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INTRODUCTION

Type approval testing of the TPDHKC, 4 Watt, HANDPORTABLE transceiver in order to demonstrate
compliance with FCC 47 Parts 22 & 90, and RSS-119 Issue 12 & RSS-Gen Issue 4. This radio
supports analogue, digital FFSK, Digital Mobile Radio (DMR), APCO P25 phase-1 and APCO P25
phase-2 modulations.

REPORT PREFARED FOR
Tait Ltd
245 Wooldridge Road
Harewood
Christchurch 8051
Mew Zealand
DESCRIPTION OF SAMPLE
Manufacturer Tait Limited
Equipment: HANDPORTABLE Transceiver
Type: TPDHKC
Product Code: TO03-00072-ECAB
Serial Number(s): 25939663
Frequency range 378 2 470 MRz
Transmit Power 4W
: Channel Speech Symbol Rate | Data Rate
Modulation Spacing Channels | (symbols/sec) | (bps)
Analogue FM 12.5 kHz 1 -
Fast Frequency Shift | 125 kHz i i 1200
FFSK Kevin
ying 12.5 kHz . 2400 2400
o . 4 Level FSK
&;ﬁ:ﬁ'] Mobile Radio | ; gio1 TDMA) 12.5 kHz 2 4800 9600
(ETSI TS102 361-1)
APCOQO P25 Phase 1 | C4FM (TIA 102) 12.5 kHz 1 4800 9600
H-CPM (2 slot TDMA)
APCO P25 Phase 2 (TIA 102) 12.5 kHz 2 BO0D 12000

HARDWARE & SOFTWARE

Cluantity: 1

Analogue, FFSK and DMR tests | P25 tests
Hardware 1D TPDB2X-HB0O_0001 TPDB2X-HBOO_0001
Boot Code QPD2B_S00_3.03.00,0002 QPD2BE_S00_3.03.00.0002
DSP QPD2A_EOOML_2.18.00.0594 QPD2A_A02ML_2.12.00.R068
Radio Application QPD2F_EOOML_2.18.00.0594 QPD2F_A0OML_2.12.00.R584
FPGA Image QPD2G_S501_1.12.00.0004 QPD2G_S01_1.12.00.0004

TEST CONDITIONS

All testing was performed between 22 January 2018 -» 07 February 2018, and under the following
conditions:

Ambient temperature:  15°C < 30°C

Relative Humidity: 20% > 75%

Standard Test Voltage 7.5 Voc

FCC ID: CASTPDHKC Page 4 of 93 Report Revision: 1
IC : TATA-TPDHKC Issue Date: 07 February 2018



TELTEST Laboratories
Tait Ltd
Report Number 3877

STATEMENT OF COMPLIANCE

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

Equipment: Handportable Transceiver
Type: TPDHKC

Product Code: T03-00072-ECAB

Serial Number(s): 25939663

Quantity: 1

to which this declaration relates, is in conformity with the following standards:
FCC 47 CFR Parts 22 and 90

RSS-119 Issue 12 & RSS5-Gen Issue 4 & ICES003 Issue 5

Signature: /// A —_—

M. C. James
Laboratory Technical Manager

Date: L M Low §
7
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MODULATION TYPES, NECESSARY BANDWIDTH & EMISSION

DESIGNATORS
MODULATION TYPES:
F3E Analogue Frequency Modulation (FM)
FZD FFSK 1200 bps and 2400 bps
FXwW DMR Digital Voice 9600 bps
FXD DMR Digital Data 9600 bps
FiE, FTE P25 phase 1 Digital Voice 9600 bps
F1D, F7D P25 phase 1 Digital Data 9600 bps
F1w P25 phase 2 Digital Vioice { Data 12000 bps
CHANNEL SPACING: 125kHz
EMISSION DESIGNATORS:
12.5 kHz

Analog FM 11KOF3E
FFSK Data 1200 bps GKE0F2D
FFSK Data 2400 bps TKBOF2D

| Digital Voice DMR THEOFEXW

Digital Data DMR TKBOFXD

_Digital Vioice P25 phase 1 BKA0FI1E

 Digital Data P25 phase 1 BKI10F1D
Digital Voice P25 phase 2 BK10F1W

| Digital Data P25 phase 2 BK10F1W

CALCULATIONS
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

MNecessary bandwidth Emission Designator
M = 3.0 kHz 11KOF3E
D=25kHz F3E represents an FM voice transmission
Bn = (2x3.0) + (2x2.5) x 1
=11.0 kHz
Fast Frequency Shift Keying (FFSK — 1200 bps) 12.5 kHz Bandwidth
Mecessary bandwidth Emission Designator
M=18kHz 6KE0F2D
D = 1.5 kHz (80% of peak deviation) F2D represents a FM data transmission with
Bn=(2x18)+(2x1.5)x1 the use of a modulating sub carrier
= (.6 kHz
Fast Frequency Shift Keying (FFSK — 2400 bps) 12.5 kHz Bandwidth
Necessary bandwidth Emission Designator
M=24kHz TKBOF2D
D = 1.5 kHz (60% of peak deviation) F2D represents a FM data transmission with
Bn=(2x24)+(2x1.5)x1 the use of a modulating sub carrier
=7.8 kHz
FCC ID: CASTPDHKC Page 6 of 93 Report Revision: 1
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Emission Designators — Continued

Digital Voice 12.5 kHz Bandwidth DMR

99% bandwidth Emission Designator

=T7.6 kHz TKEOFXW

FXW represents a FM Time Division Multiple Access (TDMA) combination of data and telephony

Digital Data 12.5 kHz Bandwidth DMR

99% bandwidth Emission Designator
=T7.6kHz TKEOFXD

FXD represents FM Time Division Multiple Access (TDMA) data only

Digital Voice 12.5 kHz Bandwidth P25 phase 1
99% bandwidth Emission Designator
=8.1 kHz 8K10F1E
F1E represents a digital FM voice transmission

Digital Data 12.5 kHz Bandwidth P25 phase 1
98% bandwidth Emission Designator
=8.1kHz BK10F1D
F1D represents an digital FM data transmission

Digital Voice 12.5 kHz Bandwidth P25 phase 2
99% bandwidth Emission Designator
=8.1 kHz 8K10F1W
F1W represents a single FM telephony channel

Digital Data 12.5 kHz Bandwidth P25 phase 2
99% bandwidth Emission Designator
=8.1 kHz BK10F1W
F1W represents digital FM data transmission

FCC ID: CASTPDHKC Page 7 of 83 Report Revision: 1
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SPECIFICATION:

R5S-119 5.4
GUIDE: TIAJEIA-603D 2.21
MEASUREMENT PROCEDURE:

TELTEST Laboratories
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TEST RESULTS
TRANSMITTER QUTPUT POWER (CONDUCTED)

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:

FCC 47 CFR 2.1046

Switchable: 4 W and 1 W

Nominal 4 W Measured Variation (%) ariation (dB)
406.2 MHz 38 -5.4 -0.2

418.05 MHz 38 -4.7 -0.2
429.9 MHz 3.9 -2.6 -0.1
450.1 MHz 3o -26 01
459.9 MHz ao -2.2 0.1
469.9 MHz 39 -26 0.1

Measurement Uncertainty +0.6dB
FCC ID: CASTPDHKC Page 8 of 83 Report Revision: 1
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Transmitter Cutput Power (Conducted) - continued

MNominal 1 W Measured Variation (%) ariation (dB)
406.2 MHz 1.0 -3.3 -0.1
418.05 MHz 1.0 -2.1 -0.1
429.9 MHz 1.0 0.1 0.0
450.1 MHz 1.0 0.0 0.0
459.9 MHz 1.0 1.1 0.0
469.9 MHz 1.0 -1.1 0.0
Measurement Uncertainty +0.6dB
LIMIT CLAUSES:
FCC 47 CFR 80.205 (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,

R3S-119 5.4
The output power shall be within £1.0 dB of the manufacturer’s rated power.

FCC ID: CASTPDHKC Page 9 of 93 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. Refer Annex A for Equipment set up.

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

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

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

MEASUREMENT RESULTS:
See the plots on the following pages for 12.5 kHz channel spacing tested at 4 W transmit power.

LIMIT CLAUSE: TIA/EIA-603D 3.2.6

MEASUREMENT UNCERTAINTY: + 1.5 %

SPECIFICATION: FCC CFR 2.1047 (a)

Tx FREQUENCY: 406.2 MHz 12.5 kHz Channel Spacing

Pre-emphasis

406.2MHz 12.5kHz 4W

m —
b e—
100 1000
Modulation Frequency Hz
Deviation = s====== Upper Limit = =-====-= Lower Limit |
FCC ID: CASTPDHKC Page 10 of 93 Report Revision: 1
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Transmitter Audio Frequency Response — Pre-emphasis

SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 418.05 MHz 12.5 kHz Channel Spacing
Pre-emphasis
418.05MHz 12.5kHz 4W
15.000 + | | I
10.000 , . L
5.000 S8 ] T 1 (R ﬂf":-_’,
0.000 Ll ot W |
-5.000 1 |
& Lozt Lt . \
10.000 -
° T .
-15.000 ik | !
-20.000 // d |
-25.000 = . T =
-30.000 +— | | Lol |
-35.000 . -
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limil ======= Lower Limit
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY, 429.9 MHz 12.5 kHz Channel Spacing
Pre-emphasis
429.9MHz 12.5kHz 4W
15
10
5
0
-5
=10
% -15
-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: 450.1 MHz 12.5 kHz Channel Spacing
Pre-emphasis
450.1MHz 12.5kHz 4W
[
|
@ |
° \_ |
100 1000
Modulation Frequency Hz
Deviation ------- Upper Limit ------- Lower Limit |
SPECIFICATION: FCC CFR 2.1047 (a)
Tx FREQUENCY: 459.9 MHz 12.5 kHz Channel Spacing
Pre-emphasis
459.9MHz 12.5kHz 4W
15 - T
10 - [ |
S - i
u — | T o
5 g e
@ -10 e i
-15 e
-20 /
-a0 - - d !
..35 - - |
100 1000
Modulation Frequency Hz
— Deviation ----—-- UpperLimit ---—- - Lower Limit |
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Transmitter Audio Frequency Response — Pre-emphasis
SPECIFICATION: FCC CFR 2.1047 (a)

Tx FREQUENCY: 469.9 MHz 12.5 kHz Channel Spacing

Pre-emphasis
469.9MHz 12.5kHz 4W

o]
o
100 1000
Modulation Frequency Hz
—— Devialion ------- Upper Limit  ==-==--- Lower Limit .-
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TRANSMITTER MODULATION LIMITING

SPECIFICATION: FCC 47 CFR 2.1047 (b)
GUIDE: TIAEIA-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.

