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FCC IDENTITY:

MODEL NUMBER:
PURPOSE OF TEST:

TEST SPECIFICATION:
TEST RESULT:
EQUIPMENT UNDER TEST:
EQUIPMENT TYPE:

FREQUENCY OF OPERATION:

MAXIMUM OUTPUT CONDUCTED:

MODULATION TYPE:
POWER SOURCE(s):
TEST DATE(s):
APPLICANT:

ADDRESS:

APPROVED BY:

CER OF CONFORMITY & COMPLIANCE
U89SDB670TUO1
SDB670TUO1
Certification

FCC RULES CFR 47, Part 90
Compliant to Specification
SDB670 TU Band DMR Base Station
Private Land Mobile Radio
400.00MHz —480.00MHz
44.7dBm 29.51W
F3E, F1E

+13.8Vdc
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Team Simoco
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U
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MANAGER
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EQUIPMENT UNDER TEST (EUT):
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TEST REPORT No:

TRA-014137-W-US-1

APPLICANT'S SUMMARY

SDB670 TU Band DMR Base Station
Private Land Mobile Radio
Certification

FCC RULES CFR 47, Part 90

COMPLIANT Yes [X]
No []

MANUFACTURER [
IMPORTER [1]
DISTRIBUTOR [1]
TEST HOUSE [1]
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

39— 24" June 2013
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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
E'E|.d Strength of Un- Intentional Spurious 15.109 Yes Complies

missions

Frequency Stability 90.213 Yes Complies
Transient behaviour 90.214 No 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) 21°C
Supply Voltages: Vnom +13.8Vdc

Note: Vnom 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:

TRaC Global

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

No modifications were performed.

The SDBG670 is a fully integrated Digital Mobile Radio (DMR) base station repeater. Conforming to
ETSI open standards, SDB670 combines Simoco’s DSP technology with advanced digital radio
modules. The platform supports DMR Tier Il and Tier Ill operation as standard with features being
enabled via software licensing. Use of Ethernet networks enables the deployment of multi-site radio
systems and synchronous 1PPS timing allows for simultaneous wide area coverage.

TRA-014137-W-US-1
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COMPLIANCE TESTS

RF OUTPUT POWER — CONDUCTED - PART 2.1046

Ambient temperature
Relative humidity
Supply voltage
Channel number

— |

21°C

39%

+13.8Vdc

See test results

Radio Laboratory

Cable & Attenuator Spectrum
EUT Analyser
TRL281
Conducted Conducted Rated Rated
Frequency Level at Output Cable & Output Output output output
Analyser Attenuator loss
MHz (dBm) (dB) Power Power Power Power
(dBm) (W) (dBm) (W)
400.0125 13.7 30.81 44.51 28.24 44.0 25
411.0000 13.8 30.79 44.59 28.77 44.0 25
440.0125 13.5 30.75 44.25 26.60 44.0 25
460.0000 13.5 30.73 44.20 26.30 44.0 25
479.9875 13.5 30.78 44.30 26.91 44.0 25
ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No No EQUIPMENT
USED
SPECTRUM
ANALYSER R&S FSU46 200034 TRL281 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

TRA-014137-W-US-1
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TRANSMITTER TESTS

99% Bandwidth — CONDUCTED — Part 90.209

Ambient temperature = 21°C Radio Laboratory
Relative humidity = 39%
Supply voltage = +13.8Vdc

Channel number See test results

—L__|

EUT Cable & Attenuator ~ Spectrum
Analyser
TRL281
Note:
1. Cable and attenuator between EUT and spectrum analyser 47dB
2. See Table below for 99% Power Occupied Bandwidth
3. Test tone for analogue speech via T/T signal generator fed into receiver and talk thro selected
4. DMR Internally generated test tone 4FSK
Frequency
Of Operation Modulation Type
Channel
FM 12.5kHz Channel spacing
400.0125 99% Bandwidth =6.28kHz
411.0000 99% Bandwidth =6.31kHz
440.0125 99% Bandwidth =6.31kHz
460.0000 99% Bandwidth =6.31kHz
479.9875 99% Bandwidth =6.28kHz
DMR Modulation
400.0125 99% Bandwidth =8.17kHz
411.0000 99% Bandwidth =8.09kHz
440.0125 99% Bandwidth =8.17kHz
460.0000 99% Bandwidth =8.17kHz
479.9875 99% Bandwidth =8.17kHz

TRA-014137-W-US-1 page 8 of 80




JIYPEOR | MAKER | yopein | SERALNe | TRAGN EQQEEA’DELNT
SAT\Ii?.iEEI,\?A SRCIZ-II-?VI\:/)ER&Z 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

TRA-014137-W-US-1
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400.0125 MHz analogue speech

“RBW 200 Hz Marker 1 [T1 ]
VBW 500 Hz 38.58 dBm
Ref 45 dBm “Att 10 dB “SWT 60 s 400.013493590 MHz
Offset 47 |dB 1 0BW [6.28205]1282 kHzll
40 femp ot
25.64 dBm
N 470.009358974 MHz

26¢.53 dBm
4(00.015641026 MHz

B
|
|

A I
’ 1] L )
YA T

v i d

-40

—-50

Center 400.0125 MHz 2 kHz/ Span 20 kHz

Date: 6.JUN.2013 14:47:52

411.00MHz analogue speech

® *RBW 200 Hz Marker 1 [T1 ]
VBW 500 Hz 38.82 dBm
Ref 45 dBm *Att 10 dB “SWT 60 s 411.000993590 MHz
Offget 47 |dB 1 OBW [6.314102564 kHzI
—40 Temp [T [T oWy
25.33 dBmI
N 410.99682§923 MHz

