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INTRODUCTION

Type approval testing of the TBCK4A, 50 Watt, Base Station transceiver, in order to demonstrate
compliance with FCC 47 Parts 22, & 90-subpart R, and RSS-119 Issue 11 & RSS-Gen Issue 4. This
radio supports Analogue, APCO P25 phase-1 and APCO P25 phase-2 modulations.

REPORT PREPARE

D FOR

Tait Communications

PO Box 1645
558 Wairakei Road
Christchurch
New Zealand

DESCRIPTION OF SAMPLE

Manufacturer
Equipment:

Type:

Sales Package Code
Frequency range

Tait Limited

Base Station Transceiver

TBCK4A

TB9415-K4H0-K4HO0-A1BA-10
762 > 870 MHz

Transmit Power 50W
Modulati Channel Speech | Symbol Rate | Data Rate
odulation Spacing | Channels | (symbols/sec) (bps)
Analogue FM 12.5 kHz 1 ~ ~
C4FM 12.5 kHz 1 4800 9600
APCO P25 Phase 1
LSM 12.5 kHz 1 4800 9600
APCO P25 Phase 2 | H-DQPSK 12.5 kHz 2 6000 12000
HARDWARE & SOFTWARE - Digital Modulation Testing
Quantity: 1of each
Description Product Code Serial Firmware Version HardV\_/are
Number Version
Reciter T01-01103-NAAA | 18209183 p25-2.00.00.0005 00.00
Power Amplifier T01-01121-NAAA | 18209414 1.07.00.0002 0006
PMU TBA30A0-0100 18208873 0316 01.00
Front Panel T01-01110-BAAA | 18210060 1.07.00.0002 00.04
HARDWARE & SOFTWARE — Analogue Modulation Testing
Quantity: 1of each
Description Product Code Serial Firmware Version HardV\_/are
Number Version
Reciter T01-01103-NAAA | 18209183 p25-trunk.20150508T172430 00.00
Power Amplifier | TO1-01121-NAAA | 18209414 | OO 'Oo'tr“”ﬁﬁ%a%?'zomom8 0006
PMU TBA30A0-0100 18208873 0316 01.00
Front Panel T01-01110-BAAA | 18210060 | O-01:00-trunk.375640.20150225 |, o,
T133901
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TEST CONDITIONS

All testing was performed between 20" April > 18" May 2015, and under the following conditions:
Ambient temperature:  15°C = 30°C

Relative Humidity: 20% > 75%

Standard Test Voltage 120 Vac

Analogue modulation is provided via an Ethernet UDP connection and is encoded according to ITU-T
G.711 (y-law).

P25 Phase | modulations tested are C4FM and 1/4DQPSK for LSM. The tests were performed using
the 1011 Hz tone test pattern specified in TIA-102.CAAA.

The P25 Phase Il modulation tested is 2-slot TDMA using H-DQPSK (Harmonised Differential
Quadrature Phase Shift Keying) for the downlink (base station to terminal). The tests were performed
using the 1031 Hz tone test pattern specified in TIA-102.CCAA.

FCC ID: CASTBCK4A Page 5 of 74 Report Revision: 1
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STATEMENT OF COMPLIANCE

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

Equipment:
Type:

Sales Package Code:

Quantity:
Consisting Of:

HARDWARE & SOFTWARE — Digital Modulation Testing

Base Station Transceiver
TBCK4A

1 of each

TB9415-K4H0-K4HO-A1BA-10

Description Product Code Serial Firmware Version HardV\_/are
Number Version
Reciter T01-01103-NAAA 18209183 p25-2.00.00.0005 00.00
Power Amplifier T01-01121-NAAA 18209414 1.07.00.0002 0006
PMU TBA30A0-0100 18208873 0316 01.00
Front Panel T01-01110-BAAA 18210060 1.07.00.0002 00.04
HARDWARE & SOFTWARE — Analogue Modulation Testing
Description Product Code Serial Firmware Version Hardvs_/are
Number Version
Reciter T01-01103-NAAA | 18209183 p25-trunk.20150508T172430 00.00
Power Amplifier | T01-01121-NAAA | 18209414 | 0 .OO.trun_II_<ﬁE:3335?3766.2014091 81 o006
PMU TBA30A0-0100 18208873 0316 01.00
Front Panel T01-01110-BAAA | 18210060 | OO 'Oo'tr“”ﬁ%é%%ﬁo'zm 50225 1 40,04

to which this declaration relates, is in conformity with the following standards:

Signature:

FCC 47 CFR Parts 22, & 90-subpart R

RSS-119 Issue 11 & RSS-Gen Issue 4

M. C. James

Laboratory Technical Manager

Date:

FCC ID: CASTBCK4A
IC : 737A-TBCK4A
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MODULATION TYPES, NECESSARY BANDWIDTH & EMISSION
DESIGNATORS

MODULATION TYPES:

F3E Analogue Frequency Modulation (FM)
F1E, F7E P25 phase 1 Digital Voice 9600 bps
F1D, F7D P25 phase 1 Digital Data 9600 bps
D1W, D7W LSM 9600 bps
F1wW P25 phase 2 Digital Voice / Data 12000 bps
EMISSION DESIGNATORS:
Channel Spacing 12.5 kHz
FM 11KOF3E
8K10F1E
Digital Voice P25 phase 1
8K10F7E
8K10F1D
Digital Data P25 phase 1
8K10F7D
8K70D1W
LSM
8K70D7W
Digital Data P25 phase 2 9K80D7W

CALCULATIONS

FM

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 Bandwidth

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

APCO P25 Phase 1: C4FM

Digital Voice / Data (C4FM - 4 level frequency shift keying)

Digital Voice/data transmissions use a 4 level frequency shift keying modulation scheme.

The necessary bandwidth has been measured using the 99% energy rule, and in accordance with
FCC KDB 971168 D01 and RSS-Gen 4.6.1.

Digital Voice 12.5 kHz Bandwidth

99% bandwidth Emission Designator

= 8.1 kHz 8K10F1E
F1E represents a digital FM voice transmission
8K10F7E

F7E represents two or more channels containing
quantized or digital voice information

Digital Data 12.5 kHz Bandwidth

99% bandwidth Emission Designator

=8.1 kHz 8K10F1D
F1D represents an digital FM data transmission
8K10F7D

F7D represents two or more channels containing
quantized or digital information

FCC ID: CASTBCK4A Page 7 of 74 Report Revision: 1
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Emission Designators - Continued

APCO P25 Phase 1: Linear Simulcast Modulation (LSM)

Digital Voice/data transmissions use a 4 level frequency shift keying modulation scheme.

The necessary bandwidth has been measured using the 99% energy rule, and in accordance with
FCC KDB 971168 D01 and RSS-Gen 4.6.1.

CQPSK Digital Data 12.5 kHz Bandwidth

99% bandwidth Emission Designator

= 8.7 kHz 8k70D1W
D1W represents a single channel containing
quantized or digital information combining of two
modulation modes simultaneously (amplitude +
angle) for a data/telephony combination.

8K70D7W

D7W represents two or more channels containing
quantized or digital information combining of two
modulation modes simultaneously (amplitude +
angle) for a data/telephony combination.

APCO P25 Phase-2: H-DQPSK

H-DQPSK is a non-constant envelope modulation scheme using 4-symbols which each contain 2-bits.
The necessary bandwidth has been measured using the 99% energy rule, and in accordance with
FCC KDB 971168 D01 and RSS-Gen 4.6.1.

H-DQPSK Digital Data 12.5 kHz Bandwidth

99% bandwidth Emission Designator

= 9.8 kHz 9K80D7W
D7W represents two or more channels containing
quantized or digital information combining of two
modulation modes simultaneously (amplitude +
angle) for a data/telephony combination.

FCC ID: CASTBCK4A Page 8 of 74 Report Revision: 1
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TEST RESULTS
TRANSMITTER OUTPUT POWER (CONDUCTED)

SPECIFICATION: FCC 47 CFR 2.1046
RSS-119 54

GUIDE: TIA/EIA-603D 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.

MEASUREMENT RESULTS:
Manufacturer’'s Rated Output Power: Switchable: 50 W and 5 W
Nominal 50W 764.06875 770.06875 774.98750 851.06875 858.56875
MHz MHz MHz MHz MHz
Measured 51.8 51.3 53.0 51.5 52.9
Variation % 3.5 2.5 6.0 3.1 5.9
Variation dB 0.2 0.1 0.3 0.1 0.2
. 866.00000 868.98750
Nominal 50W MHz MHz ~ ~ ~
Measured 54.4 55.0 ~ ~ ~
Variation % 8.8 10.0 ~ ~ ~
Variation dB 0.4 0.4 ~ ~ ~
Nominal 5W 764.06875 770.06875 774.98750 851.06875 858.56875
MHz MHz MHz MHz MHz
Measured 5.0 5.0 5.0 5.3 55
Variation % -0.5 0.3 04 7.0 10.7
Variation dB 0.0 0.0 0.0 0.3 0.4
. 866.00000 868.98750
Nominal 5W MHz MHz ~ ~ ~
Measured 55 5.6 ~ ~ ~
Variation % 10.2 11.8 ~ ~ ~
Variation dB 0.4 0.5 ~ ~ ~
Measurement Uncertainty +0.6dB
FCC ID: CASTBCK4A Page 9 of 74 Report Revision: 1
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Transmitter Output Power (Conducted) - continued
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: CASTBCK4A Page 10 of 74 Report Revision: 1
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TRANSMITTER AUDIO FREQUENCY RESPONSE - PRE-EMPHASIS

SPECIFICATION: FCC 47 CFR 2.1047 (a)

GUIDE: TIA/EIA-603D 2.2.6

MEASUREMENT PROCEDURE:

1.
2.

3.
4.

Refer Annex A for Equipment set up.

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.

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

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 50 W transmit power.

NOTE: The upper audio frequency tested was 3800 Hz due to the 8000 Hz sample rate of the
modulating signal.

LIMIT CLAUSE: TIA/EIA-603D 3.2.6
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 764.06875 MHz 12.5 kHz Channel Spacing
Pre-Emphasis
15
10 —
0 e
5 el \\
@ -10 S
15 /] e |
-20 / ‘\
-25 -
-30
-35
100 1000 10000
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: 770.06875 MHz 12.5 kHz Channel Spacing
Pre-Emphasis
15.000
10.000 —=
5.000 e ]
0.000 — ':,- -
-5.000 el |
@ -10.000 B i \
- . /\—-—-' ‘/ \
-15.000 / —* \
-20.000 7 I
-25.000 S
-30.000
-35.000
100 1000 10000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 774.98750 MHz 12.5 kHz Channel Spacing
Pre-Emphasis
15
10 —
5 B i
@ -10 o
© 45 1/ - \
-20 / i \
-25 \‘_
-30
-35
100 1000 10000
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: 851.06875 MHz 12.5 kHz Channel Spacing
Pre-Emphasis
15
10 —
5 P
=g \
-5 = ;,"_:‘ = \
@ -10 S
gt S m— \
-20 / o \
25 1\
-30
-35
100 1000 10000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 858.56875 MHz 12.5 kHz Channel Spacing
Pre-Emphasis
15
10 —=
0 4 ,-:‘- ="
@ -10 B s
c sl L - \
-20 / ol \
.25 / L
-30
-35
100 1000 10000
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: 866.00000 MHz 12.5 kHz Channel Spacing
Pre-Emphasis
15
10 —
0 Y et
-5 . ,—:L'.;’-- - \
@ -10 ot \
° sl L A \
-20 // [ \L
-25
-30
-35
100 1000 10000
Modulation Frequency Hz
Deviation ------- Upper Limit  ------- Lower Limit

SPECIFICATION: FCC CFR 2.1047 (a)

Tx FREQUENCY: 868.98750 MHz

12.5 kHz Channel Spacing

Pre-Emphasis

15.000

10.000

5.000 -
0.000 T

-5.000 e

@ -10.000 ==

Al
T

15.000 -/
/

-20.000
/

| —t

-25.000
-30.000

-35.000
100 1000

Modulation Frequency Hz

10000

Deviation ------- Upper Limit ------- Lower Limit
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Tait Ltd

TRANSMITTER MODULATION LIMITING

FCC 47 CFR 2.1047 (b)

TIA/JEIA-603D 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.

