W =
5] e 22
0 R e \
mo0 e T \
-15 //—\ l ”’¢ \\
-20 / \
-25 / \
-30 f——
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 862.1 MHz 25.0 kHz Channel Spacing
Pre-emphasis
862.1MHz 25.kHz 100W
15
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5 2222
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_15 //\ N P » \\
-20 / \
-30 g
-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: 868.9 MHz 25.0 kHz Channel Spacing
Pre-emphasis
868.9MHz 25.kHz 100W
15
0V =
5] e 22
0 R e \
P I R T \
-15 //—\ . ”’¢ \\
-20 VA \
-25 / \
-30 ——
-35
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
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TELTEST Laboratories
Tait International Ltd
Report Number 4139

TRANSMITTER MODULATION LIMITING

FCC 47 CFR 2.1047 (b)

ANSI C63.26 5.3.2

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

An audio input tone of 1000 Hz was applied with the level set to obtain 60% of maximum

deviation. This was used as the 0 dB reference point.

2.
3.
in 5dB steps.
4,
the level sweep.
5.

The modulation response was measured at four audio frequencies while increasing the input level
Additionally the level used to measure sideband spectrum (occupied bandwidth) was included in

Measurements were made for both Positive and Negative Deviation.

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz and 25.0 kHz channel spacings.

LIMIT CLAUSE:

MEASUREMENT UNCERTAINTY:

SPECIFICATION:

TIA/EIA-603E 1.3.4.4

+15%

FCC CFR 2.1047 (b)

Tx FREQUENCY: 762.1 MHz 12.5 kHz Channel Spacing
Modulation Limiting
762.1MHz 12.5kHz 100W
3
e Limit
2:5 Bptaioasl 300Hz +
N T g aianasion N I
T 2 et EE S = — — - 1000Hz +
x Ve - 7 .
c v i ~ — — - 2500Hz +
.9 1 5 7 7 7
5 ,:./ /// /./ ......... 300Hz
g .//./, .’/./"' ......... 1000Hz -
0.5 e 1 | ceccnes 2500Hz -
— — — —3000Hz +
-10 0 10 20 | eeeeeeees 3000Hz -
Input Level dB

FCC ID: CASTBCK4B

IC : 737A-TBCK4B
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TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 768.5 MHz 12.5 kHz Channel Spacing
Modulation Limiting
768.5MHz 12.5kHz 100W
3
25 oo imit
N ' R St WW*W; — — = 300Hz +
T 2 .,--f' — s gl e ,,.,....-.--J oy T o
x Vel e .»’j 1000Hz +
5 15 //:"/ 7 7 — — — 2500Hz +
k= Vv s e Ne
8 1 1 R R R B IR TITY PR 300Hz
> .(.f /./
8 0.5 /-// ,-// ......... 1000Hz -
: _‘_____‘_._,--'"" ....... 2500Hz -
0 — — — 3000Hz +
-10 0 10 20 | 3000Hz -
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 774.9 MHz 12.5 kHz Channel Spacing
Modulation Limiting
774.9MHz 12.5kHz 100W
3
25 — s | imit
N #’"'"WW — — - 300Hz +
T 2 ".4- — W - ,,_,/..,Arrt.fn o
= 7 ~ ) 1000Hz +
c s s s
s 15 2~ : - — — - 2500Hz +
= v 'd -
© /. 7 I B IRTPPRYPS 300Hz
> 1 ./, /’/
8 05 — /.// ......... 1000Hz -
: I e e e T 2500Hz -
0 — — - 3000Hz +
-10 0 10 20 | 3000Hz -
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 850.5 MHz 12.5 kHz Channel Spacing
Modulation Limiting
850.5MHz 12.5kHz 100W
3
25 — e Limit
I R SRR il — — - 300Hz +
N ’.'_rf' N J".—.—.m..—_-——.—-—--#z""'""""—
t 2 Pt S — — - 1000Hz +
§ 15 2L - 4 2500H
- T _——_— - z +
o) /./ - 7 »
E 1 /'/ ,// /‘/. ......... 300Hz
g 0.5 ,.//"" 1./,«-"‘. ......... 1000Hz -
: __...----""’—‘ il D L 2500Hz -
0 — — — 3000Hz +
-10 0 10 20 | 3000Hz -
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 851.1 MHz 12.5 kHz Channel Spacing
Modulation Limiting
851.1MHz 12.5kHz 100W
3
25 S e | jmit
N e P Wm,:w‘fﬁ — — = 300Hz +
T 2 At //-‘ T "// — — - 1000Hz +
& 15 ,-i./ - v — — - 2500Hz +
5 v - <
'E 1 - ’_/ ,/’/ ......... 300Hz
8 0.5 )./.y"" .y—""“"/ ......... 1000Hz -
: '.____.__..-o-‘“* ....... 2500Hz -
0 — — — 3000Hz +
-10 0 10 20 L 3000Hz -
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 853.9 MHz 12.5 kHz Channel Spacing
Modulation Limiting
853.9MHz 12.5kHz 100W
3
25 — . Limit
N e ] T ey Mﬂ,,,{mmm ey — — - 300Hz +
T 2 P £ — — ~1000Hz +
§ 1.5 2~ 7 pa — — —2500Hz +
5 e < /‘
) . .7 R R A EPPPPPPP 300Hz
s 1 7 P
8 ./.»’ I 1000Hz -
0.5 e
e e e N 2500Hz -
0 — — —3000Hz +
-10 0 10 200 3000Hz -
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 854.1 MHz 12.5 kHz Channel Spacing
Modulation Limiting
854.1MHz 12.5kHz 100W
3
05 e Limit
B hataaters e — — = 300Hz +
N ’of'f" - PR ----"O"""‘—“ﬂ-rm
T 2 P e — — -~ 1000Hz +
§ 15 2~ < P — — —2500Hz +
= L ~ ~ <«
8 1 /'/ .~ I B P PYPPPPYR 300Hz
> e o
8 05 o __,-*‘"y ......... 1000Hz -
: e i e s 2500Hz -
0 — — — 3000Hz +
-10 0 10 20 | 3000Hz -
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 862.1 MHz 12.5 kHz Channel Spacing
Modulation Limiting
862.1MHz 12.5kHz 100W
3
25 — eooocsoso |_imit
N ey ~" .,4.....--—-—-——- — — = 300Hz +
T ? /';.rf'""r ':/' - ,......_...;/ — — - 1000Hz +
§ 15 2 : - — — - 2500Hz +
= /// 7~ ~
_g 1 L /// /‘/ ......... 300Hz
8 0.5 /-//"" ,./.,ﬂ"’ ......... 1000Hz -
: ’“«"_____,.-—"" ....... 2500Hz -
0 — — — 3000Hz +
-10 0 10 20 | 3000Hz -
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 868.9 MHz 12.5kHz Channel Spacing
Modulation Limiting
868.9MHz 12.5kHz 100W
3
25 e | jmit
N — — - 300Hz +
E — — - 1000Hz +
S — — - 2500Hz +
E ......... 300Hz
3 1000H
K [ e z-
....... 2500Hz -
— — - 3000Hz +
......... 3000Hz -
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 762.1 MHz 25.0 kHz Channel Spacing
Modulation Limiting
762.1MHz 25.kHz 100W
6
5 e Limit
" e e ST | — — = 3002 +
T ¢ A R =7 — — - 1000Hz +
& 3 Vi < d — — - 2500Hz +
o PV 7
= Vs d 7
© e i A B IRY P PRY P 300Hz
'S 2 re e
1 - -
a 1 ,.// ".’/ ......... 1000Hz -
”“_____,,,a--“‘d ....... 2500Hz -
0 — — — 3000Hz +
-10 0 10 20 | 3000Hz -
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 768.5 MHz 25.0 kHz Channel Spacing
Modulation Limiting
768.5MHz 25.kHz 100W
6
5 e it
PO e ey | rrrme T A ey —_—_—- +
:E 4 ',_._,..—-; . 7 _" 'm"“"" __/J’_____,_,,... __-300Hz
x s e . 1000Hz +
s 3 b . il — — - 2500Hz +
2 77 7
= s ~ <
© 5 [ R %20 N TP 300Hz
T rd <~
S - -
a 1 .// I.«"/ ......... 1000Hz -
e ——TT L e 2500Hz -
0 — — - 3000Hz +
-10 0 10 20 ... 3000Hz -
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 774.5 MHz 25.0 kHz Channel Spacing
Modulation Limiting
774.9MHz 25.kHz 100W
6
5 e Limit
e e — — - 300Hz +
N 4 _)_,,»-—" P e T T TV Y
= S 2 S — — - 1000Hz +
c e // N K
6 3+~ £ — — - 2500Hz +
k= v 7 g
o 2 L - < R N IR TET PR 300Hz
> P P
8 ] ,-//‘ "-// ......... 1000Hz -
‘_________'—"‘"‘ ....... 2500Hz -
0 — — — 3000Hz +
-10 0 10 20 | 3000Hz -
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 850.5 MHz 25.0 kHz Channel Spacing
Modulation Limiting
850.5MHz 25.kHz 100W
6
5 e it
- > R e — — - 300Hz +
N oan = L. e e e e
T ¢ S 7 — — — 1000Hz +
c et 7 d
o 3+~ — ~ ’)_,- — — - 2500Hz +
.‘E f'/ ,/. L e 300Hz
> 2 .// //
8 ) P ‘,-»"" ......... 1000Hz -
. e i R 2500Hz -
0 — — - 3000Hz +
-10 0 10 20 ... 3000Hz -
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 851.1 MHz 25.0 kHz Channel Spacing
Modulation Limiting
851.1MHz 25.kHz 100W
6
5 e Limit
e A — — - 300Hz +
N P adatiill NI ke e e e
= 4 s - s i — — - 1000Hz +
S 3 Vo 7 4 2500H
) ey 7 - z+
= v < -~
© 5 [ R i I B IRYPPPRY P 300Hz
> - -
[] — - e 1000Hz -
n 1 /’/ _/"
__‘____,,.,—-"" ....... 2500Hz -
0 — — — 3000Hz +
-10 0 10 20 | 3000Hz -
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 853.9 MHz 25.0 kHz Channel Spacing
Modulation Limiting
853.9MHz 25.kHz 100W
6
5 e it
N s e e s AT A — — - 300Hz +
T 4 — ) L andhand o
x S - s / 1000Hz +
s 3 v -z 7 — — - 2500Hz +
) e e / 4 ‘
.‘E 2 {'/ e e I N IETTPYP Ty 300Hz
> r 7 7
a 1 .// .’.’_’—F ......... 1000Hz -
—-._."___,..—‘““ ....... 2500Hz -
0 — — - 3000Hz +
-10 0 10 20 ... 3000Hz -
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 854.1 MHz 25.0 kHz Channel Spacing
Modulation Limiting
854.1MHz 25.kHz 100W
6
5 — oo imit
N P e - .,....,A_tf-fr-"--"‘ — — - 300Hz +
T 1 P 7 — — ~ 1000Hz +
S 3 L 7 4 2500H
) s g - z+
= v~ < o
© ( R % PP 300Hz
— 2 - o
2 —~ -
8 ] ,.// ".// ......... 1000Hz -
_—_.‘_‘_,..-—“' ....... 2500Hz -
0 — — — 3000Hz +
-10 0 10 20 | 3000Hz -
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 862.1 MHz 25.0 kHz Channel Spacing
Modulation Limiting
862.1MHz 25.kHz 100W
6
5 s | imit
N o e — — = 300Hz +
I 4 T —
- J — — - 1000Hz +
z 3 /C/ ‘// 4 - 2500HZ +
[} PV 7 z
= ey e e
© ' .~ Pl R B ICTY PRI 300Hz
S 2 - P 7
8 1 — ,—-"’/ ......... 1000Hz -
e ——T | eeeeees 2500Hz -
0 — — - 3000Hz +
-10 0 10 20 ... 3000Hz -
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 868.9 MHz 25.0 kHz Channel Spacing
Modulation Limiting
868.9MHz 25.kHz 100W
6
5 el e Limit
N #wuouwmnqﬁﬂ — — = 300Hz +
T 4 .,"" - P o e el e o
= s )z 4 1000Hz +
e 3 eyl < il 2500H
o 7 /. 7 —— - z+
k=] v - ~ g
© 5 [ /// // ......... 300Hz
g ] ,-//-/ /.//-"". ......... 1000Hz -
»‘“‘___,.,-—"’ ....... 2500Hz -
0 — — — 3000Hz +
-10 0 10 20 | 3000Hz -
Input Level dB
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TELTEST Laboratories
Tait International Ltd
Report Number 4139