LIMIT CLAUSE: TIA/JEIA-603D 1.3.4.4
MEASUREMENT UNCERTAINTY: t1.9%
Tx FREQUENCY: 406.2 MHz 12.5 kHz Channel Spacing

Modulation Characteristic
406.2MHz 12.5kHz 4W
3
25 Limi§
i 2 f__;"'-..-“u- Rt Sy Bl i it ——-E-I:FDHZ+
* rd A < N — — — 1 (00Hz +
= e . / sesvess 300HZ-
] 4 s 4
] o = '__,-"' o -~ = .p" snsnsenas 1000HZ -
e i "l I B B PR 2500Hz -
30 20 -10 0 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)

Tx FREQUENCY: 418.05 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
418.05MHz 12.5kHz 4W
3 : —
2.5 . Limit
[ T ik ey — — — 300Hz +
E 2 f’r "ﬂl-wul—-—;m; e T | L3 tUﬁUHI*
E 45 L# e |
2 oo ANt — — = 2500Hz +
L 1 . >l F i _f |
o - - — . saeseesns 1000 -
i ST T e
0 ——— 2500Hz -
' 30 20 -10 0 10 20
| Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 429.9 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
429.9MHz 12.5kHz 4W
3 . s
25 | Limit
g o2l B e, e B
= A g st — — = 1000Hz +
£ 15 i I | fj ..,.--.“"'-_' -t
I'E r” "-; {{—‘“mr — e = FEOOHZ +
'E 1 T ','.’ T /‘, ’- snnsss SO0Hz -
=] 0.5 _a” __!__.”___g"". 1 T [Freeeee 1000Hz -
R (s sl It
0 EEES e | | ] | emeee 2500Hz -
-30 -20 -10 0 10 20
Input Level dB
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Transmitter Modulation Limiting

SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 450.1 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
450.1MHz 12.5kHz 4W
3 i = |
| =)y
25 . imiif
‘_F__,__.._..l-.le.—l.l.ll.IJl-l.- —'—“MDHZ"'
i
i 2 e b A e —
= J | - | —— = 1000Hz +
‘5 1.5 r’r /" p ..1-'.:"""1"": — — = OEO0HE +
[io] i ra |
E 1 .-"'Ji- f'r “" ssnnnn S00HzZ -
(] -~ L~ - | R &
05 === e " 000Hz
4 :..::-:.::-""M | ) IR ETPeTS ZSDEIHZ__
-30 -20 -10 0 10 20
Input Level dB
SPECIFICATION: FCC CFR 2.1047 (b)
Tx FREQUENCY: 459.9 MHz 12.5 kHz Channel Spacing
Modulation Characteristic
459,9MHz 12.5kHz 4W
’ i |
25 : - ——
L S | e 1 |
-: J A R = — — — 1000Hz +
.é 15 jj )‘# P s — — = Z500Hz +
= 1 ," -f | f —— 2 sssmns -
E ,--""“Ir .«""j | .r""llll‘I o
05 - L ..-'_J o M wes 1000HZ -
— ——t -
0 e T e | N o 2500Hz
| -30 -20 -10 0 10 20
Input Level dB
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Tx FREQUENCY:
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Transmitter Modulation Limiting
FCC CFR 2.1047 (b)
469.9 MHz

Modulation Characteristic
469.9MHz 12.5kHz 4W

12.5 kHz Channel Spacing

3
2.5
i 2 ) '_'_._,....-.-lufl-ln‘ﬁ‘-n\ul_u
- e A it il et e
E 1.5 ;‘f 4£#'" P e
= " 4 4 [reis
F 7 rd ra
2 06 - £ __
e | ]
0 == |
=30 =20 -10 ] 10 20
Input Level dB
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Transmitter Modulation Limiting

TRANSMITTER OCCUPIED BANDWIDTH AND SPECTRUM MASKS

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

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

MEASUREMENT PROCEDURE:

1. Refer Annex A for Equipment Set up.

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

Eor Data measuremerts: The EUT was modulated with an internally generated pseudo random bit
sequence al the appropriate Baud rates.

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

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

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

MEASUREMENT UMCERTAINTY 95% +0.65dB

LIMIT CLAUSE: FCC 47 CFR 90.210 R55-119 55

EMISSION MASKS

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

DATA SPEED

Digital Voice/Data 12.5 kHz Channel Spacing 8600 bps & 12000 bps

FFSK 12.5 kHz Channel Spacing 1200 bps & 2400 bps

FCC ID: CASTPDHKC Page 18 of 93 Report Revision: 1
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Occupied Bandwidth and Spectrum Masks

ANALOG VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RS5-119 55
Tx FREQUENCY: 406.2 MHz 4 W 12.5 kHz Channel Spacing
0.0- ——
0 , - ~
-10.0- 1 : : e
.}_.r/ | | 1\"\‘_
-zn'n- | .-J:-F ' D ! 1‘“‘.
=30.0- I‘\.
-40.0- ‘\‘
b |
-50.0 —
8 \
-60.0~ =
-70.0- ——
-80.0- — Limit -
|
-90.0- l Er:usmn L
| 'Reference q“_
-100.0- 1 i 1 [ Ry i
406.137 406.175 406.200 408,225 406.262
MHz
Analogue Modulation 406.2000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 406.2 MHz 1w 12.5 kHz Channel Spacing
0.0 B — "u-g.___‘HH
-10.0 " . : N .
W >
20.0-—— _',_ H I —~ T
-30.0 __.;?..i ; e * .I_ —
40,0+ HHEHHR— e
8 -S0.0-~ - k —~
'
A\
. I (1 -
-70.0-—1 -
_wlu- - - | ST, SE— AC— _[m - ITT.
-90,0 = ! T o M . L__Emission  —}-{" -
| wnufnrmm A 1
-100.0-¢ 1 i i I X 1
406.137 406.175 406,200 406,225 406,262
MHz
Analogue Modulation 406.2000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOG VOICE

SPECIFICATIOMN: FCC CFR 2.1048 (c) RS55-118 5.5
Tx FREQUENCY: 418.05 MHz 4w 12.5 kHz Channel Spacing
0.0- —= =
! e —"H T 'L
-10,0- 1 o L 1 o
: | ;--'f | '\.H
20,04~ i S
00— - ‘
f | | \
-40.0- - | -
8 -50.0- i | \:
W i .
-60.0- Ll ____
-70.0
-80.0- " Limit HEn
-80.0- Emission : .;.f"w
| .IRI;fﬂrﬂn[B '“m W
=100.0 =} 1 i 1 i i i
417,988 418,025 418,050 418,075 418,113
MHz
Analogue Modulation 418.0500MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 418.05 MHz 1TW 12.5 kHz Channel Spacing
0.0 - —
-"li,--f “l'\ |
-10.0=] | - .f, i 44 < | -
-20.0- | g
~3‘ﬂ.ﬂ- .'\:"-7;
-40.0- S
.Y
Q@ -50.0 i +n —
g H \
-60.0- |
-70.0~ i
80,0~ Limit =
90,0~ Ermssm i
Reference sl |
=1lII,D-, i H i 1 I "
417,988 418,025 416,050 418,075 #18.113
MHz
Analogue Modulation 418.0500MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

ANALOG VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RSS5-119 5.5
Tx FREQUENCY; 429.9 MHz 4'W 12.5 kHz Channel Spacing
0.0-
-10.0 - —
-20.0 . —
\.
-30.0 — N
N
-40.0 -] A
| / A
g -s0.0- —
.m_uJ’f. l | I
-70.0- o | - e
-80.0- HT™
-00.0 - W FE— | EITISSI;I;I LI
I ; Reference .,mf—
-100.0 - i 1 I i 1 “i
429.837 429,875 429,900 479,925 429,962
MHz
Analogue Modulation 429,.9000MHz Mask D 4W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 429.9 MHz 1w 12.5 kHz Channel Spacing
0.0 —a 7
i
P e N
=10.0 rr'_.- T h""-l
/ ¥
-20.0- o1 = Mg
\"-\.
=30.0- L -
/ | 8
-40.0 r,-’ || E—— _\,‘ =
_I’ | L'l\.
g -50.0-—* AN Y
60,0 i LJ{ — 3
0.0 L —
80.0T—— umit
ap0-——— —Emission | [~
Mag® M .
! Reference o, [~
-100.0-] i i i i i "
429,637 429,875 429.900 429,925 429,962
MHz
Analogue Modulation 429,9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Occupied Bandwidth and Spectrum Masks

AMNALOG VOICE
SPECIFICATION: FCC CFR 2.1048 (c) RSS-118 55
Tx FREQUENCY: 450.1 MHz 4W 12.5 kHz Channe| Spacing
0.0~ T — T
[ - _h_q"““"-«.h_h“ |
-10,0~ + = |
-20.0 . \“x | E—
- —_ | \‘l‘.':\ S ——
30.0 | H\
'40-“"’ R : T :'-.{
| N,
'E -50.0- —— I ™ —"'.IL—
-60.0- —
=r0.0- -
-80.0~- F | Limit | T
30,0 | Emission 1 P W
[ Reference i,..“
100.0-{** i i i i Sy e
450,038 450,075 450,100 450,125 450,163
MHz
Analogue Modulation 450.1000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 450.1 MHz 1TW 12.5 kHz Channel Spacing
0.0- | Z =
L~ ~
-10.0-f | = ‘J*J;.._l — _;I.\M— = |
Py ,
=20.0- { —\g_ _
| .\x
-3CI=.I:I-' | ) _,‘[
L1
40,0 — —-l 3%
g s00--L it | Y
B I_.f‘l u | .\.'Il
-ﬁl].ﬂ =) . —5 I |
..?ﬂlu e —
_mlu_ - . _L'HTm: - ijﬁ
90,0~ ‘ | —Emission —- i/‘\,
FilaFererxu LA~
l':":‘-l:"‘r"'lllM i i i i i ":
450,038 450.075 450,100 450,125 450,163
MHz
Analogue Modulation 450.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

ANALOG VOICE
SPECIFICATION: FCC CFR 2.1049 (c) RS5-119 55
Tx FREQUENCY: 459.9 MHz 4W 12.5 kHz Channel Spacing
0.0 :
i |
‘] UU" - :“\:
\\ I
-20.0- —
-30.0-] — S
-40.0- ' liﬁ
Y
8 -50.0- —
JTL‘I.
-60.0 - -
.m.u.— — _— ——
-80.0 Limit [
-90.0 - HEmisslun = I,-f"x,, 2
-100.0-} I 1 i i Reference I o I“}t
459.837 459.875 459,900 459,925 459,962
MHz
Analogue Modulation 459,9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz TW 12.5 kHz Channel Spacing
ﬂ.‘u- o T T
= .
10,0+ —<1 A —T~ —
20,0 £ N
'3€|~D' .f'_ S—— \,‘ -
i -\.
-40.0- e SR . W— -
A \
g -50.0 7 ! T
3 | \
60,0 -
-70.0 | —
0 | Lirnit _‘I_ﬂ‘
90,0 - Emission ||
100,04 | |. || SRS
459,837 459.875 459,900 459,925 459.962
MHz
Analogue Modulation 459,9000MHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