12.5 kHz Channel Spacing

LIMIT CLAUSE: TIA/EIA-603D 1.3.4.4
Tx FREQUENCY: 764.06875 MHz
Modulation Characteristic
Positive Deviation
3
25 ey Limit
£ /"""'__—-—_a_"‘___
= 2 e = o — 300Hz
S 15 / /’ ------- 1000Hz
s 1 7 ; '
k Voo / — — = 2500Hz
3 1 7 7
o 7/
0.5 e /
0 e T /
-30 -20 -10 0 10 20
Input Level dB
Modulation Characteristic
Negative Deviation
3
N 25 — 1 e Limit
= 2 T /-—‘/ 300Hz
§15 e L -- 1000Hz
% 1 A / — — = 2500Hz
o “ | B¥-s
0.5 = = pr -~ r/
= = '_‘;Z_.'..--—/
-30 -20 -10 0 10 20
Input Level dB
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Transmitter Modulation Limiting

12.5 kHz Channel Spacing

Tx FREQUENCY: 770.06875 MHz
Modulation Characteristic
Positive Deviation
3
25 - Limit
£ e
T = ed-- —— 300Hz
€ 15 ¥ /’ ------- 1000Hz
& o f - 2500H
E i A — -
o ] /
0.5 |- - — -
0 -_-:_‘_'::——:::_".-..----"
-30 -20 -10 0 10 20
Input Level dB
Modulation Characteristic
Negative Deviation
3
~N 25 o e el oo Rl Limit
T 2 - - /— = 300Hz
.g 15 7 - - 1000Hz
% 1 . A / — — —2500Hz
(=] 0.5 & //"— .- /
0 "-::.f----;‘;i.:.--——/
-30 -20 -10 0 10 20
Input Level dB
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Transmitter Modulation Limiting

FCC CFR 2.1047 (b)

12.5 kHz Channel Spacing

Tx FREQUENCY: 774.98750 MHz
Modulation Characteristic
Positive Deviation
3
25 Limit
I B e T Sl
x 2 e 300Hz
: I" nnnnnnn
$ 15 // L 1000Hz
8 )7 / — — - 2500Hz
3 1 Il I"
(] 4 ’f"
0.5 T /
0 = === I
-30 -20 -10 0 10 20
Input Level dB
Modulation Characteristic
Negative Deviation
3
T 2 G R -~ 300Hz
§15 A - 1000Hz
% 1 . G — — —2500Hz
Qo5 DA /
0 | =l L —
-30 -20 -10 0 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 851.06875 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
3
25 ey Limit
T N i
= 2 s oy 300Hz
5 / /, ------- 1000Hz
= 15 7 K 7
8 )7 / / — — = 2500Hz
3 1 //‘ ';" /
o
05 ] C e ‘.-';/
e St
-30 -20 -10 0 10 20
Input Level dB
Modulation Characteristic
Negative Deviation
3
§ 20 e Lt Limit
I 2 e X AR -
£ 2 e = 300Hz
4 7
§15 S ,/ - 1000Hz
'% 1 A /| — — —2500Hz
Q05 DY 2
0 = i o ~“'_':....-/
-30 -20 -10 0] 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 858.56875 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
3
25 e Limit
§ R 5 7
x 2 T 300Hz
5 15 / /, ------- 1000Hz
- . F K Yy
ke )’ / / — — = 2500Hz
3 1 /I ’f‘,
a & | /
i
-30 -20 -10 0 10 20
Input Level dB
Modulation Characteristic
Negative Deviation
3
N 2.5 O WP it Limit
T 2 yau w /’ 300Hz
§15 L "~ S - 1000Hz
-% 1 & P4 /| — — —2500Hz
a ~ il B
0 5 — - — :_'/ /
b B e
-30 -20 -10 0] 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 866.00000 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
3
25 e Limit
T e s e A
x 2 = 300Hz
5 /7 / ------- 1000Hz
215 7 A 7
© 7 —_——
f P / 2500Hz
o I
0.5 — - —= P /
0 — "’-f---":_':...---—'/
-30 -20 -10 0 10 20
Input Level dB
Modulation Characteristic
Negative Deviation
3
N 25 el i Limit
T 2 i —_,,-— /, 300Hz
§15 L 7 AN - 1000Hz
-% 1 I 4 / — — —2500Hz
o 05 L //.‘- e /
L= __.__...-/
0
-30 -20 -10 0] 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 868.98750 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
Positive Deviation
3
25 - Limit
- /__...--'——"—_"7“___
T 2 T e 300Hz
c F B - A N
$ 15 // L 1000Hz
S ¥ g — — - 2500Hz
3 1 /I‘ ""
a ok L | /
i ]
-30 -20 -10 0 10 20
Input Level dB
Modulation Characteristic
Negative Deviation
3
N 29 RN PSP Limit
T 2 i e T 300Hz
§15 A - 1000Hz
-% 1 Y, A — — —2500Hz
[=] 0 5 — /f__: ,»”‘ /
o = —]
-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-119 5.5
GUIDE: TIA/EIA-603D 2.2.11
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
Emission Mask B — Resolution Bandwidth = 300 Hz, Video Bandwidth = 3 kHz
Emission Mask G — Resolution Bandwidth = 300 Hz, Video Bandwidth = 3 kHz
Emission Mask H — Resolution Bandwidth = 300 Hz, Video Bandwidth = 3 kHz

MEASUREMENT RESULTS:

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

LIMIT CLAUSE: FCC 47 CFR 90.210 RSS-119 5.5

EMISSION MASKS

Emission Mask B 12.5 kHz Channel Spacing Analog, Digital Voice/data
Emission Mask D 12.5 kHz Channel Spacing Analog, Digital Voice/data
Emission Mask G 12.5 kHz Channel Spacing Analog, Digital Voice/data
Emission Mask H 12.5 kHz Channel Spacing Analog, Digital Voice/data
DATA SPEED

Digital Voice/Data 12.5 kHz Channel Spacing 9600 bps & 12000 bps
FCC ID: CASTBCK4A Page 22 of 74 Report Revision: 1
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Occupied Bandwidth and Spectrum Masks
APCO P25 Phase-1 C4FM
Tx FREQUENCY: 764.06875 MHz 50W&5W 12.5 kHz Channel Spacing
Emission Masks are not required as this frequency is not within FCC 90.543 frequency band
769 > 765 MHz, and is covered by RSS-119 5.5 Table-3 ACP.
Tx FREQUENCY: 770.06875 MHz 50W&5W 12.5 kHz Channel Spacing

Emission Masks are not required as emissions limits are covered by FCC 90.543 ACP and RSS-119
5.5 Table-3 ACP.

Tx FREQUENCY: 774.98750 MHz 50W&5W 12.5 kHz Channel Spacing

Emission Masks are not required as emissions limits are covered by FCC 90.543 ACP and RSS-119
5.5 Table-3 ACP.
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Occupied Bandwidth and Spectrum Masks

Analogue
SPECIFICATION: FCC CFR 2.1049 (c) Mask-B & D RSS-119 5.5 Mask-D

Tx FREQUENCY: 851.06875 MHz 50 W 12.5 kHz Channel Spacing

0.0- 0.0-
-10.0- -10.0-
20,0 -20.0-]
-30.0- -30.0-
_40.0- -40.0-
& -50.0- & -S0.0-
- -60.0-]
60.0 W
70.0- -70.0-]
H0.0 Limit [ 80.07) Limit a7
-90.0) Emlsslon /\, -90.0- “ Emission r7\,._
1000 Refefeﬂce Lo, D, i s, Mererancel
" esioeesiozn  esiod0  ssieD  esiOsn 85100 " gt 851006 651,020 51040 oSl 060 851080 651100 851,131
MHz
Analogue Modulation 851.0688MHz Mask B 50W Analogue Modulation 551 OGBBMHZ Mask D 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
’ Result=P;:|ss Result=Pass

Tx FREQUENCY: 851.06875 MHz 5W 12.5 kHz Channel Spacing

0.0 0.0-
-10.0- -10.0-]
20,0~ -20.0-]
-30.0- -30.0-
-40,0- -40.0-
B -50.0- g -50.0-
600 -60.0-] H
70,0~ -70.0-]
80,0 Lirnit =T -60.0 Lirit.
0.0 ‘Ir"slsL?‘r:lu|‘ A /\,J 90,0~ Em;sslon
1000 ‘ ! | ‘ Reference ! -100.0-) R arence .
B51006 051020 51040 651060 85080 651100 851131 A51006 651020 BSLOM0  ESLO0G0 BSLOAD 651100 851131
MHz MHz
Analogue Modulation 851.0688MHz Mask B 5w Analogue Modulation 851.0688MHz Mask D SW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass

Tx FREQUENCY: 858.56875 MHz 50 W 12.5 kHz Channel Spacing

0.0- 0.0-

-10.0-] -10.0-]

-20.0-] -20.0-]

-30.0-] -30.0-

-40.0-] -40.0-

@ -50.0- g -50.0-

-60.0 -60.0-]

0.0~ 7.0+ T

80,0 Lirn; -60.0 Lirit.

-90.0 | Emlsslon -90.0-| Ermission

.
0 ReFerence -t00.0-] n ‘ Vb W 1 Referenceﬁ l
sss S06 650520 BSBS40  OSO.560  BSBSE0 656,600 ' asalea SRS 50520 BSA.SH0  OSB.S60  BSB.SE0 654,600 858,631
MHz MHz
Analogue Modulation 858.5688MHz Mask B 50W Analogue Modulation 858.5688MHz Mask D 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
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Occupied Bandwidth and Spectrum Masks

Analogue
SPECIFICATION:

Tx FREQUENCY: 858.56875 MHz

Tx FREQUENCY: 866.00000 MHz

FCC CFR 2.1049 (c) Mask-B & D

5W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

0.0 0.0~
-10,0- -10.0-]
20,0~ -20.0-]
30,0 -30.0]
-40,0- -40.0-]
B -50.0- @ -50.0-
600~ -60.0-]
70,0~ -70.0-]
-80.0 Limnit. m -80.0 Limit:
a0+ Erssion L “o0.0-] Emission
Reference ReFerance
-100,0- ! | | ; ] ] -100.0-| !
O50.506 B5B.520  HSA.54)  BSES60  BSA.SHD  BSB.60 858,631 A53.506 BSG.520  BSE.540 0SB seu B58580 654600 BsE Al
MHz
Analogue Modulation 858.5688MHz Mask B SW Analogue Modulation BSB 56BBMH2 Mask D SW
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass

50 W

12.5 kHz Channel Spacing

0.0 0.0~
-10,0- -10.0-]
20,0 -20,0-]
30,0 -30.0-]
40,0 40,01
B 50,0 g -50.0-
0.0 -60.0-]
70,0 70,0
80.0 Limit -80.0- Limit 1
om0+ Emission a0~ i NJJ}) Enission e
. Referem 1000-| ‘I Pl vandt : A |
865,997 B65.060  BES.OEB0  G6A.O00 66020  GGA.MD 86602 865,937 965.060  B6S.980  866.000  866.020 866.062
MHz MHz
Analogue Modulation 866.0000MHz Mask B 50W Analogue Modulation 866.0000MHz Mask D 50W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak RBW=100Hz, YBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
Tx FREQUENCY: 866.00000 MHz 5W 12.5 kHz Channel Spacing
0.0 0.0
-10,0- -10,0-
20,0 20,0
-30.0- -30.0-
40,0 40,0
B -50.0- B -50.0-
60,0 60,0
70,0 70,0
80.0 Limit ) 80.0 Limit
om0+ Erission " om0+ Erission
Reference Reference
-100.0- 1 1 1 I I ] -100.0- 1 1
865,997 865.060 865980 866000  866.020  866.040  366.062 865,997 865.960 865,980 ass 000 866020 MO 866D
MHz
Analogue Modulation 866.0000MHz Mask B 5W Analogue Modulation 566 0000MH2 Mask D 5W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak RBW=100Hz, YBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass

FCC ID: CASTBCK4A
IC : 737A-TBCK4A
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TELTEST Laboratories
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Report Number 3646

Occupied Bandwidth and Spectrum Masks

Analogue

SPECIFICATION:

Tx FREQUENCY:

868.98750 MHz

0.0

-10,0-

-20,0-

-30,0-

40,0

g -50.0-

60,0

-70,0-

-80.0- Limit

30,0~ Emission
. Refﬁrentarl)u-uu

868, 925 BhE. 94EI

868960 565980

IMHz
Analogue Modulation 868.9875MHz Mask B 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

69, EIEIIJ BE9. EIZEI

i
o

'
BE9.| EIEEI

Tx FREQUENCY:

868.98750 MHz

0.0-
-10.0-
-20.0-
-30.0-
-40,0-

B -50.0-
-60.0-
-70,0-
-80,0~

-80.0-|

-100,0-,

'
660,925 566,940

Limit ()

Ermission e
b Tyl re J
Reference

6m3R0  EEO.OD0  £69.020

MHz
Analogue Modulation 868.9875MHz Mask B 5W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak

Result=Pass

'
863,960

v '
869,050

FCC ID: CASTBCK4A

IC :

737A-TBCK4A

FCC CFR 2.1049 (c) Mask-B & D

50 W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

dB

-90.0 - A 1
o 0_‘N | “H.m.!.ul.hﬂ.)t

0.0-
-10.0
-20.0 -
-30.0 -
-40,0 -

-50.0-
-60.0- N
-70.0- T !

