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APPLICANT'S SUMMARY
EQUIPMENT UNDER TEST (EUT): SB2025NT100W 400MHz
EQUIPMENT TYPE: Private Land Mobile Radio
PURPOSE OF TEST: Certification
TEST SPECIFICATION(S): FCC RULES CFR 47, Part 90

TEST RESULT: COMPLIANT Yes [X]
No []

APPLICANT'S CATEGORY: MANUFACTURER

APPLICANT'S CONTACT PERSON(s):

EMAIL ADDRESS
APPLICANT:

ADDRESS:

TEL:
MANUFACTURER:
EUT(s) COUNTRY OF ORIGIN:
TEST LABORATORY:
TEST DATE(S):

TEST REPORT No:

IMPORTER
DISTRIBUTOR
TEST HOUSE
AGENT

Mr Richard Stimson

Richard.stimson@teamsimoco.com

Team Simoco Ltd
Team Simoco Ltd
Field House
Uttoxeter Old Road
Derby

DE1 1NH

01332 375414
Team Simoco Ltd
United Kingdom
TRaC Global

25" May — 8"October 2012
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10.

EQUIPMENT TEST / EXAMINATIONS REQUIRED

TEST/EXAMINATION RULE PART APPLICABILITY RESULT
RF Power Output 90.205 Yes Complies
Audio Frequency Response (a) 2.1047 Yes Complies
Modulation Limiting 2.1047 No N/a
Occupied Bandwidth 90.210 Yes Complies
Spurious Emissions at Antenna Terminals 90.210 Yes Complies
Field Strength of Spurious Emissions 90.210 Yes Complies
Flel_d S_trength of Un- Intentional Spurious 15.109 Yes Complies
Emissions
Frequency Stability 90.213 Yes Complies
Transient behaviour 90.214 Yes Complies
Emission Mask 90.210(d) Yes Complies
Product class: Class A[X] ClassB][ ]
Product Use: Private Land Mobile Radio
Emission Designator: F3E, F1E
Temperatures: Ambient (Tnom) 22°C
Supply Voltages: Vhom +13.8Vvdc

Note: Vhom voltages are as stated above unless otherwise shown on the test report page

Equipment Category:

Channel spacing:

Test Location

Modifications made during test program

System description:

Single channel [1]

TRaC Global

Two channel [1]
Multi-channel [X]
Narrowband [X]
Wideband X]
Skelmersdale [X]

No modifications were performed.

The SB2025NT100W is a radio base station capable of operating in analogue FM and digital P25
modes as a stand-alone repeater or as part of a simulcast/voted system. Inputs are provided for
connection to external frequency and 1PPS timing signals to ensure the accurate frequency and
modulation synchronisation necessary for simulcast operation. Dispatcher connection is via Ethernet
using the TIA DFSI protocol.”

TRA-009970-W-US-1

page 6 of 102




COMPLIANCE TESTS

RF OUTPUT POWER — CONDUCTED - PART 2.1046

Ambient temperature

Relative humidity
Supply voltage
Channel number

22°C

56%

+13.8Vvdc

See test results

Radio Laboratory

— |

Cable & Attenuator

EUT TRLO5 CMTA
Conducted Conducted Rated Rated
Level at Output Cable &
Frequency Analyser Attenuator loss Output Output output output
MHz (dBm) (dB) Power Power Power Power
(dBm) (W) (dBm) (W)
400.0000* 9.1 40.86 49.96 99.08 50 100
416.9875* 9.0 40.89 49.89 97.49 50 100
434.9875* 9.1 40.80 49.90 97.72 50 100
411.0000 9.0 40.88 49.88 97.27 50 100
425.5000 9.0 40.87 49.87 97.05 50 100
Notes:

1. Power and antenna height clause 90.205(g) refers to limitations specified in clause 90.279 in the band
421MHz — 430MHz. the maximum allowable station effective radiated power (ERP) and effective
Antenna Height EAH.

2. *indicates this frequency is NOT applicable to FCC filing.

ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No No EQUIPMENT
USED
Radio
L RHODE &
Communications SCHWARZ CMTA 52 894715/003 TRLO5 X
Analyser
CABLE TRAC N/A N/A UH271 X
CABLE TRAC N/A N/A UH272 X
ATTENUATOR SPINNER 745357 N/A TRLUH225 X
ATTENUATOR - - - 20dB X
ATTENUATOR BIRD 8304-100-N N/A 222

TRA-009970-W-US-1
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TRANSMITTER TESTS
99% Bandwidth — CONDUCTED

Ambient temperature
Relative humidity

Supply voltage
Channel number

22°C

56%

+13.8Vvdc

See test results

Radio Laboratory

—L__|

EUT Cable & Attenuator Spectrum
Analyser
TRL281
Note:
1. Cable and attenuator between EUT and spectrum analyser 50dB
2. See Table below for 99% Power Occupied Bandwidth
3. Internally generated test tone analogue speech
4. P25 Internally generated test tone C4FM
5. *indicates this frequency is NOT applicable to FCC filing.
Frequency
Of Operation Modulation Type
Channel
FM 2.5kHz Deviation
400.0125MHz* 99% Bandwidth =4.51kHz

416.9875MHz*

99% Bandwidth =4.51kHz

434.9875MHz*

99% Bandwidth =4.51kHz

411.0000MHz

99% Bandwidth =4.42kHz

425.5000MHz

99% Bandwidth =4.55kHz

P25 Modulation

400.0125MHz*

99% Bandwidth =8.01kHz

416.9875MHz*

99% Bandwidth =8.09kHz

434.9875MHz*

99% Bandwidth =8.09kHz

411.0000MHz

99% Bandwidth =7.85kHz

425.5000MHz

99% Bandwidth =8.25kHz

FM 25kHz Deviation

400.0125MHz* 99% Bandwidth =8.25kHz
416.9875MHz* 99% Bandwidth =8.25kHz
434.9875MHz* 99% Bandwidth =8.25kHz
411.0000MHz 99% Bandwidth =8.09kHz

425.5000MHz

99% Bandwidth =8.33kHz

TRA-009970-W-US-1

page 8 of 102




(IYPEOR | MakeRy MODELNo | SERALNo | TRACNo | EQUEMENT
PV aon= FSU46 200034 UH281 X
CABLE TRAC NIA N/A UH271 X
CABLE TRAC N/A N/A UH272 X
ATTENUATOR SPINNER 745357 NIA TRLUH225 X
ATTENUATOR i : i 20dB X
ATTENUATOR BIRD 8304-100-N N/A 222 X

TRA-009970-W-US-1 page 9 of 102




400.0125MHz 12.5kHz analogue speech - This frequency is NOT applicable to FCC filing.

&

Date:

416.9875MHz

Date:

“RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 43.95 dBm
Ref 51 dBm “Att 10 dB “SWT 20 s 400.012564103 MHz

50 Offget 5014 db i OBW 4_51925ﬁ“
Temp |1 [T1 OBW]
[\ & /\ 3(¢.07 dBm
-0 240.010288462 NMHz
Temp |2 [T1 OBW
AT A P
|30

1| )
Wml‘*u)/ \‘{ V Rw

P ud

140

Center 400.0125 MHz 2 kHz/ Span 20 kHz

25.MAY.2012 13:30:25

12.5kHz analogue speech - This frequency is NOT applicable to FCC filing.

“RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 43.93 dBm
Ref 51 dBm “Att 10 dB FSWT 20 s 416.987500000 MHz

50 Offset 504 dB OBW [4.5192 z
Temp |1 [T1 OBW]
/\ /\ 29._78 dem| M

40 416.985284462 MHz
x \52 Temp |2 [T1 oBw]
) \ 29.44 dBm

416.989807692 MHz
—20 / \

I LAY
N A
Al AV

e

—-30

Center 416.9875 MHz 2 kHz/ Span 20 kHz

25.MAY.2012 13:34:02
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434.9875MHz 12.5kHz analogue speech - This frequency is NOT applicable to FCC filing.

® “RBW 300 Hz Marker 1 [T1 ]

VBW 1 kHz 43.89 dBm
Ref 51 dBm “Att 10 dB “SWT 20 s 434.987500000 MHz
50 Off4et 50]4 db OBW |4 .519230760 kAz]

Temp |1 [T1 OBW]

[\ f\ 29.67 dBm

40 234985288462 NHz

4 S / \ / \ / \ Temp [2 [T1 ogw]
WAXH jk 24.54 dBm

A \\ N

X i H)
il I

%;MW b / \‘/ v \,.ﬂw..n VIVJI‘ |

—-30

—-40

Center 434.9875 MHz 2 kHz/ Span 20 kHz

Date: 25.MAY.2012 13:36:14

TRA-009970-W-US-1 page 11 of 102



400.0125MHz P25 Modulation - This frequency is NOT applicable to FCC filing.

®

*RBW 300 Hz

Marker 1 [T1 ]

VBW 1 kHz 48.85 dBm
Ref 51 dBm ~Att 10 dB LSWT 20 s 400.012900641 MHz
50 Offjet 5014 dB OBW [8.012820513 KAz
Temp |1 [T1 OBW]
20 NW 31.54 dBm
20008253205 WHz
T 1o Temp |2 [T1 oBw]
30.61 dBm
—30 LVL
W\ 4d0.016266026 MHz
|20
10
= / \ﬂ
(1\/ W 3DB
|10 |
20 MM
--30 W Lvl 1
40

Center 400.0125 MHz

Date: 25.MAY.2012 14:49:40

5 kHz/

Span 50 kHz

416.9875MHz P25 Modulation - This frequency is NOT applicable to FCC filing.

@ *RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 49.04 dBm
Ref 51 dBm “Att 10 dB [ SWT 20 s 416.988060897 MHz
50 Offget 50]4 dB OBW [8-09294§718 KkHz
Temp (1 [T1 OBW]
o0 W 31.32 dBm
416.983253205 MHz
T Temp |2 [T1 OBW]
MAXH \[2
29.84 dBm
30! LVL
m\ 416.991346154 MHz
20
10 \{
Lo \/
/( 30B
--10
--20
__30 oA n
+--40

Center 416.9875 MHz

Date: 25.MAY.2012 15:05:38

5 kHz/

TRA-009970-W-US-1

Span 50 kHz
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434.9875MHz P25 Modulation - This frequency is NOT applicable to FCC filing.

@ *RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 48.60 dBm
Ref 51 dBm “Att 10 dB [SWT 20 s 434.988060897 MHz
50 Offset 50]4 dB OBW [8.0902948718 KHzZ|
Temp |1 [T1 OBw]
20 /\)u'w 31.24 dBm
X}/ \N\7 434 .983253205 MHz
1 PK]
T Temp |2 [T1 OBwW]
T2
30.00 dBm
—30 LVvVL
“\ 434991346154 MHz
20

SR
i i
A .

W%W“L M“N M WW

-40

Center 434.9875 MHz 5 kHz/ Span 50 kHz

Date: 25.MAY.2012 15:14:23
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400.0125MHz 25kHz analogue speech - This frequency is NOT applicable to FCC filing.