ANALOG VOICE
SPECIFICATION: FCCCFR2.1049(c) RSS-119 55
Tx FREQUENCY: 469.9 MHz 4 W 12.5 kHz Channel Spacing
0.0 T o
=1I:I.CI- T ]l - = _“.t__
i
-20.0- —
Ny
=30.0- %,
-40.,0- | N
| %
8 -50.0- — B
i 1 -
-60.0- | )
-70.0- ‘
-80.0- | " Limit [
-90,0- | Emission L~
i Reference ﬂ}'s] T
100.0= I [ I i i ]
469,837 469,875 469,900 469,925 469,962
MHz
Analogue Modulation 469.9000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 469.9 MHz 1w 12.5 kHz Channel Spacing
0.0
-10,0= —
-20,0- —
-30,0- >
_.*u_u_.. “ .ll . - _\k:“
| "
@ 50,0~ i
/ | \
60,0~ - =i
0.0+ L ._‘._ GprR—
-BU.E"' = | _..m.
-90,0= Emission l],-'"‘\v
| Reference ‘.H\ b
-100.0= | 1 I i i i
469,837 469,875 469.900 465,925 469,962
MHz
Analogue Modulation 469.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Lid
Report Number 3877

Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RS55-1195.5
Tx FREQUENCY: 406.2 MHz 4 W 12.5 kHz Channel Spacing
0.0 T
| T |
~10.0- TP
// -
-20.0-— e ] st
i \

-W0T——F—— —5
-40.0 - ;r.r Y N 1) 5, . | S
/ I \
'E -50.0- ..J:r - , | I. - _'-.I_!L_
J | | T
R { |
-70.0- - ' 1 : f—

-90,0 - —T Mhogy — Emission L[
-100.0 = A, |""'Mj i [ j MHHI‘FP.MIIJ s \
406.137 406,175 406.200 406,225 406.262
MHz
FFSK 1200 406.2000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 406.2 MHz 1w 12.5 kHz Channel Spacing
0.0 .
__,,—P""rr'-‘_ _“NH"N.‘_ :
-10,0 el . N N S .
F .
-20.0 : ~
-30,0 - ),/ \'a‘
-40.0 ~ X
|'r) | Ill.'g
&g -50.0-— ,
60,0 — |
-70.0
-80.0 ' Limnit T
40,0 — , mﬁmﬂun = .|/\v
10,0 - MRS | | [ heterence 177
406,137 406,175 406,200 406.225 406.262
MHz
FFSK 1200 406,2000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Lid
Report Number 3877

Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

SPECIFICATION: FCC CFR 2.1049 (c) RS5-119 55

Tx FREQUENCY: 418.05 MHz 4 W 12.5 kHz Channel Spacing

ﬂ.ﬂ—l

-10.0-

-20.0=

-m;ﬂ'

-40.0=

g -5|:|.|:|"' _1"J

60,01

-70.0-
-80.0-

-90.0-

-100,0-} ,

[ [
417,988 418.050 418.075

MHz
FFSK 1200 418.0500MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

L]
418,025

Tx FREQUENCY": 418.05 MHz 1w 12.5 kHz Channel Spacing

0.0 | T —— I

-m.u--J— =

'zuuﬂ_— r'r
-30.0-— —-[7—
40.0~+——F1—

8] -50.0-r7

-60.0—

=70.0-

A -

-80.0

-90.0

WP L
-100.0 -} :

417.988

i
418.025

]
416,050

Lirnik
Emission

Reference .,

i i
418.075

i
418,113

MHz
FFSK 1200 418.0500MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Mumber 3877

Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

SPECIFICATION: FCC CFR 2.1048 (c) R55-119 55
Tx FREQUENCY: 429.9 MHz 4 W 12.5 kHz Channel Spacing
0.0
-10.0-  T——, i —
fff
-20.0 ! e
rd
-30.0 — 5
pil
-4u.n-—f, —---\\1
i %
8 -50.0 1’_1 "'-1
-60.0- — il
MO
80,0~ HT
_m.u,._—_..._ - = : F“w _..I; :
wepvtitrpaer” Reference 477,
~100,0 -} 1 i i 1 | i
429,837 429,875 429,900 429,925 429.967
MHz
FFSK 1200 429,9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 429.9 MHz 1W 12.5 kHz Channel Spacing
D.0-
-10.0——— —r - =
.""- .L.-L

=20.0-——1— o it | “ : !
Vs 3
-30.0- A T—— 1 —— H\-
! i
3 %
-40.0- 71 r‘l — .

=70.0 =} - 2 —= —
T : mt T
=900 * - }M.IIETtssm LA
Wm Reference . , ,f/' Ny
-100.0-} | | | | A 3
420 837 429,875 429,900 429,925 429,952
MHz

FFSK 1200 429.9000MHz Mask D 1w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Mumber 3877

Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 450.1 MHz 4w 12.5 kHz Channel Spacing
0.0-
-10.0+— v mm— ——
f,-r"
-200-———~ |l - B i S
i | N
-40.0- —K’, 8 - — g1 - — ! A
E _Eulu - = ;._'l..'l'.“l..
60,0~ — ' L]
-70.0- S
-80.0~- - ‘ =
-90.0- Emission | Fas
-100,0- Reference w'l“l v
450,038 450,075 450.100 450,125 ' 450,163
MHz
FFSK 1200 450,1000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 450.1 MHz 1TW 12.5 kHz Channel Spacing
0.0 T ;
-10.0=¢ :1“'\"\—
20,0 RS
N,
-30.0- T
-40,0-+ i 2 - I . I I :.1\_
o 500 -
i - 1A
<70.0 - = —
0.0~ Lirmit 1 g
-a0.0- EmlssI?n .|.f'“-v
-100,0-} 1 i i i I "
450,038 450,075 450.100 450.125 450,163
MHz
FFSK 1200 450.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877
Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps

SPECIFICATION: FCC CFR 2.1048 (c) R5S-119 5.5
Tx FREQUENCY: 459.9 MHz 4W 12.5 kHz Channel Spacing
0.0~

™ I
=10.0- { - - _)ﬁk e—— \1"\
-20.0- [—_-— -

=7 T Il

‘ ) | N
40,0~ i —+1+4 -
H _En‘u.._.’,z I .___x -
,rJ | lq‘.
=60.0=1 — ek
70,0 —
-80.0- HTT
00,0 —Emission 1
- Al
Reference .. .-
=100.0— i : [ ' [ [
459,837 459.875 459,900 459.925 459,962

MHz
FFSK 1200 459,9000MHz Mask D 4W
RBEBW=100Hz, VBW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUEMCY: 459.9 MHz 12.5 kHz Channel Spacing
0.0
-
-10.0 =5 e
-20.0 y =g > <
00— — — —x;-——
I'F 1'\
-40.0-— ;r* 1B s _..:'__1_ -
f ,

8 -50.0-r _—

/ |
60.0-F—— = - >
-70.0- | —

-80.0-— — J'/‘ ; i H
_ = MR = | — Emission  — !f\..
90.0 | WE.-..J. v s | ——
-100.0- q . | PR
459.837 459,875 455,500 459,925 459,962
MHz
FFSK 1200 459,9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Mumber 3877

Occupied Bandwidth and Spectrum Masks

FFSK 1200 bps
SPECIFICATION: FCC CFR 2.1048 (c) R55-119 55
Tx FREQUENCY: 4689 MHz 4 W 12.5 kHz Channel Spacing
0.0
| -
-10.0- 1 H‘x
-20.0-] | =g
=30.0= L | ; 'T —
/ | .
_m‘u - ..);. - t - .:_.'LI... —
|"l I "\‘
g -50.0- — —
[ . LY
___ﬁnln_rfr | _____ L Qb = L — 1\l.
-70.0- | i s |_
-80.0- = Lirit (W
0.0 I — : Emissicn g I~
sk 1
I : | Rﬂﬂm“lﬁ N
~100.0-| i i i 1 ] 1
469,837 469.875 469.900 469,925 469.962
MHz
FFSK 1200 469,9000MHz Mask D 4W
REBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY" 469.9 MHz 1w 12.5 kHz Channel Spacing
0.0 - ‘"‘"‘*-«.H
A0 g=t———t— ..d/,-i'lr _-':.1\—
IR S
-30.0- rr"' — - -
A \
AD_D_ Il‘l‘.r - —_—— e ..I II.
g -50.0-—r | ‘E
00— | R | h!
-70,0- ! 1 - J = =1 } =
0.0+ unt T
-a0,0- - EMission : | l;-"\.- ’
| Reference Wi 7
-100.0-, j ' | , , ,
469.837 469,675 469,900 469,925 469,962
MHz
FFSK 1200 469.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
FCC ID: CASTPDHKC Page 30 of 93 Report Revision: 1

IC : 737TA-TPDHKC Issue Date: 07 February 2018



TELTEST Laboratories
Tait Lid
Report Number 3877

Occupied Bandwidth and Spectrum Masks
FFSK 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RS5-11955

Tx FREQUENCY: 406.2 MHz 4w 12.5 kHz Channel Spacing
0.0

e

-20.0 -

I
gl

| |

i

-30,0

=40.0 -

E 50,0 =~

=-60.0~

-70.0~-

-80.0- (=

-80.0 — - : g Emission A

-100.0-4 ' i i Rarnc ’],\__..“I
406,137 406.175 406,200 406,225 406.262
MHz
FFSK 2400 406.2000MHz Mask D 4W
RBW=100Hz, VBEW=1000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 406.2 MHz 1TW 12.5 kHz Channel Spacing
nrD I

-10,0 > & —

-40.0 7

@ -50.0-—* T — ;
/ . | b
-60.0 1 | . | A— | E————— 1

-70.0 | ¥ l
haid um = 2
-40.0 J _E‘I'I'I'iﬂ:m _—|.-""‘\.-_
1000- A | e ¢
406,137 406.175 406,200 405,225 406.262
MHz
FFSK 2400 406.2000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Mumber 3877

Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) R5S-118 5.5
Tx FREQUENCY: 418.05 MHz 4W 12.5 kHz Channel Spacing
0.0- T
-10.0-
=210.0 = -
\
%
<30.0-1 — N =
1
40,0 . P
/' | "'\
i | —
_ﬁulﬂ_.{. _l - S - 4 i “L
=70.0-
=80.0 - | m.
-an.0- | I, - Emfshn |f"‘\w -
Reference § )~
-100.0- : i i ' JI’"f"1 o
417.988 418.025 418.050 418.075 418.113
MHz
FFSK 2400 41B.0500MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY": 418.05 MHz W 12.5 kHz Channel Spacing
9= | = —
-10.0-+— - - e = —
Vi -\\
20,0~ ————F + -
IV N
-30.0-F 7 T
A0, 0—=—4 \.‘\— =
]
,‘f Y
L i)
-60.0 _n"ll_ i = i
70.04+— —
_ﬂ]_u-—--—- — — Llrnk = ...m.
| ;
-a0.0- | ) ;”Erﬂ'i:':&m - _!/"w &
Reference 'f'hl N
-100.0-; | ' 1 i [ i
417,988 418.025 418.050 418.075 418.113
MHz
FFSK 2400 418.0500MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