-80.0- Limit o
\M‘U Emission |7
Al Reference | i f_u !

i
869.000 869,020 869,050

0.
966,025 BERO40  BEG.060  B66.980

MHz
Analogue Modulation B868.9875MHz Mask D 50W
RBW=100Hz, YBW=1000Hz, Detector Mode=Peak

Result=Pass

5W

12.5 kHz Channel Spacing

dB

0.0~
-10.0-]
-20.0-]
-30.0]
-40.0-]
-50.0-]
-60.0-]
-70.0-]
-60.0 Lirnit
“o0.0-] Emission
ReFerancé
-100.0-
O6B.975 B6A.S40  BEA.960 BB gau 000 B6s.0z0 869,050
Analogue Modulation BGB 9875MH2 Mask D SW
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

Page 26 of 74

Report Revision: 1
Issue Date: 18-May-2015



TELTEST Laboratories

Tait Ltd

Report Number 3646

Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-1 C4FM
SPECIFICATION:

Tx FREQUENCY: 851.06875 MHz 50 W

FCC CFR 2.1049 (c) Mask-B & H

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

Tx FREQUENCY: 851.06875 MHz 5W

0.0~ 0.0-
0.0 -10.0-]
2.0 -20.0-]
“an.0- -30.0-
4.0 -40.0-
@ -50.0- g -50.0-
0.0 -60.0-
-70.0- 70.0- 1 I
-80.0- Limit o 60,0 Limit 7
-a0.0- Emission s -90.0- Emissian e
Reference A" [ MA L Rsfersnce |
-100.0 ' ! i ' I S -100.0 : i , ' R
851,006 851,020  851.040  851.060 851080  851.100 851151 651,006 651,020 651040  851.060  BS1.080  851.100 851,131
MHz MHz
C4FM B851.0688MHz Mask B 50W C4FM 851.0688MHz Mask D 50W
RBW=2300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.0~
-10,0-
-20.0-
-30.0-
-40.0-
o -50.0-
-60.0-
-70.0-
-80.0 Linit y
_an.0- Emission [
o
Reference A
'100'01 1 I I I i 1 1
§51.006 851,020 851040  B51.060  B5L.0S0  851.100 851,131
MHz
C4FM 851,0688MHz Mask H 50w
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

12.5 kHz Channel Spacing

C4FM B851.0688MHz Mask H 5w
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

FCC ID: CASTBCK4A
IC : 737A-TBCK4A
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0.0 0.0~
-10,0- -10,0~
20,0 -20.0-
30,0 -30.0~
-40.0- -40.0-
= 500 o -50.0-
0,0 -60.0- “
0.0 -70.0-
80.0 Linit [T -80.0 Limit (g
0.0 E»n;‘\shs.lgr‘;‘wr“/‘r}u\r‘_\\l _a0.0-] Emission J(’K
Reference [ reforence o [0
-100,0-, ; | | 1 ; ! { -100.0- | ! | ; i 1 {
851.006 851,020 851,040  851.060 851080  851.100 851,131 851006 B51.020  851.040  851.060  851.080  851.100 851,131
C4FM 851.0688’:2;2 Mask B 5w C4FM 851 .0685’::;2 Mask D SW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.0~
-10.0-
20,0~
-30.0-
-40.0-
o -50.0-
-60.0-
-70.0-
-80.0- Limit 7
-30.0- rission ll b
1on0-} . ‘ . | RIEFErEn(E .,_ |
851.006 851,020  851.040 851,060  851.080 851,100 851,131
MHz
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Tait Ltd

Report Number 3646

Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-1 C4FM

SPECIFICATION:

Tx FREQUENCY:

858.56875 MHz

0.0

-10.0

20,0

30,0

-40.0 =

50,0

dB

H

-70.0-

-80.0-

-90.0 =

~100.0-!

00.0 - i
B858.506 858.520

Limit =1
Emission s
Reference [
B5B560  BSASAD  BS8.600 ' asmeal
MHz
C4FM 858.5688MHz Mask B 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

1
858,540

0.0

-10.0-

-20.0-

-30.0-

-40.0 -

L -50.0-

60,0

=70.0 -

50,0

90,0

-1

00,0 !
858,506 858,520

Limit. 1
Emission e
Reference ¢
ESE.‘SGD BSB‘ISBU ESE.‘GUD ' 858:631
MHz
C4FM 858.5688MHz Mask G S50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

'
856,540

Tx FREQUENCY:

858.56875 MHz

0.0
-10.0 -
200+
=300
4001 -
@ 500
-60.0 -
7010 -
0.0 Linit ()
00 P
o004 | . . . RIEFErEnEE ‘]_ .
858,506 858.520 56,540 858.560 858,580 858.600 58,631
MHz
C4FM 858.5688MHz Mask B 5W
RBW=300Hz, VYBW=3000Hz, Detector Mode=Peak
Result=Pass
0.0
-10.0-
0.0
=30.0-
400 -
@ 50,0
500 -
700 -
-80.0 Linit T
00 e, o
o004 ‘ . . . RIEFErEnEE ‘]_ .
858,506 858.520 55,540 858.560 858,580 858.600 58,631

MHz
C4FM 858.5688MHz Mask G 5W
RBW=300Hz, VYBW=3000Hz, Detector Mode=Peak
Result=Pass

FCC ID: CASTBCK4A

IC

1 737TA-TBCK4A

FCC CFR 2.1049 (c) Mask-B & G

50 W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

0.0-

-10.0

-20.0 -

-30.0

-40.0 -

-50.0 -

dB

60,0 -

-70.0 -

-80.0

-90,0 -]
1 U_Md e i b

o0.0-} ;
958,506 §55.520

Limik

o
Erission W
Reference / -

853560 BSA.S00  BSB.600 ' asaea
MHz
C4FM B858.5688MHz Mask D 50W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak

Result=Pass

h
656.540

5W

12.5 kHz Channel Spacing

0.0+
-10.0-|
-20.0-]
-30.0-|
-40.0-|
5 -50.0-
-60,0-|
-70.0-]
-80.0 Limit =7
-90,0- Emission JF
100.0-) I ‘ ‘ ‘ P‘\eference Il_"_m»:
650,506 656.520  650.540 856,560  650.560  858.600 658,631
CAFM BSB.SGBBm;Z Mask D 5W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-1 C4FM
SPECIFICATION:

Tx FREQUENCY: 866.00000 MHz

FCC CFR 2.1049 (c) Mask-B & G

50 W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

0.0 0.0
-10.0- -10,0-
20,0 20,0
-30.0- -30.0-
-40.0- -40,0-
g -50.0- B -50.0-
60,0 60,0
70.0- 70,0 .
60.0 Limit | 80.0 Limit =
90,0 Emission H/\. 50,0 Emission e
100,04 Reeference i o0 N\.\ o e Reference W7,
085,537 BES.960  B6S.SA0  O6A.O00  GGG.0ZD 666040 66,062 865,937 BESS60  BESSA0 G000 BGG.0Z0  G66.040 866,062
MHz MHz
C4FM 866.0000MHz Mask B 50W C4FM 866.0000MHz Mask D 50W
RBW=300Hz, vBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass

0.0
-10,0-
20,0~
-30.0
40,0

@ -50.0-
0.0
70,0
-80.0 Linnit 0

_an.0- Emission  —d.

Reference M

'IDD'D_\ 1 I 1 I I i [

855.937 865.960 565980 866000  866.020  856.040  866.062
MHz
C4FM 866.0000MHz Mask G 50W

RBW=300Hz, VYBW=3000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 866.00000 MHz

5W

12.5 kHz Channel Spacing

0.0 0.0+
-10.0-| -10.0-
20,0 -20.0-
-30.0-| -30.0-
-40.0| -40.0-
& 0.0 @ -50.0-
60,0 -| 60,0
70,0 -70.0-
80.0 Limit 1 -60.0 Limit 0
90,0 Emissww 90,0 Emission [
4k §e
Reference Reference
-1opo- i i i i i I -100.0- 4 | i | i N X
665,937 665960  685.980 866000  868.020  G66.040 666,062 65,937 965960 665,980 966,000 866020 866,040 366,062
MHz MHz
C4FM B66.0000MHz Mask B SW C4FM 866.0000MHz Mask D SW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass

00
-10,0
20,0+
30,0
-40.0 -

@ 500
-60.0-

-70.0-

-80.0 Limit 1

-90.0 -

Enmission Al g

Wit LA

-100.0- |
865.937

'
865,960

1
865,980

'
866,000

'
866.020

Reference

i
866,040

F

T
B66.062

MHz
C4FM 866.0000MHz Mask G 5W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak
Result=Pass

FCC ID: CASTBCK4A
IC : 737A-TBCK4A
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Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-1 C4FM
SPECIFICATION:

Tx FREQUENCY:

868.98750 MHz

FCC CFR 2.1049 (c) Mask-B & G

50 W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

0.0 0.0-
1m0+ -10.0-
20,0+ -20.0-
300+ -30.0-
_a0.0- -40.0-
5 500 = -s0.0-
60,0 60,0
70,0~ 70.0-] I
80.0- Limit =T -60.0 Limit [y
~an,0-] Emission o 90,0 Emission e
100 Refarence [ —1000—'(“’\/\‘"- o o Faference 10
068975 B6A.940 G960 BER.9ED  BES.000  B69.02Z0 ' B6.050 06R.575 BGA.40  GG.060  BEB.SE0  GSS.000  B69.020 " e0,050
MHz MHz
C4FM 868.9875MHz Mask B 50w C4FM B68.9875MHz Mask D 50W
RBW=300Hz, VBW="3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.0~
-10,0-
-20.0-
-30.0-
-40.0-
o -50.0-
-60.0-
-70.0-
-80.0- Lirit 11
_an.a- Emission e
Reference i
100.0-| ! ' ! | srerengs s I
868.925 868.940 868,950  858.980  869.000  869.020 869.050
MHz
C4FM B68.9875MHz Mask G 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY:

868.98750 MHz

dB

-100.0- :
B68.925 868,940

0.0

-10.0-

-20.0 =

30,0

=40.0 =

-50.0-

-A0.0 =

-70.0=

-80.0-

-90.0 -

Limit I

Ell'lnl‘s‘siun H/\rw
A

Reference

BEBSE0  BES.0OD  B69.0Z0 ' 869,050
MHz
C4FM 868.9875MHz Mask B 5w
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

i
868,960

dB

-1

0.0

-10.0-

-20.0 =

30,0

=40.0 =

-50.0-

-60.0 -

=70.0 =

50,0

-90.0 -

00,0} .
868,925 868,940

Lirnit:

Emission .I‘(/\.,r
LT
Reference

BEBSE0  GS.000  B69.0Z0 " ag9.050
MHz
C4FM 868.9875MHz Mask G 5W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

'
668,960

FCC ID: CASTBCK4A

IC

1 737TA-TBCK4A

5W

12.5 kHz Channel Spacing

0.0

-10.0-

20,0

=30.0-

-40.0

50,0

dB

60,0

70,0

50,0

90,0

~100.0-!

00.0- 1
865,925 365,940

Linit (M)
Emission [~
Reference v 7
868980 60000 869,020 " ge0.0m0
MHz
C4FM 868.9875MHz Mask D 5W
RBW=100Hz, YBW=1000Hz, Detector Mode=Peak

Result=Pass

0
865,960
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APCO P25 Phase-1 LSM

Tx FREQUENCY: 764.06875 MHz 50W&5W 12.5 kHz Channel Spacing
Emission Masks are not required as this frequency is not within FCC 90.543 frequency band

769 > 765 MHz, and is covered by RSS-119 5.5 Table-3 ACP.

Tx FREQUENCY: 770.06875 MHz 50W&5W 12.5 kHz Channel Spacing

Emission Masks are not required as emissions limits are covered by FCC 90.543 ACP and RSS-119
5.5 Table-3 ACP.