TRANSMITTER OCCUPIED (99%) BANDWIDTH

SPECIFICATION: RSS-119 5.5
GUIDE: RSS-Gen 6.7

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment Set up.

2. For analogue 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.

Resolution Bandwidth = 300 Hz, Video Bandwidth = 1000 Hz

MEASUREMENT RESULTS:

Bandwidths (kHz)
Tx Frequency Channel Spacing Analogue A_nalogue FFSK DMR
(MHz) (kHz) Narrow Band Wide Band 1200 bps
762.1 MHz 12.5 9.87 - 7.00 7.80
768.5 MHz 12.5 9.87 - 6.93 7.87
774.9 MHz 12.5 9.87 - 6.93 7.80
850.5 MHz 12.5 9.93 - 7.00 7.80
851.1 MHz 12.5 9.93 - 6.93 7.73
853.9 MHz 12.5 9.93 - 6.87 7.80
854.1 MHz 12.5 9.93 - 6.93 7.80
862.1 MHz 12.5 9.93 - 6.93 7.73
868.9 MHz 12.5 9.93 - 6.93 7.73
762.1 MHz 25.0 - 14.9 - -
768.5 MHz 25.0 - 14.9 - -
774.9 MHz 25.0 - 14.9 - -
850.5 MHz 25.0 - 14.9 - -
851.1 MHz 25.0 - 15.0 - -
853.9 MHz 25.0 - 14.9 - -
854.1 MHz 25.0 - 14.9 - -
862.1 MHz 25.0 - 14.9 - -
868.9 MHz 25.0 - 14.9 - -
Limit
Amhfféﬁ‘é 'g’ggg‘é"idth 11.25 20.0 11.25 11.25
RSS 1195.5
Necessary BW used in emission 11.0 16.0 76 8.0
designator
Result Pass Pass Pass Pass
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Transmitter Occupied (99%) Bandwidth

Channel 1-6 100 watts 12.5 kHz ch spacing Analogue Modulation
TARF 4139 TARF 4139
762.100000 MHz 768.500000 MHz
, Analoaue NB . Analoaue NB
-20 - -20 .
-40 ﬂ *L -40 '
2 " < [
-60 JL' h I -60 ! m l
-80 -80 o
}
'1UU_| | 1 | | '1UU_| 1 1 1 1
762.08 762,09 7621 762.11 76212 768.48 768.49 768.5 768.51 768.52
REBW 300 |, vBw 1000 REW 300 |y, vew 1000
Detector Peak Hold Detector Peak Hold
999% Occupied BW 9.87 kHz 99% Occupied BW 9.87 kHz
TARF 4139 TARF 4139
774.900000 MHz 850.500000 MHz
Analoaue NB Analoaue NB
0- 0-
=20 * = -20 ¥
40 -40
3 | 3 B
50 -60
[ v
-80 =) -80 -
-IOG_I 1 1 1 1 -lﬂo_l 1 1 1 1
77458 774.89 7749 77491 77492 850.48 850.49 850.5 850.51 850.52
REW 300 |, VBW 1000 RBW 300 |, VBW 1000
Detector Peak Hold Detector Peak Hold
99% Occupied BW 9.87 kHz 99% Occupied BW 9.93 kHz
TARF 4139 TARF 4139
851.100000 MHz 853.900000 MHz
Analoaue NB Analoaue NB
0- 0-
_20 — -20 B
-40 f -40 -
: [§Visfid! . 1
-60 -60
J* J i
-80 0 -80 .
_———— P‘J\Nh-
-100-, l 1 l 1 -100-, | 1 | 1
851.08 851.09 851.1 851.11 85112 853.88 853.89 853.9 853.01 853.092
RBW 300 vBW 1000 |, RBW 300 |y, vew 1000
Detector Peak Hold Detector Peak Hold
99% Occupied BW 9.93 kHz 99% Occupied BW 9.93 kHz
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Transmitter Occupied (99%) Bandwidth

Channel 7-9 100 watts 12.5 kHz ch spacing Analogue Modulation
TARF 4139 TARF 4139
854_.100000 MHz 862.100000 MHz
, Analoaue NB . Analoaue NB
-20 = -20 -
-40 4 -40
¢ YL : W<
-60 l JL' l -60 ( "
-80 ) -80 5l F.
'1UU_| 1 1 1 1 '1UU_| 1 1 1 1
854.08 854.09 854.1 854.11 85412 862.08 862.09 8621 862.11 862.12
REBW 300 |, vBw 1000 REW 300 |y, vew 1000
Detector Peak Hold Detector Peak Hold
999% Occupied BW 9.93 kHz 99% Occupied BW 9.93 kHz
TARF 4139
868.900000 MHz
Analoaue NB
U_
-20 n
|
-40
@ W
-60 Y
-80
-lﬂo_l 1 1 1 1
868,58 868.89 868.9 868.91 868.92
RBW 300 VBW 1000
Detector Peak Hold
99% Occupied BW 9.93 kHz
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Transmitter Occupied (99%) Bandwidth

Channel 1-6 100 watts 25.0 kHz ch spacing Analogue Modulation
TARF 4139 TARF 4139
762.100000 MHz 768.500000 MHz
, Analoaue WB . Analoaue WB
-20 n -20 nﬂ
40 -40
h -60 ‘ ‘,1" b -60 ‘ 'ﬂ\
801 - IAI .h 80— '1 |n ",ﬂ,l
'1UU_| 1 1 1 | '1UU_| 1 1 1 1
76207 762.08 7621 76212 76213 768.47 76848 768.5 768.52 768.53
REBW 300 |, vBw 1000 REW 300 |y, vew 1000
Detector Peak Hold Detector Peak Hold
999% Occupied BW 14.9 kHz 99% Occupied BW 149 kHz
TARF 4139 TARF 4139
774.900000 MHz 850.500000 MHz
Analoaue WB Analoaue WB
0- 0-
-20 -20
-40 -40 |
-0 i ,]I -0 II Y n\
. »wTuﬂ ”"ﬂUqudr 0 Wﬂ -"LT»«N
-IOG_I 1 1 1 1 -lﬂo_l 1 1 1 1
77487 77488 7749 77492 77493 850.47 850.48 850.5 850.52 850.53
REW 300 |, VBW 1000 RBW 300 |, VBW 1000
Detector Peak Hold Detector Peak Hold
99% Occupied BW 14.9 kHz 99% Occupied BW 14.9 kHz
TARF 4139 TARF 4139
851.100000 MHz 853.900000 MHz
Analoaue WB Analoaue WB
0- 0-
=20 20 n“
. -40 . . -40 i |
-60 i , -60 ‘
-80 : A -80 f A
) W Wik
-100-, l 1 l 1 -100-, | 1 | 1
851.07 851.08 851.1 85112 85113 853.87 853.88 853.9 853.92 853.93
RBW 300 vBW 1000 |, RBW 300 |y, VBW 1000
Detector Peak Hold Detector Peak Hold
99% Occupied BW 150 kHz 99% Occupied BW 14.9 kHz
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Transmitter Occupied (99%) Bandwidth

FCC ID: CASTBCK4B

Channel 7-9 100 watts 25.0 kHz ch spacing Analogue Modulation
TARF 4139 TARF 4139
854_.100000 MHz 862.100000 MHz
, Analoaue WB . Analoaue WB
-20 n -20 n“
. -40 . -40 t '
-60 ‘ ,"‘ -60 I‘ | ﬂl
'1UU_| 1 1 1 1 '1UU_| 1 1 1 1
854.07 854.08 854.1 85412 85413 862.07 862.08 8621 86212 86213
REBW 300 |, vBw 1000 REW 300 |y, VBW 1000
Detector Peak Hold Detector Peak Hold
999% Occupied BW 14.9 kHz 99% Occupied BW 149 kHz
TARF 4139
868.900000 MHz
Analoaue WB
U_
-20
-40
-60
ISR
T iAo | Vel
-lﬂo_l 1 1 1 1
868.87 868.88 868.9 868.92 868.93
RBW 300 vBW 1000
Detector Peak Hold
99% Occupied BW 14.9 kHz
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Transmitter Occupied (99%) Bandwidth