26 .72 dBm
411.003141026 MHz

I
|

L
Mk il .
W™ JL 1

Wk e

—-40

—-50

Center 411 MHz 2 kHz/ Span 20 kHz

Date: 6.JUN.2013 14:54:47

TRA-014137-W-US-1 page 10 of 80



440.0125MHz analogue speech

@ “RBW 200 Hz
VBW 500 Hz

Ref 45 dBm “Att 10 dB “SWT 60 s

Marke

44

r 1 [T1]
38.19 dBm
0.013525641 MHz

Offset 47 |dB

oBwW

6.3141023564 kHz

40

Temp

441

T OfwT

25.28 dBm

0.00932¢923 MHz

Temp

44

2T O8]
24.95 dBm
0.015641026 MHz

NN

i v

L

2 f\
\h/ mu K \NJ
M ’I\W’w"
—-40
—-50
Center 440.0125 MHz 2 kHz/ Span 20 kHz

Date: 6.JUN.2013 14:57:32

460.00MHz analogue speech

® *RBW 200 Hz
VBW 500 Hz

Ref 45 dBm *Att 10 dB “SWT 60 s

Marker 1 [T1 ]

38.48 dBm

460.000993590 MHz

Offset 47|dB

oBwW

6.314103564 kHz

Temp

49

T O8F
23.18 dBm
9.99682¢923 MHz

TR
i

—
N

Temp

44

Z T ogwl |
24.98 dBm
0.003141026 MHz

|

|
L

LT W

—0

~

Nl
s

I

n
iy

gl W

—-50

Center 460 MHz 2 kHz/

Date: 6.JUN.2013 15:02:43

TRA-014137-W-US-1

Span 20 kHz

LVL

3DB

=

VL

3DB
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479.9875MHz analogue speech

@ “RBW 200 Hz Marker 1 [T1 ]
VBW 500 Hz 38.58 dBm
Ref 45 dBm “Att 10 dB “SWT 60 s 479.988493590 MHz
offfet 47]dB i OBW |6.28205]282 kHz

—40 femp T ofwT
26.06 dBm
4799.984354974 MHz

1 PN T T Temp [2 [TT OBW]
i FIN T
- \/J 4719.990641026 MHz

Il \\/ N
il il

i Iy

il

4,

--20 W

—-50

Center 479.9875 MHz

Date: 6.JUN.2013 15:08:35

2 kHz/

TRA-014137-W-US-1

Span 20 kHz

LVL

3DB
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400.0125 DMR Modulation

@ “RBW 500 Hz Marker 1 [T1 ]
VBW 2 kHz 44.12 dBm
Ref 45 dBm *Att 10 dB 1*SWT 60 s 400.013060897 MHz
offfet 47]|dB J\\ OBW [8.173076923 kHz
40 Temp [T LTI oW}
3(¢.05 dBm
N ;‘ 400.008413462 MHz
1 PRI ¥ Temp [Z TTT OBWT
BEXid 3¢.09 dBm
LVL
400.01658¢538 MHz
20
10
o
r-10 3DB
20

—-50

Center 400.0125 MHz 5 kHz/ Span 50 kHz

Date: 6.JUN.2013 15:21:48

411.00MHz DMR Modulation

@ *RBW 500 Hz Marker 1 [T1 ]
VBW 2 KkHz 43.64 dBm
Ref 45 dBm *Att 10 dB L “SWT 60 s 411.000080128 MHz
offget 47 |dB M- OBW [8.092948718 KkHz
40 A Temp [T LTL ogw]
| 2¢.27 dm{IEM
T ;Vr‘ 410.995993590 MHz
N 30 v Temp [2 [TL OBWT |
LA 3¢.35 dBm
LvVL
411.00408¢538 MHz
20
—10
o
L _10 3DB
—-20
| 30 NITIN
-50
Center 411 MHz 5 kHz/ Span 50 kHz

Date: 6.JUN.2013 15:24:27

TRA-014137-W-US-1 page 13 of 80



440.0125MHz DMR Modulation

® “RBW 500 Hz Marker 1 [T1 ]
VBW 2 kHz 44 .05 dBm
Ref 45 dBm “Att 10 dB 1"SWT 60 s 440.013060897 MHz
Offset 47 |dB /\)J\x OBW [8.17307¢923 kHz"
a0 oo
30.00 dBm
\;1 ;2 440.008413462 MHz

1 PKENEY / Temp [2 LT OBW]

29.97 dBm
440.01658¢538 MHz
20 / \
10 / \

| _10 / 30B
'

f
--30 ‘WW
WWJVI“WMW WM ).

—--50
Center 440.0125 MHz 5 kHz/ Span 50 kHz
Date: 6.JUN.2013 15:30:34
460.00MHz DMR Modulation
® “RBW 500 Hz Marker 1 [T1 ]
VBW 2 kHz 43.65 dBm
Ref 45 dBm “Att 10 dB 1 SWT 60 s 460.000560897 MHz
Offget 47 |dB Nv’q\ OBW [8.17307¢923 kHz||
—40 Temp T T O}
28.01 dBm
o 499.995913462 MHz
1 PKENREH Temp |2 [TT OBW] |
3¢.16 dBm
LVL
460.004086538 MHz
20 \
10 \
-0
--10 308

—-20

| _30 }“"V""’l’h“’f “’l\'m"‘hw
L Mt W \«.AL..V.I

0l

—-50

Center 460 MHz 5 kHz/ Span 50 kHz

Date: 6.JUN.2013 15:37:32

TRA-014137-W-US-1 page 14 of 80



479.9875 MHz DMR Modulation

@ “RBW 500 Hz Marker 1 [T1 ]
VBW 2 kHz 44.26 dBm
Ref 45 dBm *Att 10 dB 7*SWT 60 s 479.988221154 MHz
Off§et 47|dB N OBW |8.173076923 kHz