Tx FREQUENCY: 774.98750 MHz 50W&5W 12.5 kHz Channel Spacing

Emission Masks are not required as emissions limits are covered by FCC 90.543 ACP and RSS-119
5.5 Table-3 ACP.
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Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-1 LSM
SPECIFICATION:

Tx FREQUENCY: 851.06875 MHz 50 W

FCC CFR 2.1049 (c) Mask-B & H

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

LSM B851.0688MHz Mask H 50w
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 851.06875 MHz 5W

0.4 0.0

1m0+ -10,0-

20,0 20,0

300+ 30,0

-40.0- 40,0
B -50.0- B 50,0

600 60,0~

0.0 0.0 I

-80.0- Limit =1 80,0~ Limit ()

a0+ Emission [~ a0.0- Emission [

Reference iy - nr 4. Reference
'100‘01 I I 1 I Tt 1 VIUU‘U_\ I 1 1 1 i ot 1
851.006 B51.020  651.040 851050  ©51.080  851.100 851.131 851.006 851020  §51.040  BS1.060 851080  851.100 851,131
MHz MHz
LSM 851.0688MHz Mask B 50W LSM 851.0688MHz Mask D 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, YBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.4

-10.0 -

20.0-

30,0

-40.0-
@ -50.0-

60,0

70,0~

-80.0 Limit 1

-a0,0-] Emission _—

-100.0- | | 1 i T

851.006 651.020  651.040 851050 851080 8511
MHz

12.5 kHz Channel Spacing

0.0 0.0-
-10,0- -10.0-]
20,0 -20.0-]
30,0 -30.0-]
-40,0- -40.0-]
B -50.0- g -50.0-
-60.0- 60,0
70,0 -70.0-]
80.0 Limit ] -80.0] Limit ]
om0+ Erission [~ ~o0.0-] Enissian .
Reference M"‘*W‘WMM Reference g~
1000 ' l I I i i I -100.0-) | M i i e .
851.006 851020  §51.040  BS1.060 851080  851.100 351,131 851.006 651.020  651.040  65L.060  ©51.080  851.100 851,131
MHz MHz
LSM B851.0688MHz Mask B SwW LSM 851.0688MHz Mask D 5W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass

0.0-
-10.0-
-20.0-]
-30.0-
-40.0-

@ -50.0-
-60.0-
-70.0-
-80.0-

Lirnit:

g
e~

-90.0-] Emission
u

i

Reference
-100.0- !
851,006 851,020

BSL060  BSLOED  BS1.100 ' astim
MHz
LSM 851,0688MHz Mask H 5w
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

FCC ID: CASTBCK4A
IC : 737A-TBCK4A

'
851.040
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Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-1 LSM
SPECIFICATION:

Tx FREQUENCY: 858.56875 MHz

LSM 858.5688MHz Mask G S0W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 858.56875 MHz

0.0

-10.0-

=200

=30.0-

-40.0

-50.0 -

dB

60,0
-70.0

-80.0

i

Emission e
DR e
Reference

i | i
858,600 855.631

Limit

-90.0

sEmEE0  85Ega0
MHz
LSM 858.5688MHz Mask G SW
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak

Result=Pass

-100,0-| ! !
853,505 858,520 898,540

FCC ID: CASTBCK4A
IC : 737A-TBCK4A

FCC CFR 2.1049 (c) Mask-B & G

50 W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

0.0 0.0-
1m0+ -10.0-
20,0+ -20.0-
300+ -30.0-
400+ -40.0-
B -50.0- = -50.0-
60,0 -60.0-
0.0+ -70.0-
80,0 Limit [T -80.07 Limic =
om0+ Emission [ _an.0- Enission [
1000 -fut S Reference uyf o \o0.0 . Reference
- i 1 I I 1 I 1 1 1 - WU R '
858.506 858,520  858.540  BSG.560 858,580  858.600 858,631 O58.506 G56.520 BS540 BSB.S60  BSA.SE0  BSE.600 ' osaean
MHz MHz
LSM 858.5688MHz Mask B 50W LSM B858.5688MHz Mask D 50w
RBW=300Hz, VBW=23000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.0
-10,0-
20,0
-30.0-
-40,0-
B -50.0-
60,0
70,0
80,0 Limit [
90,0 Enmission e
100.0 (W hiafruts st ! | Ff.?fE(‘E”FE)uJI 5
§59.506 856.520  856.540  0SG.560  ©98.560  BS8.600 858,631
MHz

5W

12.5 kHz Channel Spacing

0.0- 0.0
-10.0- -10,0-
-20.0- 20,0
-30.0-| 30,0
-40.0-| 40,0~
= -50.0- B -50.0-
-60.0- 60,0
-70.0- 70,0
-80.0 Limit =T 80.0 Limit ()
_an.0-| Enission [~ a0~ Enission A
-100.0- Referance’ 100,04 o itht i Reference iy, [
B53.506 050,520 BSA.S4D  BSB.S60  BSA.SA0 653600 " aseleat G580 85B.520  BSA.540  BSE.S60 858580 BSS.600 ' amsea
MHz MHz
LsM 858.5688MHz Mask B 5W LSM B58.5688MHz Mask I 5W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
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TELTEST Laboratories
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Report Number 3646

Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-1 LSM
SPECIFICATION:

Tx FREQUENCY: 866.00000 MHz

0o
-10.0
-20.0-]
<300
-40.0 -

@ 500

-60.0

-70.0-

-80.0 Linit

.
[~

a0+ Emission

-100.0-IPlobusfiirtim i

I T
B65.937 B65.960

it
866000 886020 866,062
MHz
LSM B66.0000MHz Mask B 50W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak

Result=Pass

'
865,980

0.0
-10.0-
-20.0 -
-30.0-
-40.0 -

= 0.0
-60.0 -
-70.0 -
-80.0 ,j
[~

0 L

T
B66.062

Limit
90,0 Emission

1000 bty

) T
B65.937 865,960

866000 666020
MHz
LSM 866.,0000MHz Mask G 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

1
865,980

Tx FREQUENCY: 866.00000 MHz

0.0

-10.0-

20,0
=300
40,0~

o 500
40,0+
0.0+

-80.0+ Limit

=
=

90,0 Emission
"

Reference
-100.0 -

865.I9I37 BEE\‘IDDD Eﬁﬁ.‘DZD BEE\‘IEHIJ Eﬁlﬁ.IDﬁZ
IMHz
LSM 866.0000MHz Mask B 5SW
RBW=300Hz, VBW=23000Hz, Detector Mode=Peak

Result=Pass

' 1
865,960 B65,980

00
-10,0
20,0+
30,0
40,0~

@ 500
-60.0-
0.0+

-80.0+ Limit

-
~.

90,0 Emission

Reference
-100.0 -

865.I9I37 BEE\‘IDDD Eﬁﬁ.‘DZD BEE\‘IEMIJ Eﬁlﬁ.lﬂﬁz
IMHz
LSM 866.0000MHz Mask G SW
RBW=300Hz, VBW=23000Hz, Detector Mode=Peak

Result=Pass

' 1
865,960 B65,980

FCC ID: CASTBCK4A
IC : 737A-TBCK4A

FCC CFR 2.1049 (c) Mask-B & G

50 W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

0.0-

-10.0-]
-20.0-]
-30.0-]
-40.0-]

g -50.0-
60,0
0.0~ T I
-80.0] Limit T
90,0 Erission e

i Reference
1000, - i B j i i N
865.937 965.950  B6S.980 866,000  666.020  966.040 666.062
MHz
LSM 866.0000MHz Mask O 50W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
5W 12.5 kHz Channel Spacing
0.0

-10.0-
20,0~
-30.0-
-40,0-

B -50.0-
60,0 “
70,0~
80,0 Limit 1
-90.0-] Ermission o

[t b,
-100.0- pleeat i e N
665.937 §65.960 865960  G65.000  B66.020 ) 866.062
MHz
LSM 866.0000MHz Mask D 5W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-1 LSM
SPECIFICATION: FCC CFR 2.1049 (c) Mask-B & G RSS-119 5.5 Mask-D

Tx FREQUENCY: 868.98750 MHz 50 W 12.5 kHz Channel Spacing

0.0 0.0

-10,0- -10,0-

20,0~ 20,0

-30.0 -30.0-

40,0 -40,0-
@ -50.0- B -50.0-

-£0.0 60,0

70,0+ 0.0 X

800 Limit =1 -60.0 Limit (g

-90.0-] Emission s 90,0 Emission e

~100,0 Mt bt A | | s é,mJ‘ 4 aona- e | | M, Reference |7
858.925 BE3.940 868,960 868,980  869.000  869.0 869,050 860.925 B66.940  O60.960  066.980  669.000  669.020 69,050
MHz MHz
LSM B868.9875MHz Mask B 50w LSM 868.9875MHz Mask D 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.0-

-10.0-]

-20.0-]

-30.0-]

-40.0-]
g -50.0-

60,0

-70.0-]

-60.0 Lirni a7

90,0 Erission e

1000 -V At st I ‘ .&ff?.r.?ﬁ'.ﬁ%.M 4

950.925 BOG.940 666,960 060,980  969.000  669.020 669,050
MHz
LsM 868.9875MHz Mask G 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 868.98750 MHz 5W 12.5 kHz Channel Spacing

0.0- 0.0

-10,0- -10,0-

-20,0- 20,0

-30,0- -30.0-

40,0~ 40,0
B8 -50.0- B -50.0-

-60.0~ 60,0

70,0~ 70,0

-80.0- Limit (] 80.0 Limit (]

90,0 Emission [ 90,0 Emission [

at- Reference 4] 10,0 Ak Reference e
B68.005 563,040 G6G.060  B63.080  B6D.000 869,020 " ge0.0m0 868905 568,040  8.060 863,080  BED.0O0 863,020 " ga0.0m0
MHz MHz
LSM 868.9875MHz Mask B SW LSM 868.9875MHz Mask D SW
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, YBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.0

-10,0-

20,0~

30,0

-40,0-
B -50.0-

60,0~

70,0~

-50.0 Lt [T

a0+ Emission L~

Reference i
-100.0 n 1 I 1 1 1 1 1
868.925 B68.940  958.960  866.980  669.000  B69.020 869,050
MHz
LSM B6B.9875MHz Mask G 5W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks
APCO P25 Phase-2 H-DQPSK
Tx FREQUENCY: 764.06875 MHz 50W&5W 12.5 kHz Channel Spacing
Emission Masks are not required as this frequency is not within FCC 90.543 frequency band
769 > 765 MHz, and is covered by RSS-119 5.5 Table-3 ACP.
Tx FREQUENCY: 770.06875 MHz 50W&5W 12.5 kHz Channel Spacing

Emission Masks are not required as emissions limits are covered by FCC 90.543 ACP and RSS-119
5.5 Table-3 ACP.

Tx FREQUENCY: 774.98750 MHz 50W&5W 12.5 kHz Channel Spacing

Emission Masks are not required as emissions limits are covered by FCC 90.543 ACP and RSS-119
5.5 Table-3 ACP.
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TELTEST Laboratories

Tait Ltd

Report Number 3646

Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-2 H-DQPSK
SPECIFICATION:

Tx FREQUENCY: 851.06875 MHz

FCC CFR 2.1049 (c) Mask-B & H

50 W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

0.0-

-10.0

-20.0 -

-30.0

-40.0 -

-50.0 -

dB

.

60,0
-70.0 -

-80.0] Limit

o
Erission W
Reference )’ ”

i ' '
851.100 851,131

=90,0 |

-100.0- J
851,006 851,020

BsL0G0  Bs1060
MHz
HDQPSK B851.0688MHz Mask B 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

'
651.040

0.0-

-10.0

-20.0 -

-30.0 -

-40,0 -

-50.0 -

dB

-

60,0
=70.0 ]

-80.0- Limit

My
Emission [
Reference yf bl

i 1
851100 851,131

=90.0 -

100, I I I 1
851,006 #51.020 851060 851,080
MHz
HDOQPSK B851.0688MHz Mask H 50W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak

Result=Pass

1
851.040

Tx FREQUENCY: 851.06875 MHz

0.0-
-10,0-
20.0-
-30.0-
-40.0 -

o 500+
-60.0 -
-70.0-
-80.0 -

Limik:

)
S e
Reference ]_l

i ' '
851.100 851,131

-90.0 -

i

-1
851060 Bs1.060
MHz
HDOPSK 851.0688MHz Mask B 5W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

00.0- i '
B851.006 851.020 851.040

0.0+

-10.0 -]

-20.0-]

30,0

-40.0 -

50,0

dB

i

-60.0 -
-70.0-

-80.0 Lirnit 1
90.0- Ermission .
i iy

Reference
-100.0 -

A51.006 851,020 BSL060  BSLOAD  BS1.00 851131
MHz
HDOQPSK 851.0688MHz Mask H 5w
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

'
851.040

FCC ID: CASTBCK4A
IC : 737A-TBCK4A

0.0
-10.0-
20,0~
-30.0-
-40,0-
B -50.0-
600
0.0+ I
80,0 Linit )
-90.0] Emission e
100.0-b sl &1 . Reference |
B5L06 51020 651040  BS1060 851080 BS1.100 EETRET
MHz
HDOQPSK 851.0688MHz Mask D S50W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

5W

12.5 kHz Channel Spacing

0.0
-10,0-
20,0
30,0
40,0
B 50,0
60,0~
70,0
80.0 Limit ]
om0+ Emission —
Reference v ¥
-100.0= ! ' ' ' [ I '
851.006 851020  §51.040  BS1.060 851080  851.100 351,131
MHz
HDOQPSK 851.0688MHz Mask D 5W
RBW=100Hz, YBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-2 H-DQPSK
SPECIFICATION: FCC CFR 2.1049 (c) Mask-B & G

Tx FREQUENCY: 858.56875 MHz 50 W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

Tx FREQUENCY: 858.56875 MHz 5W

0.0 0.0-

-10,0- -10.0-

20,0+ -20.0-

300+ -30.0-

_a0.0- 40,0

5 500 g -50.0-

0.0 60,0

0.0 -70.0- L

80.0- Limit o 60.0- Limit =
a0+ Emission o~ -a0.0- Emission [
100,04 Reference 4174 BT RN D P u, Reference [