® “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 35.54 dBm
Ref 51 dBm *Att 10 dB *SWT 20 s 400.012500000 MHz
50 Offset 50]4 dB OBW [5.253203128 KHZ|
Temp |1 [T1 OBW]
N . AN 3(¢.06 dBm

Temp [2 [T1 OBW]

=y
e}
T
N
o
]
—
—
I
—
I
—

/\ 4(30.008413462 MHz

L g 29.92 dBm

/1/ LT

—10

L/l 1
J [N

bt

—-30

Center 400.0125 MHz 2.5 kHz/ Span 25 kHz

Date: 25.MAY.2012 14:05:10

416.9875MHz 25kHz analogue speech - This frequency is NOT applicable to FCC filing.

@ “RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 35.21 dBm
Ref 51 dBm “Att 10 dB *SWT 20 s 416.987500000 MHz
50 Offset 50]4 dB OBW _[8.253208128 KAz
Temp (1 [T1 OBW]
N A A~ N 29.84 dBm

Temp |2 [T1 OBW]

=
e}
=
I
N
o
—
I
— |
I
—
I
—

416 .983413462 MHz
/\

7 29.68 dBm

| [/ 1 e

—10

N Iy
AL i

it g

—-30

Center 416.9875 MHz 2.5 kHz/ Span 25 kHz

Date: 25.MAY.2012 14:02:28

TRA-009970-W-US-1 page 14 of 102



434.9875MHz 25kHz analogue speech - This frequency is NOT applicable to FCC filing.

@ “RBW 300 Hz Marker 1 [T1 J
VBW 1 kHz 35.36 dBm
Ref 51 dBm “Att 10 dB “SWT 20 s 434.987500000 MHz
50 Offget 504 dB OBW 8. 253208128 KnzZ]
Temp |1 [T1 OBW]
L N P\ 29.94 dBm
40 /\ /\ /\ / 434.983413462 MHz
1 PK Temp |2 [T1 0BW]
gl/\ /\ 12 24.86 _dBm
i {\ / \{ u | \/ \ /\
_C J | | \

R
-

Center 434.9875 MHz

Date: 25.MAY.2012 13:59:53

2.5 kHz/

TRA-009970-W-US-1

Span 25 kHz
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411.0MHz 12.5kHz analogue speech

“RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 44_54 dBm
Ref 51 dBm “Att 10 dB “SWT 20 s 410.999967949 MHz
50 Offget 50]2 dB OBW |44 B3
Temp (1 [T1 OBW]
20 N N 31.01 dBm
210.997756410 NMHz
& [ T2 Temp |2 [T1 oBw]
e I y‘ ¥ 31.30 dBm
411.002179487 MHz
L N )
) / \ / v | V \ / \
10 / U V \
) X \I \/ \\
--10 il

~-20

i

~-30

LA

Mmmw

40

Center 410.9999679 MHz

2 kHz/

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 10:59:01

425.5MHz 12.5kHz

analogue speech

*RBW 300 Hz

Span 20 kHz

Marker 1 [T1 ]

VBW 1 kHz 43.65 dBm
Ref 51 dBm *Att 10 dB *SWT 20 s 425.500000000 MHz
50 Offset 50]2 dB OBW [4.55128 3
Temp |1 [T1 OBW]
20 f\ [\ 29.73 dBm
445.497692308 MHz
\ \T Temp |2 [T1 OBW]
2
o 24.63 denf
4245.502243590 MHz

-0

Center 425.5 MHz

2 kHz/

0 dBm inptut, 1-no filter, 2-575Filter

Date:

4.0CT.2012 11:00:44

TRA-009970-W-US-1
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411.0MHz P25 Modulation

*RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 48.54 dBm
Ref 51 dBm *Att 10 dB J*SWT 20 s 411.000480769 MHz
50 Off$et 50]2 dB OBW [7- z
Temp |1 [T1 OBW]
20 Vi 29.24 dBm
410.995833333 MHz
T2 Temp (2 [T1 OwW]
T
|30 o 30.72 démf

4711.00368%897 MHz

—0
W "
—-10:

LS
T T My

--40

Center 411 MHz 5 kHz/ Span 50 kHz

0 dBm inptut, 1-no filter, 2-575fFilter
Date: 4.0CT.2012 11:16:35

425.5MHz P25 Modulation

*RBW 300 Hz Marker 1 [T1 ]

VBW 1 kHz 48.69 dBm
Ref 51 dBm *Att 10 dB lVA SWT 20 s 425.500400641 MHz
50 O et 50]/2 dB OBW §§§§§6E Z

Temp |1 [T1 OBW]

\f 31.71 dBm

45.495592949 MHz
T Temp |2 [T1 0BW]
e
20 28.65 dBm

45.50384¢154 MHz

IN

IN

K ,fv i
—-10:

(A

Center 425.5 MHz 5 kHz/ Span 50 kHz

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 11:22:26

TRA-009970-W-US-1 page 17 of 102



411.0MHz 25kHz analogue speech

*RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 31.04 dBm
Ref 51 dBm “Att 10 dB *SWT 20 s 411.000000000 MHz
50 Offsget 50]2 dB OBW [8-092948718 kHz
Temp |1 [T1 OBwW]
n_n NN 2¢.13 dBm

40 210.995913462 MHz
1 PK /\ [\ Temp |2 [T1 ogw]
T1 T2 2%.76 dBm

//\ L /\\f\

il |

LI 1

it MMW

—-30

-40

Center 411 MHz 2.5 kHz/ Span 25 kHz

0 dBm inptut, 1-no filter, 2-575filter
Date: 4.0CT.2012 11:07:57

425.5MHz 25kHz analogue

*RBW 300 Hz Marker 1 [T1 ]
VBW 1 kHz 35.98 dBm
Ref 51 dBm *Att 10 dB *SWT 20 s 425.500000000 MHz
50 Offgset 50]2 dB OBW |8.333333333 KHz
Temp |1 [T1 OBW]
N N 29.45 dBm

= N T T e
A e

i
I

|

10 ]

-40

Center 425.5 MHz 2.5 kHz/ Span 25 kHz

0 dBm inptut, 1-no filter, 2-575fFilter
Date: 4.0CT.2012 11:09:38

spe ech
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TRANSMITTER TESTS

Occupied Bandwidth
Emission Masks. Part 90.210(d)

Ambient temperature = 22°C

Relative humidity = 56%

Supply voltage = +13.8Vvdc
EUT

Radio Laboratory

Test Signal

— |

Cable & Attenuator

Spectrum
Analyser
TRL281

Part 90 Bottom channel: Analogue 12.5kHz channel spacing
- This frequency is NOT applicable to FCC filing.

®

Ref 51 dBm

* ALt

10 dB

*RBW 100 Hz
VBW 300 Hz
*SWT 60 s

Marker 1 [T1 ]
43.90 dBm
400.012500000 MHz

50 Offget 50]3 dB

HEE
=
x|z
TS

30

20

LVL

—10

_G m

L 10

99, 2100 / . \

| 30 M i 1

. i M [y
W g
Center 400.0125 MHz 10 kHz/ Span 100 kHz

Date: 7.JUN.2012 15:40:24

TRA-009970-W-US-1

F3E

page 19 of 102



Part 90 Middle channel: Analogue 12.5kHz channel spacing
- This frequency is NOT applicable to FCC filing.

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 44 .20 dBm
Ref 51.1 dBm *Att 10 dB *SWT 60 s 416.975000000 MHz
(50~ Off$et 50]4 dB
—40
—30 LvVL
—20 / \
10 /
0
30B
—-10
90 210[ / \
—-30 o
| _40 , "WW\“L
Center 416.975 MHz 10 kHz/ Span 100 kHz
Date: 7.JUN.2012 15:44:45
Part 90 Top channel: Analogue 12.5kHz channel spacing
- This frequency is NOT applicable to FCC filing.
® *“RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 43.99 dBm
Ref 51 dBm *Att 10 dB *SWT 60 s 434 .987500000 MHz
50 Offset 503 dB
A
o e
MAXH
~30 LVL

. T
|

T

—-30

P Ly
o Wit ok

Center 434.9875 MHz 10 kHz/ Span 100 kHz

Date: 7.JUN.2012 15:50:25

TRA-009970-W-US-1 page 20 of 102



Part 90 Bottom channel: Analogue 25kHz channel spacing
- This frequency is NOT applicable to FCC filing.

*RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 35.41 dBm
Ref 51 dBm *Att 10 dB *SWT 60 s 400.012500000 MHz
50 Offset 50]4 dB
A
a0 [ A |
—30 LvL
—20
—10
—0
3DB
ot 2108
—-20
—-30
——40: 4 L1
MMJ U
Center 400.0125 MHz 20 kHz/ Span 200 kHz
Date: 25.MAY.2012 15:22:44
Part 90 Middle channel: Analogue 25kHz channel spacing
- This frequency is NOT applicable to FCC filing.
*RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 35.06 dBm
Ref 51 dBm *Att 10 dB *SWT 60 s 416.987500000 MHz
50 Offset 50]4 dB
A
0 [ A |
1 PK]
—30 LvL
—20
—10
— O
3DB
o’ 2108
——-20:
—-30:
— 40
Center 416.9875 MHz 20 kHz/ Span 200 kHz

Date: 25.MAY.2012 15:25:27

TRA-009970-W-US-1 page 21 of 102



Part 90 Top channel: Analogue 25kHz channel spacing
- This frequency is NOT applicable to FCC filing.

@ “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 35.53 dBm
Ref 51 dBm “Att 10 dB “SWT 60 s 434987500000 MHz
50 Offjet 50]4 dB
A
0 [ A |
MAXH
— 30 LVL
—20
—10
Lo
3DB
~otP>10H
L 20
L 30
- M M

Center 434.9875 MHz 20 kHz/ Span 200 kHz

Date: 25.MAY.2012 15:28:22

TRA-009970-W-US-1 page 22 of 102



Part 90 bottom channel: P25 12.5kHz channel spacing
- This frequency is NOT applicable to FCC filing.

*RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 44 .66 dBm
Ref 51 dBm * ALt 10 dB *SWT 60 s 400.012980769 MHz

50 Offset 50]3 dB

f
M
\

N
I

Center 400.0125 MHz 10 kHz/ Span 100 kHz

l—]

Date: 7.JUN.2012 16:08:38

Part 90 Middle channel: P25 12.5kHz channel spacing
- This frequency is NOT applicable to FCC filing.

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 45.40 dBm

Ref 51 dBm *Att 10 dB *SWT 60 s 416.975480769 MHz

50 Offset 50]3 dB

|
i
\

=
el
=

LvL

X 1
L
I

3 Al Mﬂ; "

Center 416.975 MHz 10 kHz/ Span 100 kHz

Date: 7.JUN.2012 16:00:57

TRA-009970-W-US-1 page 23 of 102



Part 90 Top channel: P25 12.5kHz channel spacing
- This frequency is NOT applicable to FCC filing.

@ “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 45.41 dBm

Ref 51 dBm *Att 10 dB *SWT 60 s 434.987980769 MHz

50 Offsget 503 dB i
40 )""[\«1
30 '/ \‘N

. IR
F 1

--10
90 2100 / qﬁ \

Center 434.9875 MHz 10 kHz/ Span 100 kHz

HE
>!
x|z
T

Date: 7.JUN.2012 15:55:37
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Part 90 411.0MHz: Analogue 12.5kHz channel spacing

“*RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 44.61 dBm
Ref 51 dBm “Att 10 dB *SWT 60 s 411.000000000 MHz
|50 Offg$et 502 dB I
A
Lo [ A
MAXH |
[~30 | LVL

[

O

~-10

—|
|

90 2100

MWW w*\u.