40 Temp [T LTI oW}

3(¢.40 dBm

;1 T 4719.983493590 MHz
1 PRI } Temp (2 TTT OBWT |
Lo 29.77 dBm

4719.991666667 MHz

. 0
\

—0:

r-10 3B

—-20

—-50

Center 479.9875 MHz 5 kHz/ Span 50 kHz

Date: 6.JUN.2013 15:44:49

TRA-014137-W-US-1 page 15 of 80



TRANSMITTER TESTS

Occupied Bandwidth
Emission Masks. Part 90.210(d)

Ambient temperature = 21°C

Relative humidity = 3%

Supply voltage = +13.8Vdc
EUT

Radio Laboratory

Test Signal

— |

Cable & Attenuator

Spectrum
Analyser
TRL281

400.0125MHz: 12.5kHz channel spacing Emission Mask D (FM speech)

Ref 45 dBm

*Att

5 dB

*RBW 100 Hz
VBW 300 Hz
“SWT 60 s

Marker 1 [T1 ]
10.78 dBm
400.012500000 MHz

Offset 47 |dB

FEY 30
20 /
10 /
o
--10
99 2100 ! \
28

—-30

s

Center 400.0125 MHz

Date: 6.JUN.2013 12:11:10

10 kHz/

TRA-014137-W-US-1

Span 100 kHz

3DB

F3E
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411.00MHz:12.5kHz channel spacing Emission Mask D (FM speech)

@ *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 14.25 dBm
Ref 45 dBm “Att 5 dB “SWT 60 s 411.000000000 MHz
off$et 47[dB
—40
”
1 PKE gEly]
LvL
20 / \
—10 / ﬂ \
Lo
U
-10 308
90 2100
h | |
L 50 lu ]
M Wﬁ

Center 411 MHz 10 kHz/ Span 100 kHz

Date: 6.JUN.2013 12:16:45

440.0125MHz:12.5kHz channel spacing Emission Mask D (FM speech)

@ *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 11.02 dBm
Ref 45 dBm *Att 5 dB *SWT 60 s 440.012500000 MHz
Offset 47 (dB
40
I A
1 PK gl
MAXH
LVvVL

WU

—0

10 308
90 2100
36

—-30
o A L
Center 440.0125 MHz 10 kHz/ Span 100 kHz

Date: 6.JUN.2013 12:23:24

TRA-014137-W-US-1 page 17 of 80



460.00MHz:12.5kHz channel spacing Emission Mask D (FM speech)

*RBW 100 Hz

®

Marker 1 [T1 ]

VBW 300 Hz 10.88 dBm
Ref 45 dBm *Att 5 dB *SWT 60 s 460.000000000 MHz
Ooffget 47 |dB
40
N 30
—20

LN

3DB

. 1K
v Y

W

U g

pirk i

nIA ! ,i I 1' ’i’ r

Center 460 MHz 10 kHz/

Date: 6.JUN.2013 12:32:07

Span 100 kHz

479.9875MHz:12.5kHz channel spacing Emission Mask D (FM speech)

*RBW 100 Hz

@

Marker 1 [T1 ]

VBW 300 Hz 12.19 dBm
Ref 45 dBm *Att 5 dB *SWT 60 s 479.987500000 MHz
Offget 47 |dB
—40
1 PKi gt
LVL
—20 / \
o |
n / i \
3DB

--10 I
90_210[ M l \
=

—-30

My

WWMW

W

Center 479.9875 MHz 10 kHz/

Date: 6.JUN.2013 12:37:12

TRA-014137-W-US-1

Span 100 kHz
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400.0125MHz: 12.5kHz channel spacing Emission Mask D (DMR)

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 37.75 dBm
Ref 45 dBm *Att 5 dB *SWT 60 s 400.013301282 MHz
Offset 47 |dB
40 L
}} -
1 PKEE Y] l

—0r

r-10 f 3DB
90_2100 f 1] \
—-30

,‘M il

Center 400.0125 MHz 10 kHz/ Span 100 kHz

Date: 6.JUN.2013 10:49:32
411.00MHz: 12.5kHz channel spacing Emission Mask D (DMR)

® “RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 38.92 dBm

Ref 45 dBm *Att 5 dB *SWT 60 s 411.000641026 MHz

offget 47 [dB i

1 PKiN gt I
MAXH
LVL

Y

[--10 30B
90 2100
o

—-30

|
A
A e Raal LTI

Center 411 MHz 10 kHz/ Span 100 kHz

Date: 6.JUN.2013 10:58:51

TRA-014137-W-US-1 page 19 of 80



440.0125MHz: 12.5kHz channel spacing Emission Mask D (DMR)

@ *“RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 37.73 dBm
Ref 45 dBm *Att 5 dB *SWT 60 s 440.012660256 MHz
off$et 47 |dB ||
40
A -
1 PK gl l |
MAXH
LvVL
il

K IR
R
F

i dl ‘

| 10 wluljlv \‘v'""'
ol Tl

Center 440.0125 MHz 10 kHz/ Span 100 kHz

Date: 6.JUN.2013 11:05:51

460.00MHz: 12.5kHz channel spacing Emission Mask D (DMR)

® *RBW 100 Hz Marker 1 [T1 ]
VBW 300 Hz 37.83 dBm
Ref 45 dBm *Att 5 dB *SWT 60 s 460.000160256 MHz
Offset 47|dB
—40
il A
1 PKENmElS) I I
MAXH
LvVL
{ I

K I

r-10 3B
90 2100
226

—-30

W
S

Center 460 MHz 10 kHz/ Span 100 kHz

Date: 6.JUN.2013 11:10:34

TRA-014137-W-US-1 page 20 of 80



479.9875MHz: 12.5kHz channel spacing Emission Mask D (DMR)