SPECIFICATION: FCC CFR 2.1048 (c) R55-119 5.5
Tx FREQUENCY: 429.9 MHz 4 W 12.5 kHz Channel Spacing
0.0-
-10.0+— —
-20.0 .
™,
-30,0 \‘i
40,0+~ s
i "'.

oy T A \

@ -50.0 va .1
60,0 A
-70.0= —

-80,0- ™5
40,0 - L N — Emission ! .|r/‘\-
100,04 et | | | e,

429,837 429,875 429,900 429,925 429,962
MHz
FFSK 2400 429,9000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 4299 MHz 1w 12.5 kHz Channel Spacing
0.0- =
-10,0 = _I_./-F-‘ A -_“-\- -
- | ™
20,0~ i | b S
' f'. ‘ '-___IL |
d
-30.0- < =r [ — BY|
A b
40,0 = /- = ’ : ! .5‘1\\_
B -50.0-4—F : -\
/
S0.0-F— ’ 1 1 __i.___.
| |
-80.0 _.w""; —% T umk T
-60,0 W W - M Emission _!_Im_
| ot | -
" Reference ..hi.-"u
-100.0 - I i i ' i J;
429,837 429,875 429,900 429,925 429,962
Mz
FFSK 2400 429,9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Mumber 3877

Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

SPECIFICATION: FCC CFR 2.10489 (c) RS5-119 55
Tx FREQUENCY: 450.1 MHz 4 W 12.5 kHz Channel Spacing
IJ.E]- _‘_\_\_H . i
=~
-10.0- “*x.\ |
-20.0- S— N : :
30,0 - S
40,01 'E'E"'T -
% -E0,0- , el R i - _.l,'\._
60,01 A
-70.0- —
-80.0-1 Lirmit ‘ T
-90.0-] Em}ssh:n N e T
| FlaFarann: Hld_
-100.0— i i I i i
450.038 450,075 450,100 450,125 450,163
MiHz
FFSK 2400 450.1000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 450.1 MHz 12.5 kHz Channel Spacing
0.0- T
-10.0-
-20.0-
.mbu_
-40.0= IIIL"-,I
g -50.0
60,0~ L
70,0 -
0.0 - T
90,0 - A~
100.0~ | Reference -*‘r_ 2
450,038 450.075 450,100 450,125 ' as0i163
MHz
FFSK 2400 450,1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps
SPECIFICATION: FCC CFR 2.1048 (c) RSS-119 5.5
Tx FREQUENCY: 12.5 kHz Channel Spacing
0.0
-10.0] o -
=] |
-20.0-— .
-30.0 ‘xﬁ” _—
: k.
40,0~ - - . - e S
r "-I
@ -50.0- N\
60,01 A
-70,0 - i_ =
-80.0-] |- Limit 1™
-80.0- [ : Emission | [~
-100.0-} ! ! : | Rmmawfﬂ
459,837 459,875 459.900 459,525 459,962
Mz
FFSK 2400 459.9000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz 1W 12.5 kHz Channel Spacing
0.0 | ! ? |
- e S
10,0~ — e o
_,.-f’f’ | \-\‘, |
-20,0- '.. . 1 - 2. 1 =
.-'/ I | \\'\
-30,0 + —t+—+ — R
I |
-40,0 - ,r":f — | N 1 .I‘H_
£ X
8 -S0.0-1 -
_&UIU _.'!rf —— V A— ‘ ] ___.—\
-70,0 - - .
|
-80.0 M'M - —— L Lirmik _Ij_
40,0 = . ik " ._[‘f:'l.'iifi:l'l.l— ¥ i, T
-iﬁﬂﬂ-ww | Mﬂmﬁ\qﬂ-/"
459837 459,875 459,900 450,925 ' 4s0.962
MHz
FFSK 2400 459.9000MHz Mask D 1W
REBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Mumber 3877

Occupied Bandwidth and Spectrum Masks

FFSK 2400 bps

SPECIFICATION: FCC CFR 2.1049 (c) RS5-118 5.5
Tx FREQUENCY: 469.9 MHz 4'W 12.5 kHz Channel Spacing
0.0=r— T .—\‘H—-“-\“__-J‘
-10.0= = ':'l"‘j\— =
LN
=20.0= = "';_;
-30.0- 3 — N
T

-40.0- %

g -50.0- — \\
-60.0- - \}
-70.0- ==
-80.0- ~ Limit [
#0- " o B

Reference ¥y~
-100.0- ; | ! ™ ¥
469,837 469,875 469,900 469,925 469,962
MHz
FFSK 2400 469,9000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY:; 469.9 MHz 1W 12.5 kHz Channel Spacing
0.0- ‘
100~ : P -
| l",’. b A
20,0 et e
| \
-30.0- A =Y
r
400/ - —\ﬁ
v, 'r_

% -50.0 I."I '-.\'
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BT — - umk [T
-00.0=— i — | - - Eml-;igllun _||K_

i Reference Wi~
-100.0- ! . ‘J."'|
469837 469.875 469,900 469,925 ' 460962
MHz

FFSK 2400 469,9000MHz Mask D 1W

RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.10489 (c) R55-11955
Tx FREQUENCY: 406.2 MHz 4W 12.5 kHz Channel Spacing
0.0- e
10,0+ —
™
20,0~ "'H\
=30.0- o .
-40,0- \\ -

K -50.0- —1 \
60,0~ [
=70.0= \._ =

|
0.0 Tumk
-90.0 \N-“«Enﬂsslm | FK
'lm-ﬂ =1 I | i i - uj
406.137 406.175 406,200 406.225 406.262
MHz
DMR 406,2000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 406.2 MHz 12.5 kHz Channel Spacing
0.0
-10.0 (,..-
-20.0 ,./J)/
-30.0 J.!’J
-40.0
/|
o -50.0 1}]
A
-60.0
IO
B0.0+—— ~HT
50.0-———— T ot I_Elnﬂsdnn _1:_|.f"\f_
-100.0 "M | | Réﬂ:‘m‘ #‘ |z""‘-»_.-".l‘.‘I
406,137 406.175 406,200 406.225 406,262
MHz
DMR 406.2000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

FCC |D: CASTPDHKC

DMR
SPECIFICATION: FCC CFR 2.1049 () RSS5-119 55
Tx FREQUENCY": 418.05 MHz 4'W 12.5 kHz Channel Spacing
0.0
100~ - b N =
z'#’ -h"r
pnge———k . U S——
s Ih"* _
o N—
y Fy
-40.0- r’;'- = \R_
8 5007/ !—!\C
"ﬂ]-u_" - " i M _f
_'?ﬂ‘u_.._ e
0= ; Limit 1™ al
90,0 | | ElTlssm ! Ex"\v
A Reference ol 5
¥ 1 I ] 1 i ] I
417,988 418,025 415,050 418,075 418,113
MHz
DMR 418.0500MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 418.05 MHz 1TW 12.5 kHz Channel Spacing
D.D' T _-n._.___‘_
-10.0= — - . —_!_"L___!_
200~ S
“-'h.
-30,0~ --\1‘
-40.0- N
@8 -50.0 Jl-"" - ‘LIT
L& L8
60.0- S V p———
=70.0= — M
-80.0- Limit
-90.0-] . Emission | [~
Reference gu .| '
-100.0- i 1 1 i i
417,968 418,025 418.050 418.075 418,113
MHz

DMR 418.0500MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak

Result=Pass
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Tait Lid
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Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 429.9 MHz 4'W 12.5 kHz Channel Spacing
0.0
-10,0 - — |
20,0 o D
-30.0 ‘,-/ AN
40.0-—A '
s gl AN
JJ : T
=50.0 —
-70.0 L
-80.0+—1T—— !Ij
|
-90,0 - Emission [~
. P
'Im-n'l'd' i | i ' Rm' i iy g
429.837 429,675 429,900 429.925 429,962
MHz
DMR 429,9000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 429.9 MHz 1w 12.5 kHz Channel Spacing
0.0 i T —
| il ™~
-10.0 o b R
~ \l M
20,05 L ‘1
-30.0-—— —!l —t 1“ \".L —
J
400/ 4 \\
Wgen I [0 |
wet | U \V | \
il JERE
| A"
-80.0-——+ w‘f T Limit (W ]
-90,0 = # L Emission [~
M [ Retrsnce w7~
-100,0-Mtunac i . | L
429.837 429,875 429,900 429.925 429,962
MHz
DMR 429,9000MHz Mask D 1w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Report Number 3877

Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) RS55-118 55
Tx FREQUENCY: 450.1 MHz 4w 12.5 kHz Channel Spacing
0.0
-10.0-
20.04+—F+— ——— 3
T
i \\ -
-40.0- | B
-E _Eulﬂ Al ‘r‘.llJ 4 . 1IN
60,0 —
=70.0- i =
50,0~ ‘ =
50,0 B R —— ! _Emlsslull | e
" Referenca 4 [~
-100.0 - . . . o/
450,038 450,075 450,100 450,125 450,163
MHz
DMR 450,1000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY": 450.1 MHz W 12.5 kHz Channel Spacing
0.0 | =
| T
-10.0~ , — —_—
10 7 TN
2004+——— e
-30.0-— -.‘,rf‘ — —\\;—
y e
Au.n—-—/rL - ____1,{_.
A
il 7, [ Y
-60.0 - .
F0.0-+——+ i fl, — —-
B80.0-—— - M it @8 ' o g}
G0.04+—+ SE—Y. - EI'I'dSSI-:J]JE‘I I, W
MW , Reference |I..|
-100.0- i 1 1 | 1 i
450,038 450,075 450.100 450,125 450.163
MHz
DMR 450.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.1049 (c) R55-118 5.5
Tx FREQUENCY: 459.9 MHz 4W 12.5 kHz Channel Spacing
0.0
-10.0-f - -
- i d“'u
20.0 ﬂ‘\
-30.0- a
=40.0 -] e \_\\_
8 -50.0- \L
-60.0- :
-70.0- '
.miu- . m !
-90.0 - . _Emission [
=llILﬂ"| [ i I ] Hﬂr i ’\j-‘l
459,837 458,875 459,900 459,925 459,962
MHz
DMR 459.9000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz 12.5 kHz Channel Spacing
ﬂ.ﬂ I
-10.0 i —
A
*2!].1'.'! i /,.-". —
00— ”1\
-40,0 /"' . kl‘
@ 500 {, 1\‘
-60.0 —
-?ﬂ.ﬂ ———
-80.0 (San
e .
-100,0- , . | A
459,037 459,875 459,900 450,962
Mz
DMR 459.9000MHz Mask D 1w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
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Report Number 3877