050506 B5B.520  HSA.54)  BSES60  BSA.SHD  BSB.60 " gssleat 958506 855520 BSA.S40  OSES60  BSB.SE0 855600 " asaen1
MHz MHz
HDOQPSK. 858.5688MHz Mask B S50W HDQPSK 858.5688MHz Mask D 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.0

-10,0-

20,0

-30.0-

-40,0-

B -50.0-

60,0

70,0

60,0 Limit =1

50,0 Emission e

1ong ! | | feterenee agf

850,506 858,520 655,540  BS8.560  €SG.580  650.600 58631
MHz
HDOQPSK 858.5688MHz Mask G 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass

12.5 kHz Channel Spacing

FCC ID: CASTBCK4A
IC : 737A-TBCK4A

Page 38 of 74

0.0~ 0.0
10.0-] -10,0-
-20.0] 20,0
0.0 -30.0-
-40.0 -] -40,0-
4§ -50.0- & 500
-60.0-] 60,0
-70.0-] 70,0
80.0-] Lirit T 80,0 Limit =7
a0~ Erission . 50,0 Emission -
. Reference 1o U_WMMMM Reference w7V
f55.506 85,570 BSE.S40  OSB.560  B5B5E0  BSS.600 ' esaean 050,506 050,520  GSO.540  BSESG0  BSG.S00  BSB.G00 " eseleat
MHz MHz
HDOPSK B858.5688MHz Mask B 5w HDOQPSK 858.5688MHz Mask D 5w
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.0~
-10.0-]
-20.0-]
-30.0]
-40.0-]
@ -50.0-
-60.0-]
-70.0-]
-80.0 Limit ]
“o0.0-] Enission A
D .
Reference i
-100.0 n I 1 I 1 I 1 1
858.506 858,520  B56.540  658.560 858580  858.600 856,631
MHz
HDOPSK 858.5688MHz Mask G 5W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3646

Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-2 H-DQPSK
SPECIFICATION:

Tx FREQUENCY: 866.00000 MHz

FCC CFR 2.1049 (c) Mask-B & G

50 W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

0.0 0.0-
1m0+ -10.0-
20,0+ -20.0-
300+ -30.0-
-40,0- -40.0-
5 500 g -s0.0-
600 60,0
70,0~ 70.0-] I
-80.0- Linit o -60.0- Limit [y
B Emission e -50,0-] Emission e
00.0- Refererce 4.7 | 000kt bk Reference, L7
865,937 65950  BESSAD  O66.000 66020 BGG.40 G606 85,937 65960  BESOA0  AGG.000  B66.020  6G6.040 866,062
MHz MHz
HDOQPSK. 866.0000MHz Mask B S50W HDQPSK 866.0000MHz Mask D 50W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.0
-10,0-
20,0
-30.0-
-40,0-
B -50.0-
60,0
70,0
80.0 Limit 1
-20,0] Emission W
Reference -
-100.0- ! | ! ! Rk ly
865.937 §65.960 865960  D6E.000  866.020  066.040  966.062
MHz
HDOQPSK B66.0000MHz Mask G 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 866.00000 MHz 5W 12.5 kHz Channel Spacing
0.0 0.0
-10,0- -10,0-
20,0 20,0
-30.0- -30.0-
40,0 40,0
B -50.0- B -50.0-
60,0 60,0
70,0 70,0
80.0 Limit () 80.0 Limit ()
om0+ Erission | [~ om0+ Emission _—
Reference "'MW%WMI ] ¥
'100‘0_\ I 1 1 1 I I [ '100‘0_\ I 1 ! 1 1 I [
865.937 865.060 865980 866000  866.020  866.040  366.062 865.937 865.960 865980  B66.000  866.020 040 366062
MHz MHz
HDOQPSK 866.0000MHz Mask B 5W HDOQPSK 866.0000MHz Mask D 5W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak RBW=100Hz, YBW=1000Hz, Detector Mode=Peak
Result=Pass Result=Pass
0.0
-10,0-
20,0~
30,0
-40,0-
B -50.0-
60,0~
70,0~
-80.0 Linit 1
a0+ Emission o~
Refarente @
'100‘07\ 1 1 1 1 I I [
865.937 865.960 865980 866000  B66.020  666.040  866.062
MHz
HDOQPSK 866.0000MHz Mask G 5W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak
Result=Pass

FCC ID: CASTBCK4A
IC : 737A-TBCK4A
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Tait Ltd

Report Number 3646

Occupied Bandwidth and Spectrum Masks

APCO P25 Phase-2 H-DQPSK

SPECIFICATION:

Tx FREQUENCY:

868.98750 MHz

0.0

-10.0

-20.0 |

-30.0 -

-40.0 |

H

70,0

50,0

-90.0 -

_100.0-

00.0 - 1
865,925 865,940

Limit.
Emission
Reference i+

i i '
869,020 869,050

i
o~

868980 869.000
MHz
HDQPSK B868.9875MHz Mask B 50W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak

Result=Pass

1
865,960

0.0-
-10,0-
20.0-
-30.0-
-40.0 -

o 500+
-60.0 -
-70.0-
-80.0 -

-90.0 -

-100.0 -

0. I 1
858,925 B66.940

Limit 1
Emission .
eferance 477
B68.980  BES.0D0  B69.020 " 869,050
MHz
HDOPSK 868.9875MHz Mask G 50W
RBW=300Hz, VBW=3000Hz, Detector Mode=Peak

Result=Pass

1
868,960

Tx FREQUENCY:

868.98750 MHz

0.0-
-10.0-]
-20.0-]
-30.0-]
40,0}

g -50.0-
60,0
70,0
-80.0-]

=90.0 -

-1

00.0-} |
866,025 G68,940

L

Limit o
Emission [
ﬁeféren‘cé
868580 860000 869,020 " ge0.0s0
MHz
HDOQPSK 868.9875MHz Mask B 5w
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak

Result=Pass

1
865,960

0.0
-10.0-
20,0~
-30.0-
-40,0-
B -50.0-
-60.0-
70,0~
-50.0 Lt (]
-a0,0-] Emission —
Referarics
-100,0- i i i l i I
868.925 B68.940  958.960  866.980  669.000  869.020 869,050
MHz
HDOQPSK 868.9875MHz Mask G 5W
RBW=300Hz, YBW=3000Hz, Detector Mode=Peak
Result=Pass

FCC ID: CASTBCK4A

IC

1 737TA-TBCK4A

FCC CFR 2.1049 (c) Mask-B & G

50 W

RSS-119 5.5 Mask-D

12.5 kHz Channel Spacing

0.0-
-10,0-
-20,0-
-30.0-
40,0~
B8 -50.0-
-60.0~
70,0~
-80.0- Limit ()
a0~ Emission [
§68.025 968940  963.950  868.080 869,000  869.020 359,050
MHz
HDQPSK 868.0875MHz Mask D 50W
RBW=100Hz, YBW=1000Hz, Detector Mode=Peak
Result=Pass

5W

12.5 kHz Channel Spacing

0.0+
-10.0
200
300
400
@ 500~
-60.0 -
7.0
-80.0 Limit T
0.0~ Ermission .
B T S, Reference 4y "%
EE\S.‘BZE BEB‘I94D SEB‘I96D BﬁE‘IQED EE\Q.‘DDD BﬁQ.IIJZIJ ' BEQ‘IDSD
MHz
HDOQPSK B868.9875MHz Mask D 5w
RBW=100Hz, VYBW=1000Hz, Detector Mode=Peak
Result=Pass
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ADJACENT CHANNEL POWER

SPECIFICATION:

Tait Ltd

FCC 47 CFR 90.543

MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.

TELTEST Laboratories

Report Number 3646

2. The transmitter is modulated with the standard test pattern for digital modulation, and in
accordance with TIA/EIA 603D 2.2.14 for analogue voice.

3. The testis performed in accordance with 47 CFR 90.543

LIMIT CLAUSE: FCC 47 CFR 90.543
MEASUREMENT RESULTS:
Analogue
Tx FREQUENCY: 764.06875 MHz 50 W 12.5 kHz Channel Spacing
Maximum
Frequency Offset Measure.ment ACP Measured ACP Measured ACP (dBc)
Bandwidth Lower (dBc) Upper (dBc) -
Base Limits
9.375 kHz 6.25 kHz -43.21 -43.11 -40
15.625 kHz 6.25 kHz -82.70 -84.86 -60
21.875 kHz 6.25 kHz -88.59 -88.41 -60
37.5kHz 25 kHz -83.09 -83.20 -60
62.5 kHz 25 kHz -78.24 -78.37 -65
87.5 kHz 25 kHz -82.62 -82.48 -65
150 kHz 100 kHz -75.22 -75.14 -65
250 kHz 100 kHz -79.94 -79.95 -65
350 kHz 100 kHz -84.22 -84.20 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.37 -80
12 MHz to paired 30 kHz (swept) -103.61 -80
receive band
in (he paired recelve | 30 khz (swept) -116.04 -100

FCC ID: CASTBCK4A
IC : 737A-TBCK4A
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Adjacent Channel Power - Continued

TELTEST Laboratories
Tait Ltd
Report Number 3646

Analogue
Tx FREQUENCY: 770.06875 MHz 50 W 12.5 kHz Channel Spacing
Maximum
Frequency Offset Measure.ment ACP Measured | ACP Measured ACP (dBc)
Bandwidth Lower (dBc) Upper (dBc) -
Base Limits
9.375 kHz 6.25 kHz -43.22 -43.11 -40
15.625 kHz 6.25 kHz -82.80 -85.03 -60
21.875 kHz 6.25 kHz -88.70 -88.37 -60
37.5 kHz 25 kHz -83.11 -83.25 -60
62.5 kHz 25 kHz -78.29 -78.40 -65
87.5 kHz 25 kHz -82.77 -82.57 -65
150 kHz 100 kHz -75.74 -75.62 -65
250 kHz 100 kHz -81.31 -81.40 -65
350 kHz 100 kHz -90.12 -87.02 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.39 -80
12 MHzto paired | 55 17 (swept) -102.66 80
receive band
In the paired receive | 5 17 (swept) -115.66 -100
band
Analogue
Tx FREQUENCY: 774.98750 MHz 50 W 12.5 kHz Channel Spacing
Maximum
Frequency Offset Measure_ment ACP Measured | ACP Measured ACP (dBc)
Bandwidth Lower (dBc) Upper (dBc) -
Base Limits
9.375 kHz 6.25 kHz -43.26 -43.13 -40
15.625 kHz 6.25 kHz -83.33 -84.96 -60
21.875 kHz 6.25 kHz -86.60 -86.57 -60
37.5 kHz 25 kHz -82.55 -82.60 -60
62.5 kHz 25 kHz -78.74 -78.82 -65
87.5kHz 25 kHz -82.41 -82.30 -65
150 kHz 100 kHz -75.57 -75.66 -65
250 kHz 100 kHz -81.16 -81.37 -65
350 kHz 100 kHz -88.86 -86.56 -65
>400 kHz to 12 MHz | 30 kHz (swept) -89.56 -80
12 MHz to paired | 30 11, (swept) -102.76 -80
receive band
in (he paired recelve | 30 khz (swept) 115.85 100

FCC ID: CASTBCK4A
IC : 737A-TBCK4A
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Adjacent Channel Power - Continued

P25 Phase-1 C4FM

TELTEST Laboratories

Tait Ltd

Report Number 3646

Tx FREQUENCY: 764.06875 MHz 50 W 12.5 kHz Channel Spacing
Frequency Offset Mgasure.ment ACP Measured | ACP Measured Xﬂcaélzglérg)
andwidth Lower (dBc) Upper (dBc) B -
ase Limits
9.375 kHz 6.25 kHz -40.75 -42.32 -40
15.625 kHz 6.25 kHz -79.92 -80.52 -60
21.875 kHz 6.25 kHz -88.71 -88.74 -60
37.5 kHz 25 kHz -84.50 -84.54 -60
62.5 kHz 25 kHz -79.31 -79.33 -65
87.5 kHz 25 kHz -82.80 -82.52 -65
150 kHz 100 kHz -75.25 -75.10 -65
250 kHz 100 kHz -79.78 -79.72 -65
350 kHz 100 kHz -83.97 -84.06 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.02 -80
12 MHz to paired | 30 117 (swept) -101.00 80
receive band
in (he paired recelve | 30 khz (swept) -115.37 -100

P25 Phase-1 C4FM

Tx FREQUENCY: 770.06875 MHz 50 W 12.5 kHz Channel Spacing
Frequency Offset Msasure_ment ACP Measured | ACP Measured XASSIEEET)
andwidth Lower (dBc) Upper (dBc) B -
ase Limits
9.375 kHz 6.25 kHz -40.62 -42.22 -40
15.625 kHz 6.25 kHz -79.83 -80.27 -60
21.875 kHz 6.25 kHz -88.63 -88.73 -60
37.5 kHz 25 kHz -84.53 -84.56 -60
62.5 kHz 25 kHz -79.23 -79.33 -65
87.5kHz 25 kHz -82.87 -82.62 -65
150 kHz 100 kHz -76.33 -75.46 -65
250 kHz 100 kHz -80.90 -80.14 -65
350 kHz 100 kHz -85.26 -84.51 -65
>400 kHz to 12 MHz | 30 kHz (swept) -91.44 -80
12 MHz to paired | 5 147 (swept) -101.52 -80
receive band
In (he paired receive | 30 khz (swept) 115.27 -100