Center 411 MHz 10 kHz/ Span 100 kHz

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 11:45:00

Part 90 425.5MHz: Analogue 12.5kHz channel spacing

“RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 43.42 dBm
Ref 51 dBm “Att 10 dB *SWT 60 s 425.500000000 MHz
|'s0” Off$et 50]2 dB
A
Lo [ A
1 PK]
30 LVL
20 / I \
10 /
Y
3DB
--10 1
99 2100 / \
| s " Yy
-40 M}lf-.
Center 425.5 MHz 10 kHz/ Span 100 kHz

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 11:48:54

TRA-009970-W-US-1
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Part 90 411.0MHz: Analogue 25kHz channel spacing

“RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 30.79 dBm
Ref 51 dBm “Att 10 dB “SWT 60 s 411.000000000 MHz

50 Offset 502 dB

-0

IEETE

%

—-30

Center 411 MHz 20 kHz/ Span 200 kHz

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 12:21:17

Part 90 425.5MHz: Analogue 25kHz channel spacing

“RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 36.26 dBm
Ref 51 dBm “Att 10 dB “SWT 60 s 425500000000 MHz
50 Off§et 50]2 dB
A
L0 [ A ]
1 PK]
30 LvL
20
~10
~o
3DB
~5t° 2108
~-20 L \L
I,
| _40 A ‘\"um N

Center 425.5 MHz 20 kHz/ Span 200 kHz

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 12:24:21

TRA-009970-W-US-1
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Part 90 411.0MHz P25 12.5kHz channel spacing

Ref 51

dBm

“Att 10 dB

*RBW 100 Hz
VBW 300 Hz
*SWT 60 s

Marker 1 [T1 ]

45.29 dBm
425.500480769 MHz

50 OFF:

et 50]2 dB

i

—40

30

—20

10

\
re=—

—-10

L

90 2100
=26

—-30:

WWWMM

MMM/%MMW

Center 425.5 MHz

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 12:04:03

10 kHz/

Part 90 425.5MHz: P25 12.5kHz channel spacing

=
b
=

Ref 51

5o offset 5012 dB

dBm “Att 10 dB

“RBW 100 Hz
VBW 300 Hz
“SWT 60 s

Span 100 kHz

Marker 1 [T1 ]
45.29 dBm
425.500480769 MHz

T

40

ik
AR
: AR
I--10 J j{.
o IR

[--30:

I--40:

o

WMMWM

Center

425.5 MHz

0 dBm inptut, 1-no filter, 2-575Ffilter
Date: 4.0CT.2012 12:04:03

10 kHz/

Span 100 kHz

LVL

3DB

Note: the spectrum masks are defined in: Part 90.210(d) as the transmitter operates in the band
400MHz- 435MHz using an authorized bandwidth of 11.25kHz as per section 90.209(5).

TRA-009970-W-US-1
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TRANSMITTER TESTS

SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053

Bottom Channel

Ambient temperature
Relative humidity
Supply voltage

The test was set up as per the diagram. The unit was tested operating at maximum power.

= 22°C Radio Laboratory
= 56% Test Signal =
= +13.8Vdc
EUT Cable & Attenuator
Spectrum
Analyser
TRL281

The Spurious limit was calculated as follows:

F3E

On any frequency removed from the centre of the authorized bandwidth by a displacement frequency (fd in kHz)
of more than 12.5kHz : At least 50 + 10 log (P) or 70dB, whichever is the lesser attenuation

50 + 10 log (100W) = 70dBc = 50dBm - 70 = -20dBm

RESULTS

Bottom Channel - This frequency is NOT applicable to FCC filing.

FREQUENCY FREQ. MEIIAESVLIJEFIQ_ED LIMIT
RANGE (GH2) (dBm) (dBm)
9kHz — 10GHz 1.20 -30.81 -20
The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No EQUIPMENT
USED

SPECTRUM RHODE &

ANALYSER SCHWARZ FSU46 200034 UH281 X
CABLE TRAC N/A N/A UH271 X
CABLE TRAC N/A N/A UH272 X

ATTENUATOR SPINNER 745357 N/A TRLUH225 X

ATTENUATOR - - - 20dB X

ATTENUATOR BIRD 8304-100-N N/A 222 X
TELONIC

NOTCH FILTER BERLELEY TTR-375-3EE 60011-3 TRLUH265 X

TRA-009970-W-US-1
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Conducted emissions Bottom Channel

400.0125MHz 9kHz — 150kHz - This frequency is NOT applicable to FCC filing.
@ *RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -36.71 dBm
Ref 51 dBm ALt 10 dB *SWT 200 ms 12.615384615 kHz
50 Offset 504 dB
40 L
—30 LvL
—20
—10
o
3DB
--10
D1 -13 dBm -ZOdBm
20 <+— Limitline
—-30
1
Wk N

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 25.MAY.2012 10:28:39

400.0125MHz 150kHz-30MHz - This frequency is NOT applicable to FCC filing.

® *RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -31.88 dBm
Ref 51 dBm *Att 10 dB *SWT 500 ms 197 .836538462 kHz
50 Offset 50]4 dB
A
w0 [ A |
MAXH
30 LVL
—20
—10
0
30B
--10
D1 -13 ¢iBm
-20dBm
4+— M
Limit line
-30
PV PRI L DTN TIPS WO P W MUY VIR (7 WOy RO T NT Y o AP R A W T
|40
Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 25.MAY.2012 10:30:29
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400.0125MHz 30MHz-1GHz - This frequency is NOT applicable to FCC filing.

<§§> “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 49.08 dBm

Ref 51 dBm “ ALt %0 dB *SWT 500 ms 399.967948718 MHz

50 Offget 50]4 dB

HE
h

IAXH

—10:

—O

—-10

D1 -13 ¢iBm
-20dBm
Limit line

A

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 25.MAY.2012 10:56:24

400.0125MHz 1GHz - 5GHz - This frequency is NOT applicable to FCC filing.

<§§> “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -22.38 dBm

Ref 50 dBm *Att 10 dB “SWT 500 ms 1.198717949 GHz

50 Offget 50]4 dB

=y
]
=

-

LVL

—10:

—0r

3DB

—-10

D1 -13 ¢Bm

-20dBm
Limit line

L
D
=

A

—-40

-50

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 25.MAY.2012 10:59:27
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400.0125MHz 5GHz-10GHz - This frequency is NOT applicable to FCC filing.

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 KkHz -24.25 dBm

Ref 50 dBm *Att 10 dB *SWT 500 ms 7.139423077 GHz

50 Offget 50]4 dB

30 LVL

BY

3DB

—-10

D1 -13 ¢Bm

-20dBm
Limit line

SYVTTOVTIY AR R [OPRNATS S TR WU SIFSTIOY YR TP (AP Y O N O

—-30

--40

-50
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 25.MAY.2012 10:59:53
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SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053

Middle Channel

Ambient temperature

Relative humidity
Supply voltage

The test was set up as per the diagram. The unit was tested operating at maximum power.

22°C
56%
+13.8Vdc/+28.0Vdc

EUT

Cable & Attenuator

The Spurious limit was calculated as follows:

Radio Laboratory

Test Signal

— |

Spectrum
Analyser
TRL281

F3E

On any frequency removed from the centre of the authorized bandwidth by a displacement frequency (fd in kHz)
of more than 12.5kHz : At least 50 + 10 log (P) or 70dB, whichever is the lesser attenuation.

50 + 10 log (100W) = 70dBc = 50dBm - 70 = -20dBm

RESULTS

Middle Channel - This frequency is NOT applicable to FCC filing.

MEASURED

FREQUENCY FREQ. LIMIT
LEVEL
RANGE (GH2) (dBm) (dBm)
9kHz — 10GHz 1.2509 -26.9 -20
The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No EQUIPMENT
USED

SPECTRUM RHODE &

ANALYSER SCHWARZ FSU46 200034 UH281 X
CABLE TRAC N/A N/A UH271 X
CABLE TRAC N/A N/A UH272 X

ATTENUATOR SPINNER 745357 N/A TRLUH225 X

ATTENUATOR - - - 20dB X

ATTENUATOR BIRD 8304-100-N N/A 222 X
TELONIC

NOTCH FILTER BERLELEY TTR-375-3EE 60011-3 TRLUH265 X

TRA-009970-W-US-1
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416.9875MHz 9kHz — 150kHz - This frequency is NOT applicable to FCC filing.

@ “RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -35.87 dBm
Ref 50 dBm *Att 10 dB *SWT 500 ms 10.355769231 kHz
50 Offsget 50]4 dB
4o
N
30 LVL
—20
—10
—0
3DB
—-10
D1 -13 ¢iBm
p -20dBm
Limit line
—-30
1
NG bt AW b baddan s
-50
Start 9 kHz 14.1 kHz/ Stop 150 kHz
Date: 25.MAY.2012 11:09:45
416.9875MHz 150kHz — 30MHz - This frequency is NOT applicable to FCC filing.
® “RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -34.77 dBm
Ref 50 dBm *Att 10 dB *SWT 500 ms 25.168509615 MHz
50 Offset 504 dB
L so
1 PK]
30 LVL
—20
—10
—0r
3DB
—-10
D1 -13 ¢iBm
-20dBm
7 Limit line
—-30 T
oA A s b s A LW bt A At A el b
—-40
-50
Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 25.MAY.2012 11:10:35

TRA-009970-W-US-1 page 33 of 102



416.9875MHz 30MHz- 1GHz

Ref 50 dBm

“Att

*RBW 100 kHz
VBW 300 kHz

1@ dB *SWT 500 ms

- This frequency is NOT applicable to FCC filing.

Marker 1 [T1 ]
49.07 dBm
417 .067307692 MHz

50 Offset 50]4 dB

—30

—20

—10

—-10

D1 -13 ¢Bm

LVL

-30dBm

Wil
A

snah AL AMA LA

A

Limit line

Start 30 MHz

Date: 25.MAY.2012 11:09:06

Ref 50 dBm

*ALt

97 MHz/

*RBW 100 kHz
VBW 300 kHz

10 dB *SWT 500 ms

Stop 1 GHz

416.9875MHz 1GHz — 5GHz - This frequency is NOT applicable to FCC filing.

Marker 1 [T1 ]
-21.98 dBm
1.250000000 GHz

50 Offget 504 dB

—30

LVL

—10

—O:

3DB

—-10

D1 -13 ¢Bm

1

-30dBm

A

W/\AIJUMMNMW

Limit line

—-30

-50

Start 1 GHz

Date: 25.MAY.2012 11:11:06

400 MHz/

TRA-009970-W-US-1
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416.9875MHz 5GHz — 10GHz - This frequency is NOT applicable to FCC filing.