Channel 1-6 100 watts 12.5 kHz ch spacing FFSK Modulation
TARF 4139 TARF 4139
762100000 MHz 768.500000 MHz
FFSK FFSK
0- 0-
-20 N m‘ -20 ‘N m-‘.
-40 -40 k‘
h -60 N -60
-a0 rer -a0 P
'1UU_| 1 1 1 [ '1UU_| 1 1 1 1
762.08 762.09 7621 76211 76212 768.48 768.49 768.5 768.51 768.52
REBW 300 |, vBw 1000 REW 300 |y, vew 1000
Detector Peak Hold Detector Peak Hold
999% Occupied BW 7.00 kHz 99% Occupied BW 6.93 kHz
TARF 4139 TARF 4139
774.900000 MHz 850.500000 MHz
FFSK FFSK
0- 0-
-20 [\{ v\ -20 P\
-40 -40 J LI
-60 -60 J
-80 ' -80 Hﬁ,
—— obtsogoilpny nun»-"T L
-IOG_I 1 1 1 l -lﬂo_l 1 1 1 1
77488 774.89 7748 77491 77492 850.48 850.49 850.5 850.51 850.52
REW 300 |, VBW 1000 RBW 300 |, VBW 1000
Detector Peak Hold Detector Peak Hold
99% Occupied BW 6.93 kHz 99% Occupied BW 7.00 kHz
TARF 4139 TARF 4139
851.100000 MHz 853.900000 MHz
FFSK FFSK
0- 0- 'I
-20 ‘n{ lﬂ‘ -20 1
-40 -40 J k‘
-60 -60 J \q
-80 L -80 y N
e b R
-100- 1 1 1 1 -100-, 1 1 1 1
851.08 851.09 8511 85111 85112 853.88 853.80 8530 85301 85392
RBW 300 vBW 1000 |, RBW 300 |y, vew 1000
Detector Peak Hold Detector Peak Hold
99% Occupied BW 6.93 kHz 99% Occupied BW 8.87 kHz
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Transmitter Occupied (99%) Bandwidth

Channel 7-9 100 watts 12.5 kHz ch spacing FFSK Modulation
TARF 4139 TARF 4139
854100000 MHz 862100000 MHz
FFSK FFSK
0- 0-
20 ﬂu\ -20 NVI‘
-40 -40 \n
h -60 N -60 \‘\
-a0 o -a0 :
P Pbeforrge™] e
'1UU_| 1 1 1 [ '1UU_| 1 1 1 1
854.08 £54.09 8541 85411 85412 862.08 862.09 8621 86211 86212
REW 300 |, VBW 1000 RBW 300 VBW 1000
Detector Peak Hold Detector Peak Hold
999% Occupied BW 6.93 kHz 99% Occupied BW 6.93 kHz

TARF 4139
868.900000 MHz
FFSK
i A
-20
P
A A HWlivagen
-lﬂo_l 1 1 1 1
B68.88  868.89 868.9 86801 86892
REW 300 |, vBw 1000 |,
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Transmitter Occupied (99%) Bandwidth

Channel 1-6 100 watts 12.5 kHz ch spacing DMR Modulation
TARF 4139 TARF 4139
762100000 MHz 768.500000 MHz
DMR DMR.
0- 0-
-20 -20 fﬁ\
PRI N / 5\
-60 -a0
f /
-80 "i \hm 80 lﬂ \‘h
— e ey
'1UU_| | 1 | | '1UU_| 1 1 1 1
762.08 762.09 7621 76211 76212 76848 768.49 768.5 768.51 768.52
RBW 300 He VBW 1000 Hz RBW 300 Hz vBWwW 1000 Hz
Detector Peak Hold Detector Peak Hold
999% Occupied BW 7.80 kHz 99% Occupied BW 7.87 kHz
TARF 4139 TARF 4139
774.900000 MHz §50.500000 MHz
DMR DMR.
0- 0-
-20 f -20 'r
i \ i \
-60 -60
ﬁ,! \ / \\L
-80 r “jv "h" -80 w‘! VT
-IOG_I 1 1 1 1 -lﬂo_l 1 1 1 1
77488 774,89 7748 77401 77402 850.48 850.49 850.5 850.51 850.52
RBEW 300 Hz VBW 1000 Hz RBYW 300 Hz VBYY 1000 Hz
Detector Peak Hold Detector Peak Hold
99% Occupied BW 7.80 kHz 99% Occupied BW 7.80 kHz
TARF 4139 TARF 4139
851.100000 MHz 853.900000 MHz
DMR DMR
0- 0-
/] fanl
DR \ / \
-60 -60
{ \ f \
-80 ‘.‘ \.ﬁﬁ =) " IJI 'LL
-100-, l 1 l 1 -100-, | 1 | 1
851.08 851.09 8511 85111 85112 853,88 853,89 8539 85391 85392
RBW 300 vBW 1000y, RBW 300 vBwW 1000
Detector Peak Hold Detector Peak Hold
99% Occupied BW 7.73 kHz 99% Occupied BW 7.80 kHz
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Transmitter Occupied (99%) Bandwidth

FCC ID: CASTBCK4B

Detector Peak Hold
99% Occupied BW 7.73 kHz

Channel 7-9 100 watts 12.5 kHz ch spacing DMR Modulation
TARF 4139 TARF 4139
854100000 MHz 862100000 MHz
DMR DMR
0- 0-
-20 -20
IR \ i \
-60 -60
d b A Y
.80 -a0 5 j T
'1UU_| 1 1 1 1 '1UU_| 1 1 1 1
854.08 £54.09 8541 85411 85412 862.08 862.09 8621 86211 86212
REBW 300 |, vBw 1000 REW 300 |y, VBW 1000
Detector Peak Hold Detector Peak Hold
999% Occupied BW 7.80 kHz 99% Occupied BW 7.73 kHz
TARF 4139
868.900000 MHz
DMR.
U_
-20
-60
.H{ “‘\'L
-80 oA e
-lﬂo_l 1 1 1 1
86888 868.89 868.9 868.91 868.92
RBW 300 vBW 1000
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TRANSMITTER SPECTRUM MASKS

SPECIFICATION: FCC 47 CFR 2.1049 (c) RSS-119 5.5

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

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment Set up.

2. For Analogue 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 noted on the recorded plots.

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz and 25.0 kHz channel spacings.

MEASUREMENT UNCERTAINTY 95% 1+0.65dB

LIMIT CLAUSE: FCC 47 CFR 90.210 RSS-1195.5

EMISSION MASKS

Emission Mask B 12.5 & 25 kHz Channel Spacing  Analogue

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

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

DATA SPEED

FFSK 12.5 kHz Channel Spacing 1200 bps

Digital Voice/Data 12.5 kHz Channel Spacing 9600 bps (DMR)
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Transmitter Spectrum Masks
ANALOGUE VOICE
SPECIFICATION:

FCC CFR 2.1049 (c) RSS-1195.5

Tx FREQUENCY:
0.0-

850.5 MHz 100 W 12.5 kHz Channel Spacing

-10.0

-20.10

-30.0

-40.0

-50.0 .

dB

-60.10

-70.10

-80.0

Limit —"|_l‘|‘

Li B bl

] Emission FW
St
Reference |/\/

1 1 I
850.525 850.550850.562

-100.0- , ,

850437850450 850,500
MHz

Analogue Modulation 850.5000MHz Mask B 100W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak

|
850475

Result=Pass
Tx FREQUENCY: 850.5 MHz 10W 12.5 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0
@ 500 ..Ih —
-60.0 L

-?D:U J \
|

|
-50.0 | Limit ——I Nk
Thl H.’:Tluu LMk
-90.0- HH TEmissiu:m gl
-100.0-| ! | | | Reference | |/\/ |
850437850450 850475 850,500 850,525 &50,550850,562
MHz

Analogue Modulation 850.5000MHz Mask B 10W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
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Transmitter Spectrum Masks

ANALOGUE VOICE

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

Tx FREQUENCY: 850.5 MHz 100 W 12.5 kHz Channel Spacing
0.0- —

100 /f’ ‘“\\\
-200 /
300

N

e ———

ol \\ N
@ 500 /
Il \
-60.0 IJ \ \
-70.0 )
-80.0 J kt Limit {1
-90.0 —WW%W,EWES@Q . -“;ux’\;%
100.0-| | | | | Reference | |/\/ |
850.437850.450 850475 850,500 850.525 850.550850.562
MHz
Analogue Modulation 850.5000MHz Mask D 100W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 850.5 MHz 10w 12.5 kHz Channel Spacing
0.0- —~_;\_‘\-\
100 /f"' ‘“\\
ol | N
-30.10 f \
-40.0 / \ \
@ 50,0 7 | il \
-60.0 v hHH
700 i J
-80.0 .f | Limit {1
90.0- %Emigsign Lﬁlg’\,ﬁ
100.0-| | | | | Reference | |/\/ |
850.437850.450 850475 850,500 850.525 850.550850.562
MHz
Analogue Modulation 850.5000MHz Mask D 10W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 851.1 MHz 100 W 12.5 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0 LI
= -50.0
W
-60.0 f
700 U L\"
-80.0 - | Limit ({11,
l‘ b IF-TI.IA aan _I—lil
-90.0 -+ i Ernission w;’\,—
n .
100.0-| | | | | Reference | |/\/ |
851.038851.050 851.075 851100 851125 851.150851.163
MHz
Analogue Modulation 851.1000MHz Mask B 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 851.1 MHz 10W 12.5 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0
@ 50,0
-60.0
-70.0
-80.0 lmit 1
|1I'|r|-.l:ll:.lul.llk _l—l
-90.0- : J i .Irf_E_missiun J;‘,f’\,—
100.0-| | | | | Reference | |/\/ |
851.038851.050 851.075 851100 851125 851.150851.163
MHz
Analogue Modulation 851.1000MHz Mask B 10W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