®

*RBW 100 Hz

Marker 1 [T1 ]

LvL

3DB

VBW 300 Hz 37.95 dBm
Ref 45 dBm *Att 5 dB *SWT 60 s 479.987660256 MHz
Offset 47 |dB |
40
Jy
i / j ]‘ \
i / ﬂ( {L\
) “ ll
—-10
90 2100 f \‘ \
| J
B o IVM MMVWWMM
WNWWH |

Center 479.9875 MHz

Date: 6.JUN.2013 11:23:00

10 kHz/

TRA-014137-W-US-1

Span 100 kHz
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TRANSMITTER TESTS

SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053

Ambient temperature = 21°C Radio Laboratory
Relative humidity = 39% 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 than12.5kHz:At least 50+10log(P) or 70dB whichever is the lesser attenuation.

50+10log(25W)= 64dBc 64.0- 44.0 = -20dBm

Note: Emission preview plots were taken in a 100kHz resolution bandwidth to reduce the noise floor.
Any emissions relating to the DUT were re measured using a 1MHz resolution bandwidth 21GHz.

The plots in this report are indication of worse case results, testing was performed on all modulation
types. The plots shown are without the notch filter fitted.

RESULTS
400.0125MHz

FREQUENCY FREQ. MEI:AESVLIJE'T_ED LIMIT

RANGE (GHz) (dBm) (dBm)
9kHz — 10GHz No significant emissions within 20dB of the limit -20
The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/

EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No EQldlsPll;/I[ENT

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

FILTERH BERKELEY TTR375-3EE 60011-3 TRLUH265 X

TRA-014137-W-US-1 page 22 of 80




Conducted emissions 400.0125MHz

400.0125MHz 9kHz — 150kHz

® “RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -42_.42 dBm
Ref 45 dBm “Att 5 dB “SWT 500 ms 10.129807692 kHz
off$et 466 dB ||
40
30
MAXH
LVL
—20
—10
O
r-10 308
-20dBm
2 RS i <+— Limitline
--30
H-40
%WIWH‘ NM.J\ WA LWMWWU&WW&
v VR TW Y
Start 9 kHz 14.1 kHz/ Stop 150 kHz
Date: 5.JUN.2013 16:41:44
400.0125MHz 150kHz-30MHz
® “RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -40.41 dBm
Ref 45 dBm “Att 5 dB “SWT 500 ms 5.172836538 MHz
Ooff$et 46/6 dB |
40
I
30
MAXH
LVL
20
~10
—0
r-10 3DB
-20dBm
1 g o < R
< Limit line
~-30
1
¥ SYYY LT T WY PO XYW LT KWL (R P TSP RYSUTY IO M prweest iy W ey
--50
Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 5.JUN.2013 16:42:54

TRA-014137-W-US-1 page 23 of 80



400.0125MHz 30MHz-1GHz

®

*RBW 100 kHz

Marker 1 [T1 ]

VBW 300 kHz 44.02 dBm
Ref 45.1 dBm *Att 15 dB *SWT 500 ms 399.967948718 MHz
Ooffget 46]6 dB Markgr 2 [T1]]
—40 =24 - 16 daBm
8(1.025641026 MHz
1 PKEgle)
LVL
20
10
-0
r-10 30B
§ -20dBm
I o 1 Limit line
WANHNETS AVRTITIY FARTPARUY | PP POTL P TG | R Y VIV ' Y TOO | g o]
—-30
--40
--50
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 5.JUN.2013 16:39:42
400.0125MHz 1GHz — 5GHz
® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -27.64 dBm
Ref 45 dBm “Att 5 dB *SWT 500 ms 1.198717949 GHz
Ooffget 46/6 dB
40
LA
1 PKEmciel
MAXH
LVL
20
10
-0
-10 30B
DN -20dBm
=26 % B —— -
. Limit line
TN TN R Y BT BV 0w VoY 2 Vot o A S T, VY BN AT, o S T PO S VPN W A2 e
-40
-50

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 5.JUN.2013 16:44:23
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400.0125MHz 5GHz-10GHz

*RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
-29.73 dBm

Ref 45 dBm “Att 5 dB “SWT 500 ms 8.469551282 GHz
off$et 46]6 dB |
40
I
30
MAXH
LVL
|20
~10:
0
--10
e 20dB
- m

<«—— Limitline

TG AT A Iy A
+--40
~-50
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 5.JUN.2013 16:47:11

TRA-014137-W-US-1
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SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053

Ambient temperature
Relative humidity
Supply voltage

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

21°C
39%
+13.8Vdc

EUT

Radio Laboratory

Test Signal

— |

Cable & Attenuator

The Spurious limit was calculated as follows:

Spectrum
Analyser
TRL281

F3E

On any frequency removed from the centre of the authorized bandwidth by a displacement frequency
(fd in kHz) of more than12.5kHz:At least 50+10log(P) or 70dB whichever is the lesser attenuation.

50+10log(25W)= 64dBc 64.0- 44.0 = -20dBm

Note: Emission preview plots were taken in a 100kHz resolution bandwidth to reduce the noise floor.
Any emissions relating to the DUT were re measured using a 1MHz resolution bandwidth 21GHz.

The plots in this report are indication of worse case results, testing was performed on all modulation
types. The plots shown are without the notch filter fitted.