®

=y
]
=

Date:

Ref 50

dBm

*RBW 100 kHz
VBW 300 kHz
*Att 10 dB *SWT 500 ms

Marker 1 [T1 ]
-24_.07 dBm
7.988782051 GHz

50 OffF:

et 5014 dB

—30

—10:

—0r

—-10

D1 -13

3DB

-20dBm

Iuridlm
WAL

LA
U

A

Limit line

—-30

—-40

-50

Start 5 GHz

25.MAY.2012 11:11:32

500 MHz/

TRA-009970-W-US-1
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SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053

Top Channel

Ambient temperature

Relative humidity
Supply voltage

The test was set up as per the diagram. The unit was tested operating at maximum power .

= 22°C Radio Laboratory
= 56% Test Signal
= +13.8Vdc
EUT Cable & Attenuator Spectrum
Analyser
TRL281

The Spurious limit was calculated as follows:

F3E

On any frequency removed from the centre of the authorized bandwidth by a displacement frequency (fd in kHz)
of more than 12.5kHz : At least 50 + 10 log (P) or 70dB, whichever is the lesser attenuation.

50 + 10 log (100W) = 70dBc = 50dBm - 70 = -20dBm

RESULTS

Top Channel - This frequency is NOT applicable to FCC filing.

MEASURED

FREQUENCY FREQ. LIMIT
LEVEL
RANGE (GH2) (dBm) (dBm)
9kHz — 10GHz 1.3012 -28.16 -20
The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No EQUIPMENT
USED

SPECTRUM RHODE &

ANALYSER SCHWARZ FSU46 200034 UH281 X
CABLE TRAC N/A N/A UH271 X
CABLE TRAC N/A N/A UH272 X

ATTENUATOR SPINNER 745357 N/A TRLUH225 X

ATTENUATOR - - - 20dB X

ATTENUATOR BIRD 8304-100-N N/A 222 X
TELONIC

NOTCH FILTER BERLELEY TTR-375-3EE 60011-3 TRLUH265 X
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Conducted emissions Top Channel

434.9875MHz 9kHz — 150kHz - This frequency is NOT applicable to FCC filing.

<51> “RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -35.09 dBm
Ref 50 dBm * ALt 10 dB *SWT 500 ms 9.903846154 kHz
50 Offsget 5044 dB
| 10
1 PK]
30 LvL
—20
—10
—0-
3DB
—-10
D1 -13 d¢iBm
P -20dBm
- Limit line
—-30
1
-v\w-‘ 1
L L TN TN SR WY 11 E T Y T Iy A
-50
Start 9 kHz 14.1 kHz/ Stop 150 kHz
Date: 25.MAY.2012 11:14:36
434.9875MHz 150kHz -30MHz - This frequency is NOT applicable to FCC filing.
*RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -35.23 dBm
Ref 50 dBm * ALt 10 dB *SWT 500 ms 26.077403846 MHz
50 Offset 504 dB
40
MAXH
30 LVL
—20
—10
—0
30B
—-10
D1 -13 ¢iBm
-20dBm
N Limit line
—-30
1
WWWWWWWMW
-40
-50
Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 25.MAY.2012 11:15:20
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434.9875MHz 30MHz-1GHz - This frequency is NOT applicable to FCC filing.

® *RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz 48.90 dBm

Ref 50 dBm *Att 10 .dB *SWT 500 ms 434 .166666667 MHz

50 Offset 504 dB

LvL

—10

—0

3DB

—-10
D1 -13 ¢Bm

20. 4—

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 25.MAY.2012 11:15:58

434.9875MHz 1GHz — 5GHz - This frequency is NOT applicable to FCC filing.

@ “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz _22.08 dBm

Ref 50 dBm *Att 10 dB *SWT 500 ms 1.301282051 GHz

50 Offget 50)4 dB

LVL

—10

BY

3DB

—-10

D1 -13 ¢Bm

=20 1 d
-

”A*Nb*ﬂlevﬁ5 L? SN Hl*ﬁ#ﬁNLLJNVAudﬂ\ApM*ALvVidkv\k Al !th\lA/% TRy

—-30

--40

-50

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 25.MAY.2012 11:16:22

-20dBm
Limit line

-20dBm
Limit line
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434.9875MHz 5GHz — 10GHz - This frequency is NOT applicable to FCC filing.

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -25.07 dBm

Ref 50 dBm “Att 10 dB *SWT 500 ms 9.070512821 GHz

50 Offget 50)4 dB

LVL

—10

BY

3DB

—-10

D1 -13 ¢Bm

-20dBm
! Limit line
st AL AU TEIIVTR] [RUTVVVE WAIWHCE TRy B L VI TV WA

-50

Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 25.MAY.2012 11:16:59
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SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053
406MHz-416MHz band 411.0MHz

Ambient temperature = 22°C Radio Laboratory
Relative humidity = 56% Test Signal = F3E
Supply voltage = +13.8Vdc
EUT Cable & Attenuator
Spectrum
Analyser
TRL281

The test was set up as per the diagram. The unit was tested operating at maximum power.

The Spurious limit was calculated as follows:

On any frequency removed from the centre of the authorized bandwidth by a displacement frequency (fd in kHz)
of more than 12.5kHz : At least 50 + 10 log (P) or 70dB, whichever is the lesser attenuation

50 + 10 log (100W) = 70dBc = 50dBm - 70 = -20dBm

RESULTS

406MHz-416MHz band- 411.0MHz

MEASURED

FREQUENCY FREQ. LIMIT
LEVEL

RANGE (GHz) (dBm) (dBm)

9kHz — 10GHz 0.822 -30.06 -20

9kHz — 10GHz 1.233 -25.05 -20

The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No EQUIPMENT
USED

SPECTRUM RHODE &

ANALYSER SCHWARZ FSU46 200034 UH281 X
CABLE TRAC N/A N/A UH271 X
CABLE TRAC N/A N/A UH272 X

ATTENUATOR SPINNER 745357 N/A TRLUH225 X

ATTENUATOR - - - 20dB X

ATTENUATOR BIRD 8304-100-N N/A 222 X
TELONIC

NOTCH FILTER BERLELEY TTR-375-3EE 60011-3 TRLUH265 X

TRA-009970-W-US-1
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411.0 9kHz — 150kHz

Ref 51 dBm

Conducted emissions 406MHz-416MHz band

*RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -36.
*Att 5 dB “SWT 500 ms 65.9423076!

15 dBm
92 kHz

50 Offget 50]2 dB
|20
MAXH
30 LVL
20
10
o
30B
F-10
D1 -13 ¢iBm
--20
--30
il
[ f
LWWMW U g o st
Start 9 kHz 14.1 kHz/ Stop 150 kHz
0 dBm inptut, 1-no filter, 2-575filter
Date: 4.0CT.2012 14:03:08
411.0 150kHz-30MHz
*RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -35.27 dBm
Ref 51 dBm “Att 5 dB *SWT 500 ms 17 .562500000 MHz
50 Offsget 50]2 dB
A
|40 LA
~30 LVL
~20
—10:
~0
3DB
—-10
D1 -13 diBm
~-20
~-30
1
AN oo Ak o b T i it oAt o
—-40

Start 150 kHz

2.985 MHz/ Stop

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 14:03:54

TRA-009970-W-US-1
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411.0MHz 30MHz-1GHz

*RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -10.35 dBm
Ref 51 dBm “Att 5 dB *SWT 500 ms 822.788461538 MHz
50 Offget 50]2 dB Markgr 1 [TL[]
48.98 dBm
0 410.849358974 MHz
30 LVL
20
10
Y
3DB
2
--10
D1 -13 d¢iBm
-20 B2—PO—etBr
TTTYINY WFIIEY TUVT TR Y TINTS  FUPU| IVRTITIN & EPUN VYIS N R T
--30
--40
Start 30 MHz 97 MHz/ Stop 1 GHz
0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 14:30:03
411.0MHz 30MHz-1GHz- With filter
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 11.47 dBm
Ref 13 dBm “Att 5 dB “SWT 500 ms 411.000000000 MHz
| ,o—Qffget 50/ dR Marke¢r 2 [T113 |
-33.28 dBm
842.788461538 MHz
=
MAXH
L _10 LvL
D1 -13 {iBm
b2 bo dm
- 30:
FAR e AU ANRAR AN AIn A, Ay w»wwivuwmmm*wmwwwa¢mmmklIlnmn
- 40
3DB
--50:
H--60:
--70:
--80:
Start 30 MHz 97 MHz/ Stop 1 GHz

0 dBm inptut, 1-no filter, 2-575filter
Date: 4.0CT.2012 15:10:36
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411.0MHz 1GHz — 5GHz

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -18.59 dBm
Ref 51 dBm *Att 5 dB *SWT 500 ms 1.230769231 GHz
50 Offset 50]2 dB
A
L0 [ A
1 PK]
MAXH
30 LVL
20
10
-0
3DB
—-10
D1 -13 ¢iBm
1
UT S
MJ\QLWWMMMW—MMMMM oo ML ML A b A A A A s,
-30
—-40
Start 1 GHz 400 MHz/ Stop 5 GHz
0 dBm inptut, 1-no filter, 2-575filter
Date: 4.0CT.2012 14:31:33
411.0MHz 1GHz — 5GHz With filter
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -29.55 dBm
Ref 13 dBm *Att 5 dB *SWT 500 ms 1.230769231 GHz
| jo—OFffet 50]2 dB 1
-0
N
| _10 LVL
D1 -13 diBm
56 b2 bo as
1
--30-T-
WWWW“ LAt LUV e T RPN RERTSNS WA RS
--40
3DB
—--50
--60
—-70
—-80
Start 1 GHz 400 MHz/ Stop 5 GHz

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 15:11:25
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411.0MHz 5GHz-10GHz

*RBW 100 kHz
VBW 300 kHz
Ref 51 dBm *Att 5 dB *SWT 500 ms

Marker

7.

O |
-26.00 dBm
491987179 GHz

50 O et 50]2 dB

)
1 PK]
MAXH
30
20
10
o
10

D1 -13 d¢iBm

52 _bgo do

g Aol s cobb M s S A A

—-30

I--40

Start 5 GHz 500 MHz/

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 14:32:10

411.0MHz 5GHz-10GHz With filter
*RBW 100 kHz
VBW 300 kHz
Ref 13 dBm ALt 5 dB *SWT 500 ms

Stop 10 GHz

Marker 1 [T1 ]

-34.81 dBm
5.024038462 GHz

LA

| jo—Oofffet 50]2 dB

BY

=y
)

MAXH

--10

D1 -13 ¢iBm

D2 bo do

~-30
1

A eqpund

Loduduan

--40

~-50

~-60

~-70

~-80

Start 5 GHz 500 MHz/

0 dBm inptut, 1-no filter, 2-575fFilter
Date: 4.0CT.2012 15:11:59

TRA-009970-W-US-1
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SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053

421MHz-430MHz band 425.5MHz

Ambient temperature
Relative humidity
Supply voltage

The test was set up as per the diagram. The unit was tested operating at maximum power.