ANALOGUE VOICE

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

Tx FREQUENCY: 851.1 MHz 100 W 12.5 kHz Channel Spacing
0.0- —

-10.0 // ‘“\\\
-200 /
-300

N

e ———

-40.0 / \ \
% -50.0 / |I|Ir,| \
-60.0 IJ —— \ \
700 ! ',.L
-80.0 J f Limit {1
-gﬂ-ﬂ-wmﬁwﬁ%‘; Emission M,
100.0-| | | | | Reference | |/\/ |
851.038851.050 851.075 851.100 851125 851.150851.163
MHz
Analogue Modulation 851.1000MHz Mask D 100W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 851.1 MHz 10W 12.5 kHz Channel Spacing
0.0- ——_\_\\
-10.0 /f’ “‘*\
-20.0 / \
-300 f Ff \ 5
ool \ N
@ 50,0
/ TN \
-60.0 v
-70.0 1 )
-80.0 I i Limit {1
-QD.D—%LMLJPW““*WJ.{"W‘ | "'.'\,m""'..]r-'l"H M"WW E‘m.i:;sli.un .Hfl«glx"\,ﬁ[
100.0-| | | | | Reference | |/\/ |
851.038851.050 851.075 851.100 851125 851.150851.163
MHz
Analogue Modulation 851.1000MHz Mask D 10W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5
Tx FREQUENCY: 853.9 MHz 100 W 12.5 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0
g8 -50.0 |
-60.0
-70.0
-80.0 lmit 1
.I TIIH.:A whln _l—l
-90.0- Emissi_un W
100.0-| | | | | Reference | |/\/ |
§53.837853.850 853,875 853,900 853925 853.950853.962
MHz
Analogue Modulation 853.9000MHz Mask B 100W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 853.9 MHz 10W 12.5 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0
@ 50,0
-60.0 a
-70.0
800144 Limit T 1
v rrm AN
000 - - Emission PN
f )
100.0-| | | | | Reference | |/\/ |
§53.837853.850 853,875 853,900 853925 853.950853.962
MHz
Analogue Modulation 853.9000MHz Mask B 10W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5

Tx FREQUENCY: 853.9 MHz 100 W 12.5 kHz Channel Spacing
0.0-

100 /./' “‘x_\\\
-20.0 /
-30.0

\

e ———

\ K
ol \ N
@ _50,0 7 Nt \ \
-60.0 }J \
-70.0 ﬂ‘
-80.0 J Limit {1
-QD-D—MWW%W—#WW Emission "y
100.0-| | | | | Reference | |/\/ |
853.837853.850 853,875 853.900 853.925 853.050853.962
MHz
Analogue Modulation 853.9000MHz Mask D 100W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 853.9 MHz 10W 12.5 kHz Channel Spacing
0.0-
-10.0 /f’ “‘*\\
-20.0 / \\
-30.10 Ff \
-40.0 / \ \
o 500
. [ \
-60.0 v 2
-70.0
1
-80.0 | Limit {1
-90.0- M#‘MWETES@H ﬂq!iwlx”\fﬁ
100.0-| | | | | Reference | |/\/ |
853.837853.850 853,875 853.900 853.925 853.050853.962
MHz
Analogue Modulation 853.9000MHz Mask D 10W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5
Tx FREQUENCY: 854.1 MHz 100 W 12.5 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0
@ _50,0 ﬂl
-60.0 h/l.l \rl
-70.0 uﬁ} \‘\
800 A u Limit {1
h ! ey P AT VRS
-00.0 ~[ RS, fi WEmissiun '@ﬂﬂmﬁ
" |
100.0-| | | | | Reference | |/\/ |
854038854050 854,075 854,100 854125 854.150854.163
MHz
Analogue Modulation 854.1000MHz Mask B 100W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 854.1 MHz 10w 12.5 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0 ["
£ 500
-60.0
700 4 j \"
-80.0 ' v [ Limit |1
m Loa b dAThILR ;ﬂ:
-90.0- e WEmissiun Pl
] 1
100.0-| | | | | Reference | |/\/ |
854038854050 854,075 854,100 854125 854.150854.163
MHz
Analogue Modulation 854.1000MHz Mask B 10W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks
ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 854.1 MHz 100 W 12.5 kHz Channel Spacing
0.0- —
100 /./' K\\
S f N
-30.0 f \
1 \ \
@ 50,0
Y T N
-60.0 ; \
-70.0 i .1
-80.0 iy Limit {1
-90.0 —MWMLM Emission mlﬁf_“‘t:ﬁf
e
100.0-| | | | | Reference | |/\/ |
854038554050 854.075 &54.100 854125 854.150854.163

MHz

Analogue Modulation 854.1000MHz Mask D 100W

REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 854.1 MHz 10w 12.5 kHz Channel Spacing
0.0+
-10.0 /f” “\\
-20.0 / \
-30.0 Ff \
-40.0 / \ \'\\7
o -50.0
e J i \
-60.0 v a
-70.0
LI
-80.0 Limit {1
-90.0 _MWW%WE@F?E” 1 ﬂm;«[
100.0-| | | | | Reference | |/\/ |
854038854050 854075 854,100 854125 854,150854.163
MHz

Analogue Modulation 854.1000MHz Mask D 10W

REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks
ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c)

Tx FREQUENCY: 862.1 MHz 100 W

RSS-1195.5

12.5 kHz Channel Spacing

0.0+

-10.0

-20.10

-30.0

-40.0

-50.0

dB

-60.0 F

i

-70.10 1|| !
R

-80.0 —

__f_

FIte Cheml

Lirnit

Lo LRl
k! Ernissicn

R

Reference

-90.0-

L

-100.0- |

| |
862038862050 862100 862125
MHz
Analogue Modulation 862.1000MHz Mask B 100W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak

|
862,075

v

| 1
862.150862.163

Result=Pass
Tx FREQUENCY: 862.1 MHz 10W 12.5 kHz Channel Spacing
0.0-
-10.0
-200
-30.0
-40.0
g8 -500 .
-60.0 I
-70.0 1 (I \C
-80.0 | i Limit |1
[P 1T T, FALF]
90,0 L i\wﬁniss_iun P
100.0-| | | | | Reference | |/\/ |
862,038 882,050 852,075 862100 862125 862150862163
MHz

Analogue Modulation 862.1000MHz Mask B 10W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

ANALOGUE VOICE

SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5

Tx FREQUENCY: 862.1 MHz 100 W 12.5 kHz Channel Spacing
0.0-

-10.0 // “\
-20.0 /
-30.0

<

e ———

ol \\ N
@ 500 / i \ \
-70.0 y ,F
-80.0 n ﬂ i Limit {1
100.0-| | | | | Reference | |/\/ |
862038862050 862.075 862100 862125 862150862163
MHz
Analogue Modulation 862.1000MHz Mask D 100W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 862.1 MHz 10w 12.5 kHz Channel Spacing
0.0- ‘_\\
-10.0 //” ‘“\
-20.0 / \\
-30.0 Ff \
-40.0 /‘(X \ \
@ 50,0 / ’ N
L
-60.0 vJ "
700 §
800+ ] I Limit {1
90.0 —MLEL@AMU&M ..-JLMJ-? MW Emission_ A"
100.0-| | | | | Reference | |/\/ |
862038862050 862.075 862100 862125 862150862163
MHz
Analogue Modulation 862.1000MHz Mask D 10W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5
Tx FREQUENCY: 868.9 MHz 100 W 12.5 kHz Channel Spacing
0.0+
-10.40
-20.0
-30.0
-40.0 I
@ 50,0
Wil
-60.0 F
70,0 J ﬂ'{ .
|
-80.0 - ! Limit T T
TR i
-90.0- Ermiszion FW
| . !
100.0-| | | | | Reference | |/\/ |
808,837 808,850 808.875 808,900 808.925 808.9508608.902
MHz
Analogue Modulation 868.9000MHz Mask B 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 868.9 MHz 10w 12.5 kHz Channel Spacing
0.0+
-10.40
-20.0
-30.0
-40.0 |
@ 500 L
60.0 Ui}
-70.0
-80.0 Lmit T T
Jlmln'ﬂﬁl.h..ﬁ
00.0- | Emission P
100.0-| | | | | Reference | |/\/ |
808,837 808,850 808.875 808,900 808.925 808.9508608.902
MHz

Analogue Modulation 868.9000MHz Mask B 10W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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ANALOGUE VOICE
SPECIFICATION:

Tx FREQUENCY:
0.0-

-10.0

TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FCC CFR 2.1049 (c) RSS-1195.5

868.9 MHz 100 W 12.5 kHz Channel Spacing

el [

/ ™~

-20.10

-30.0

7 N

e ———

-40.0

-50.0

dB

-60.10

-70.10

-80.0
-90.0-

-100.0-
868,

Tx FREQUENCY:
0.0-

-10.0

Lirnit

_m_

Em i ssi on

bl

o

868900 868, 925

MHz
Analogue Modulation 868.9000MHz Mask D 100W

REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass

W%i

868, 950868 962

Reference
|

I
837868, ESU 868,875

868.9 MHz 10W 12.5 kHz Channel Spacing

el [

7 ~

-20.10

/ AN

-30.0
-40.0

-50.0

dB

-60.10

-70.10

-80.0

-90.0

Lirmit

i Er Emission Wﬂf

-100.0-
868,

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

eyt e

s

Reference

I
868900 868, 925 868, 950868 962

MHz
Analogue Modulation 868.9000MHz Mask D 10W

REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass

I
837868, ESU 868,875
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Transmitter Spectrum Masks

ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 850.5 MHz 100 W 25 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0
Il
o "
g8 -50.0
.
-60.0
il
-70.0
80.0 d J .“ L' T
- ! 1 y |_ t — -
NAL s, :
-a0.0- 4 Emission ,.f’"\,i
100.0-| | | | | Reference | |/\/ |
850.437850.450 850,475 850,500 850.525 850.550850.562
MHz

Analogue Modulation 850.5000MHz Mask B 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 850.5 MHz 10w 25 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0
it
@ 50,0 | l.|
-60.0 A )f 'k |L|
-70.0
VL
-80.0 i lmit 1,
._.] Wi | u:T.IL..lJ'. Al
-90.0- A Emission P
100.0-| | | | | Reference | |/\/ |
850437850450 850475 850,500 850,525 850,550850.562
MHz
Analogue Modulation 850.5000MHz Mask B 10W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 851.1 MHz 100 W 25 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0
i
2 500 ! h N
-60.0 ¢
I \l '1 E—
'?D.U |J J'I "I}\ I.I
-80.0 - ' | Limnit 11
A W A,
-00.0- MEWFSWH P
100.0-| | | | | Reference | |/\/ |
851035851050 851075 851,100 851125 851.150851.163
MHz