RESULTS
411.00MHz
FREQUENCY FREQ. MELAESVL:EIT_ED LIMIT
RANGE (MHz) (dBm) (dBm)
1233.0080 -36.8 -20
9kHz —10GHz 1644.1280 -36.1 20
The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/

EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No EQLLlegé/l[I)ENT

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

FILTERH BERKELEY TTR375-3EE 60011-3 TRLUH265 X
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411.00MHz 9kHz — 150kHz

® *RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -42.23 dBm

Ref 45.4 dBm *Att 5 dB “SWT 500 ms 10.129807692 kHz

Offgset 47 (dB

40

30

LVL

20

10

r-10 3DB

-20dBm
Bi—2048 < Limitline

o

—-50

MMM%%WW w‘uw'\wu'ww/\ilq

Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 5.JUN.2013 16:56:02

411.00MHz 150kHz — 30MHz

<§§> “RBW 10 KHz Marker 1 [T1 ]
VBW 30 kHz -40.36 dBm

Ref 45.4 dBm *Att 5 dB *SWT 500 ms 2.350480769 MHz

off$et 47 [dB I

I

—10

BY

--10 3DB

-20dBm
Limit line

D120 diB

=
3

—-50

<
E

Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 5.JUN.2013 16:57:11
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411.00MHz 30MHz- 1GHz

®

*RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

44 .51 dBm

Ref 45.4 dBm “Att 15 dB “SWT 500 ms 410.849358974 MHz
Offget 47 |dB Markdr 2 [T1(]
40 — e
842.788461538 MHz
R |30
VAXH]
LvVL
20
10
o
--10 30B
-20dBm
) I 2 Limit line
AU A M s A A W‘WWWhuw‘; M
--30
-40
-50
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 5.JUN.2013 16:55:07
411.00MHz 1GHz — 5GHz
® “RBW 100 KkHz Marker 1 [T1 J
VBW 300 kHz -26.17 dBm
Ref 45 dBm “Att 5 dB “SWT 500 ms 1.230769231 GHz
off$et 47[dB “
40
[ A |
1 PKEetlY]
ViAXH]
LVL
20
10
-0
L _10 30B
I -20dBm
B3 B 4— . . .
f Limit line
MWWN.WWWM W) FIRRYTT TYYR.¥ W WA P WYY
—-40
—-50

Start 1 GHz

Date: 5.JUN.2013 16:58:46

400 MHz/
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Stop 5 GHz
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411.00MHz 5GHz - 10GHz

@

Ref 45 dBm

“Att

*RBW 100 kHz
VBW 300 kHz
5 dB “SWT 500 ms

Marker 1 [T1 ]
-29.17 dBm
8.581730769 GHz

Offget 47 (dB

=
el
=
I
w
=}

MAXH

—0

—-10:

51— 20 db.

-20dBm

< Limitline

A A.lv" oL AN WA

—-50:

Start 5 GHz

Date: 5.JUN.2013 17:00:12

500 MHz/
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Stop 10 GHz
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SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053

Ambient temperature
Relative humidity
Supply voltage

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

21°C
39%
+13.8Vdc

EUT

Radio Laboratory

Test Signal

— |

Cable & Attenuator

The Spurious limit was calculated as follows:

Spectrum
Analyser
TRL281

F3E

On any frequency removed from the centre of the authorized bandwidth by a displacement frequency
(fd in kHz) of more than12.5kHz:At least 50+10log(P) or 70dB whichever is the lesser attenuation.

50+10log(25W)= 64dBc 64.0- 44.0 = -20dBm

Note: Emission preview plots were taken in a 100kHz resolution bandwidth to reduce the noise floor.
Any emissions relating to the DUT were re measured using a 1MHz resolution bandwidth 21GHz.

The plots in this report are indication of worse case results, testing was performed on all modulation
types. The plots shown are without the notch filter fitted.

RESULTS
440.0125MHz
FREQUENCY FREQ. MELAESVLI'E'T_ED LIMIT
RANGE (MHz) (dBm) (dBm)
1320.0490 -36.6 -20
9kHz - 10GHz 1760.6120 36,5 20
The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/

EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No EQlLJJIgé/ISENT

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

FILTERH BERKELEY TTR375-3EE 60011-3 TRLUH265 X
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440.0125MHz 9kHz — 150kHz

® “RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -41.91 dBm
Ref 47 dBm *Att 5 dB “SWT 500 ms 14.197115385 kHz
off$et 47 |[dB ||
-
| 20
MAXH
LVL
—20
—10
—O
| _10 3DB
) . -20dBm
T i - Limit line
—--30
-4
o “*UW\)“W /{J\. Btk LA " MAF o Al
L I A R o BV '\Wﬁh
Start 9 kHz 14.1 kHz/ Stop 150 kHz
Date: 5.JUN.2013 17:07:29
440.0125MHz 150kHz -30MHz
® “RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -40.41 dBm
Ref 45 dBm “Att 5 dB “SWT 500 ms 2.685336538 MHz
Off$et 47|dB
40
1 PKEN el
MAXH
LVL
—20
—10
—0:
r-10 308
-20dBm
B SR <4+— Limitline
--30
W
40— ,
INTTTTNY NIV W TN OPY T PRV e R S P PRy TR Tees STy
--50
Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 5.JUN.2013 17:08:46
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440.0125MHz 30MHz-1GHz

<§?> “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 44.27 dBm
Ref 45 dBm “Att 10 dB “SWT 500 ms 440.384615385 MHz
Offgset 47 |dB Markgr 2 [T1]]
40 = - 91 apm
860.304487179 MHz
X 30
MAXH
LVL
20
10
-0
r-10 308
-20dBm
0 e < Limit line
2
Wﬁmﬂdﬂ&hﬂdﬁh&ﬂﬁhdwm'“ nmInNdeLmML ANV, N TR N l-n*L»~AnM~mq
-40
50
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 5.JUN.2013 17:06:18
440.0125MHz 1GHz — 5GHz
® “RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz -25.75 dBm
Ref 45 dBm “Att 5 dB *SWT 500 ms 1.320512821 GHz
Offget 47 |dB
40
30
MAXH
LVL
20
10
o
--10 308
-20dBm
-26 e T — T
. Limit line
Ry Y PYR PRY Y o Py LY TR T AR A Ao
--40
--50
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 5.JUN.2013 17:09:42
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440.0125MHz 5GHz — 10GHz