FCC ID: CASTBCK4A
IC : 737A-TBCK4A
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Adjacent Channel Power - Continued

P25 Phase-1 C4FM

TELTEST Laboratories

Tait Ltd

Report Number 3646

Tx FREQUENCY: 774.98750 MHz 50 W 12.5 kHz Channel Spacing
Maximum
Measurement | ACP Measured | ACP Measured
Frequency Offset Bandwidth Lower (dBc) Upper (dBc) QCP (fo:)
ase Limits
9.375 kHz 6.25 kHz -41.19 -43.30 -40
15.625 kHz 6.25 kHz -80.03 -80.63 -60
21.875 kHz 6.25 kHz -87.15 -87.27 -60
37.5 kHz 25 kHz -83.47 -83.47 -60
62.5 kHz 25 kHz -79.68 -79.79 -65
87.5 kHz 25 kHz -82.42 -82.33 -65
150 kHz 100 kHz -75.35 -75.27 -65
250 kHz 100 kHz -79.82 -79.71 -65
350 kHz 100 kHz -84.07 -84.07 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.95 -80
12 MHz to paired | 30 117 (swept) -99.58 80
receive band
In the paired receive | 56 41, (swept) -115.95 -100
band
P25 Phase-1 LSM
Tx FREQUENCY: 764.06875 MHz 50 W 12.5 kHz Channel Spacing
Maximum
Measurement | ACP Measured | ACP Measured
Frequency Offset Bandwidth Lower (dBc) Upper (dBc) I’.:‘ cp (qB9)
ase Limits
9.375 kHz 6.25 kHz -44.59 -47 42 -40
15.625 kHz 6.25 kHz -80.13 -80.04 -60
21.875 kHz 6.25 kHz -86.17 -86.22 -60
37.5 kHz 25 kHz -83.67 -83.81 -60
62.5 kHz 25 kHz -83.64 -83.50 -65
87.5 kHz 25 kHz -82.67 -82.18 -65
150 kHz 100 kHz -76.47 -75.91 -65
250 kHz 100 kHz -80.37 -80.35 -65
350 kHz 100 kHz -84.47 -84.36 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.88 -80
12 MHz to paired | 30 117 (swept) -99.39 -80
receive band
in (e paired recelve | 30 khz (swept) -115.86 -100

FCC ID: CASTBCK4A
IC : 737A-TBCK4A
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Adjacent Channel Power - Continued

P25 Phase-1 LSM

TELTEST Laboratories

Tait Ltd

Report Number 3646

Tx FREQUENCY: 770.06875 MHz 50 W 12.5 kHz Channel Spacing
Maximum
Measurement | ACP Measured | ACP Measured
Frequency Offset Bandwidth Lower (dBc) Upper (dBc) é‘ cP (qB?)
ase Limits
9.375 kHz 6.25 kHz -44.63 -47.06 -40
15.625 kHz 6.25 kHz -80.05 -79.88 -60
21.875 kHz 6.25 kHz -86.17 -86.06 -60
37.5kHz 25 kHz -83.75 -83.91 -60
62.5 kHz 25 kHz -83.67 -83.62 -65
87.5 kHz 25 kHz -82.69 -82.12 -65
150 kHz 100 kHz -76.54 -76.09 -65
250 kHz 100 kHz -80.52 -80.43 -65
350 kHz 100 kHz -84.68 -84.76 -65
>400 kHz to 12 MHz | 30 kHz (swept) -89.30 -80
12 MHz to paired | 30 117 (swept) -96.12 -80
receive band
in (e paired recelve | 30 khz (swept) -116.15 -100

P25 Phase-1 LSM

Tx FREQUENCY: 774.98750 MHz 50 W 12.5 kHz Channel Spacing
Maximum
Measurement | ACP Measured | ACP Measured
Frequency Offset Bandwidth Lower (dBc) Upper (dBc) é‘ cP ((?Bg:)
ase Limits
9.375 kHz 6.25 kHz -44.68 -47.18 -40
15.625 kHz 6.25 kHz -80.10 -79.82 -60
21.875 kHz 6.25 kHz -85.42 -85.35 -60
37.5 kHz 25 kHz -82.97 -83.16 -60
62.5 kHz 25 kHz -83.28 -83.28 -65
87.5 kHz 25 kHz -82.41 -81.95 -65
150 kHz 100 kHz -76.39 -75.89 -65
250 kHz 100 kHz -80.22 -80.09 -65
350 kHz 100 kHz -84.30 -84.18 -65
>400 kHz to 12 MHz | 30 kHz (swept) -91.87 -80
12 MHz to paired | 30 11, (swept) -98.29 80
receive band
In the paired receive | 54 11 (swept) -116.61 -100
band
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Adjacent Channel Power - Continued

P25 Phase-2 H-DQPSK

TELTEST Laboratories
Tait Ltd
Report Number 3646

Tx FREQUENCY: 764.06875 MHz 50 W 12.5 kHz Channel Spacing
Maximum
Measurement | ACP Measured | ACP Measured
Frequency Offset Bandwidth Lower (dBc) Upper (dBc) é‘ cP (qB?)
ase Limits
9.375 kHz 6.25 kHz -41.90 -43.36 -40
15.625 kHz 6.25 kHz -80.02 -81.56 -60
21.875 kHz 6.25 kHz -86.58 -86.85 -60
37.5 kHz 25 kHz -82.78 -83.03 -60
62.5 kHz 25 kHz -82.49 -82.50 -65
87.5 kHz 25 kHz -82.73 -82.22 -65
150 kHz 100 kHz -76.07 -75.59 -65
250 kHz 100 kHz -80.38 -80.19 -65
350 kHz 100 kHz -84.59 -84.54 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.66 -80
12 MHz to paired | 30 117 (swept) -100.03 -80
receive band
In the paired receive | 53 17 (swept) 11577 -100
band
P25 Phase-2 H-DQPSK
Tx FREQUENCY: 770.06875 MHz 50 W 12.5 kHz Channel Spacing
Maximum
Measurement | ACP Measured | ACP Measured
Frequency Offset Bandwidth Lower (dBc) Upper (dBc) é‘ cP ((?Bg:)
ase Limits
9.375 kHz 6.25 kHz -41.97 -43.41 -40
15.625 kHz 6.25 kHz -80.08 -81.22 -60
21.875 kHz 6.25 kHz -86.64 -86.96 -60
37.5 kHz 25 kHz -82.78 -83.14 -60
62.5 kHz 25 kHz -82.59 -82.57 -65
87.5 kHz 25 kHz -82.84 -82.31 -65
150 kHz 100 kHz -76.34 -76.03 -65
250 kHz 100 kHz -80.63 -80.53 -65
350 kHz 100 kHz -84.96 -85.00 -65
>400 kHz to 12 MHz | 30 kHz (swept) -91.03 -80
12 MHz to paired | 30 11, (swept) 97.15 80
receive band
L”a;h 1 paired receive | 31 11, (swept) 11572 -100

FCC ID: CASTBCK4A
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Adjacent Channel Power - Continued

P25 Phase-2 H-DQPSK

TELTEST Laboratories

Tait Ltd

Report Number 3646

Tx FREQUENCY: 774.98750 MHz 50 W 12.5 kHz Channel Spacing
Maximum
Measurement | ACP Measured | ACP Measured
Frequency Offset Bandwidth Lower (dBc) Upper (dBc) é‘ cP (qB9)
ase Limits
9.375 kHz 6.25 kHz -42.03 -43.76 -40
15.625 kHz 6.25 kHz -79.72 -80.57 -60
21.875 kHz 6.25 kHz -85.70 -85.88 -60
37.5kHz 25 kHz -81.92 -82.18 -60
62.5 kHz 25 kHz -81.82 -81.78 -65
87.5 kHz 25 kHz -81.93 -81.47 -65
150 kHz 100 kHz -76.28 -75.84 -65
250 kHz 100 kHz -80.34 -80.21 -65
350 kHz 100 kHz -84.47 -84.45 -65
>400 kHz to 12 MHz | 30 kHz (swept) -90.71 -80
12 MHz to paired | 30 117 (swept) -97.07 -80
receive band
in (e paired recelve | 30 khz (swept) -116.76 -100

FCC ID: CASTBCK4A
IC : 737A-TBCK4A
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TELTEST Laboratories
Tait Ltd
Report Number 3646

TRANSMITTER SPURIOUS EMISSIONS (CONDUCTED)

SPECIFICATIONS: FCC 47 CFR 2.1051 RSS-119 5.8
GUIDE: TIA/EIA-603D 2.2.13
MEASUREMENT PROCEDURE:

4. Refer Annex A for equipment set up.
5. The frequency range examined was from the lowest frequency generated within the EUT, to a
frequency higher than the 10™ Harmonic: 100 kHz to Fc-BW
Fc+ BW to 10Fc GHz
6. A Pre-scan is performed with a resolution bandwidth of 1 kHz, and a video bandwidth of 3 kHz. If
any emissions are found to be within 20 dB of the limit a second measurement is made with the
carrier modulated, and a resolution bandwidth of 10 kHz, and a video bandwidth of 30 kHz.

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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TELTEST Laboratories
Tait Ltd
Report Number 3646

Spurious Emissions (Tx Conducted)

SPECIFICATION:

FCC CFR 2.1051

RSS-119 5.8

12.5 kHz Channel Spacing

764.06875 MHz @ 50 W

FCC 90.543 (c)
43 +10 Logm (PWatts)

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

~

12.5 kHz Channel Spacing

764.06875 MHz @ 5 W

FCC 90.543 (c)
43 + 10 Log1o (Pwats)

~

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

Agilent Spectrum Analyzer - Swept SA

Trig Free Run

[Marker 1764023600000 MHz

LIGHAUTD | 12:58:01 0., Age 28, 2019
Avg Type: Log-Pwr

= — TYPE M
Waatniow  HAen:22 48 verlP NNEN
Mkr1 764.0 MH
Ref Offset 31 dB
{9 geid Ref 40.00 dBm 47.904 dB
1
00
200
100
100
200 <2000 B
00
400 (CRPSTPSPYIN | [FRCTPTS YV WP [T Foyer N (I TR A ! e " A
500
Start 100 kHz Stop 1.0000 GHz|
#Res BW 100 kHz VBW 100 kHz Sweep 92.3 ms (1001 pts;
M50 sTatus | | AC coupled: Accy unspec'd < 10MHz

115709 am. Age 28, 2015
TRACE} 2345 &

LIGNAUTD |
Avg Type: Log-Pwr

7 — Trig: Free Run THFE M itatatanad
WFeaintow T WAmsn:6 dB ceTiP NNHN
Akr1 3.718 GHZ
Ref Offset 31 dB
{o gBidiv Ref 20.00 dBm -41.04 dBm
100
<100
«200 - 20,00 dBend
<300
1
-400 ?
il A g iy,
ita U sty oyt g eyl P ! .
500
700
Start 1.000 GHz Stop 4.000 GHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts|
MSG STATUS
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TELTEST Laboratories
Tait Ltd
Report Number 3646

Spurious Emissions (Tx Conducted)

Agilent Spectrum Analyzer - Swept SA

ALKG 111027 a.m. Ace 28, 2019

Avg.Typi: Log-Pwr
m — Trig:Free Run TYPE M
PNO: Fast OO |
IFGain:Low SArten: 4 B peTiP NNNN

Ref Offset 34 dB
Egg&l’dlv Ref 20.00 dBm

0o

0o

<100

-20.00 dEe)

200

<300

400 T =}= ;
il . W FRUEER Y PR woww 2 ST VN [ PR TP TSR T [T
ey L e Mo gty o TR r Ry AT L bt

Stop 9.000 GHZ]

Start 4.000 GHz
Sweep 8.33 ms (1001 pts

#Res BW 1.0 MHz #VBW 3.0 MHz

MSG

STATUS
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

TELTEST Laboratories
Tait Ltd
Report Number 3646

FCC CFR 2.1051

RSS-119 5.8

12.5 kHz Channel Spacing

770.06875 MHz @ 50 W

FCC 90.543 (c)
43 + 10 Log1o (Pwatts)

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

~

~

~

12.5 kHz Channel Spacing

770.06875 MHz @ 5 W

FCC 90.543 (c)
43 + 10 Log1o (Pwatts)

~

~

~

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

Agilent Spectrum Analyzer - Swept SA

TRACE(1 23454

00 AC il ALb n G .‘r
arker 1 770.023000000 MHz T — g Type: Log il 1
FGainlow SAtten:22 dB rerlP NNNN
Mkr1 770.0 MHZ
Ref Offset 31 dB
{0 gBiciv Ref 40.00 dBm 47.85 dBm|
1
00
200
100
000
-100
00 20 00
200
FOU R T NN T S R EUTN PR X R T B T e . (RPN e
500
Start 100 kHz Stop 1.0000 GHz|
#Res BW 100 kHz VEW 100 kHz Sweep 92.3 ms (1001 pts
ey status 1 AC coupled: Accy unspec'd < 10MHz