Analogue Modulation 851.1000MHz Mask B 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 851.1 MHz 10w 25 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0 uh
GLLL
£ 500
- i y —
-60.0
-70.0
-80.0 Limit
I 1 |11
-90.0 Emission
|
100.0-| | | | | Reference | |/\/ |
851.038851.050 851.075 851.100 851125 851.150851.163
MHz
Analogue Modulation 851.1000MHz Mask B 10W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5
Tx FREQUENCY: 853.9 MHz 100 W 25 kHz Channel Spacing
0.0
-10.0
-20.0
-30.0
-40.0
il I
o
o -50.0 |1 1
-60.0 '
‘l W —
-70.0
SaAl
-80.0 -+ A ; Limit |11
el fa W ba
-90.0- Emission . N
100.0-| | | | | Reference | |/\/ |
853.837853.850 853,875 853.900 853,925 853.950853.962
MHz
Analogue Modulation 853.9000MHz Mask B 100W
RBW-=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 853.9 MHz 10w 25 kHz Channel Spacing
0.0
-10.0
-20.0
-30.0
-40.0
|
g8 -500 L-LH'IH
H A —
-50.0 |
A
-70.0 J jﬁ li
!
-50.0 i Lirnit ——I -
d.ll.T:Lu.H..u
-90.0- L H Ermiszion N
100.0-| | | | | Reference | |/\/ |
853.837853.850 853,875 853.900 853,925 853.950853.962
MHz

Analogue Modulation 853.9000MHz Mask B 10W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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ANALOGUE VOICE
SPECIFICATION:

Tx FREQUENCY:

TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FCC CFR 2.1049 (c) RSS-1195.5

854.1 MHz 100 W 25 kHz Channel Spacing

0.0+

-10.0

-20.10

-30.0

-40.0

—

-50.0

dB

-60.10

-70.10

-80.0

| el

-90.0-

-100.0-

854038854050

I Lirnit

o LI i 1] |_l—|_
H ] Emi:;sliun FW
%

| 1
854.150854.163

Reference
|
854125

|
854,100

MHz
Analogue Modulation 854.1000MHz Mask B 100W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak

|
854075

Result=Pass
Tx FREQUENCY: 854.1 MHz 10W 25 kHz Channel Spacing
0.0+
-10.40
-20.0
-30.0
-40.0
il
o -50.0
; Yo
-60.0 J \ l!.
-70.0 J 1]1 \4
-80.0 Lmit ({11,
..'.,Lr:Ln fhed i
-90.0 i = H Erpissiun N
100.0-| | | | | Reference | |/\/ |
854.038854.050 &54.075 854,100 354125 354.150854.163
MHz

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

Analogue Modulation 854.1000MHz Mask B 10W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 4139
Transmitter Spectrum Masks
ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5

Tx FREQUENCY: 862.1 MHz 100 W 25 kHz Channel Spacing
0.0-

-10.0

-20.10

-30.0

-40.0

dB

50,0
Y

-60.0 |||I 1%’#‘]‘\ ' I

-70.10 JI l\

-80.0 Limit {11,
A TP R M

-90.0- Emission N

100.0- Reference |/\/

| | | | 1
862038862050 862,075 862100 862125 862.150862.163

MHz
Analogue Modulation 862.1000MHz Mask B 100W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 862.1 MHz 10w 25 kHz Channel Spacing
0.0-

-10.0
-20.0
-30.0
-40.0
@ 50,0
-60.0
-70.0

-80.0 Limit 1

ooy

00.0- I Emission P

100.0-| | | | | Reference | |/\/ |

862038862050 862.075 862100 862125 862150862163
MHz
Analogue Modulation 862.1000MHz Mask B 10W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

ANALOGUE VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5
Tx FREQUENCY: 868.9 MHz 100 W 25 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0
£ -500 : b }'I“ “4
-60.0 f f’ l"\ b‘
-70.0 -I H
-
-80.0 Lmit 1T
H.”LTlII. 2l i _l—|£
-90.0- Emizzion P
' :
100.0-| | | | | Reference | |/\/ |
868,837 868,850 868,875 868,900 868925 868.950868.962
MHz
Analogue Modulation 868.9000MHz Mask B 100W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 868.9 MHz 10w 25 kHz Channel Spacing
0.0-
-10.0
-20.0
-30.0
-40.0 L
MK
o 500
o ¥ I I—
-60.0 [fi H
o AR
8004 Lmit T 5
L s
-90.0- i I Emizzion P s
o
100.0-| | | | | Reference | |/\/ |
868,837 868,850 868,875 868,900 868925 868.950868.962
MHz

Analogue Modulation 868.9000MHz Mask B 10W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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FFSK, 1200 bps
SPECIFICATION:

Tx FREQUENCY:

TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FCC CFR 2.1049 (c)

850.5 MHz 100 W

RSS-1195.5

12.5 kHz Channel Spacing

0.0-
-1[].[] /.’J-F- b L '\.\‘_\.\\
A <
-30.0 { \ =
o/ [T \
ol FRER \
-60.0 }. | | \
-70.0 } I
-80.0 Limit {1
-90.0 —wmw E_rlnis;i_un ﬁlrl,f\,..:
100.0-| | | | | Reference | |/\/ |
850437850450 850475 850,500 850,525 &50,550850.562
MHz
FFSK 1200bps 850.5000MHz Mask D 100W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 850.5 MHz 10W 12.5 kHz Channel Spacing
0.0-
R | B
o1 f‘w\\ N
o i)
oy A N
L I
60.0 . v " ' \
-70.0 [ ]
-80.0 Mﬂ .L% Limit {1
000 _WMW“#"‘\TWMW “"T"h'l'l‘jl-l* I 'Yl"nwﬁ'lj'ﬁ'l;ﬁ.Err:l-iESiun Jﬁﬁi
100.0-| | | | | Reference | |/\/ |
850437850450 850475 850,500 850,525 &50,550850.562
MHz

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

FFSK 1200bps 850.5000MHz Mask D 10W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 4139
Transmitter Spectrum Masks
FFSK, 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 850.5 MHz 100 W 12.5 kHz Channel Spacing

B -

-10.0 = ﬁ{ﬁ =

o / 111N

o DA 1L W N

ol [/ /fJ L\\\ A

@ -50.0

wsl /oy \

700 | \1

800 Limt T 1

900 WWHWWW i Eif:;ﬁ;nmif@%

10004 ! ! | Reference | [/
850.437850.450 850,475 850.500 850.525 850.550850.562

FFSK 1200bps 850.5000MHz Mask H 100W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 850.5 MHz 10 W 12.5 kHz Channel Spacing
B A
-10.0 < =
s d LR .
ool 1 1 AN
o /LN
7 ZTIN N
w0 / h\ N
/ \H N
-80.0 Limit |1,
o et Wmﬁ“ﬂ%_
10004 ! ! | Reference | [/
850.437850.450 850,475 850,500 850,525 850.550850.562
FFSK 1200bps BW.E%IMHz Mask H 10W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

FCC ID: CASTBCK4B
IC : 737A-TBCK4B
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FFSK, 1200 bps
SPECIFICATION:

Tx FREQUENCY:
0.0-

-10.0

TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FCC CFR 2.1049 (c) RSS-1195.5

851.1 MHz 100 W 12.5 kHz Channel Spacing

Pl [

S N

-20.10

-30.0

=

7 N

-40.0

-50.0

A

dB

-60.10

\

-70.10

||

-80.0

-90.0

Lirnit

I

i

-100.0-
851

L M

pl.l'hl"l"'l'lll"' L

Ermicsi
il‘r'l' _rlr1|_ssmr_1 .uf

Reference

__If_
flK#-
[~

038851050

| | | 1
851,100 851125 851.150851.163

MHz
FFSK 1200bps 851.1000MHz Mask D 100W

REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

|
851.075

Result=Pass
Tx FREQUENCY: 851.1 MHz 10W 12.5 kHz Channel Spacing
00-
100 o . [
S R | B
7 i N
ol l{f“[ H\ N
@ -50.0
an - o A
700 v 1
-80.0 J Limit {1
-QD.U—!‘ﬁ!PﬂPﬂ# Elrr|1ils15jq:1_ #WJ
10004 ! ! | Reference | [/
851.038851.050 851075 851.100 851.125 851.150851.163
MHz

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

FFSK 1200bps 851.1000MHz Mask D 10W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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FFSK, 1200 bps

SPECIFICATION:

TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FCC CFR 2.1049 (c)

12.5 kHz Channel Spacing

Tx FREQUENCY: 851.1 MHz 100 W
0.0+
200 e I
-20.0 / ! H \ \\
wol [N A
: yARAAN §
-40.0
e ol /N N
-60.0 / / H\ \ \
-70.0
| an -
DL T T R R
-100.0- Reference W
851.|038851.|USU ESl.ICI?S 851.|1UEI 851.|125 851.|150851.|163
MHz

FFSK 1200bps 851.1000MHz Mask H 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

12.5 kHz Channel Spacing

Result=Pass
Tx FREQUENCY: 851.1 MHz 10w
0.0+
P I
s ~ LA N
wol 1A N
w0/ SN \
e /TN N
oo / o\ )
/ L N
0 A rindagp o | g
-90.0 Emission —~|_L—
-100.0-| | | | | Reference | W |
851.038851.050 851.075 851.100 851125 851.150851.163
MHz

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

FFSK 1200bps 851.1000MHz Mask H 10W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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FFSK, 1200 bps

SPECIFICATION:

TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FCC CFR 2.1049 (c) RSS-1195.5

Tx FREQUENCY: 853.9 MHz 100 W 12.5 kHz Channel Spacing
0.0+
-10.0 //-’r Jl 1 \N‘\\\
ol I i N
-30.0 \ B
-40.0

dB

-60.10

-50.0
7

-70.10

-80.0 Limit {1
-QU.U—WWWL Emission mrlﬁ”‘
100.0-| | | | | Reference | |/\/ |
853837853850 853,875 853900 853925 853.950853.962
MHz

FFSK 1200bps 853.9000MHz Mask D 100W
REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 853.9 MHz 10W 12.5 kHz Channel Spacing
00-
-10.0 e s [
OO | I
I it <
wol/ [l
T AL X
y R \
-70.0 v
-80.0 J I Limit {1
_gglg_m ,E.T.!.“iuﬂ mﬁl,
10004 ! ! | Reference | [/
853.837853.850 853.875 853.900 853.925 853.950853.962
MHz