@ “RBW 100 KHz Marker 1 [T1 ]
VBW 300 kHz -29.41 dBm
Ref 45 dBm * ATt 5 dB *SWT 500 ms 9.591346154 GHz
offfet 47|dB
40
FEY 30
LVL
—20
—10
—0
r-10 308
-20dBm
0 e g < P
Limit line
1
PGS v W WEIYLBLIW T R Y Ve ‘“~‘wmmww
40
—-50
Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 5.JUN.2013 17:11:14
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SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053

Ambient temperature
Relative humidity
Supply voltage

= F3E

= 21°C Radio Laboratory
=  39% Test Signal
= +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 than12.5kHz:At least 50+10log(P) or 70dB whichever is the lesser attenuation.

50+10log(25W)= 64dBc 64.0- 44.0 = -20dBm

Note: Emission preview plots were taken in a 100kHz resolution bandwidth to reduce the noise floor.
Any emissions relating to the DUT were re measured using a 1MHz resolution bandwidth 21GHz.

The plots in this report are indication of worse case results, testing was performed on all modulation
types. The plots shown are without the notch filter fitted.

RESULTS
460.00MHz

FREQUENCY FREQ. MEIIAESVLI'E'T_ED LIMIT

RANGE (MHz) (dBm) (dBm)
9kHz — 10GHz No significant emissions within 20dB of the limit -20
The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/

EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No EQlLlegé/ISENT

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

FILTERH BERKELEY TTR375-3EE 60011-3 TRLUH265 X

TRA-014137-W-US-1

page 34 of 80




460.00Hz 9kHz — 150kHz

*RBW 1 kHz
VBW 3 kHz

Marker 1 [T1 ]
-41_46 dBm

Ref 47 dBm “Att 5 dB “SWT 500 ms 10.807692308 kHz
off$et 47 [dB ||
[
1 PK] | 30
MAXH
LvL
—20
—10
—O
| _10 3DB
) . -20dBm
S . - Limit line
—-30
1
%
| W 1 l/hl ljnl. JA M b
50 N | PP
Start 9 kHz 14.1 kHz/ Stop 150 kHz
Date: 6.JUN.2013 09:41:32
460.00MHz 150kHz -30MHz
® “RBW 10 KHz Marker 1 [T1 ]
VBW 30 kHz -40.58 dBm
Ref 45 dBm “Att 5 dB “SWT 500 ms 11.582932692 MHz
Off$et 47|dB
40
|LAY
1 PK gEls]
LVL
—20
—10
Y
-10 30B
-20dBm
=20 DE—26—qtBmm ¢ Limit line
30
1
" -
50
Start 150 kHz 2.985 MHz/ Stop 30 MHz
Date: 6.JUN.2013 09:44:03

TRA-014137-W-US-1

page 35 of 80



460.00MHz 30MHz-1GHz

@ *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 44.33 dBm
Ref 45 dBm “Att 10 dB “SWT 500 ms 460.592948718 MHz
Offget 47 |dB Markgr 2 [T1|]
—40 =28 16 —dBm
940.721153846 MHz [N
1 PRIl
MAXH
LVL
20
10
o
--10 30B
-20dBm
I P W <«——— Limitline
2
STRTSVTEINYY TORRPNTULY | FORWEWRN 1] FOTO.W R PN WYL TN 1 IO TRIEY Y W PP OR FCCU P A O AL A Al
--40
--50
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 6.JUN.2013 09:39:46
460.00MHz 1GHz — 5GHz
® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -24.47 dBm
Ref 47 dBm “Att 5 dB *SWT 500 ms 1.378205128 GHz
Offset 47 |dB
40
| 30
LVL
20
-10
-0
L _10 30B
-20dBm
20— i <+— Limitline
W AP | RN TTTY. SRV I TN AV L) LA AL ) A ppbh st gl bl AL
e e & s e S o WA
—-40
—-50
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 6.JUN.2013 09:44:50
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460.00 5GHz — 10GHz

® *RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -28.28 dBm

Ref 47 dBm *Att 5 dB *SWT 500 ms 6.939102564 GHz

Offgset 47 |dB

30

i
LvVL

—10

—0:

3DB

—-10

2o ) Limit line

)
e

1
oAl dald .Xn.m P 'v“w‘ .l “LIJ‘MMW‘V“&‘.‘ YPTI.} A

ORI vl ot

Mg glpgnlios

MEXTPRI
L2 g

—-40

—-50

Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 6.JUN.2013 09:46:32
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SPURIOUS EMISSIONS — CONDUCTED — Part 2.1053

Ambient temperature
Relative humidity
Supply voltage

= F3E

= 21°C Radio Laboratory
=  39% Test Signal
= +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 than12.5kHz:At least 50+10log(P) or 70dB whichever is the lesser attenuation.

50+10log(25W)= 64dBc 64.0- 44.0 = -20dBm

Note: Emission preview plots were taken in a 100kHz resolution bandwidth to reduce the noise floor.
Any emissions relating to the DUT were re measured using a 1MHz resolution bandwidth 21GHz.

The plots in this report are indication of worse case results, testing was performed on all modulation
types. The plots shown are without the notch filter fitted.