= 22°C Radio Laboratory
= 56% Test Signal =
= +13.8Vdc
EUT Cable & Attenuator
Spectrum
Analyser
TRL281

The Spurious limit was calculated as follows:

F3E

On any frequency removed from the centre of the authorized bandwidth by a displacement frequency (fd in kHz)
of more than 12.5kHz : At least 50 + 10 log (P) or 70dB, whichever is the lesser attenuation

50 + 10 log (100W) = 70dBc = 50dBm - 70 = -20dBm

RESULTS
421MHz-430MHz band 425.5MHz
FREQUENCY FREQ. MEI:AESVL:;_ED LIMIT
RANGE (GHz) (dBm) (dBm)
9kHz — 10GHz 0.8509967 -28.46 -20
9kHz — 10GHz 1.2765 -26.0 -20
The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No EQUIPMENT
USED

SPECTRUM RHODE &

ANALYSER SCHWARZ FSU46 200034 UH281 X
CABLE TRAC N/A N/A UH271 X
CABLE TRAC N/A N/A UH272 X

ATTENUATOR SPINNER 745357 N/A TRLUH225 X

ATTENUATOR - - - 20dB X

ATTENUATOR BIRD 8304-100-N N/A 222 X
TELONIC

NOTCH FILTER BERLELEY TTR-375-3EE 60011-3 TRLUH265 X

TRA-009970-W-US-1
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Conducted emissions 421MHz-430MHz band

425.5MHz 9kHz — 150kHz

*RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -37.03 dBm
Ref 51 dBm “Att 5 dB *SWT 500 ms 66.168269231 kHz
50 O??iet 50]2 dB
A
" m
1 PK|
MAXH
30 LVL
20
10
0
3DB
-10
D1 -13 ¢iBm
I an
20 2
-30
1
B ‘ ﬂw
Start 9 kHz 14.1 kHz/ Stop 150 kHz
0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 14:33:15
425.5MHz 150kHz-30MHz
“RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -33.62 dBm
Ref 51 dBm *Att 5 dB *SWT 500 ms 150.000000000 kHz
50 et 50]2 dB
A
|40 [ A ]
MAXH
30 LVL
20
10
o
3DB
F-10
D1 -13 ¢iBm
52 bo ds.
f--30
-40
Start 150 kHz 2.985 MHz/ Stop 30 MHz

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 14:33:48
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425.5MHz 30MHz-1GHz

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 48.90 dBm
Ref 51 dBm “Att 5 dB *SWT 500 ms 424 .839743590 MHz
50 Offset 50]2 dB Markgr 2 [T1 ][]
-14.45 dBm
%0 8H2.323717949 MHz
1 PK|
—30 LVL
20
-10
-0
308
--10
D1 -13 diBm 2
—20 e
- AR e M AN A AN A A uﬂrkﬂJw‘4bwAﬂ4N“Wwﬂyﬁd“J-#&}d»¢Lth bt
—-30
--40
Start 30 MHz 97 MHz/ Stop 1 GHz

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 14:34:34

425.5MHz 30MHz-1GHz With filter

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -30.89 dBm
Ref 11 dBm *Att 5 dB *SWT 500 ms 1.275641026 GHz

10 O et 50]2 dB

D1 -13 ¢iBm

52 bg dp;

~-60

~-80

Start 1 GHz 400 MHz/ Stop 5 GHz

0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 15:22:42

425.5MHz 1GHz — 5GHz
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425.5MHz 5GHz-10GHz

*RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -24.38 dBm
Ref 51 dBm *“Att 5 dB *SWT 500 ms 9.078525641 GHz
50 Offset 50]2 dB
A
» m
1P
MAXH
—30 LVL
—20
—10
—0
3DB
—-10
D1 -13 ¢iBm
52 bg ao
I I
oA A et AN Aot 3 A ik e WWAM
—-30
—-40
Start 5 GHz 500 MHz/ Stop 10 GHz
0 dBm inptut, 1-no filter, 2-575Filter
Date: 4.0CT.2012 14:35:34
425.5MHz 5GHz-10GHz With filter
“RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -34.61 dBm
Ref 11 dBm “Att 5 dB “SWT 500 ms 9.342948718 GHz
[10” Ooffget 50]2 dB
Lo
LVL
D1 -13 ¢iBm
+--30 T

APV FENTII TN WMEY TUPUI UGN TERPAIY TN MRTS g YW

+--40:

3DB

=70

Start 5 GHz 500 MHz/ Stop 10 GHz

0 dBm inptut, 1-no filter, 2-575filter
Date: 4.0CT.2012 15:23:19
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FREQUENCY STABILITY — CONDUCTED — Part 90.214(7)

Ambient temperature = 22°C Radio Laboratory
Relative humidity = 56% Test Signal = F3E
Supply voltage = +13.8Vdc
DVM |—| PSU |- EUT —|:
i Temperature i Cable & Attenuator Spectrum
: Chamber ' Analyser
O TRL281
Bottom Channel - This frequency is NOT applicable to FCC filing.
Vnom Measured Frequency m Limit
Temperature °C (vdc) Frequency Difference pp = 1.5ppm
(MHz) (Hz) Pass/Fail
+50 13.8 400.012500000 0 0 Pass
+40 13.8 400.012500000 0 0 Pass
+30 13.8 400.012500000 0 0 Pass
+20 13.8 400.012500000 0 0 Pass
+10 13.8 400.012500000 0 0 Pass
0 13.8 400.012510000 10 0.02 Pass
-10 13.8 400.012510000 10 0.02 Pass
-20 13.8 400.012510000 10 0.02 Pass
-30 13.8 400.012500000 0 0 Pass
Tnom 22 °C 85%= 11.7Vdc 115%= 15.9Vvdc
Frequency (MHz) 400.01249 400.0125
Frequency
Difference -10 0
(Hz)
ppm 0.02 0
Limit
+1.5 ppm Pass Pass
Pass/Fail
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Ambient temperature

22°C

Radio Laboratory

Relative humidity = 56% Test Signal = F3E
Supply voltage = +13.8Vdc
DVM |— PsU [ EUT ]
i Temperature i Cable & Attenuator Spectrum
: Chamber i Analyser
PR TRL281
Middle Channel - This frequency is NOT applicable to FCC filing.
Measured Frequency Limit
Temp%rature \(/\r;gg)] Frequency Difference ppm + 1.5 ppm
(MHz) (Hz) Pass/Fail
+50 13.8 416.987500000 0 0 Pass
+40 13.8 416.987510000 10 0.02 Pass
+30 13.8 416.987500000 0 0 Pass
+20 13.8 416.987500000 0 0 Pass
+10 13.8 416.987500000 0 0 Pass
0 13.8 416.987510000 10 0.02 Pass
-10 13.8 416.987510000 10 0.02 Pass
-20 13.8 416.987510000 10 0.02 Pass
-30 13.8 416.987510000 10 0.02 Pass
Tnom 22°C 85%= 11.7Vdc 115%= 15.9Vdc
Frequency (MHz) 416.9875 416.98751
Frequency
Difference 0 10
(Hz)
ppm 0 0.02
Limit
+ 1.5 ppm Pass Pass
Pass/Fail
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Ambient temperature

22°C Radio Laboratory

Relative humidity = 56% Test Signal = F3E
Supply voltage = +13.8Vdc
DVM |— Psu |- EUT —|:
i Temperature | .0 ¢ attenuator Spectrum
: Chamber ' Analyser
b TRL281
Top Channel - This frequency is NOT applicable to FCC filing.
Measured Frequency Limit
Tem;zecrature \(/\;132)1 Frequency Difference ppm +1.5 ppm
(MH2z) (Hz) Pass/Fail
+50 13.8 434.987500000 0 0 Pass
+40 13.8 434.987510000 10 0.02 Pass
+30 13.8 434.987500000 0 0 Pass
+20 13.8 434.987500000 0 0 Pass
+10 13.8 434.987500000 0 0 Pass
0 13.8 434.987510000 10 0.02 Pass
-10 13.8 434.987510000 10 0.02 Pass
-20 13.8 434.987510000 10 0.02 Pass
-30 13.8 434.987510000 10 0.02 Pass
Tnom 21.5°C 85%= 11.7Vdc 115%= 15.9Vdc
Frequency (MHz) 434.9875 434.98751
Frequency
Difference 0 10
(Hz)
ppm 0 0.02
Limit
+1.5 ppm Pass Pass
Pass/Fail

Frequency stability measurements were between -30°C and +50°C in 10°C increments.

At each temperature the transmitter was given a period of 60 minutes to stabilise. The transmitter was
then turned on and the frequency error measured after a period of 1 minute.

Measurements were also made with the supply voltage varied between 115% and 85% of the nominal
supply voltage(13.8Vvdc).
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FREQUENCY STABILITY — CONDUCTED — Part 90.214(7)

Ambient temperature = 22°C Radio Laboratory
Relative humidity = 56% Test Signal = F3E
Supply voltage = +13.8Vdc
DVM |—| PSU |- EUT —|:
i Temperature i Cable & Attenuator Spectrum
: Chamber ' Analyser
O TRL281
406MHz - 416MHz band
Vnom Measured Frequency m Limit
Temperature °C (vdc) Frequency Difference pp = 1.5ppm
(MHz) (Hz) Pass/Fail
+50 13.8 411.000000000 0 0 Pass
+40 13.8 411.000000000 0 0 Pass
+30 13.8 411.000000000 0 0 Pass
+20 13.8 411.000000000 0 0 Pass
+10 13.8 411.000000000 0 0 Pass
0 13.8 411.000010000 10 0.02 Pass
-10 13.8 411.000010000 10 0.02 Pass
-20 13.8 411.000010000 10 0.02 Pass
-30 13.8 411.000000000 0 0 Pass
Tnom 22 °C 85%= 11.7Vdc 115%= 15.9Vdc
Frequency (MHz) 400.01249 400.0125
Frequency
Difference -10 0
(Hz)
ppm 0.02 0
Limit
+1.5 ppm Pass Pass
Pass/Fail
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FREQUENCY STABILITY — CONDUCTED — Part 90.214(7)

Ambient temperature = 22°C Radio Laboratory
Relative humidity = 56% Test Signal = F3E
Supply voltage = +13.8Vdc
DVM |—| PSU |- EUT —|:
i Temperature i Cable & Attenuator Spectrum
: Chamber ' Analyser
O TRL281
421MHz -430MHz band
Vnom Measured Frequency m Limit
Temperature °C (Vdc) Frequency Difference pp + 1.5ppm
(MHz) (Hz) Pass/Fail
+50 13.8 425.500000000 0 0 Pass
+40 13.8 425.500000000 0 0 Pass
+30 13.8 425.500000000 0 0 Pass
+20 13.8 425.500000000 0 0 Pass
+10 13.8 425.500000000 0 0 Pass
0 13.8 425.500010000 10 0.02 Pass
-10 13.8 425.500010000 10 0.02 Pass
-20 13.8 425.500010000 10 0.02 Pass
-30 13.8 425.500000000 0 0 Pass
Tnom 22 °C 85%= 11.7Vdc 115%= 15.9Vdc
Frequency (MHz) 400.01249 400.0125
Frequency
Difference -10 0
(Hz)
ppm 0.02 0
Limit
+1.5 ppm Pass Pass
Pass/Fail
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INTENTIONAL RADIATOR SPURIOUS EMISSIONS — RADIATED — Part 2.1053

Ambient temperature = 22°C TestSignal =  F3E
Relative humidity = 56%
Conditions = ATS
Supply voltage = +13.8Vvdc
Supply Frequency = N/A
Unused Ports
1 .
Spectrum ‘<I_E< < > EUT Terminated
Analyser/
Receiver 3 Metre < 1GHz
Pre Amp  Antenna 3 Metre > 1GHz

>1GHz

The test was set up as per the diagram. The unit was tested operating maximum power on three test frequencies
with a 50 ohm load on the output.