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

FFSK 1200bps 853.9000MHz Mask D 10W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 4139

FFSK, 1200 bps

SPECIFICATION:

Transmitter Spectrum Masks

FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 853.9 MHz 100 W 12.5 kHz Channel Spacing

0.0+

P |

e pd AR N

wol [N N

oo/ AR

7 TN X

y AR \

-70.0 r} \h

O et b ity AL

-90.0 Emission —~|,.f’_-'\,_—

-100.0-| | | | | Reference | W |
853.837853.850 853,875 853.900 853.925 853.050853.962

MHz

FFSK 1200bps 853.9000MHz Mask H 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 853.9 MHz 10W 12.5 kHz Channel Spacing
0.0-
pra | T
o - LA N
o 1AL N
o y2RIAN
ol SR \
@ 500~ 3
wsf’ / \~ \ S
-80.0 Limit {1
soo et g e
-100.0-| | | | | Reference | W |
853.837853.850 853,875 853.900 853.925 853.050853.962
MHz

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

FFSK 1200bps 853.9000MHz Mask H 10W

REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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FFSK, 1200 bps
SPECIFICATION:

Tx FREQUENCY:
0.0-

-10.0

TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FCC CFR 2.1049 (c)

854.1 MHz 100 W

RSS-1195.5

12.5 kHz Channel Spacing

=1

i ™~

-20.10

-30.0

I
/ fm(l AN

-40.0

[

-50.0

I

dB

-60.10

n

AR

-70.10
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-90.0-

-100.0-
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Tx FREQUENCY:
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-10.0

J
%WWWWML

Lirnit

Ernicsi
_.rrllf:;mn_ E'F

Reference
|
854125

|
854,100

MHz
FFSK 1200bps 854.1000MHz Mask D 100W

REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass

|
854075

854.1 MHz 10w

v

| 1
854.150854.163

12.5 kHz Channel Spacing

Pl [

~ ™

-20.10

/ i AN

-30.0
-40.0

-50.0

dB

-60.10

-70.10

-80.0

-90.0-

-100.0-

854038854050

M“W%w i nmwlﬁr‘J

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

Lirnit

m""#w_ﬁmissi?" W

Reference
|
854125

|
854,100

MHz
FFSK 1200bps 854.1000MHz Mask D 10W

REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass

|
854075
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TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FFSK, 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 854.1 MHz 100 W 12.5 kHz Channel Spacing
0.0+
100 f’fﬁ_ ‘_H\\H
200 // )“ Hﬂl \\\\
/I
S /L \
° / o\
-60.0 / \ \
-70.0 M H
800 Lmit T 1-
MW MMM...T o wjmﬂ
900 Emission — ™ —
100.0-| | | | | Reference | |/\/ |
854038854050 854.075 854,100 854125 854.150854.163
MHz
FFSK 1200bps 854.1000MHz Mask G 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 854.1 MHz 10W 12.5 kHz Channel Spacing
0.0+

e i \ N

wo 1 RIR N
wol/ /AR )
00l /N

dB
‘-_‘“‘x
™
P
/L/

-60.0 \
-70.0 ‘1
800 it (T
A gt oy ittt e
900 Emission — ™ —
100.0-| | | | | Reference Il/“\,/l
854038854050 854075 854100 854125 854.150854.163
MHz

FFSK 1200bps 854.1000MHz Mask G 10W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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FFSK, 1200 bps
SPECIFICATION:

Tx FREQUENCY:

TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FCC CFR 2.1049 (c) RSS-1195.5

862.1 MHz 100 W 12.5 kHz Channel Spacing

0.0-
-10.0 =] -
o1 = f % \\
-30.0
L7 4]
o llﬁ lﬂ\\ \
& -50.0
-60.0 il l]’ \I \\ \
-70.0 f
80.0 ‘ | Limit [T 1
-gn-n—wﬂﬁ%ﬁfﬁvﬁwﬁqmﬂv@L Emission ol "\
-100.0-| | | | | Reference | W |
862,038862.050 862,075 862100 862125 862.150862.163
MH
FFSK 1200bps 862.1000MHz Mask D 100W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 862.1 MHz 10 W 12.5 kHz Channel Spacing
0.0-
-ID.U =1 il [~
IR | - —
-30.0
w17 laal A
@ .50.0
ool If] / ]1' A
-70.0 J l
-80.0 WJ 1\ Limit {1
-gn.n—sﬂuﬂqﬁﬂ!%w Lot il py Emission W,Tqﬁa
1000 - Reference W
' | | | | | | |
862,038862.050 862,075 862100 862125 862.150862.163

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

MHz
FFSK 1200bps 862.1000MHz Mask D 10W

REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 4139
Transmitter Spectrum Masks
FFSK, 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 862.1 MHz 100 W 12.5 kHz Channel Spacing
0.0
-10.0 f"ﬁ ‘_H\\“x
200 // r H)‘I \\\
o J I
L/ /1N N\
eV / \ \
-60.0 \
-70.0 d ‘1
-80.0 Limit |1
WWWWM W |.k.-|'mhl.|'v|!|*|!||].r|rru1-"‘|l
900 Emission =™ —
100.0-| | | | | Reference | |/\/ |
862038862050 862,075 862,100 862125 862150862163
MHz

FFSK 1200bps 862.1000MHz Mask G 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 862.1 MHz 10W 12.5 kHz Channel Spacing
0.0- /_ﬂ___,,. \\\\
IR RN . N BN
-20.0
o /IR
nl AR N
@ 50,01
s AR -
-70.0 J \(
-80.0 Limit [T,
L g g rinsnghe =
-80.0 Emission ——|,r’“\,_
100.0-| | | | | Reference Il/“\,/l
852038862050 862075 862,100 862125 852150862163
MHz

FFSK 1200bps 862.1000MHz Mask G 10W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass

FCC ID: CASTBCK4B
IC : 737A-TBCK4B
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TELTEST Laboratories
Tait International Ltd
Report Number 4139
Transmitter Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5

Tx FREQUENCY: 868.9 MHz 100 W 12.5 kHz Channel Spacing
0.0-

S I I | N
7 T N
- i
-50.0 I q
-60.0 '/ !l
[T
-80.0 f l Lirnit
l

-90.0 -MWWJ Pt Emission #‘Hu_ s
-100.0-| | | Reference

868,837 868, ESU 868,875 868900 868, 925 868, 950868 962

MHz
FFSK 1200bps 868.9000MHz Mask D 100W

REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass

dB

Tx FREQUENCY: 868.9 MHz 10w 12.5 kHz Channel Spacing
0.0-

o ra I T~
e
o7 [ N

: I A
-60.0 v
-70.0 } |
-80.0 v\w‘ Limit {1
-90.0 Hfilir"‘irjh”{; il h ;J,Mﬁﬁ.,,sr h'|" Emission vavﬁ
100.0-| | | Reference |/\/
868,837 868, ESU 868,875 868,900 868, 925 868, 950858 952
MHz
FFSK 1200bps 868.9000MHz Mask D 10W
REBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 4139
Transmitter Spectrum Masks
FFSK, 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5

Tx FREQUENCY: 868.9 MHz 100 W 12.5 kHz Channel Spacing
0.0-

Pl [

oo 7 | ™

ool / Jf WL \ N
1/ /LN \
| / i\
-60.0 J‘/ \ \L
-70.0 L1
-80.0 Limit 11
an i LAL "
-90.0 MWWW Ih"l.“fw'ﬁ‘mHL'NII‘Emissin:m 'Illrljx”\f—
100.0-| | | | | Reference | |/\/ |
868837868850 868875 868900 868925 868.950868.962
MHz
FFSK 1200bps 868.9000MHz Mask G 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 868.9 MHz 10w 12.5 kHz Channel Spacing
0.0-
f”f ‘H\\x

e i I ™~

wod— A AN
IR :
ool SRR

dB
1:-"‘\.
e
el

v
i

-60.0 \
-70.0 LL
-80.0 - Limit —j_l‘l‘
HWWWW P A
-90.0 W wﬂmissiun E—lx’\,_
100.0-| | | | | Reference | |/\/ |
868,837 868,850 868,875 868,900 868925 868.950868.962
MHz
FFSK 1200bps 868.9000MHz Mask G 10W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 4139
Transmitter Spectrum Masks
DMR

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 850.5 MHz 100 W 12.5 kHz Channel Spacing

0.0+

R IR N 1\ B

=7 il <

A !f A )

v ‘ TR \\

i 10

- TR :

-70.0 ‘H H

-80.0 Limit {1

-00.0- _ET\I.SSrIE:IF.I ih-qf"\f-’-'

100.0-| | | | | Reference | |/\/ |
&50.437850.450 850,475 850,500 850,525 850.550850.502

MHz

DMR 850.5000MHz Mask D 100W
REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 850.5 MHz 10 W 12.5 kHz Channel Spacing
0.0- —
100 ) R
oo / / ™
17 i N
e /f‘ l{![ Hﬁ\\ x\
@ -50.0
ol R ,
S
-80.0 JW( \1\% Limit {1
900 WU e -:"‘*'WErnis_sipn o
10004 ! ! | Reference | [/
850.437850.450 850.475 850.500 850.525 850.550850.562
MHz

DMR 850.5000MHz Mask D 10W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

DMR

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 850.5 MHz 100 W 12.5 kHz Channel Spacing

0.0-

P PN

e i 1} ™

SO A 1 W N

wol/ /RN 3

4 AERA A\

o fo LN i

-70.0 'Jf I\l

-80.0 Limit T

-90.0 O i ngﬁggnfgf

-100.0-| | | | | Reference | W |
850437850450 850475 850,500 850.525 850.550850.562

MHz

DMR 850.5000MHz Mask H 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 850.5 MHz 10w 12.5 kHz Channel Spacing
0.0+
Pl A S
e il MR ~,
o i N
w0t /LN \
7 /1IN N
w0 /4N X
/ H/ ﬂ\ N
-80.0 Limit T
1000~ ! | | | Reference ! W |
850.437850.450 850475 850,500 850.525 850.550850.562
MHz

DMR 850.5000MHz Mask H 10W

REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass

FCC ID: CASTBCK4B
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TELTEST Laboratories
Tait International Ltd
Report Number 4139