RESULTS
479.9875MHz

FREQUENCY FREQ. MEIIAESVLI'E'T_ED LIMIT

RANGE (MHz) (dBm) (dBm)
9kHz — 10GHz 1439.965 -39.1 -20
The test equipment used for the Transmitter Conducted Emissions:
ACTUAL
TYPE OF MAKER/

EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No EQlLlegé/ISENT

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

FILTER H BERKELEY TTR375-3EE 60011-3 TRLUH265 X
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479.9875MHz 9kHz — 150kHz

@ “RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -41.46 dBm
Ref 40 dBm “Att 5 dB “SWT 500 ms 14.197115385 kHz
40 Off$et 47|dB
| 20 [ A
1 PK
MAXH
20 LVL
L 10
Lo
--10
3DB
o b . -20dBm
= = hal . . .
Limit line
|30
mm.,,“
L ""“MWMMMM \v\..« O FIAT TP FRTENTY, LU o .A.AI
M I B 4 Vo VT W v wW Ly
-60
Center 79.5 kHz 14.1 kHz/ Span 141 kHz
Date: 6.JUN.2013 09:52:51
479.9875MHz 150kHz -30MHz
® “RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz -43.61 dBm
Ref 40 dBm *Att 5 dB *SWT 500 ms 10.052163462 MHz
40 Offfet 47][dB
| 30 [ A
1 PK
|
20 LvVL
10
Lo
I -10
3DB -20dBm
PPN «— N
Limit line
|30
-40 -
IV RV VR KRETLTIR PRV RS RLIW AT VIR VR PTRVTY NPT
|50
-60
Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 6.JUN.2013 09:54:25
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479.9875MHz 30MHz-1GHz

®

Date: 6.JUN.2013 09:51:38

*RBW 100 kHz

Marker 1 [T1 ]

479.9875MHz 1GHz — 5GHz

®

=
el
=

MAXH

Date: 6.JUN.2013 09:56:27

“RBW 100 kHz
VBW 300 kHz
“SWT 500 ms

Stop 1 GHz

Marker 1 [T1 ]

-24 .30 dBm

1.435897436 GHz

dB

P

B

Y

TRA-014137-W-US-1

Stop 5 GHz

VBW 300 kHz 44.28 dBm
*“SWT 500 ms 479.246794872 MHz
dB r2 [T1[1
. -o0 QDI
1.13782(513 MHz
LvVL
3DB
-20dBm
ot - <«—— Limitline
2
o A A JMMMM&M@

LVL

3DB
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479.9875MHz 5GHz — 10GHz

Ref 47

*RBW 100 kHz Marker 1 [T1 ]

VBW 300 kHz

dBm *Att 5 dB *SWT 500 ms

-27.53 dBm
8.533653846 GHz

Off:

et 47 |dB

—10

—0:

LVL

3DB

—-10

20

©
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=Y

'.m4|um Al MMM}
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yirmnuumAluMMmLMMMh

A Ao et o

e, Al

—-40

—-50

Start 5 GHz

Date: 6.JUN.2013 09:59:04

500 MHz/
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FREQUENCY STABILITY — CONDUCTED - Part 90.213

Ambient temperature = 21°C Radio Laboratory
Relative humidity = 39% Test Signal = F3E
Supply voltage = +13.8Vdc
DVM |—| PSU [ EUT —|:
i Temperature i Cable & Attenuator Spectrum
: Chamber | Analyser
b TRL281
400.0125MHz
Vnom Measured Frequency m Limit
Temperature °C (Vdc) Frequency Difference pp + 1.5ppm
(MHz) (Hz) Pass/Fail
+50 13.8 400.01244 -0.0300 -0.07 Pass
+40 13.8 400.01246 -0.0100 -0.02 Pass
+30 13.8 400.01246 -0.0100 -0.02 Pass
+20 13.8 400.01240 -0.0700 -0.17 Pass
+10 13.8 400.01236 -0.1100 -0.27 Pass
0 13.8 400.01239 -0.0800 -0.20 Pass
-10 13.8 400.01243 -0.0400 -0.10 Pass
-20 13.8 400.01239 -0.0800 -0.20 Pass
-30 13.8 400.01232 -0.1500 -0.37 Pass
Tnom 21 °C 85%=11.7Vdc 115%= 15.9Vdc
Frequency (MHz) 400.012450 400.012480
Frequency
Difference -0.02 0.01
(kHz)
ppm -0.049 0.024
Limit
+ 1.5 ppm Pass Pass
Pass/Fall

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(13.8Vdc).
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Ambient temperature

21°C

Radio Laboratory

Relative humidity = 39% Test Signal = F3E
Supply voltage = +13.8Vdc
DVM |— PsU [ EUT I
i Temperature i Cable & Attenuator Spectrum
: Chamber ' Analyser
bmmmmmem e TRL281
411.00MHz
Vnom Measured Frequency m Limit
Temperature °C (vdc) Frequency Difference pp + 1.5 ppm
(MHz) (Hz) Pass/Fail
+50 13.8 410.99995 -0.0200 -0.05 Pass
+40 13.8 410.99997 0.0000 0.00 Pass
+30 13.8 410.99996 -0.0100 -0.02 Pass
+20 13.8 410.99990 -0.0700 -0.17 Pass
+10 13.8 410.99988 -0.0900 -0.22 Pass
0 13.8 410.99987 -0.1000 -0.24 Pass
-10 13.8 410.99992 -0.0500 -0.12 Pass
-20 13.8 410.99990 -0.0700 -0.17 Pass
-30 13.8 410.99985 -0.1200 -0.29 Pass
Tnom 21.5°C 85%=11.7Vdc 115%= 15.9Vdc
Frequency (MHz) 410.999950 410.999950
Frequency
Difference -0.02 -0.02
(kHz)
ppm -0.45 -0.45
Limit
+ 1.5 ppm Pass Pass
Pass/Fall