Occupied Bandwidth and Spectrum Masks

DMR
SPECIFICATION: FCC CFR 2.10489 (c) RSS-119 5.5
Tx FREQUENCY: 469.9 MHz 4w 12.5 kHz Channel Spacing
0.0 : T |
10,0~ ’“'fT : __\ |
o .
2001 ~ - - ‘x\— l
r"'J ‘\'(
_m_u e .'i.f... ! 3L SR S —— }
-40.0- / | —————— \\
% _m.u_‘?i_._... — a - " — | S a \\
-60.0-— — :
_?'u.u__ .I .|_
80,0+ i T Limit ‘fj"l
-80,0- : | Emission [~
el b
e ! I | Reference M
469.837 469,875 469,900 469,925 ' 4e9.062
MHz
DMR 469.,9000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY": 469.9 MHz 12.5 kHz Channel Spacing
0.0 T
|
-10.0~- I I I " 15| [ i S R =
-20.0- _I. ."'/‘ b
- I &7
=30.0= ! -K'- 4"11.__. .
-40,0- — ]—\ -
g -50.0 .
N\
=60,0= ———
.mpu- — i—
-80.0= .-i_l_—'_l_.
-80.0- 41— i LA .. Emission - I—W
Reference 'H'*v'{' N
-100.0=, 1 H i 4 \
469,837 469.875 469,900 469,925 469.962
MHz
DMR 469.9000MHz Mask D 1W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
FCC ID: CASTPDHKC Page 42 of 93 Report Revision: 1

IC ; 7T37TA-TPDHKC |ssue Date: 07 February 2018



APCO P25 phase-1

TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

SPECIFICATIOMN: FCC CFR 2.1049 (c) R55-119 5.5
Tx FREQUENCY: 406.2 MHz 12.5 kHz Channel Spacing
0.0-=
-10.0-f— -
. a
20.0 <
" S
30.0——H-
/ N
40,0~ N
I.‘“'1-
o 500 — 1\
60,0 i
fo.0-
-80.0- ™5
-80,0- Emission | |-
-100.0 -.\JM | qufm "‘"J‘:\Tﬂ-
406,137 406175 406,200 406.225 ' 406,262
MHz

P25 Phl 406.2000MHz Mask D 4W

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

Result=Pass
Tx FREQUENCY: 406.2 MHz 1W 12.5 kHz Channel Spacing
|:|||:| S
et
-10,0 s
Ty
=200~ I“_ S TR
%

=30,0=f— i ] N
40,0~ — _\\_

g 500 -
\
-60.0 - -

<70.0

-80,0 — =T
-a0,0 Em:ssun L

Reference . |~
-100.0-} \ \ i 4

406,137 406,175 406,200 406.262
MHz

P25 Phl 406.2000MHz Mask D 1W

RBW=100Hz, VBW=1000Hz, Detector Mode=Peak

FCC ID: CASTPDHKC
IC ; 737A-TPDHKC

Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

SPECIFICATION: FCC CFR 2.1049 (c) RS55-1189 5.5
Tx FREQUENCY: 418.05 MHz 4 W 12.5 kHz Channel Spacing
0.0 T
S o,
-10.0-+— ‘_,f”T i e
. -~ "
-20.0~— . — S ——
rf'r_ [ |
-30.0-—F - -
r.J
-40.0- ‘,4' - = ‘ \
8 wo/ i —%
“60.0-— i — —— JI 3
70.0— . f.t ; ! 1 |
|

-80.0~ = e T
-90.0- TR — El'l'l-aﬁ-l]'l - .-/\'-\.-

y | | Reference .wl.q_“-
lm'n I I ] 1 ] | ]

417,968 418.025 413.050 418.075 418,113

MHz
P25 Phl 418.0500MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass

Tx FREQUENCY: 418.05 MHz
0.0

12.5 kHz Channel Spacing

-10.0-

-20.0-

-30.0-

-40.0~-

417,988 418,025 418,050 418,075 ERPTERTE
MHz
P25 Phl 418,0500MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks
APCO P25 phase-1

SPECIFICATION: FCC CFR 2.1049 (c) RS5-119 55
Tx FREQUENCY: 429 9 MHz 4w 12.5 kHz Channel Spacing
0.0 : :
LT g, |
-10.0- : _,r-""-:ﬂ M B .

-30.0- : -
-40.0- — \

8 -50.0- -
-60.0~ e
=70.0 |_
.w_u— I. Iﬁ
-90.0- Emission .|[.|K_

b Reference d
429.837 429.875 429,900 429,925 ' 429,962
MHz
P25 Phl 429.9000MHz Mask D 4w
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 429.9 MHz 1TW 12.5 kHz Channel Spacing
0.0
-10.0
.
-20.0— /-f . - \
=30.0- I‘.-" i { . __A\‘\_
‘,.r"
=40.0 - - — 1| SN . W —_—

g -50.0 vj’/ | \w
-60.0 - :
-70.0 — j - i\ |
= = | umt [T
-90,0 M | Emission [\

-100,0-, i 1 I| i ki M.I R )
429.837 429,875 429,900 429,925 429,962
MiHz
P25 Phl 429,9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

SPECIFICATION: FCC CFR 2.1049 (c) RS5-118 5.5
Tx FREQUENCY: 450.1 MHz 4W 12.5 kHz Channel Spacing
0.0 . :
-10.0-
_m‘u =
‘aﬂlu -
.mlu_
& -50.0-
-60.0-
~70.0-
-80.0-
80,0~
-100.0 - I 1 i I I i
450,038 450,075 450,100 450,125 450,163
MHz2
P25 Phl 450.1000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY": 450.1 MHz 12.5 kHz Channel Spacing
U.U-f |
-10.0 - = l ‘h‘“\, e —
-20.0 —i——
-30,0- N—
'4&|D-_ s ._-AE“
E ‘EIUJ:F Lk\
-60.0- —
-70.0 — —
9.0 =
-lm.ﬂ‘wp i 1 | Mma:dh_ﬁ
450,038 450.075 450,100 450,125 450,163
MHz
P25 Phl 450.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 4599 MHz 4W 12.5 kHz Channel Spacing
0.0

-10.0-

-20.0-

'm-.u ]

-40.0-

g -50.0-

-60.0=

-70.0-

-80.0 -

-80,0 Emissian _i.]f’\..
-lﬂﬂ.[!—, i | I 1 | ;ﬂh.f“l
459,837 459,575 459,900 450,925 459,962
MHz
P25 Phl 459.9000MHz Mask D 4w
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz 1W 12.5 kHz Channel Spacing
0.0

-10.0

-20.0

<30.0-

r‘ .
._*Dlu_. S - L - — - . _— i\\
© 50,0 - i

\
60,0~ - -— —
=70.0- — | L —
=30.0+7 Limit T
-90.0 - Ernission JI‘ e

Reference A A
-100.0- i 1 i [ 1
459.837 459.875 455,900 459,925 459.962

MHz
P25 Phl 459.9000MHz Mask D 1W
RBW=100Hz, VEW=1000Hz, Detector Mode=Peak
Result=Pass

FCC ID: CASTPDHKC Page 47 of 93 Report Revision: 1
IC: 737A-TPDHKC Issue Date: 07 February 2018



TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

APCO P25 phase-1

SPECIFICATION: FCC CFR 2.1049 (c) R55-118 6.5
Tx FREQUENCY: 469.9 MHz 4 W 12.5 kHz Channel Spacing
0.0 e e |
e
—l[l.l]— } ‘!-1| o -
™
-20.0- k\T| -
-30.0- ——i—
-40.0- —— !\
I
g -50.0- i~ —\\,
—
-60.0-1 — =
-70,0- — |
800~ Limik V=R
0.0 wmission [
P
Reference "“"{—1
-100.0-, [ i i | 1 |
469,837 469,875 469,900 469,925 469,962
MHz
P25 Phl 469.9000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 469.9 MHz 1w 12.5 kHz Channel Spacing
ﬂlﬂ-_ T — —
‘ ‘]_.f” 4 ~
-10.0- - T

-20.0- e

A L x\ o
_::- /L_ | ___ 1:"\.

/| !
@ 500 : -
.f'J | ‘.'\'
-60.0- — —
-70.0- — — —
‘mlu_ I— - o & L_.'i hen [__r-l
90,0~ l ST 1 i AN W ha's T E!'W l; -
-mu-w";i | " ' Referm-#ﬂ
459.'3:3? ; 4&9.'5?5 +r_=.9.|91:m 469, 925 469.962
MHz
P25 Phl 469,9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
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Occupied Bandwidth and Spectrum Masks
APCO P25 phase-2

SPECIFICATION: FCC CFR 2.1049 (c) R55-1195.5
Tx FREQUENCY": 406.2 MHz 4w 12.5 kHz Channel Spacing
0.0 |
=10.0= [ ==
-Eﬂlﬂ- ;"-y 1
b
aﬂlu - - = ‘\"‘ =
40,0-—~ ‘».\_ §
& -50.0+ _j‘i
-60.0- :
~70.0-1— =
-80.0 ~HTT-
-90.0~- == = - frEmrrdssan ~‘_|,f‘x,
! Reference ha, I| oo
-100.0—) i i I i 1 1
406.137 406,175 406,200 406,225 406,262

MHz
P25 Ph2 406.2000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 406.2 MHz 1w 12.5 kHz Channel Spacing
0.0~ ’{ S —\\_\
-10,0~- J_,--"‘ . ! | ‘.\\__
20,0~ 2 e f f ‘ - q\\l.

i
Lo AT N

600~

L e e

90.0 . g T Limik ||“_ﬁ
.m.ﬂ‘w - i_ _\'ulg\ti;fmiﬁhn i lf,\"- =

-100.0 =i i 1 I 1
406,137 406.175 406.200 406.225 406.262
MHz

P25 Ph2 406.2000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Mumber 3877

Occupied Bandwidth and Spectrum Masks

APCO P25 phase-2

SPECIFICATION: FCC CFR 2.1049 (c) RSS-119 55
Tx FREQUENCY: 418.05 MHz 4 W 12.5 kHz Channel Spacing
0.0- i -
-10.0~- = r,.r"" 1 H'\-_ L
| ./f. \‘.
-20.0 --|- y .-"" ﬁ\T
=30.0 -——r} — '1“'-‘-_
-40.0-+—7 = — TN
8 S00-/— ¢
0.0~ i - =
70,0~ — —
- | - |
-80.0 i Limit =
90,0~ ' — Erplsslun | ]m
Reference \\n!.lj_'_:ﬁ A
100.0-} i i i I i i
417,988 418,025 418.050 418.075 418.113
MHz
P25 Ph2 418.0500MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 418,05 MHz TW 12.5 kHz Channel Spacing
0.0 =
-10.0-
-20.0- i : d X H Eil E = = I
_:il{! = =
-40.0-+ il a — = N J——
g -50.0 L A
J \
-60.0- : : : - -
-70.0 1 1 - —
-80.0~ — - - . LS - =g
-90.0- ; - g—Eni M S
-100.0- 1 i 1 : ] g ":
417,988 416.025 418,050 418,075 418,113
MHz
P25 Ph2 418.0500MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
FCC ID: CASTPDHKC Page 50 of 93 Report Revision: 1