DMR

SPECIFICATION:

Transmitter Spectrum Masks

FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 851.1 MHz 100 W 12.5 kHz Channel Spacing
0.0- —
-10.0 /’H fl Hﬂ"\\\\‘v
S [ ™
A !f HA) k
7 ) TR H\\
c Y 0 A
- TR
-70.0 H |\
-80.0 ,ﬁ( \h Limit {1
-QD.U—M%Wu ‘r"ll"""'r‘»TW.Emi“iuﬂ ??alf\,i
100.0-| | | | | Reference | |/\/ |
851.038851.050 851.075 851100 851125 851.150851.163
MHz

DMR 851.1000MHz Mask D 100W
REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 851.1 MHz 10 W 12.5 kHz Channel Spacing
00-
100 = - S
i H ™~
7 a ~
/ﬁ l{I{ \l\\ a\
@ 50,0
ol 1R N
J
-80.0 ‘J I\ Limit {1
-80.0 i, i J‘—.@megmi‘sii?n '»T‘{Rﬁ
10004 ! ! | Reference | [/
851.038851.050 851.075 851.100 851125 851.150851.163
MHz

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

DMR 851.1000MHz Mask D 10W

REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-1195.5
Tx FREQUENCY: 851.1 MHz 100 W 12.5 kHz Channel Spacing
0.0+
S )
o 2 B L W I
S A\ N
-30.0 . .
w00 /f /KH \\\\ m\
@ .50,0 7
o / f \] \ i
-70.0 ,J \‘
-80.0 Limit 11
'-h,”k,‘_ﬂ "l"l'i I'"“" A AL A J'J i r"“|
-90.0 f\m M L'WWW»J\'}\Emissiu:m ﬁf—f\/—
100.0-| | | | | Reference Il/\/ |
851.038851.050 851.075 851,100 851125 851150851163
MHz
DMR 851.1000MHz Mask H 100W
RBW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 851.1 MHz 1M0W 12.5 kHz Channel Spacing
0.0+
S I
-10.0 sl "
e 7 7 ™~
ol TR\ N
s // /{H \1\\\ “x\
@ 50,0 .
7 ",
e / fH \L \
700 r/ H( L' \1
-80.0 Limit —j_l‘l‘
900 MEmissiun N
100.0-| | | | | Reference Il/\/ |
851.038851.050 851.075 851,100 851125 851150851163
MHz
DMR 851.1000MHz Mask H 10W
RBW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks
DMR

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 853.9 MHz 100 W 12.5 kHz Channel Spacing

0.0- P

100 =] : =

e S dl N

wod [ N

e /,rf’ l{f’ H\\\ x\

@ 50,0

ol [l \

oo Y

-80.0 J L Limit {1

900kl R W“L Emission "\

10004 ! ! | Reference | [/
853.837853.850 853875 8532900 853925 853.950853.962
MHz

DMR 853.9000MHz Mask D 100W
REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 853.9 MHz 10 W 12.5 kHz Channel Spacing
0.0- —
-10.0 a s
s o { N
T I N
00 /ﬁ !Irﬂ \\\\ x\
@ 500
ool 1R \
I
-80.0 J \ Limit {1
900 Mnﬁﬁwwwﬂw— Emission A
10004 ! ! | Reference | [/
853.837853.850 853,875 853.900 853925 853.950853.962
MHz

DMR 853.9000MHz Mask D 10W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass

FCC ID: CASTBCK4B
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DMR

SPECIFICATION:

TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 853.9 MHz 100 W 12.5 kHz Channel Spacing

00-

100 Pl I S

o < 1) ™

A 1| W N

wol 7 IR\ x

o7 7N 5

ot N i
700 / I\L\

-80.0 Limit 1] 71"
900 WWWWW WEmEsﬁTﬂ@i

10004 ! ! | Reference | [/
853.837853.850 853.875 853.900 853.925 853.050853.962

MHz

DMR 853.9000MHz Mask H 100W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 853.9 MHz 10w 12.5 kHz Channel Spacing
0.0+
Pl S
e ~ A N
ol R\ N
w04 /N \

o 500 SN N
w0t /LN ;
/ /J \1 N
P L T R T e R

1000~ ! | | | Reference ! W |
853.837853.850 853,875 853.900 853.925 853.050853.962
MHz

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

DMR 853.9000MHz Mask H 10W
REW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass
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DMR
SPECIFICATION:

Tx FREQUENCY:

TELTEST Laboratories
Tait International Ltd
Report Number 4139

Transmitter Spectrum Masks

FCC CFR 2.1049 (c)

854.1 MHz

RSS-1195.5

12.5 kHz Channel Spacing

0.0+

-10.0

= [
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DMR 854.1000MHz Mask D 100W

|
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on

_m_

ﬂm#
Nce | W

854.150854.163

REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 854.1 MHz 10W 12.5 kHz Channel Spacing
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10004 ! ! | Reference | [/
854.038854.050 854.075 854.100 854.125 854.150854.163

MHz

FCC ID: CASTBCK4B

IC : 737A-TBCK4B

DMR 854.1000MHz Mask D 10W

REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

Result=Pass
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Transmitter Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 854.1 MHz 100 W 12.5 kHz Channel Spacing
D.U_ /_'_,;-"'”Jf \_\_\\\_\\
100 /,f ‘JM\ m\\
17 i <
A ST “
ol ) RN H\\
PV /o \
-60.0 / I
-70.0 P'J \
-80.0 Lmit {1
W WLITI e Mft _I—l
900 ! ! ~ 1 Emission qf\,!
100.0-| | | | | Reference | |/\/ |
854.038854.050 854075 &54.100 854125 854.150854.163
MHz
DMR 854.1000MHz Mask G 100W
REBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 854.1 MHz 10W 12.5 kHz Channel Spacing
0.0- —
100 .r“'ﬂ J‘ﬂ.’ll ‘K\M
oA ST “
ol ) AR \\
@ 500
7 b X
-60.0 / / \ \
-70.0 IJ \‘
-80.0 - * imit T
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-80.0 Emission ——|,r’“\,_
100.0-| | | | | Reference | |/\/ |
854.038854.050 854075 &54.100 854125 854.150854.163
MHz
DMR 854.1000MHz Mask G 10W
REBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

DMR

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 862.1 MHz 100 W 12.5 kHz Channel Spacing

0.0-

o P O 1 B N

o /1) N

R !f A )

L i I \\

.l TR \
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-700 [[ ,\
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90,0l %RET.;;@ A

100.0-| | | | | Reference Il/\/ |
862.038862.050 862,075 862100 862125 862.150862.163

MHz

DMR 8562.1000MHz Mask D 100W
REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 862.1 MHz 10W 12.5 kHz Channel Spacing
0.0- —
100 = . -
2o i / N
a0 [ |
w00 /f l{I{ \\\\ \\
@ 500
sl [ \
JE
-80.0 j L Limit {1
900 WWYWT"»'MJ o Emission. o
10004 ! ! | Reference | [/
862.038862.050 862.075 862.100 862.125 862.150862.163
MHz

DMR 862.1000MHz Mask D 10W
REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

Result=Pass

FCC ID: CASTBCK4B
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TELTEST Laboratories
Tait International Ltd
Report Number 4139
Transmitter Spectrum Masks
DMR

SPECIFICATION: FCC CFR 2.1049 (c)

Tx FREQUENCY: 862.1 MHz

RSS-1195.5

12.5 kHz Channel Spacing
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e I 862 I125
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DMR 862.1000MHz Mask G 100W

REW=300Hz, VBW=3000Hz, Detector Mode=Peak

|
862,075

v

| 1
862.150862.163

Result=Pass
Tx FREQUENCY: 862.1 MHz 10w 12.5 kHz Channel Spacing
0.0+ =
-10.0 i S
200 // )Jf \1 \\\\
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1/ : AEER \R\
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802.038862.050 802,075 862100 802125 802150862103
MHz

DMR 862.1000MHz Mask G 10W
REW=300Hz, VEW=3000Hz, Detector Mode=Peak
Result=Pass

FCC ID: CASTBCK4B
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Tait International Ltd
Report Number 4139
Transmitter Spectrum Masks
DMR

SPECIFICATION: FCC CFR 2.1049 (c)

RSS-1195.5

Tx FREQUENCY: 868.9 MHz 100 W 12.5 kHz Channel Spacing
0.0-
100 fﬂfﬂ_— _\H”\.
200 /f// ‘f H \\\
ool !f A )
ol ) R \1
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100.0-| | | | | Reference | |/\/ |
8568.837868.850 BEE.ETS 858.900 868.025 858.050868.962
MHz

DMR 8568.9000MHz Mask D 100W
REW=100Hz, VBEW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 868.9 MHz 10w 12.5 kHz Channel Spacing
0.0-
-10.0 /f" / ““«\\
o il <
ol If AR |
ol i I H\\
"y |HE X
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100.0-| | | | | Reference Il/\/ |
868,837 868,850 868,875 868,900 868925 868.950868.962
MHz

DMR 868.9000MHz Mask D 10W
REW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass
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Transmitter Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 5.5
Tx FREQUENCY: 868.9 MHz 100 W 12.5 kHz Channel Spacing
0.0- = —
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RS Vi .
T S “
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sV /AR A
-60.0 } IN
-70.10 / ]
-80.0 M W Limit —:,]_I‘I‘
vhe oL
-90.0 MNW 1I”lLEmissin:m ﬂl‘—l;’\,_
100.0-| | | | | Reference | |/\/ |
808,837 808,850 808.875 808,900 808.925 808.9508608.902
MHz
DMR £68.9000MHz Mask G 100W
RBW-=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 868.9 MHz 10W 12.5 kHz Channel Spacing
0.0- —
-10.0 f”fﬁf Im". w“&.
200 ///‘ / \l “1\\\
T SN ‘
i : AR \\
@ 500
i (1 [~
-60.0 / / IL \
-70.10 H \
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-100.0-| | | | | Reference | |
808,837 808,850 808.875 808,900 808.925 808.9508608.902
MHz
DMR 868.9000MHz Mask G 10W
RBW-=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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SPECIFICATION:

TELTEST Laboratories
Tait International Ltd
Report Number 4139

ADJACENT CHANNEL POWER RATIO

FCC 47 CFR 90.543

MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.
2. The transmitter is modulated with the standard test pattern for digital modulation.
3. The test is performed in accordance with 47 CFR 90.543