092504 am. Apr 28, 2015
TRACI

."..I.;wg.l'l'rpo'.-l.og-Pur SIEECEL
n — Trig Free Run TYPE
Foointow * Atten:6 d8 cerlP HNNN
MEkr1 3.637 GHZ
Ref Offset 31 dB.
10 geidiv Ref 20.00 dBm -41.31 dBm
100
100
200 2000 dB)
20
1
400 e
I DT YT VIS T T or! o Wiy U0 3
P R S oo e ainsbie A g S u bt
&0
00
Start 1.000 GHz Stop 4.000 GHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts
wsa L Alignment Completed STATUS
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TELTEST Laboratories
Tait Ltd
Report Number 3646

Spurious Emissions (Tx Conducted)

Agilent Spectrum Analyzer - Swept SA

11:12:20 a.m. Ape 28, 2015

Marker 1 6.590000000000 GHz S A T o vl
l:g:]ij::; 2 ::-:'.::'u';"" ﬁ!?u NNN
Mkr1 6.590 GH
Re
b gBJdlv R;rfozn:;usadgn 41.13d
100
100
200 - 20,00 dBend
-300
1
400 r = .
AT SR B! Y e e e et L s CNPSOgRE S T O bl el i
500
E00
00
Start 4.000 GHz 9.000 GHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.33 ms (1001 pts
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

TELTEST Laboratories
Tait Ltd
Report Number 3646

FCC CFR 2.1051

RSS-119 5.8

12.5 kHz Channel Spacing

774.98750 MHz @ 50 W

FCC 90.543 (c)
43 +10 Logm (PWatts)

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

~

12.5 kHz Channel Spacing

77498750 MHz @ 5 W

FCC 90.543 (c)
43 + 10 Log1o (Pwats)

~

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

Agilent Spectrum Analyzer

Swopt SA

01:00:51 p.m. Apr 28, 2015
TH:

[Marker 1775.022500000 MHz | e T LogPur TR R
arker 1775022500000z ] "~ . inin ve Type Log e 234
IFGain:low #Atten: 22 dB ceTiP NNNN
Mkr1 775.0 MHZ
Ref Offset 31 dB
10 dBidiv  Ref 40.00 dBm _ 47.85 dBm|
Log
T1
N
i
100
-100
200 2000 B
<30
i (EE— T P T AT e PN S T N T g T R e
00
Start 100 kHz Stop 1.0000 GHz|
#Res BW 100 kHz VEW 100 kHz Sweep 92.3 ms (1001 pts
MSG sTatus | | AC coupled: Accy unspec'd < 10MHz

D9 26:22 am. Apr 28, 201

arker 1 3.631000000000 GHz T [ — Avg Type: Log-Pur Nﬁ:ﬁ? 3454
IFGain:low Arten: 6 dB ceTiP NNNN
Mkr1 3.631 GHZ
Ref Offset 31 dB
10 geidiv Ref 20.00 dBm -41.01 dBm|
100
<100
200 - 20,00 dEnd
<300
1
-40.0 .”
| Hobsted i) R STSTRT R Lo, LTV,
20 e
1]
700
Start 1.000 GHz Stop 4.000 GHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts
MSG STATUS
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Spurious Emissions (Tx Conducted)

11:13:50 am. Apr 28, 2015

MT\M Log-Pwr fiorel DR
Fovion = e
Mkr1 6.695 GHZ
Ref Offset 34 dB
10 geidiv Ref 20.00 dBm -40.89 dBm
100
<100
-200 - 20,00 dEnd
<300
1
-400 ’

o, i ¥ - Hanin st Miperie il M AL i T g
=00 -
00
0.0
Start 4.000 GHz Stop 9.000 GHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.33 ms (1001 pts|
MSG STATUS
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

TELTEST Laboratories
Tait Ltd
Report Number 3646

FCC CFR 2.1051

RSS-119 5.8

12.5 kHz Channel Spacing

851.06875 MHz @ 50 W

RSS-119 Table-3
50 + 10 Log1o (Pwatts)

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

~

~

~

12.5 kHz Channel Spacing

851.06875 MHz @ 5 W

RSS-119 Table-3
50 + 10 Log1o (Pwatts)

~

~

~

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

Agllent Spoectrum Analyzer - Swept SA
U RF S0 AC LIGHAUTD | 010158 p.m. Ape 26, 2019
Marker 1 851.014900000 MHz Avg Type: Log-Pur z
PO Fast (o TrigFree Run
IFGain:Low #Amen: 22 dB eTiP NNNN
Ref Offset 31 4B Mkr1 851.0 MH

{ogsidiv__Ref 40.00 dBm 47.8

i T1

00

200

100

00

200 2000 dBd

00

400 T

Y- } I T e L s e Weaip J i Al

500

Start 100 kHz Stop 1.0000 GHz|

#Res BW 100 kHz VBW 100 kHz Sweep 92.3 ms (1001 pts;

M50 sTatus | I AC coupled: Accy unspec'd < 10MHz

092753 am. Apr 28, 201!

arker 1 3.634000000000 GHz ~ Avg Type: Log-Pur acel] 2345 4
PHO: Fast (5 Trig: Free Run WDF;D
IFGainLow Atten: 5 dB ceT{P NNNN
Mkr1 3.634 GHZ
Ref Offset 31 dB
{ogeidiv__ Ref 20.00 dBm -41.14 dBm|
100
-10.0
00 20,00 dEe)
-300
1
-40.0 .’
L i L e B B Y ..I"""."-\..I.IL
P rar s s
€00
00
Start 1.000 GHz Stop 4.000 GHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts|
MsG STATUS
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Report Number 3646

Spurious Emissions (Tx Conducted)

10:17:21am. Age 28, 2015

50 & ENSE-INT| ALIGN BLITE |
arker 1 5.105000000000 GHz Avg Type: Log-Par TRACE[1 2345 4
I;ng:FL::- w2 I:I:;::.;"" 'glyn NNK
Mkr1 5.105 GHz
Ref Offset 34 dB

jogaidy_Rer 20.00 dBm -40.519 dBm
100

<100

200 - 2000 By
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

FCC CFR 2.1051

RSS-119 5.8

12.5 kHz Channel Spacing

RSS-119 Table-3

858.56875 MH 50 W
z@ 50 + 10 Log1o (Pwatts)

Emission Frequency (MHz)

Level (dBm) Level (dBc)

5151.4125

-30.2 -77.2

12.5 kHz Channel Spacing

RSS-119 Table-3

858.56875 MH 5W
z@ 50 + 10 Log1o (Pwatts)

~

~ ~

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

Agllent Spectrum Analyzer - Swept SA

IMarker 1 859.014100000 MHz

Trig: Free Run

ALEGN AT | 01:03:10p.m. Age 24, 2015
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ooy ™ shmeni22 48 cerlP NNNN
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{odaidiv__Ref 40.00 dBm 47.82 dB
og ]
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200 0000
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wso status b AC coupled: Accy unspec'd < 10MHz

Agilent Spectrum Analyzer - Swept SA

093104 am. Ape 28, 2015

Avg Type: Log-Pwr TRACE(} 2345 &
arker 1 3.691000000000 GHz FikTw o T fresin vg Type: Log g KR _
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#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.00 ms (1001 pts|
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Spurious Emissions (Tx Conducted)

11:21:20am. Apr 28, 2015

Ime Log-Pwr ":SE_}(A:’ 3454
ettt s N
MEkr1 5.150 GHZ
Ref Offset 34 dB
10 geidiv Ref 20.00 dBm -32.084 dBm)
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-
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Spurious Emissions (Tx Conducted)

SPECIFICATION:

TELTEST Laboratories
Tait Ltd
Report Number 3646

FCC CFR 2.1051

RSS-119 5.8

12.5 kHz Channel Spacing

866.00000 MHz @ 50 W

RSS-119 Table-3
50 + 10 Log1o (Pwatts)

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

5196.0000

-34.4

-81.4

12.5 kHz Channel Spacing

866.00000 MHz @ 5 W

RSS-119 Table-3
50 + 10 Log1o (Pwatts)

~

~

~

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

Agillent Spectrum Analyzer - Swept 54

01:04:01 pam. Age 26, 20159
TRAC

I 40001 A TV CorPwr E12345 4
arker 1 866.013400000 MHz T — vg Type: Log ““:! 4
IFGaintow  #Atten:22 dB ceTiP NNNN
Mkr1 866.0 MHZ
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10 dBjdiv  Ref 40.00 dBm ~47.82 dBm
Log r
[
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100
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-200 -0 00 g
200
400 T T o e
L8 RN T lh I -,i,. A TR ALk il sl el sl T e A e
500
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#Res BW 100 kHz VEW 100 kHz Sweep 92.3 ms (1001 pts|
MEG status| | AC coupled: Accy unspecd < 10MHz

Agilent Spectrum Analyzer - Swept SA

Marker 1 3.610000000000 GHz
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IFGainlow

Ref Offset 31 dB
E%gBd'div Ref 20.00 dBm

—  Trig: Free Run
Arten: 6 dB
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Spurious Emissions (Tx Conducted)

RF 0 & SENSE:INT ALIGN ALUTD) 11:2358am.
[Marker 1 5.195000000000 GHz ) ) ' Avg Type: Log-Pwr mazE[1 2345
D —, TrigFree R TYPEM
TR S et
Mkr1 5.195 GHZ
Ref Offset 34 dB
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Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8
. RSS-119 Table-3
12.5 kHz Channel Spacing 868.98750 MHz @ 50 W 50 + 10 Logr (Puate)
Emission Frequency (MHz) Level (dBm) Level (dBc)
5213.9250 -35.6 -82.6
. RSS-119 Table-3
12.5 kHz Channel Spacing 868.98750 MHz @ 5 W 50 + 10 L0gr (Puats)
No other emissions were detected at a level greater than 20 dB below the limit.

01:05:01 p.m. Ape 28, 2015

Agllent Spactrum Analyzer - Swept SA

. Avg T\rpo'.' Log-Pwr
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Ref Offset 31 dB
{odaidiv__Ref 40.00 dBm 47.84 dB
! 1
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M50 sTatus | | AC coupled: Accy unspec'd < 10MHz
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o © e e R
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R
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100
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1
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Spurious Emissions (Tx Conducted)

1GH ALT | 11:30:15am. Apr 28, 200
Avg Type: Log-Pwr TRACE(] 2345 4

arkor 1521500000000 GHz S uceli 334 4
Ref Offset 34 dB. e " Mkr1 5.215 GHz
{0 gBidwy Ref 20.00 dBm -36.145 dBm
it [
Pt N T R R AT TR RS YA R wobhtafreg R
Start 4.000 GHz Stop 9.000 GHz|
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 8.33 ms (1001 pts|
LIMITS: FCC 47 CFR 90.210 RSS-119 5.8
Emission Mask D
Carrier Output Power 12.5 kHz Channel Spacing
50 + 10 Log1o (Pwatts)
50 W -20 dBm -67 dBc
5W -20 dBm -57 dBc
Emission Masks B, G, H
Carrier Output Power 12.5 kHz Channel Spacing
43 + 10 Logio (Pwats)
50 W -13 dBm -60 dBc
5W -13 dBm -50 dBc
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TRANSMITTER SPURIOUS EMISSIONS (RADIATED)

SPECIFICATION: FCC 47 CFR 2.1053
GUIDE: TIA/EIA-603D 2.2.12
MEASUREMENT PROCEDURE:

Initial Scan:

1. The EUT is placed in the S-Line TEM cell and emissions are measured from 30 MHz to 1000
MHz. Any emission within 20 dB of the limit is then re-tested on the OATS along with
measurements from 1000 MHz to the 10" harmonic of the fundamental frequency.

2. The EUT is placed in the reverberation chamber and emissions are measured from 1000 MHz to
the upper frequency required. Any emission within 20 dB of the limit is then re-tested on the
OATS.

3. The harmonics emissions up to the 6" harmonic of the fundamental frequency are measured on
the OATS

OATS Measurement:

1. 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.

2. 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.

3. 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) - Continued

SPECIFICATION:

FCC CFR 2.1053

12.5 kHz Channel Spacing

764.06875 MHz @ 50 W

FCC 90.543 (c)
43 + 10 LOg10 (PWattS)

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

~

~

~

12.5 kHz Channel Spacing

764.06875 MHz @ 5 W

FCC 90.543 (c)
43 + 10 Log1o (Pwats)

~

~

~

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

12.5 kHz Channel Spacing

770.06875 MHz @ 50 W

FCC 90.543 (c)
43 + 10 Log1o (Pwats)

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

12.5 kHz Channel Spacing

770.06875 MHz @ 5 W

FCC 90.543 (c)
43 + 10 Log1o (Pwatts)

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

12.5 kHz Channel Spacing 774.98750 MHz @ 50 W 43 iﬁ% 9&54%‘3) )
10 Watts
Emission Frequency (MHz) Level (dBm) Level (dBc)

~

~

~

12.5 kHz Channel Spacing

77498750 MHz @ 5 W

FCC 90.543 (c)
43 + 10 LOg10 (PWattS)

~

~

~

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

12.5 kHz Channel Spacing

851.06875 MHz @ 50 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

1702.13750

-33.01

-80.01

12.5 kHz Channel Spacing

851.06875 MHz @ 5 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

~

~

~

No other emissions were detected at a level greater than 10 dB below the limit.