IC : T37TA-TPFDHKC lssue Date: 07 February 2018



TELTEST Laboratories
Tait Lid
Report Number 3877

Occupied Bandwidth and Spectrum Masks

APCO P25 phase-2

SPECIFICATION: FCC CFR 2.1049 (c) R55-119 55
Tx FREQUENCY: 429.9 MHz 4w 12.5 kHz Channel Spacing
0.0
f"{fﬂ_ e |
10.01+—1— A= o g —
e | % |
=210, 00 =t .=
| f‘. | \\
-30,0- . = 1
.
-40,0 = }?f__ -] - LS L‘H_
/ E | N L
R X
-£0.0-— — : = R
1 1 o S— — - — |-
80,0~ | " Liri =
-WIOM/ Wggmsson A
-100.0 j | | | Reference yAf. "7,
¥ ] ] I ] I ] 1
429.837 429.875 429,900 429,925 429,962
MHz

P25 Ph2 429.9000MHz Mask D 4w
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=pPass

Tx FREQUENCY: 429.9 MHz 1W 12.5 kHz Channel Spacing
0.0

-10.0 . . e - —
. ! - _.‘..._H':, | —
N
= | 'IL.
i
\ ‘ \
'\
Limit T
EEWSSW” __|m -
-100.0-; I i 1 I R ’ 1: f\/ﬁﬁ
429.837 429,875 429.900 429.925 429,962
MHz
P25 Ph2 429.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Mumber 3877

Occupied Bandwidth and Spectrum Masks

APCO P25 phase-2
SPECIFICATION: FCC CFR 2.1049 (c) RS5-119 5.5
Tx FREQUENCY: 450.1 MHz 4 W 12.5 kHz Channel Spacing
0.0~
-10.0- =
M
-20.0- S———
-30.0- - : - 1 —~ ‘-“Li\ —~
-40.0- ! L | o '"}}T
\I
@ -50.0- i \
60,0~ +—
~T0.0- -
-80.0- Limit |1T1
-90.0- . EIIIIS-S'DI'I [r-’“\-.-
Reference qd |
-100.0- 1 i i i i i
450,038 450,075 450,100 450,125 450,163
MHz
P25 Ph2 450,1000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 450.1 MHz 1TW 12.5 kHz Channel Spacing
0.0 T
| I = |
10.0=— ! f 1 S S ~ .
i x\\'
«20.0-— - 1 - N 5 N - ———
",
30,0 — — .'L.‘.,1. -
-40.0~—— i — \1, —
. N\
¢ T 1 X
60,0 o — — -
-70.0~ - —F — -
80,0 ——umk T
-90.0- — [ _ Emission - .|m_
| | Reference My
-100.0 i I i 1 ' i
450,038 450.075 450,100 450,125 450.163
MHz
P25 Ph2 450.1000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks

APCO P25 phase-2

SPECIFICATION: FCC CFR 2.1048 (c) R335-119 5.5
Tx FREQUENCY: 459.9 MHz 12.5 kHz Channel Spacing
0.0
| f_",..r"" |
_-lu‘u., | RS _ﬁ,r_.! — ._b...__. .
20,0 .
N
p Y
-30.0 n |
\ll.,\l
-40.0- — —r—
B -50.0- — _l'f
-60.0- — ——
=70.0 |
!
“80,0 Limit 1™as
|
-90.0- Erﬂﬁmn. lz“\f-
o Reference ‘r‘p.-.| vy
¥ I i
459,837 459,675 459.900 459,925 " 459,962
MHz

P25 Ph2 459.9000MHz Mask D 4W
REW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
Tx FREQUENCY: 459.9 MHz

W 12.5 kHz Channel Spacing

D.U""’ s "
_‘_,.,-:-"'"#r o
-10.0 — = ~ \‘H—‘“-
oy [ N
20— _ 1l .
I N
. —— ..'_‘.'\ e
L
| \
| N\
—
|
I
i Lirnik T}
Emission :;‘:
Rléfn'fem AN
-100.0-) | . i i
459,837 459,875 459,900 459,925 459,962
MHz

P25 Ph2 459.9000MHz Mask D 1W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
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TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks
APCO P25 phase-2

SPECIFICATION: FCC CFR 2.1048 (c) RSS-118 5.5

Tx FREQUENCY: 469.9 MHz
o.0-

12.5 kHz Channel Spacing

-10.0-
-20.0-

‘W-ﬂ'

40,0 -

469.837 469,875 469,900 469.925 ' ag0082
MHz
P25 Ph2 469.9000MHz Mask D 4W
RBW=100Hz, VBW=1000Hz, Detector Mode=Peak

Result=Pass
Tx FREQUENCY: 469.9 MHz 1w 12.5 kHz Channel Spacing
0.0- ;
-lﬂ.ﬂ‘ - [ —
g S

-20.0- - : i | 4_ —

30.0- e

-40.0- ‘ “-5‘1_" =
% -50.0 \1\
-60.0- — ‘ -
-70.0- = =
“80.0 Limit . Sy
90,0~ Emission - Hm s
_ _ Reference 4 Y
-100.0-, ] 1 1 | 1 i

469,837 469,875 469,900 469,925 469,962
MHz
P25 Ph2 469.9000MHz Mask D 1W
RBW =100Hz, VBW=1000Hz, Detector Mode=Peak
Result=Pass
FCC ID: CASTPDHKC Page 54 of 93 Report Revision: 1

IC : 737TA-TPDHKC Issue Date: 07 February 2018



TELTEST Laboratories
Tait Ltd
Report Number 3877

Occupied Bandwidth and Spectrum Masks
TRANSMITTER SPURIOUS EMISSIONS (CONDUCTED)

SPECIFICATIONS: FCC 47 CFR 2.1051 RSS5-119 5.8
GUIDE: TIA/EIA-603D 2.2.13
MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.
2. The frequency range examined was from the lowest frequency generated within the EUT, to a
frequency higher than the 10" Harmonic: 100 kHz to Fc-BW
Fc+ BW to 10Fc GHz
3. 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 RS5-119 5.8

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

SPECIFICATION: FCC CFR 2.1051 RSS-119 58

12.5 kHz Channel Spacing 406.2 MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 406 2MHz @1 W Emission Mask D
Emission Freguency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: 4275GHz +3.0dB

Mo emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS8-119 5.8
12.5 kHz Channel Spacing 41805 MHz @ 4 W Emission Mask D
‘ Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 41805MHz@ 1 W Emission Mask D
|
Emission Frequency (MHz) Level (dBm) Level {dBc)
Measurement Uncertainty: <275GHz +30dB
No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RSS-119 5.8

12.5 kHz Channel Spacing 4299 MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 4209 MHz @ 1W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <d275GHz +30dB

Mo emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 R55-119 5.8
12.5 kHz Channel Spacing 4501 MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc) ‘
12.5 kHz Channel Spacing 4501 MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: =275GHz t30dB
No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 RS5-119 5.8

12.5 kHz Channel Spacing 4599 MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

12.5 kHz Channel Spacing 45899 MHz @ 1W Emission Mask D
Emission Freguency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: =1275GHz +3.0dB

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

SPECIFICATION:

12.5 kHz Channel Spacing

FCC CFR 2.1051

4699 MHz @ 4 W

RSS5-119 5.8

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

-

-

12.5 kHz Channel Spacing

469.9 MHz @ 1 W

Emission Mask D

Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty: <1275GHz +30dB
Mo emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Conducted)

SPECIFICATION: FCC CFR 2.1051 R55-119 5.8
LIMITS: FCC 47 CFR 90.210 RSS-119 58
Emission Mask D
Carrier Output Power 12.5 kHz Channel Spacing
50 + 10 Logg (Pwans)

4W -20 dBm -56 dBc

W 20 dBm -50 dBe
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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 800 MHz.
Any emission within 20 dB of the limit is then re-tested on the OATS.

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

3. The harmenics emissions up to the 6" harmonic of the fundamental frequency are measurad 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 80.210
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Spurious Emissions (Tx Radiated) - Continued

SPECIFICATION: FCC CFR 2.1053
12.5 kHz Channel Spacing 406.2 MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 406.2MHz @1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +46dB
No emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 41805 MHz@ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 41805 MHz @ 1W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +4.6dB
Mo emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing 4209MHz @ 4 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 4209 MHz @ 1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)
Measurement Uncertainty +46dB
No emissions were detected at a level greater than 20 dB below the limit.
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Spurious Emissions (Tx Radiated) - Continued

12.5 kHz Channel Spacing

450.1 MHz @ 4 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

-

12.5 kHz Channel Spacing

4501 MHz @ 1 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

_

Measurement Uncertainty

+ 4.6 dB

Mo emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing

4509 MHz @ 4 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBc)

-

-

12.5 kHz Channel Spacing

4599 MHz @ 1 W

Emission Mask D

Emission Frequency (MHz)

Level (dBm)

Level (dBe)

-

Measurement Uncertainty

+ 4.6 dB

Mo emissions were detected at a level greater than 20 dB below the limit.