RSS-1195.8.9

LIMIT CLAUSE: FCC 47 CFR 90.543 RSS-119 5.8.9
MEASUREMENT UNCERTAINTY: <1275GHz +3.0dB
MEASUREMENT RESULTS:
Analogue
Tx FREQUENCY: 769.1 MHz 100 W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -48.51 -46.38 -40
15.625 kHz 6.25 kHz -74.71 -74.79 -60
21.875 kHz 6.25 kHz -75.75 -75.76 -60
37.5kHz 25 kHz -71.19 -71.04 -60
62.5 kHz 25 kHz -74.1 -73.96 -65
87.5 kHz 25 kHz -77.56 -77.22 -65
150 kHz 100 kHz -75 -74.7 -65
250 kHz 100 kHz -79.95 -79.69 -65
350 kHz 100 kHz -84.25 -83.81 -65
>400 kHz to 12 MHz | 30 kHz (swept) -88.5 -80
12 MHz to paired | 5 117 (swept) -106.6 80
receive band
in (he paired TecelVe | 30 kHz (swept) 1109.2 85
Analogue
Tx FREQUENCY: 774.9 MHz 100 W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -48.43 -46.8 -40
15.625 kHz 6.25 kHz -74.78 -74.5 -60
21.875 kHz 6.25 kHz -75.49 -75.82 -60
37.5kHz 25 kHz -71.21 -71.12 -60
62.5 kHz 25 kHz -73.79 -73.91 -65
87.5 kHz 25 kHz -77.32 -77.37 -65
150 kHz 100 kHz -75 -74.83 -65
250 kHz 100 kHz -80.13 -79.76 -65
350 kHz 100 kHz -84 -84.1 -65
>400 kHz to 12 MHz | 30 kHz (swept) -89.2 -80
12 MHz to paired | 5 117 (swept) -107.6 80
receive band
in he paired receive | 30 kHz (swept) -109.1 85

FCC ID: CASTBCK4B
IC : 737A-TBCK4B
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TELTEST Laboratories
Tait International Ltd
Report Number 4139

Adjacent Channel Power Ratio

Analogue
Tx FREQUENCY: 769.1 MHz 100 W 25.0 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
15.625 kHz 6.25 kHz -59.36 -57.37 -40
21.875 kHz 6.25 kHz -75.74 -76.05 -60
37.5kHz 25 kHz -76.89 -77.03 -60
62.5 kHz 25 kHz -73.35 -73.35 -65
87.5 kHz 25 kHz -77.24 -77.4 -65
150 kHz 100 kHz -73.81 -73.66 -65
250 kHz 100 kHz -79.28 -79.11 -65
350 kHz 100 kHz -83.46 -83.21 -65
>400 kHz to 12 MHz | 30 kHz (swept) -88.8 -80
12 MHz to paired 30 kHz (swept) -106.2 80
receive band
in (he paired recelVe | 30 kHz (swept) 107.7 85
Analogue
Tx FREQUENCY: 774.9 MHz 100 W 25.0 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
15.625 kHz 6.25 kHz -58.87 -58.93 -40
21.875 kHz 6.25 kHz -75.53 -75.24 -60
37.5kHz 25 kHz -77.26 -77.16 -60
62.5 kHz 25 kHz -73.21 -73.35 -65
87.5 kHz 25 kHz -77.25 -77.21 -65
150 kHz 100 kHz -74.89 -74.31 -65
250 kHz 100 kHz -80.1 -79.95 -65
350 kHz 100 kHz -84.04 -84.16 -65
>400 kHz to 12 MHz | 30 kHz (swept) -88.6 -80
12 MHz to paired 30 kHz (swept) -106.1 80
receive band
in he paired receive | 30 kHz (swept) 107.8 85

FCC ID: CASTBCK4B
IC : 737A-TBCK4B
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FFSK, 1200 bps

TELTEST Laboratories

Tait International Ltd
Report Number 4139

Adjacent Channel Power Ratio

Tx FREQUENCY: 769.1 MHz 100 W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -55.69 -56.26 -40
15.625 kHz 6.25 kHz -74.48 -74.8 -60
21.875 kHz 6.25 kHz -75.64 -75.26 -60
37.5kHz 25 kHz -71.11 -71.35 -60
62.5 kHz 25 kHz -73.97 -73.94 -65
87.5 kHz 25 kHz -77.52 -77.25 -65
150 kHz 100 kHz -75.2 -74.98 -65
250 kHz 100 kHz -80.08 -79.66 -65
350 kHz 100 kHz -83.85 -83.79 -65
>400 kHz to 12 MHz | 30 kHz (swept) -88.7 -80
12 MHz to paired | 5 117 (swept) -106.6 80
receive band
in (he paired recelVe | 30 kHz (swept) -107.2 85
FFSK, 1200 bps
Tx FREQUENCY: 774.9 MHz 100 W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -55.5 -56.49 -40
15.625 kHz 6.25 kHz -74.63 -74.44 -60
21.875 kHz 6.25 kHz -75.61 -75.09 -60
37.5kHz 25 kHz -71.13 -71.32 -60
62.5 kHz 25 kHz -74.24 -74.23 -65
87.5 kHz 25 kHz -77.51 -77.46 -65
150 kHz 100 kHz -75.39 -74.96 -65
250 kHz 100 kHz -80.23 -79.78 -65
350 kHz 100 kHz -83.99 -84.14 -65
>400 kHz to 12 MHz | 30 kHz (swept) -89.3 -80
12 MHz to paired | 55 117 (swept) -107.5 80
receive band
in ho paired receive | 30 kkz (swept) -106.5 85
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TELTEST Laboratories
Tait International Ltd
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Adjacent Channel Power Ratio

DMR
Tx FREQUENCY: 769.1 MHz 100 W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP(dBc)
9.375 kHz 6.25 kHz -43.35 -44.44 -40
15.625 kHz 6.25 kHz -74.42 -74.44 -60
21.875 kHz 6.25 kHz -75.38 -75.65 -60
37.5kHz 25 kHz -71.23 -71.35 -60
62.5 kHz 25 kHz -73.79 -73.8 -65
87.5 kHz 25 kHz -77.57 -77.68 -65
150 kHz 100 kHz -74.94 -74.62 -65
250 kHz 100 kHz -79.71 -79.49 -65
350 kHz 100 kHz -83.45 -83.27 -65
>400 kHz to 12 MHz | 30 kHz (swept) -88.3 -80
12 MHz to paired | 5 117 (swept) -106.7 80
receive band
in (he paired recelVe | 30 kHz (swept) -107.1 85
DMR
Tx FREQUENCY: 774.9 MHz 100 W 12.5 kHz Channel Spacing
Frequency Offset Measurement ACP Measured | ACP Measured Maximum
Bandwidth Lower (dBc) Upper (dBc) ACP (dBc)
9.375 kHz 6.25 kHz -43.32 -46.14 -40
15.625 kHz 6.25 kHz -74.33 -74.24 -60
21.875 kHz 6.25 kHz -75.58 -76 -60
37.5kHz 25 kHz -71.12 -71.26 -60
62.5 kHz 25 kHz -73.51 -73.82 -65
87.5 kHz 25 kHz -77.44 -77.39 -65
150 kHz 100 kHz -75.24 -74.85 -65
250 kHz 100 kHz -80.18 -79.8 -65
350 kHz 100 kHz -84.2 -84.09 -65
>400 kHz to 12 MHz | 30 kHz (swept) -88.7 -80
12 MHz to paired | 55 117 (swept) -106.8 80
receive band
in he paired receive | 30 kHz (swept) -107.2 85
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TEST EQUIPMENT LIST

Equipment Type | Information Manufacturer Model No Serial No# Tait ID Cal Due
AC Voltmeter Tait 1 21-May-21
Audio Analyser TREVA1 Hewlett HP8903A 2437A04625 | E4986 25-Sep-21
Packard
Coax Cable 2m Black Suhner RG214HF/Nm/ TeltestBlack4 | E4653 30-Oct-21
Nm/2000
Coax Cable 2m Black Suhner RG214HF/Nm/ TeltestBlack6 | E4849 30-Oct-21
Nm/2000
Coax Cable 2m Black Suhner RG214HF/Nm/ TeltestBlack7 | E5004 30-Oct-21
Nm/2000
Modulation TREVA1 Hewlett HP8901B 2441A00393 | E3073 28-Sep-21
Analyser Packard (Opt 002)
Modulation Includes Audio Rohde & FMA0852.8500.52 | 842541/001 E3554 25-Mar-21
Analyser Analyser Schwarz
Power Meter TREVA1 Power Hewlett HP11722A 3111A05573 | E7054 28-Sep-21
Head for HP8901 Packard
Power Supply AC Variac Yamabishi S-260-5 TX-533 E1737
RF Attenuator 30+3dB 350W Weinschel 67-30-33 & CK9178 E5023 30-Oct-21
BW-N3W5+
RF Attenuator TREVA1 3dB Weinschel Model 1 BL9958 E4081 30-Oct-21
RF Attenuator TREVA1 20dB Weinschel 40-20-23 MF817 E4082 30-Oct-21
150W
RF Combiner TREVA1 Minicircuits ZFSC-4-1 - E4083
Signal Generator | TREVA1 Analog Agilent E8663D MY50420224 | E4908 28-Sep-22
3.2GHz
Spectrum 13.2GHz Agilent PSA E4445A MY42510072 | E4139 7-Oct-22
Analyser
Temp & Humidity Hobo U21-011 10134276 E4981 7-Jul-21
datalogger
TREVA 1 Teltest - 1 - 2-Dec-20
Testware Occupied July 2019 - -
Bandwidth
Testware Sideband Spectrum February 2017 - -
Testware TREVA 29/01/2020 - -

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

instruments.
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ANNEX A — TEST SETUP DETAILS

All 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
Occupied Bandwidth, Sideband Spectrum and Adjacent Channel Power Ratio testing.

“TREVA” Test
Automation Digital Scope
PTT
Mod Analyser/ ]
Counter
Audio
AC Analyser
ower Sensor
Signal
t Generator 1
H EUT | Attenuator ||
|
I Signal
| Generator 2
Environmental I
Chamber |
I Signal
i Generator 3
|
|
|
|
I
|
1 Attenuator iﬁiﬁf;‘érr"
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