The Spurious limit was calculated as follows:

On any frequency removed from the centre of the authorized bandwidth by a displacement frequency (fd in kHz)
of more than 12.5kHz : At least 50 + 10 log (P) or 70dB, whichever is the lesser attenuation

50 + 10 log (100W) = 70dBc = 50dBm - 70 = -20dBm

RESULTS

Bottom Channel - This frequency is NOT applicable to FCC filing.
FREQUENCY FREQ. Measured LIMIT
RANGE (GHz) (dBm) (dBm)
1.26298 -37.24 -20
1.68399 -31.60 -20
2.10500 -34.26 -20
2.52610 -28.46 -20
2.94703 -29.36 -20
30MHz — 10GHz 3.33680 -25.94 -20
4.21076 -38.96 -20
5.05220 -37.98 -20
5.47321 -28.21 -20
5.89422 -30.45 -20
6.37625 -33.00 -20

Middle Channel - This frequency is NOT applicable to FCC filing.

FREQUENCY FREQ. Measured LIMIT
RANGE (GHz) (dBm) (dBm)
1.27642 -36.50 -20

1.70216 -35.97 -20

2.12758 -36.05 -20

2.55303 -29.92 -20

2.97834 -31.80 -20

3.40393 -29.91 -20

30MHz — 10GHz 4.25495 -30.65 -20
4.68045 -32.41 -20

5.10595 -38.93 -20

5.53126 -37.19 -20

5.95703 -27.34 -20

6.38240 -37.92 -20

6.80801 -26.45 -20
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Top Channel - This frequency is NOT applicable to FCC filing.

FREQUENCY FREQ. Measured LIMIT
RANGE (GHz) (dBm) (dBm)
1.28996 -34.49 -20
1.71990 -38.92 -20
2.57992 -32.96 -20
3.00999 -32.36 -20
3.42998 -36.59 -20
4.29997 -31.67 -20
30MHz — 10GHz 4.72972 -35.41 -20
5.15980 -31.94 -20
5.58982 -22.91 -20
6.01978 -30.87 -20
6.44981 -34.27 -20
6.87993 -30.54 -20
* Note: Emissions that fall below 20dB of the limit are not shown in the above table
411MHz : 406MHz- 416MHz band
FREQUENCY FREQ. Measured LIMIT
RANGE (GHz) (dBm) (dBm)
1.64397 -38.56 -20
2.46596 -35.56 -20
2.87697 -28.83 -20
30MHz — 10GHz 3.28797 -30.30 -20
4.10997 -39.96 -20
5.34305 -25.96 -20
5.75399 -28.95 -20
* Note: Emissions that fall below 20dB of the limit are not shown in the above table
425.5 MHz : 421MHz- 430 MHz band
FREQUENCY FREQ. Measured LIMIT
RANGE (GHz) (dBm) (dBm)
1.70196 -37.89 -20
2.55128 -37.20 -20
2.97046 -32.64 -20
30MHz — 10GHz 3.40395 -37.33 -20
4.25490 -34.22 -20
5.53147 -25.85 -20
5.97501 -31.91 -20
* Note: Emissions that fall below 20dB of the limit are not shown in the above table
The test equipment used for the Transmitter Spurious Emissions:
TYPE OF MAKER/ MODEL No SERIAL No TRAC No E(g\lS:I-II;lI\J/IPI\EII\JT
EQUIPMENT SUPPLIER USED
HORN EMCO 3115 9010-3580 138 X
SPECTRUM
ANALYSER R&S FSU46 200034 TRL281 X
PRE AMPLIFIER HP 8449B 3008A016 572 X
ANTENNA YORK CBL611/A 1618 UH191 X
RECEIVER R&S ESVS10 825892/006 UHO04 X
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Radiated emissions Bottom Channel
400.0125MHz 30MHz — 1GHz - This frequency is NOT applicable to FCC filing.

©
oS
LI | e e e

-20dBm
5 < Limit line

Level in dBpvV/m
a
o

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

The above test results show that there were no emissions within 20dBs of the —20dBm limit.
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400.0125MHz 1GHz — 5GHz - This frequency is NOT applicable to FCC filing.

® *“RBW 1 MHz Marker 4 [T1 ]
VBW 3 MHz 64.04 dBuV/m
Ref 107 dBuv/m *Att 10 dB SWT 25 ms 1.679487179 GHz
Markgr 1 [T1]|]
| 100 69.44 dBuv/m
3.371794872 GHz
Markgr 2 [T1]|]
1 PRI 66 dRyV/m
2.525641026 GHz
Markgr 3 [T1]|]
| 5o 589 —aBmvn] 1 or
D1 75.24 dBx 2.948711949 Ghz| o —2-Od-Br.n
Lo ] Limit line
3
4
60
) | 308
BTV CYeY VRN PHTINT, BWVIPHSYY LﬁN¢M*w
m h,i, Y. R vt
30
120
L10
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 24_AUG.2012 14:44:40
400.0125MHz 5GHz — 10GHz - This frequency is NOT applicable to FCC filing.
@ *RBW 1 MHz Marker 4 [T1 ]
VBW 3 MHz 55.54 dBuV/m
Ref 107 dBuv/m *Att 10 dB SWT 30 ms 5.048076923 GHz
Markgr 1 [T1](]
64.34 dBpV/m
100
5.47275¢410 GHz |IEM
Markdr 2 [T1]|]
1 PK ) 682 8 dBy\V//m
MAXH 5.889423077 GHz
Markdr 3 [T1]|]
80 e T
D1 75.24 dB* 6.738782051 GHz| g4————— -20dBm
70 Limit line
] 2
_ch 3

| I TN MMMWWWWW 308

—10

Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 24_AUG.2012 14:45:42
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Radiated emissions Middle Channel

416.9875MHz 30MHz — 1GHz - This frequency is NOT applicable to FCC filing.

100 T
os |
90 [
85+

80 T

5T
70T
os |
60 T
551
50 T

Level in dBuV/m

45 T
40’
351
30T
25:
20T
151
10:

A

0
30M

The above test results show that there were no emissions within 20dBs of the —20dBm limit.

50 60 80 100M 200 300 400
Frequency in Hz
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416.9875MHz 1GHz — 5GHz - This frequency is NOT applicable to FCC filing.

Marker 1 [T1 ]

®

*RBW 1 MHz
VBW 3 MHz

Ref 107 dBuv/m *Att 10 dB SWT 25 ms

65.97 dBuvV/m

3.403846154 GHz

Markgr 2 [T1]|]

64.58 dBuv/m

-100
2.551282051 GHz
Markgr 3 [T1]|]
& [HS —90 62 9% dBRUV/m
2.980769231 GHz
Markgr 4 [T1|]
80 e
4.25641 256MGHZ - -20dBm
D1 75.24 dB* - P
¢ Limit line
70
2 i
v 4
60
| 50 3DB
1 ko]
T, bl M NPV

| | 4 g

il AN

—10

Start 1 GHz

Date: 24.AUG.2012 16:27:48

400 MHz/

Stop 5 GHz

416.9875MHz 5GHz — 10GHz - This frequency is NOT applicable to FCC filing.

®

*RBW 1 MHz

Marke

ri1[T1]

VBW 3 MHz 68.62 dBuV/m
Ref 107 dBupv/m “Att 10 dB SWT 30 ms 5.528846154 GHz
Markgr 2 [T1]|]
63.27 dBuv/m
100
5.95352%641 GHz
Markgr 3 [T1]|]
90 63 0 dByV/m
MAXH B
6.810891436 GHz
Markgr 4 [T1|]
+-80 53— 76—elBpvAm| 1o d
-20dBm
D1 75.24 dB* 6.378205128 GHz| g Vubll
i Limit line
70
2 3
60
4
| T bk AN AP Y
A TR PR T
U | VST W RYwvrY e
40
30
20
10

Center 7.5 GHz

Date: 24.AUG.2012 16:26:33

500 MHz/

TRA-009970-W-US-1
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Radiated emissions Top Channel

434.9875MHz - 30MHz — 1GHz - This frequency is NOT applicable to FCC filing.

Part 90

-20dBm
Limit line

Level in dBpV/m

30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

The above test results show that there were no emissions within 20dBs of the —20dBm limit.
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434.9875MHz 1GHz — 5GHz - This frequency is NOT applicable to FCC filing.

® “RBW 1 MHz Marker 4 [T1 ]
VBW 3 MHz 58.69 dBuV/m
Ref 107 dBuv/m “Att 10 dB SWT 25 ms 3.442307692 GHz
Markgr 1 [T1]]
62.04 dBuv/m
-100
3.01282(0513 GHz
Markgr 2 [T1]|]
1 PRI 61 9% dBRiV/m
2.583333333 GHz
Markgr 3 [T1]|]
|0 o—ag—empira| e
b1 75.24 de* 4301282051 GHz || o -20dBm
o Limit line
p il
2 3
60
-50 | 3DB
n@g.u,Wwath,LthjAU¢quﬁimww
oo dl‘w M o uJ WL e
30
20
-10
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 24_AUG.2012 16:29:16
434.9875MHz 5GHz — 10GHz - This frequency is NOT applicable to FCC filing.
@ “RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 69.97 dBuv/m
Ref 107 dBupv/m *Att 10 dB SWT 30 ms 5.584935897 GHz
Markgr 2 [T1(]
61.01 dBuv/m
100
6.883014821 GHz|[lEM
Markgr 3 [T1(]
1 PPN 62 19 dBpV/m
MARH 6.017624205 GHz
Markgr 4 [T1(]
| s0 58—43—eByvA 1o
y .- 5.16025§410 GHz| 4
D1 75.2 dB < -20dBm
- L
© Limit line
& 2
4
6
| 59 . Ag bt 308
bl I Y
40
30
20
10
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 24.AUG.2012 16:30:29
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Radiated emissions 406MHz — 416MHz Channel

411.0MHz 30MHz — 1GHz

aBQVMWM O
100 . . . R Part90

-20dBm
Limit line

30.0 100.0 1000.0
MHz

The above test results show that there were no emissions within 20dBs of the —20dBm limit.
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411.0MHz 1GHz - 5GHz

*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 65.09 dBpv/m
Ref 107 dBpVv/m *Att 10 dB SWT 25 ms 2.878205128 GHz
Markgr 2 [T1](]
61.02 dBuv/m
100
3.288461538 GHz Il
Markgr 3 [T1(]
90 60 9 dBRyV/m
A 2.467944718 GHz
Markgr 4 [T1(]
| 50 S6—2g—dBrvAr] 1o 20dBm
D1 75.24 dB* 1.641024641 GHz < UbT
Limit line
70
1
3 2
60 7
50 | | 3DB
Al WAAJWWW"‘«'JL‘M“W “'J'
" T W e T S e
30
20
10
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 5.0CT.2012 11:30:18
411.0MHz 5GHz — 10GHz .
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 65.99 dBuV/m
Ref 107 dBuv/m *Att 10 dB SWT 30 ms 5.753205128 GHz
Markgr 2 [T1]|]
L 100 68.69 dBuv/m
5.344551282 GHz||IEH
Markgr 3 [T1|]
1 PK] 90 54 dBpV/m
MAXH 6.161854974 GHz
Markdr 4 [T1]]
80 S4=63—eBpvrm 1o -20dBm
D1 75.24 dB* 6.987179487 CHz|@q Limit line
2
70 T
60
3
L50 | | Lk WMMWWM 30B
sl o ‘W‘JM v
40
30
20
-10
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 5.0CT.2012 11:37:22
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Radiated emissions — 425.5MHz Channel