12.5 kHz Channel Spacing

469.9 MHz @ 4 W

Emission Mask D

Emission Frequency (MHz) Level (dBm) Level (dBc)
12.5 kHz Channel Spacing 4699 MHz @1 W Emission Mask D
Emission Frequency (MHz) Level (dBm) Level (dBc)

-—

Measurement Uncertainty

+4.6dB

Mo emissions were detected at a level greater than 20 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 Logsg (Puwans)
4w -20 dBm -56 dBc
1w -20 dBm J -50 dBc
Open Area Test Site Results:
12.5 kHz Channel Spacing 4062 MHz @4 W Emission Mask D
Harmonics [
Emission Freguency (MHz) Level (dBm) Level (dBc)
812.400000 -54.03 -91.00
1218.600000 -68.75 -104.75
1624800000 -73.83 -109.83
2031.000000 -66.24 -104.24
2437.200000 -69.92 -105.92
2843.400000 -71.34 -107.34
Measurement Uncertainty +4.6dB
Sample
Calculation Measurement
Reference Substitution Result
Emission Reference Sicasn Cable and | Antenna | Path and
Frequency Level LEEEE| Attenuator Gain Boresight dBm nw
(MHz) (dBm) Gain (dBd) | corrections
$12.400000 8943 4228 1633 175 0.07 5493 12|
A B C D | E

Result (E) = A+B+C+D

Fhoto: OATS Setup
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TRANSIENT FREQUENCY BEHAVIOR

SPECIFICATION: FCC 47 CFR 90.214 RES-119 6.9
GUIDE: TIA/EIA-B03D 2.2.19
MEASUREMENT PROCEDURE:

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

MEASUREMENT RESULTS:

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

LIMIT CLAUSES: FCC 47 CFR 80.214 RSS-110 50
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Transient Frequency Behaviour

SPECIFICATION: FCC 47 CFR 80.214 R55-119 59
Tx FREQUENCY: 406.2 MHz 4'W 12.5 kHz Channel Spacing
406.2 MHz @ 4 W Tx
CARRIER PEAK VA N FROM NORMAL
TRANSIENT RESPONSE s
PERIOD
Key ON (kHz) Key OFF (kHz)
t1 -0.6 N/A
2 0.6 MNIA
t3 MN/A -0.6
Confirm that during periods 11 and t3 the frequency difference YES NG
does not exceed the value of one channel separation. o u|
Confirm that during the period 12 the frequency difference does YES NO
not exceed half a channel separation. S n
Caonfirm that during the period {2 to t3 the frequency difference YES NO
does not exceed the frequency error limit. S O
Measurement Uncertainty: Frequency + 130 Hz, Time £ 0.2%
LIMIT: FCC 47 CFR 90.214
FREQUENCY RANGE
THANSIENY PERIGES 150 MHz - 174 MHz 421 MHz - 512 MHz
t1 (ms) 5 ms 10 ms
{2 (ms) 20 ms 25 ms
t3 (ms) Sms 10 ms
LIMIT: RSS-119 59
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz 408.1 — 470 MHz
t1 (ms) +12.5 kHz 5 ms 10 ms
t2 (ms) + 6.25 kHz 20ms 25 ms
t3 (ms) +12.5kHz Sms 10 ms

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

time periods.
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Transient Frequency Behaviour
SPECIFICATION: FCC 47 CFR 90.214 RS5-119 5.9

Tx FREQUENCY: 406.2 MHz 4 W 12.5 kHz Channel Spacing

Switch On

TARF 3877
406.200000MHz_4 Channel

Switch Off

12.5

10.0- ll

7.5

5.0

299

Kz 0.0
2.5
5.0
7.5

-10.0-

13

=125 1 ] 1

70 -0 -50 -40 -30 -20 -0 Toff 10 20 30
TARF 3877 ms
406.200000MHz 4watts 12.50kHz Channel spacing
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Transient Frequency Behaviour

SPECIFICATION: FCC 47 CFR 80.214
Tx FREQUENCY: 418.05 MHz 4 W 12.5 kHz Channel Spacing
41805 MHz @ 4 W Tx
EAK VAR RMAL
TRANSIENT RESPONSE CARRIER P IATION FROM NO
PERI
B Key ON (kHz) Key OFF (kHz)
t1 -0.6 N/A
t2 -0.6 N/A
t3 MIA -0.9
Confirm that during periods 11 and t3 the frequency difference YES NO
does not exceed the value of one channel separation. v O
Confirm that during the period t2 the frequency difference does YES NO
not exceed half a channel separation, J O
Confirm that during the period 12 to 13 the frequency difference YES NO
does not exceed the frequency error limit. 7 o
Measurement Uncertainty: Frequency £ 130 Hz, Time £ 0.2%
LIMIT: FCC 47 CFR 80.214
FREQUENCY RANGE
TRAHSIENT ¥ Ervele 160 MHz — 174 MHz 421 MHz — 512 MHz
t1 (ms) 5 ms 10ms
t2 {ms) 20 ms 25 ms
t3 (ms) 5ms 10ms
LIMIT: RS5-119 5.9
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 — 174 MHz | 406.1 — 470 MHz
t1 (ms) +12.5kHz 5 ms 10 ms
t2 (ms) + 6.25 kHz 20ms 25 ms
t3 (ms) +12.5 kHz 5 ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and {3 may exceed the maximum frequency difference for these

time periods,
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Transient Frequency Behavior
SPECIFICATION: FCC 47 CFR 90.214

Tx FREQUENCY: 418.05 MHz 4 W 12.5 kHz Channel Spacing

— Switch On
ol
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5.0
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Transient Frequency Behaviour
SPECIFICATION: FCC 47 CFR 90.214
Tx FREQUENCY: 420.9 MHz 4w

429.9 MHz @ 4 W Tx

RSS-119 5.9

12.5 kHz Channel Spacing

CARRIER PEAK VARIATION FROM NORMAL
TRANSIENT RESPONSE B
FPERIOD
Key ON (kHz) Key OFF (kHz)
t1 1.3 N/A
t2 -0.7 N/A
t3 MN/A -0.7
Confirm that during periods t1 and t3 the frequency difference YES NO
does not exceed the value of one channel separation. S 0
Confirm that during the period {2 the frequency difference does YES NO
not exceed half a channel separation. 4 O
Confirm that during the period {2 to t3 the frequency difference YES NO
does not exceed the frequency error limit. v 0
Measurement Uncertainty: Frequency + 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 90.214
FREQUENCY RANGE
TRANGIENT FENODS 150 MHz — 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
{2 (ms) 20ms 25 ms
13 (ms) 5 ms 10 ms
LIMIT: R55-119 59
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIODS Difference 138 174 MHz |  406.1 — 470 MHz
t1 (ms) +12.5 kHz 5 ms 10 ms
t2 (ms) + 6.25 kHz 20 ms 25 ms
13 (ms) +125kHz 5 ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods 11 and 13 may exceed the maximum frequency difference for these

time periods.
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Transient Frequency Behaviour
SPECIFICATION: FCC 47 CFR 80.214 RS5-118 59

Tx FREQUENCY:; 429.9 MHz 4'W 12.5 kHz Channel Spacing

12,5
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7o f=——=

5.0-

2.5

5=

=5.0-

=85=

-10.0-

-12.5-1 1 — = .

I
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Transient Frequency Behaviour
SPECIFICATION; FCC 47 CFR 80.214 RS5-119 59

Tx FREQUENCY: 450.1 MHz 4 W 12.5 kHz Channel Spacing

4501 MHz @ 4 W Tx

RRIER M NORMAL
TRANSIENT RESPONSE CARRIER PEAK VARIATION FRO
PERICD
Key ON (kHz) Key OFF (kHz)
t1 0.6 MNIA
tz -0.6 /A
t3 NfA -0.6
Confirm that during periods t1 and 13 the frequency difference YES NO
does not exceed the value of one channel separation. 7 O
Confirm that during the period {2 the frequency difference does YES NO
not exceed half a channel separation. v O
Confirm that during the period 12 to 13 the frequency difference YES NO
does not exceed the frequency error limit. s O
Measurement Uncertainty: Frequency + 130 Hz; Time + 0.2%
LIMIT; FCC 47 CFR 90.214
FREQUENCY RANGE
i SIENT PERIODS 150 MHz — 174 MHz 421 MHz — 512 MHz
t1 (ms) 5ms 10 ms
2 (ms) 20 ms 25 ms
t3 (ms) 5 ms 10 ms
LIMIT: RS5S-119 59
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSIENT PERIOUS Difference 138 — 174 MHz | 406.1 — 470 MHz
t1 (ms) +12.5 kHz 5ms 10 ms
2 (ms) +6.25 kHz 20 ms 25 ms
t3 (ms) +12.5kHz 5 ms 10 ms

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

Tx FREQUENCY:

TELTEST Laboratories
Tait Ltd
Report Number 3877
Transient Frequency Behaviour
FCC 47 CFR 90.214

450.1 MHz 4W

Switch On

RSS-118 59

12.5 kHz Channel Spacing

TARF 3877
450.100000MHz_4Watts 12.50kHz Channel spacing

581

-10,0-
il

-12.5-1 ; ; — .
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SPECIFICATION:

Tx FREQUENCY:

4599 MHz @ 4 W Tx

459.9 MHz

TELTEST Laboratories
Tait Ltd
Report Number 3877

FCC 47 CFR90.214

4W

Transient Frequency Behaviour

RSS-119 5.8

12.5 kHz Channel Spacing

CARRIER N FROM NORMAL
TRANSIENT RESPONSE i A
PERI
Ci Key ON (kHz) Key OFF (kHz)
t1 1.3 N/A
12 -0.5 NIA
t3 MNIA -0.7
Confirm that during periods t1 and {3 the frequency difference YES NO
does not exceed the value of one channel separation. S 0
Confirm that during the period t2 the frequency difference does YES NO
not exceed half a channel separation. I 0
Confirm that during the period 12 to t3 the frequency difference YES NO
does not exceed the frequency error limit. W i
Measurement Uncertainty; Frequency % 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 80.214
FREQUENCY RANGE

TRANSIENT PERIODS

. 150 MHz - 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
t2 {ms) 20 ms 25 ms
t3 (ms) 5 ms 10 ms
LIMIT: RSS-119 59
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
TRANSENT PERIDBS Difference 138 — 174 MHz 406.1 — 470 MHz
t1 (ms) +125kHz 5 ms 10 ms
t2 (ms) +6.25 kHz 20 ms 25ms
t3 (ms) +12.5 kHz 5ms 10 ms

Note: RSS-119 5.9 - If the transmitter carrier output power rating is 6 Watts or less, the frequency
difference during the time periods t1 and {3 may exceed the maximum frequency difference for these

time periods.
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Transient Frequency Behaviour

SPECIFICATION: FCC 47 CFR 80.214 RS5-119 59
Tx FREQUENCY: 4599 MHz 4W 12.5 kHz Channel Spacing
i ) Switch On _

TARF 3877
459.900000MHz_4Watts 12.50kHz Channel spacing
Switch Dff
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10.0- (LA g
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-12.5- i i i i) 1] i [
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SPECIFICATION:

TELTEST Laboratories
Tait Ltd
Report Number 3877

FCC 47 CFR 80.214

Transient Frequency Behaviour

R5S-118 5.9

Tx FREQUENCY: 469.9 MHz 4 W 12.5 kHz Channel Spacing
4699 MHz @ 4 W Tx
CARRIER PEAK VA M NORMAL
TRANSIENT RESPONSE R
ERIOD
= Key ON (kHz) Key OFF (kHz)
t1 -4.7 N/A
tz -0.5 NIA
13 MNIA, -0.4
Confirm that during periods t1 and 3 the frequency difference YES NO
does not exceed the value of one channel separation. J O
Confirm that during the period {2 the frequency difference does YES NO
not exceed half a channel separation. v a
Confirm that during the period 12 to 13 the frequency difference YES NO
does not exceed the frequency error limit. S O
Measurement Uncertainty: Freguency + 130 Hz; Time £ 0.2%
LIMIT: FCC 47 CFR 80.214
FREQUENCY RANGE
TRANGIERT RERACS 150 MHz — 174 MHz 421 MHz - 512 MHz
t1 (ms) 5ms 10 ms
t2 (ms) 20 ms 25 ms
t3 (ms) 5 ms 10 ms
LIMIT: RSS-119 59
Transient Frequency Behaviour for Equipment Designed to Operate on 12.5 kHz Channels
Maximum Frequency FREQUENCY RANGE
| R AR Difference 136 — 174 MHz_ | 406.1 — 470 MHz
t1 {ms) +12.5 kHz 5 ms 10 ms
t2 (ms) + 6.25 kHz 20 ms 25 ms
t3 (ms) +125kHz 5 ms 10 ms