12.5 kHz Channel Spacing

858.56875 MHz @ 50 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

1717.13750

-31.87

-78.87

12.5 kHz Channel Spacing

858.56875 MHz @ 5 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

~

~

~

No other emissions were detected at a level greater than 10 dB below the limit.

12.5 kHz Channel Spacing

866.00000 MHz @ 50 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

1732.00000

-32.14

-79.14

12.5 kHz Channel Spacing

866.00000 MHz @ 5 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

No other emissions were detected at a level greater than 10 dB below the limit.

12.5 kHz Channel Spacing

868.98750 MHz @ 50 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

~

~

~

12.5 kHz Channel Spacing

868.98750 MHz @ 5 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

~

~

~

No emissions were detected at a level greater than 10 dB below the limit.
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Spurious Emissions (Tx Radiated) - Continued

LIMITS: FCC CFR 2.1053
Emission Mask D
Carrier Output Power 12.5 kHz Channel Spacing
50 + 10 Log1o (Pwatts)
50 W -20 dBm -67 dBc
5W -20 dBm -57 dBc
Emission Masks B, G, H
Carrier Output Power 12.5 kHz Channel Spacing
43 +10 Log1o (Pwatts)
50 W -13 dBm -60 dBc
5W -13 dBm -50 dBc
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Spurious Emissions (Tx Radiated) - Continued

Open Area Test Site Results:

12.5 kHz Channel Spacing 866.000 MHz @ 50 W Emission Mask D
Emissiorl;| Iirrg]qounelcr:]iy (MHz) Level (dBm) Level (dBc)
1732.000 -32.14 -79.14
2598.000 -47.04 -74.04
3464.000 -42.15 -89.15
4330.000 -50.40 -97.40
5196.000 > -50 (Noise Floor) >-97
6062.000 > -50 (Noise Floor) >-97

Photo: OATS Setup
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TRANSMITTER FREQUENCY STABILITY - TEMPERATURE

SPECIFICATION: FCC 47 CFR 2.1055 (a) (1) RSS-119 5.3
GUIDE: TIA/EIA-603D 2.2.2
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 for 12.5 kHz channel spacing.
Error (ppm)
Temperature | 764.06875 | 770.06875 | 774.98750 | 851.06875 | 858.56875 | 866.00000 | 868.98750
(°C) MHz MHz MHz MHz MHz MHz MHz
-30 -0.02 -0.02 -0.02 0.02 0.01 0.01 -0.01
-20 -0.02 -0.02 -0.01 0.04 0.04 0.05 0.06
-10 -0.02 -0.02 -0.01 -0.05 -0.05 -0.04 -0.03
0 -0.01 -0.02 -0.02 -0.11 -0.11 -0.13 -0.13
10 -0.01 -0.01 0.00 -0.22 -0.22 -0.24 -0.23
20 -0.02 -0.02 -0.02 -0.10 -0.09 -0.08 -0.07
30 -0.01 -0.02 -0.02 -0.17 -0.16 -0.19 -0.19
40 -0.02 -0.02 -0.01 -0.23 -0.23 -0.24 -0.24
50 -0.01 -0.01 -0.01 -0.19 -0.20 -0.19 -0.18
LIMIT: FCC 47 CFR 90.213 RSS-119 5.3
Channel Spacing (kHz) Frequency Error (ppm) Most Stringent Standard(s)
764.06875* 0.1 RSS-119 5.3
770.06875* 0.1 RSS-119 5.3
774.98750* 0.1 RSS-119 5.3
851.06875 1.0 RSS-119 5.3 & FCC 47 CFR 90.213
858.56875 1.0 RSS-119 5.3
866.00000 1.0 RSS-119 5.3
868.98750 1.0 RSS-119 5.3

* The laboratory’s 10 MHz external frequency reference was used for testing.
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Transmitter Frequency Stability - Temperature
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TRANSMITTER FREQUENCY STABILITY - VOLTAGE

SPECIFICATION: FCC 47 CFR 2.1055 (d) (1) RSS-119 6.3
GUIDE: TIA/JEIA-603D 2.2.2
MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.
2. The EUT was tested for frequency error at an input voltage to the radio of 85% to 115%. The
frequency error was recorded in parts per million (ppm).

MEASUREMENT RESULTS:
Nominal 50W 764.06875 770.06875 774.98750 851.06875 858.56875
MHz MHz MHz MHz MHz
120 Vac 0.00 -0.05 0.00 -0.22 -0.18
102 Vac 0.02 -0.04 -0.02 -0.22 -0.18
138 Vac -0.01 -0.05 -0.02 -0.22 -0.18
Maximum Error ppm 0.02 -0.05 -0.02 -0.22 -0.18
Nominal 50W 866M0|-(|)z()00 868M9|—?z750 N 5 N
120 Vac -0.20 -0.14 ~ ~ ~
102 Ve -0.19 -0.14 ~ ~ ~
138 Vac -0.18 -0.13 ~ ~ ~
Maximum Error ppm -0.20 -0.14 ~ ~ ~
LIMIT: FCC 47 CFR 90.213 RSS-119 5.3
Frequency (MHz) Frequency Error (ppm) Most Stringent Standard(s)
764.06875* 0.1 RSS-119 5.3
770.06875* 0.1 RSS-119 5.3
774.98750* 0.1 RSS-119 5.3
851.06875 1.0 RSS-119 5.3 & FCC 47 CFR 90.213
858.56875 1.0 RSS-119 5.3
866.00000 1.0 RSS-119 5.3
868.98750 1.0 RSS-119 5.3

* The laboratory’s 10 MHz external frequency reference was used.
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RECEIVER AND TRANSMITTER STANDBY SPURIOUS EMISSIONS (CONDUCTED)

SPECIFICATION: RSS-119 5.11
GUIDE: TIA/EIA-603D 2.1.2
MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment set up diagram.
2. The frequency range examined was from 30 MHz to 3 times highest tunable frequency.

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

4. Rxand Tx (Standby) ports are tested separately

Receive

794.06875 MHz Receive Port

Emission Frequency (MHz) Level (nW) Level (dBm)
800.06875 MHz Receive Port

Emission Frequency (MHz) Level (nW) Level (dBm)
806.00000 MHz Receive Port

Emission Frequency (MHz) Level (nW) Level (dBm)
813.56875 MHz Receive Port

Emission Frequency (MHz) Level (nW) Level (dBm)
821.00000 MHz Receive Port

Emission Frequency (MHz) Level (nW) Level (dBm)
823.98750 MHz Receive Port

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

No emissions were detected within 20 dB of Limit.
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Rx and Tx Standby Conducted Emissions — Continued

764.06875 MHz Transmitter Port

Emission Frequency (MHz) Level (nW) Level (dBm)
770.06875 MHz Transmitter Port
Emission Frequency (MHz) Level (nW) Level (dBm)
774.98750 MHz Transmitter Port
Emission Frequency (MHz) Level (nW) Level (dBm)
851.06875 MHz Transmitter Port
Emission Frequency (MHz) Level (nW) Level (dBm)
858.56875 MHz Transmitter Port
Emission Frequency (MHz) Level (nW) Level (dBm)
866.00000 MHz Transmitter Port
Emission Frequency (MHz) Level (nW) Level (dBm)
868.98750 MHz Transmitter Port
Emission Frequency (MHz) Level (nW) Level (dBm)
No emissions were detected within 20 dB of Limit.
LIMIT CLAUSE: RSS-Gen 6(b)
30 - 1000 MHz 2 nW -57 dBm
LIMIT
> 1000 MHz 5nW - 53 dBm
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TEST EQUIPMENT LIST

No#ﬂ Equipment Type n Information

3 Signal Generator

8 Modulation Analyser
27 Power Supply

31 Antenna

32 Antenna

33 Spectrum Analyser
35 RFChamber
38 RFAmplifier
48 RF Attenuator
50 RFAttenuator
52 RFLoad
61 Coax Cable
63 Coax Cable
64 Coax Cable
94 Environ. Chamber
95 Environ. Chamber
96 Power Meter
100 RFCombiner
106 OATS
107 Coax Cable
108 Coax Cable
109 OATS
110 OATS
111 OATS
112 RFLoad
115 RF Attenuator
132 TREVA1

134 Coax Cable
135 Coax Cable
136 Coax Cable
137 Coax Cable
138 Coax Cable
139 Coax Cable
140 Coax Cable
145 RF Chamber
146 RF Chamber
148 Antenna
149 Antenna
150 RFAmplifier
159 OATS

163 Coax Cable

Analog 4GHz
TREVA1

ACVariac

18GHz DRG
18GHz DRG
26.5GHz
S-LINETEM CELL
+21.7 dB 1GHz
10dB 50W

20dB 25W

150W

2m Black

3m Blue

2m Black

Upright

Upright

TREVA1 Power Head for HP8901
TREVA1

NSA

OATS Turntable Cable 1
OATS Tower Cable
Antenna Tower
Controller
Turntable

2W

30dB 350W

Reverb-4.5m Multiflex 141
Reverb -2m Multiflex 141
Reverb - 2m Multiflex 141
Reverb - 1m Multiflex 141
Reverb - 1m Multiflex 141
Reverb - 1m Multiflex 141
2.5mBlue

Reverb - Stirrer controller for reverb chamber

Reverb-0.5 - 18GHz Reverberation Chamber

Reverb -1-18GHz DRG
Reverb - 1-18GHz DRG
Pre-amplifier

FCC Listing Registration
OATS Turntable Cable 2

n Manufacturer n Model No

Agilent
Hewlett Packard

Yamabishi
Emco

Emco

Agilent

Rohde & Schwarz
Tait
Weinschel
Weinschel
Bird

Suhner
Suhner
Suhner
Contherm
Contherm
Hewlett Packard
Minicircuits
Tait

Intelcom
Intelcom
Electrometrics
Electrometrics
Electrometrics
MCL
Weinschel
Teltest
TeltestBlue6
TeltestBlue5
TeltestBlued
TeltestBlue3
TeltestBlue2
TeltestBluel
Suhner

Teseq

Teseq
Schwarzbeck
Schwarzbeck

Agilent

Intelcom

E4422B GB40050320 E3788
HP8901B (Opt 002) 2441A00393 E3073
$-260-5 TX-533 E1737
DRG3115 9512-4638 E3560
DRG3115 2084 E3076
PXAN9030A MY49432161 E4907
1089.9296.02 338232/003 E3636
ZFL-1000LN E3660 E3360
24-10-34 AZ0401 E3388
33-20-33 BD5871 E3673
8166 524 E3625
RG214HF/Nm/Nm/2000 TeltestBlack2 E4623
Sucoflex 104A 44611/4A E4620
RG214HF/Nm/Nm/2000 TeltestBlackd E4653
5400 RHSLT.M 1416 E4051
5400 RHSLT.M 1416 E4051
HP11722A 3111A05573 E7054
ZFSC-4-1 - E4083
RG214 OATS1 E4621
RG214 OATS2 E4622
EM-4720-2 112 E4447
EM-4700 119 E4445
EM-4704A 105 E4446
NTRM-50 #02

67-30-33 BRO531 E4280
- 1 -

MF 141 TeltestBlue6 E4843
MF 141 TeltestBlue5 E4844
MF 141 TeltestBlue4 E4845
MF 141 TeltestBlue3 E4846
MF 141 TeltestBlue2 E4847
MF 141 TeltestBluel E4848
Sucoflex 104A 33449/4PEA  E4997
Stirrer Controller 29765.1 E4854
RVCXS 29765 E4855
BBHA9120 D 9120D-885  E4857
BBHA9120D 9120D-884  E4858
87405C MY47010688 E4941

837095
RG215 OATS3 E4995

n Serial No# n Tait mn Cal Due I

18-Oct-15
18-Oct-15

6-Mar-16
6-Mar-16
6-Jul-16
31-Aug-15
19-Jan-16
17-Oct-15
14-Oct-15
17-Oct-15
14-Oct-15
16-Oct-15
15-Oct-15
2-Aug-15
1-Aug-15
18-Oct-15

4-Jun-15
23-Oct-15
23-Oct-15

19-Jan-16
18-Oct-15
23-Apr-15
13-Oct-16
14-Oct-15
14-Oct-15
14-Oct-15
14-Oct-15
14-Oct-15

8-Apr-16

16-Oct-15
12-May-16
23-Oct-15

* 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
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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.
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