425.5MHz 30MHz - 1GHz

dBpv/m

100

20

80

70

60

50

40

30

20

The above test results show that there were no emissions within 20dBs of the —20dBm limit.
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425.5 MHz 1GHz — 5GHz
“RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 62.64 dBuV/m
Ref 107 dBuv/m “Att 10 dB SWT 25 ms 2.980769231 GHz
Markgr 2 [T1(]
59.47 dBuv/m
-100
4.256410256 GHz[(IEH
Markgr 3 [T1[]
1 PK| 90 57 64 dRV/m
MAX 1.698711949 GHz
Markgqr 4 [T1(]
|50 57—44—eBpvrn] 1o
D1 75.24 dBx 2.551282051 GHz| 4 -20dBm
’ h Limit line
-70
1
2
60 3 A4
50 JNU‘NN 3DB
L ool v o W
A 8 :
- 30
-20
-10
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 5.0CT.2012 11:17:16
425.5 MHz 5GHz — 10GHz
*RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 67.95 dBuV/m
Ref 107 dBuV/m “Att 10 dB SWT 30 ms 5.528846154 GHz
Markgr 2 [T1]|] "
| 100 61.47 dBuV/m
5.953525641 GHz||IEH
Markgr 3 [T1(]
1 PK| |90 60 84 dRpV/m
ML 6.810897436 GHz
Markgr 4 [T1]|]
| co e -20dBm
b1 75 2k ag* 6.37820$128 GHz|l o Limit line
1
-70 -
2 3
-60 4
I A ra it oA pn A~ 3DB
—30 I TRINTY I Ze) A At
40
-30
20
-10
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 5.0CT.2012 11:19:05
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UN-INTENTIONAL RADIATOR SPURIOUS EMISSIONS — RADIATED — Part 15:109

Ambient temperature = 24°C

Relative humidity = 56%

Conditions = ATS

Supply voltage = +13.8Vvdc

Supply Frequency = N/A
Spectrum ‘<I_E< —>
Analyser/
Receiver 3 Metre < 1GHz

Pre Amp  Antenna 3 Metre > 1GHz

>1GHz

Test Signal =

EUT

[

F3E

Unused Ports
Terminated

The test was set up as per the diagram, the receiver was tested while in receive mode while attached
to a dummy load.

30MHz -1GHz
'Z\F;E'S) MFEQ/Q.S' (ﬁité'se F:;tor APr:]ep ST;Eril_gTH STFFQR_(E;TH ( dé‘:l"\"/i}m) (l'I\'/”/‘r'rt])
@Bwv) | (dB) @B) | (dBuv/im) (uV/m)

30.000000 | 105 | 0.4 18.6 - 33.1 45.18 40.00 100
30.650000 | 101 | 0.4 18.3 - 28.8 27.54 40.00 100
32.000000 | 105 | 0.4 17.4 - 28.3 26.00 40.00 100
32.600000 | 122 | 0.4 17.1 ; 29.7 30.54 40.00 100
36.900000 | 9.3 0.4 14.7 - 24.4 16.59 40.00 100
39.300000 | 150 | 0.4 13.4 ; 28.8 27.54 40.00 100
40350000 | 158 | 0.4 12.8 - 29.0 28.18 40.00 100
45250000 | 132 | 0.4 10.1 ; 23.7 15.31 40.00 100
45800000 | 124 | 0.4 9.9 - 22.7 13.64 40.00 100
50.000000 | 248 | 0.4 7.7 ; 32.9 44.15 40.00 100
56.050000 | 27.8 | 0.4 5.7 - 33.9 49.54 40.00 100
56.650000 | 236 | 0.4 5.6 - 29.6 30.20 40.00 100
62.800000 | 158 | 0.5 5.0 - 21.3 11.61 40.00 100
66.250000 | 180 | 0.6 5.1 ; 23.7 15.31 40.00 100
73.900000 | 216 | 0.6 6.0 - 28.2 25.70 40.00 100
80.000000 | 148 | 0.6 7.0 - 22.4 13.18 40.00 100
82.050000 | 145 | 0.6 7.3 - 22.4 13.18 40.00 100
87.600000 | 165 | 0.6 8.3 - 25.4 18.62 40.00 100
98.400000 | 17.7 | 0.6 9.6 - 27.9 24.83 4352 150
280.05000 | 161 | 1.0 12.7 ; 29.8 30.90 46.02 200
2000.00 | 5339 | 21 275 356 47.49 236.86 74.0pk | 5011pk
2000.00 | 4598 | 21 275 356 39.98 99.77 54.0Av | 500Av
2400.10 | 51.09 | 21 28.3 356 45.89 197.01 74.0pk | 5011pk
2400.10 | 4099 | 21 28.3 356 35.79 61.58 54.0Av | 500Av
3109.80 | 4954 | 25 30.4 355 46.94 222.33 74.0pk | 5011pk
3109.80 | 3807 | 25 30.4 355 35.47 59.36 54.0Av | 500Av
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Rx 30MHz-1GHz

FCC RE Class B 30MHz-1GHz ESVS10 + UH191 - 10thFeb2011

CC Class B30MHz-1GHz QP 3m

Level in dBpv/m

0
30M 50 60 80 100M 200 300 400 500 800 16
Frequency in Hz
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Rx 1GHz — 5GHz

® “RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz 35.21 dBuvV/m
Ref 80 dBuv/m *Att O dB SWT 400 ms 4.000000000 GHz
80 Markdr 2 [T1[] "
D1 74 dp* 35.53 dBu\VLm
L -0 2.000000000 GHz
Markgr 3 [T1(]
1 PK 34.8% dBuvV/m
oo s coenolese o
Markgr 4 [T1]]
*
D2 54 dB 33-9Y OBV M| 1pe
—50 1T-551283051 G
40
2
4 3 1
| N I.I J. lLIhhnMW h v W
LL VWY v v
W v W
3DB
—20
—10
—0
—-10
-20
Start 1 GHz 400 MHz/ Stop 5 GHz
Date: 1.JUN.2012 13:39:00
Rx 5GHz — 10GHz
® “RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz 41.41 dBuv/m
Ref 80 dBuv/m *Att O dB SWT 500 ms 9.831730769 GHz
80 ||
D1 74 dB*
70
—60:
D2 54 dB*
TDF
—50
1
|40 ooty 4t
] WWWWwW )
~30
3DB
~20
~10
~0
—=-10
-20
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 1.JUN.2012 13:39:43
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Modulation Characteristics: 2.1047 (a)

22°C Radio Laboratory
56% Test Signal = F3E
+13.8Vdc

Ambient temperature
Relative humidity
Supply voltage

Audio input response

10

-10

-20 A

Response(dB)

-30

1)

100 600 1100 1600 2100 2600 3100 3600 4100 4600

-50

Audio input frequency

Note: The SB2025NT100W 400MHz unit is capable of transmitting analogue speech and P25 digital
audio modulation.

There are no transmitter audio frequency inputs available via a microphone socket or any other
audio frequency input.

The transmitter was tested whilst operating under the following conditions:

1) A signal generator was connected into the receiver RF input, tuned to the receiver frequency,
and the deviation level set to 2.5kHz, the audio frequency was then varied between 100Hz
and 5kHz.

2) testing was carried out with the talk through feature enabled.
(therefore the audio response will take into account the pre emphasis and de emphasis of the
receiver and transmitter).

3) A 1kHz audio signal was applied which was used as a 0dB response reference.
The above plot shows the audio response of the transmitter.

Modulation Characteristics: 2.1047 (b)
Note: The SB2025NT100W 400MHz unit is capable of transmitting analogue speech and P25 digital
audio modulation.

There are no transmitter external audio inputs available via a microphone socket etc, and
therefore the test was not performed. The external audio is via the receiver RF input or the digital
audio input.
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Transient frequency Behaviour: Part 90.214

Tnom = 22°C Method
RHnom = 56% Channel Spacing = 12.5kHz
Tx Pnom = 100w
EUT Attenuator
RF detector
Scope
UH122
Analyser
UH 281
Sig Gen
TRL176
300UH
Channel 400.0125 411.0 416.9875 425.5 434.9875
MHz* MHz MHz* MHz MHz*
Time, t1
Transient Compliant Compliant Compliant Compliant Compliant
Frequency
Time, t2
Transient Compliant Compliant Compliant Compliant Compliant
Frequency
Time, t3
Transient Compliant Compliant Compliant Compliant Compliant
Frequency
tl 10ms @ 12.5kHz
Limits
Clause t2 25ms @ 6.25kHz
t3 10ms @ 12.5kHz

Note * indicates this frequency is NOT applicable to FCC filing
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400.0125MHz Tx on 12.5kHz - This frequency is NOT applicable to FCC filing.

Tek EJf&R Single Straq 50.0k5/s
.
[-¥

T et

14:24:52

400.0125MHz Tx off 12.5kHz - This frequency is NOT applicable to FCC filing.

Tek E{&eH Single S(req 50.0kS/s ! . 0
=
r i 1

| . . & . . . . 1@ —44.8ms

MR 00V MT0.0ms Chi F  T40mV §jun 2012
15:01:31
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416.9875MHz Tx on 12.5kHz - This frequency is NOT applicable to FCC filing.

Tek EJf&R Single Straq SU.IUKS/S ! ;
.
| A i | 1
'i””?““f””j;””?““f'“&f'zs'.f)r:n's”'; Cursor
. . I . @ 35.0ms Jl  Function

Off

A
Mode

Function
Vv Bars indep

416.9875MHz Tx off 12.5kHz - This frequency is NOT applicable to FCC filing.

Time —TAmpTtade]
Units Units
secands Base

Tek LR single S(raq SU.IUKS:’S | . 0
-
L [ | L |

I . . 1 . . . . :@:—44.8ms

I

I
R T.00V M10.0ms Ch1 /S 360mV gjun 2012
15:04:29
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434.9875MHz Tx on 12.5kHz - This frequency is NOT applicable to FCC filing.

Tek Single Straq SU.IUI(S/s
T
L ¥ i

| 1

| 1

|&250ms Cursor
. . I . - 35.0ms J Function

i ;

| ;

AR phirdd

|

Y F S
M10.0ms Ch2 ./ 9omv

Z o ] ; . :
Function Mode J'"."te AmUpll_Ii'ude
VV Bars indep nis nits
seconds Base

434.9875MHz Tx off 12.5kHz - This frequency is NOT applicable to FCC filing.