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

time periods.
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Transient Frequency Behaviour
SPECIFICATION: FCC 47 CFR 980.214 RSS-119 59

Tx FREQUENCY: 468.9 MHz 4'W 12.5 kHz Channel Spacing

; —— Switch On
|
<ol

7.5 E—

5.0~-

2.9

K p.0- WW%

2.5

'510 =

75 -

10.0
T

-12.5- i i i i i T3 i
-103 Ton 10 20 30 40 50 &0 70 an a0

TARF 3877
469.900000MHz 4Watts 12.50kHz Channel spacing
Switch Off

12.54
10.0~
Tar
5.0
£

2.5

-5.0-

_?'_5 -

MR ML

13

125 —— L i i i ] i i
=70 60 <50 -40  -30 =20 -10 Toff 10 20 30

TARF 3877 ms

469.900000MHz 4watts 12.50kHz Channel spacing
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Transient Frequency Behaviour

TRANSMITTER FREQUENCY STABILITY - TEMPERATURE

SPECIFICATION: FCC 47 CFR 2.1055(a) (1) R55-119 53
GUIDE: TIAEIA-603D 2.2.2
MEASUREMENT PROCEDURE:

1. Refer Annex A for equipment set up.
2. The EUT was fested 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 gpacing.

Error (ppm)
Temperature 406.2 418.05 4299 450.1 459.9 469.9
(°C) MHz MHz MHz MHz MHz MHz
-30 0.04 0.08 0.1 0.1 0.1 0.1
-20 0.09 0.1 0.13 0.14 0.15 0.16
-10 0.16 0.16 0.14 0.13 0.11 0.09
0 0.02 0.02 0.03 0.04 0.04 0.04
10 0.06 0.08 0.1 0.1 0.12 0.12
20 0.1 0.11 0.11 0.11 0.1 0.09
30 0.02 0.02 0.02 0.02 0.02 0.01
40 -0.04 -0.03 -0.02 0 0.01 0.01
50 0.03 0.06 0.07 0.09 0.1 0.11
Measurement Uncertainty +7x10"
LIMIT: FCC 47 CFR 90.213 RSS-119 5.3
Channel Spacing (kHz) Frequency Error (ppm)
12.5 25
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Transmitter Frequency Stability - Temperature
Insert graphs here
4W 12.50kHz Ch.Sp. 406.2000MHz 4W 12,50kHz Ch.Sp. 418.0500MHz

4W 12.50kHz Ch.Sp. 429.9000MHz 4W 12.50kHz Ch.Sp. 450.1000MHz

5 1
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TRANSMITTER FREQUENCY STABILITY - VOLTAGE

SPECIFICATION: FCC 47 CFR 2.1055 (d) (1) RS5-119 5.3
GUIDE: TIA/EIA-6803D 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 (Portable) nominal
battery voltage and battery end point 85%

3. The frequency error was recorded in parts per million (ppm).

MEASUREMENT RESULTS:
FREQUENCY ERROR (ppm) for 12.5 kHz

7.5 Vg 6.375 Ve
406.2 MHz -0.01 0.00
418.05 MHz 0.00 0.00
429.9 MHz -0.01 -0.01
450.1 MHz -0.02 -0.02
459.9 MHz -0.03 -0.03
469.9 MHz -0.04 -0.04

Measurement Uncertainty +7x10%

LIMIT CLAUSES: FCC 47 CFR 90.213 RS55-118 53
Channel Spacing (kHz) Frequency Error (ppm)
12.5 2.5
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RECEIVER SPURIOUS EMISSIONS (CONDUCTED)

SPECIFICATION:
GUIDE:
MEASUREMENT PROCEDURE:

R58-119 5.11

TIAEIA-603D 2.1.2

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.

406.2 MHz Receive
Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty <g275GHz +3.0dB
Mo emissions were detected within 20 dB of Limit.
418.05 MHz Receive
Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Unceriainty =275GHz +30dB
MNo emissions were detected within 20 dB of Limit.
429.9 MHz Receive
Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty =H275GHz +3.0dB
Mo emissions were detected within 20 dB of Limit.
450.1 MHz Receive
Emission Freguency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty <275GHz +3.0dB

Mo emissions were detected within 20 dB of Limit.
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Receiver Spurious Emissions (Conducted) — Continued

459.9 MHz Receive

Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty =275GHz +3.0dB
No emissions were detected within 20 dB of Limit.
469.9 MHz Receive
Emission Frequency (MHz) Level (nW) Level (dBm)
Measurement Uncertainty 275GHz +3.0dB
Mo emissions were detected within 20 dB of Limit.
LIMIT CLAUSE: RSS-Gen 6(b)
N 30 = 1000 MHz 2nw - 57 dBm
= 1000 MHz 5 nW -53dBm

FCC ID: CASTPDHKC

IC : T3TA-TPDHKC

Page 90 of 83

Report Revision: 1
Issue Date: 07 February 2018




TELTEST Laboratories

Tait Ltd

Report Number 3877

TEST EQUIPMENT LIST

Eq'#;;“"t Infoermation Manufacturer Model No Serial No# 'I;anit Cal Due

Signal Hewlett
S ensiati Analog 1GHz Packard HPEG4BA 3430000344 | E3579 | 25-Sep-18

Signal :

Gereratir Analog 4GHz Agilent E44228B GB40050320 | E3788 | 28-Sep-18

Signal hc .

Ganaratir Digital 3GHz Agilent E4438C MY45093154 | E4600 | 14-Oct-18

Power TREVAZ .

Supply 60V/25A Agilent NSTGETA LUUS09F4901H | E4656 T-Oct-19
Antenna Rgt::}?g:" Emco 3121C DB 9510-1164 | E3559 | 14-Apr-19
Antenna 18GHz DRG Emco DRG3115 9512-4638 E3560 | 15-May-20
i%:;’;’a”r‘ 26.5GHz Agilent PXA N9O30A MY49432161 | E4907 | 18-Oct-18

RF S-LINE TEM Rohde &
Chamber CELL Srohwiits 1089.9296.02 338232/003 | E3636
Coax cable | OATS Turntable |\ oiom RG215 OATS3 | E4995 | 1-Jan-19
Cable 2
RF
Klbaitistos 20dB 25W Weinschel 33-20-33 BD5871 E3673 | 20-Dec-18
RF TREVAZ 2048 .

Attenuitor 150W Weinschel 40-20-33 CJ405 E3733 | 20-Dec-18
Coax Cable 2m Black Suhner RG214HF/INmM/Nm/2000 | TeliesiBlack2 | E4623 | 20-Dec-18
Coax Cable 2m Black Suhner RG214HF/Nm/Nm/2000 | TeltestBlack3 | E4624 | 20-Dec-18

Audio Hewiett
Analyser TREVAZ Packard HP83903B 2818A04275 | E3T10 6-Oct-18
Spectrum Hewlett
Analyser 13.2GHz Packard HP8562E 3821A00779 | E3715 2-0ct-18

Power Hewlett

Supply 60NV/50AM1 000OW Packard HPE012B 2524A00616 | E3712 | 30-Sep-19
Modulation Hewlett
Analyser TREVAZ Packard HF&8201B (Opt 002) 3704A05837 | E3786 4-0ct-18

Signal TREVAZ Rohde &

Gaheratoe Analog 3.3GHz Bobwiars SMLD3 1080.3000.13 100597 E4050 | 10-Oct-18

RF s

R TREVAZ 3dB Weinschel Muodel 1 BL9950 E4080 | 20-Dec-18

Spectrum ;

Analyser 13.2GHz Agilent Ed4454A MY42510072 | E4139 | 15-Oct-18
Goax Cable D‘“‘Tgagl':';‘ab'“ Intelcom RG214 OATS1 | E4621 | 1-Jan-19
Coax Cable | 4TS TOWET | intelcom RG214 OATS2z | E4622 | 1-Jan-19

QOATS Antenna Tower | Electrometrics EM-4720-2 112 E4447

OATS Controller Electrometrics EM-4700 118 E4445

OATS Turntable Electrometrics EM-4704A 105 E4446

RF .

T ey 30dB 350W Weinschel 67-30-33 BRO531 E4280 | 20-Dec-18

Antenna Log Periodic Schwarzbeck VUSLP 8111-219 Edg17
Coax Cable | hoe-45M | reftestBiues MF 141 TeltestBlue6 | E4843 | 20-Dec-18

Reverb-1m
Coax Cable Multifiex 141 TeltesiBlue2 MF 141 TeltestBlue2 | E4847 | 20-Dec-18
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RE Reverb - Stirrer |
controller for Teseq Stirrer Controller 29765.1 E4854
Chamber reverb chamber
Reverb - 0.5 -
RF 18GHz
Chamber | Reverberation ey il Btk RGeS
Chamber
Antenna Reverb-1- | goparzbeck BBHA 9120 D 9120D-885 | E4857
18GHz DRG
Reverb - 1-
Antenna 18GHz DRG Schwarzbeck BBHA 8120 D 9120D-884 | E4858
RF : :
4701 t-18
Amplifier Pre-amplifier Agilent 87405C MY 0688 | E4941 9-0Oc
Ef::;; BOV/25A Agilent N5767A 3111A05573 | E4979 | 10-Oct-18
Coax Cable 2m Black Suhner RG214HF/Nm/Nm/2000 | TeltestBlack8 | ES005 | 1-Jan-19
Testware | Stine Radialed May 2016
missions
Testware Reverb 28 May 2015
Frequency Vs R =
Testware Temperature May 2016
Occupied -
Testware Bandwidth 5/10/2012
Radiated .
Testware Emitebons September 2015
Reverb 2
Testware Emissioria 28 May 2015 -
Sideband
Testware Spectrur August 2015
Testware TREVA December 2015 - =

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

instruments.
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ANNEX A - TEST SETUP DETAILS

Radiated Emissions Set Up
SIG
GEN CABLE
NN\ SPECTRUM
ANALYZER
CABLE
RF
iy EmuWMENT,/qbz’fr
UNDER
TEST
DC
Power
TURN
TABLE

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

"TREVA™ Tesl
Automation

Dighal Scope

Moad Analysmr

Counter

PTT

fudis

Anplyser
aowar Esensor

Signal
Genarator V

EUT Attenuator ||

Signal
Generalor 2

=1

Envirpnmental
Chamber

Signal
Generator 3

Spectrum
Allenuator Analyser

FCC ID: CASTFDHKC Page 93 of 93 Report Revision: 1
IC : 7T37A-TPDHKC Issue Date: 07 February 2018