Tek HiIig Single Straq 50.|0k5/s 0
L |

1A 25.2ms
J@: ~ad.8ms

|
| |
M T.00V M10.0ms Chi 7  360mV g jun 2012
12:06:24
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411.00MHz Tx on 12.5kHz

Tek IR Single Straq 50.0kS/s
I
[

T

WK 00V " W10.0ms Ch2 F  90mV 8 Oct 2012
08:47:17

411.00MHz Tx off 12.5kHz

Tek IR Single S(raq 50.0kS/s | . 0
-
L i | LR |

T T T T T TR T A 25, 2ms
| . . I . . . : {@: —44.8ms

|

|
i T.00V M10.0ms Chl 7  360mV g Oct 2012
09:28:16
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425.50MHz Tx on 12.5kHz

|A250ms Cursor
X . . I . . @ 35.0ms Jl  Function

Tek Single Straq SU.IUKS/S
.
L T i

(]

Off

Function Mode
Vv Bars indep

425.50MHz Tx off 12.5kHz

Units Units
secands Base

~ e Ampuit'u'del““”"'|'“"' | ‘

Tek IR Single Straq SO.IOI(S/S | ; 0
-
L i |

T T T T T T AL 25.2ms
| _ _ L _ . . . |@: —44.8ms

09:21:24
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Transient frequency Behaviour: Part 90.214

Tnom = 22°C Method
RHnom = 56% Channel Spacing = 25kHz
Tx Pnom = 100w
EUT Attenuator
RF detector
Scope
UH122
Analyser
UH 281
Sig Gen
TRL176
300UH
Channel 400.0125 411.0 416.9875 425.5 434.9875
MHz* MHz MHz* MHz MHz*
Time, t1
Transient Compliant Compliant Compliant Compliant Compliant
Frequency
Time, t2
Transient Compliant Compliant Compliant Compliant Compliant
Frequency
Time, t3
Transient Compliant Compliant Compliant Compliant Compliant
Frequency
tl 10ms @ 25kHz
Limits
Clause t2 25ms @ 12.5kHz
t3 10ms @ 25kHz

Note * indicates this frequency is NOT applicable to FCC filing.
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400.0125MHz Tx on 25kHz - This frequency is NOT applicable to FCC filing.

Tek FIGLE Single Streq SU.IOKS/S
I
L ! | |
'i””f””f"”;;””f""f"'.ﬁf?S;dm's"'j Cursor
. . Z . @: 35.0ms ]l Function

Off

Function Mode J'"."te AmUpI[ttude
V Bars indep nits nits
secohds Base

400.0125MHz Tx off 25kHz - This frequency is NOT applicable to FCC filing.

Tek Single S(raq SU.IOI(S/S
L i |

1AL 25.2m8
:@Z —44.8ms

15:14:46
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416.9875MHz Tx on 25kHz - This frequency is NOT applicable to FCC filing.

Tek FIiR Single Straq TSU.IUKS/S
L T i

]
1

: : I : @ 35.0ms ) Function

Off

Paired

ime — [AmpTitude
Units Units
seconds Base

Function Mode |
v Bars indep
416.9875MHz Tx off 25kHz - This frequency is NOT applicable to FCC filing.

Tek HIgHE Single Straq 50.|0k5/s | . 0
-
L i 1

| . . & . . . : 1@: —44.8ms

W 00V T T TWT0.0ms Chi J 360MV 6 jun 2012
15:18:12
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434.9875MHz Tx on 25kHz - This frequency is NOT applicable to FCC filing.

Tek Single S(raq SU.IOI(S/S
o
L T

i

AD25.0ms
@: 35.0ms

M10.0ms. Ch2 :

cursor
Function

Paired

Amphtade]

Units

L ) ”Tlirhé' )
m%gg Units
seconds

Base

434.9875MHz Tx off 25kHz - This frequency is NOT applicable to FCC filing.

Tek Single S(raq SU.IUKS/S
L i

1A 25.2ms
l@: —44.8ms
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411.00MHz Tx on 25kHz

Tek FIiR Single Straq TSU.IUKS/S
L T i

i

|
: : I : @ 35.0ms ) Function

Off

Paired

ime — [AmpTitude
Units Units
seconds Base

Function Mode
v Bars indep

411.00MHz Tx off 25kHz

TekEEi]SingleS(req 50.|0kS/s| ) 0

-

L i I 4 1
iA252ms

| . . x . . . . :@:—44.8m5

; ; ! ; ; T ; ) ) ‘

09:47:47
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425.5MHz Tx on 25kHz

Tek SR Single S(raq 50.|0kS/s
.
L ! 1 |
.i....?....?....::....?....?...A:,.zs..om.s...: Cursor
| . . i . . @ 35.0ms 1l Function

i

Off

M10.0ms Ch2. 90mVv.

Function Mode
vV Bars indep

425.5MHz Tx off 25kHz

Time —[Amplitude
Units Units
secohds Base

Tek HIgE Single S(raq 50.|0kS/s ) 0
-
L i 1

Bt e AN Lne JUP,
| : : I : : : : l@: —44.8ms

@ 100V " M710.0ms Chi J 360mv 8Oct 2012
09:55:07
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ANNEX A

PHOTOGRAPHS
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Photograph 1&2: Test Setup
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Photograph 3&4: Equipment overview
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Photograph 5&6: Top View Main Audio PC
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Photograph 7&8: Top View SBC Support PCB

Underside view SBC Support PCB

TRA-009970-W-US-1 page 86 of 102



Photograph 9&10: Top View Aux PCB

Underside view Aux PCB
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Photograph 11&12: Top View SBC

Underside view SBC
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Photograph 13&14: Top View T36 Option PCB
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Underside view T36 Option PCB
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Photograph 15&16: Top View Tx'er exciter PCB
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Underside view Tx'er exciter PCB
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Photograph 17&18: Top View Rx'er PCB
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Underside view Rx’er PCB

li |_i1| i U IR 'i’.ii.!:;’;‘ii;'men::u:;;.;li_lhlhIIII'“ |I.i,i.|lni|:|i[m:.

IOOZ' 9 olg o oe o0z ot 0010!6 08 0L 08 gig O O:HWI;I:‘.. ¢
08 92,0k 0 0, 09, 02,08 08 ov oz oz o 00" 05, ow

TRA-009970-W-US-1 page 91 of 102



Photograph 19&20: Top View Controller PCB
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Photograph 21&22 Top View Digital I/O PCB

: Oﬂ.l.-‘-‘»-a

Underside view Digital I/O PCB
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Photograph 23: Top View 100W P. A. PCB
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ANNEX B

APPLICANT'S SUBMISSION OF DOCUMENTATION LIST
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APPLICANT’S SUBMISSION OF DOCUMENTATION LIST

TCB

AGENT’'S LETTER OF AUTHORISATION

MODEL(s) vs IDENTITY

ALTERNATIVE TRADE NAME DECLARATION(S)

LABELLING

TECHNICAL DESCRIPTION

BLOCK DIAGRAMS

CIRCUIT DIAGRAMS

COMPONENT LOCATION

PCB TRACK LAYOUT

BILL OF MATERIALS

USER INSTALLATION / OPERATING INSTRUCTIONS
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ANNEX C

EQUIPMENT CALIBRATION
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TRAC Ref Type Description Manufacturer Date Calibrated.
TRL281 FSU46 Spectrum Analyser Rhode & Schwarz 09/02/2011
TRL139 3115 Horn Antenna EMCO 14/09/2011
TRL572 8449B Pre amp Agilent 20/04/2011

TRLUHO04 ESVS10 Receiver Rhode & Schwarz 12/01/2012

TRLUH93 CBL6112B Antenna Chase 20/06/2011
TRL222 8304-100-N ATTENUATOR BIRD Cal In Use

TRLUH225 745357 ATTENUATOR SPINNER Cal In Use
REF916 SMBV100A Signal Generator Rhode & Schwarz | Level checked as required
TRL426 52 Series 11 Temperature Indicator Fluke 04/03/2011
TRL11 - Environmental Chamber Sharetree USE TRL426

TRLUH41 M3004 Multimeter AVOmeter 04/03/2011

TRLUH194 AP60/50 Power Supply Farnell USE TRLUH41

TRLUH265 TTR-375-3EE NOTCH FILTER TELONIC BERLELEY Cal In Use

TRLUH122 TDS 520B Scope Tektronix 11/04/2012
TRLO5 CMTA 52 Radio (fn“;{‘;ge”r'cat'ons Rhode & Schwarz 19/03/2012
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ANNEX D

MEASUREMENT UNCERTAINTY
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Radio Testing — General Uncertainty Schedule

All statements of uncertainty are expanded standard uncertainty using a coverage factor of 1.96 to give a 95% confidence
where no required test level exists.

[1] Adjacent Channel Power
Uncertainty in test result = 1.86dB
[2] Carrier Power

Uncertainty in test result (Power Meter) = 1.08dB
Uncertainty in test result (Spectrum Analyser) = 2.48dB

[3] Effective Radiated Power
Uncertainty in test result = 4.71dB
[4] Spurious Emissions
Uncertainty in test result = 4.75dB
[5] Maximum frequency error

Uncertainty in test result (Power Meter) = 0.113ppm
Uncertainty in test result (Spectrum Analyser) = 0.265ppm

[6] Radiated Emissions, field strength OATS 14kHz-18GHz Electric Field
Uncertainty in test result (14kHz — 30MHz) = 4.8dB,
Uncertainty in test result (30MHz — 1GHz) = 4.6dB,
Uncertainty in test result (1GHz — 18GHz) = 4.7dB

[7] Frequency deviation

Uncertainty in test result = 3.2%

[8] Magnetic Field Emissions

Uncertainty in test result = 2.3dB

[9] Conducted Spurious

Uncertainty in test result — Up to 8.1GHz = 3.31dB
Uncertainty in test result — 8.1GHz — 15.3GHz = 4.43dB
Uncertainty in test result — 15.3GHz — 21GHz = 5.34dB
Uncertainty in test result — Up to 26GHz = 3.14dB

[10] Channel Bandwidth

Uncertainty in test result = 15.5%

[11] Amplitude and Time Measurement — Oscilloscope
Uncertainty in overall test level = 2.1dB,

Uncertainty in time measurement = 0.59%,

Uncertainty in Amplitude measurement = 0.82%

[12] Power Line Conduction

Uncertainty in test result = 3.4dB
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[13] Spectrum Mask Measurements

Uncertainty in test result = 2.59% (frequency)
Uncertainty in test result = 1.32dB (amplitude)

[14] Adjacent Sub Band Selectivity

Uncertainty in test result = 1.24dB

[15] Receiver Blocking — Listen Mode, Radiated
Uncertainty in test result = 3.42dB

[16] Receiver Blocking — Talk Mode, Radiated
Uncertainty in test result = 3.36dB

[17] Receiver Blocking — Talk Mode, Conducted
Uncertainty in test result = 1.24dB

[18] Receiver Threshold

Uncertainty in test result = 3.23dB

[19] Transmission Time Measurement

Uncertainty in test result = 7.98%
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HULL

Unit E, South Orbital Trading Park, Hedon Road, Hull, HU9 1NJ, UK.

T +44 (0)1482 801801 F +44 (0)1482 801806 E test@tracglobal.com




	CONTENTS
	PAGE
	 ANNEX
	PHOTOGRAPHS
	APPLICANT’S SUBMISSION OF DOCUMENTATION LIST
	EQUIPMENT CALIBRATION