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(13.8Vdc).
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Ambient temperature

21°C

Radio Laboratory

Relative humidity = 39% Test Signal = F3E
Supply voltage = +13.8Vdc
DVM |—| PSU [ EUT I
i Temperature i Cable & Attenuator Spectrum
: Chamber i Analyser
A TRL281
440.0125MHz
Vnom Measured Frequency m Limit
Temperature °C (vdc) Frequency Difference pp + 1.5 ppm
(MHz) (Hz) Pass/Fail
+50 13.8 440.01244 -0.0300 -0.07 Pass
+40 13.8 440.01247 0.0000 0.00 Pass
+30 13.8 440.01246 -0.0100 -0.02 Pass
+20 13.8 440.01243 -0.0400 -0.09 Pass
+10 13.8 440.01236 -0.1100 -0.25 Pass
0 13.8 440.01235 -0.1200 -0.27 Pass
-10 13.8 440.01241 -0.0600 -0.14 Pass
-20 13.8 440.01243 -0.0400 -0.09 Pass
-30 13.8 440.01234 -0.1300 -0.30 Pass
Tnom 21.5°C 85%=11.7Vdc 115%= 15.9Vdc
Frequency (MHz) 440.012450 440.012450
Frequency
Difference -0.02 -0.02
(kHz)
ppm -0.045 -0.045
Limit
+ 1.5 ppm Pass Pass
Pass/Fall

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(13.8Vdc).
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Ambient temperature 21°C Radio Laboratory

Relative humidity = 39% Test Signal = F3E
Supply voltage = +13.8Vdc
DVM |— PSU | EUT I
i Temperature i Cable & Attenuator Spectrum
: Chamber ' Analyser
A TRL281
460.00MHz
Vnom Measured Frequency m Limit
Temperature °C (Vdc) Frequency Difference pp + 1.5 ppm
(MHz) (Hz) Pass/Fail
+50 13.8 459.99993 0.4300 0.93 Pass
+40 13.8 460.00000 0.5000 1.09 Pass
+30 13.8 459.99995 0.4500 0.98 Pass
+20 13.8 459.99994 0.4400 0.96 Pass
+10 13.8 459.99984 0.3400 0.74 Pass
0 13.8 459.99986 0.3600 0.78 Pass
-10 13.8 459.99990 0.4000 0.87 Pass
-20 13.8 459.99992 0.4200 0.9 Pass
-30 13.8 459.99986 0.3600 0.78 Pass
Tnom 21.5°C 85%= 11.7Vdc 115%= 15.9Vdc
Frequency (MHz) 459.99997 459.999950
Frequency
Difference 0.02 0
(kHz)
ppm 0.043 0
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(13.8Vdc).
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Ambient temperature 21°C Radio Laboratory

Relative humidity = 39% Test Signal = F3E
Supply voltage = +13.8Vdc
DVM |— PSU | EUT I
i Temperature i Cable & Attenuator Spectrum
: Chamber ' Analyser
A TRL281
479.9875MHz
Vnom Measured Frequency m Limit
Temperature °C (Vdc) Frequency Difference pp + 1.5 ppm
(MHz) (Hz) Pass/Fail
+50 13.8 479.98742 -0.0300 -0.06 Pass
+40 13.8 479.98745 0.0000 0.00 Pass
+30 13.8 479.98745 0.0000 0.00 Pass
+20 13.8 479.98745 0.0000 0.00 Pass
+10 13.8 479.98737 -0.0800 -0.17 Pass
0 13.8 479.98734 -0.1100 -0.23 Pass
-10 13.8 479.98738 -0.0700 -0.15 Pass
-20 13.8 479.98742 -0.0300 -0.06 Pass
-30 13.8 479.98735 -0.1000 -0.21 Pass
Tnom 21.5°C 85%= 11.7Vdc 115%= 15.9Vdc
Frequency (MHz) 479.987450 479.987450
Frequency
Difference 0.0 0
(kHz)
ppm 0.0 0
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(13.8Vdc).
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INTENTIONAL RADIATOR SPURIOUS EMISSIONS — RADIATED — Part 2.1053

Ambient temperature = 24°C Test Signal = F3E
Relative humidity =  56%

Conditions = ATS

Supply voltage =  +13.8Vdc/+28.0Vdc

Supply Frequency = N/A

Unused Ports

I
erminated
Specium ~<|—m< — | EuT

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 than12.5kHz: At least 50+10log(P) or 70dB whichever is the lesser attenuation.

50+10log(25W)= 64dBc 64.0- 44.0 = -20dBm

Note: Emission preview plots were taken in a 100kHz resolution bandwidth to reduce the noise floor.
Any emissions relating to the DUT were re measured using a 1MHz resolution bandwidth 21GHz.

The plots in this report are indication of worse case results, testing was performed on all modulation

types.

RESULTS
FREQUENCY FREQ. Measured LIMIT
RANGE 400.0125 (dBm) (dBm)
30MHz — 10GHz No significant emissions within 20 dB of the limit -20
FREQUENCY FREQ. Measured LIMIT
RANGE 411.00 (dBm) (dBm)
30MHz — 10GHz No significant emissions within 20 dB of the limit -20
FREQUENCY FREQ. Measured LIMIT
RANGE 440.0125 (dBm) (dBm)
30MHz — 10GHz No significant emissions within 20 dB of the limit -20
FREQUENCY FREQ. Measured LIMIT
RANGE 460.00 (dBm) (dBm)
30MHz — 10GHz No significant emissions within 20 dB of the limit -20
FREQUENCY FREQ. Measured LIMIT
RANGE 479.9875 (dBm) (dBm)
30MHz — 10GHz No significant emissions within 20 dB of the limit -20
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The test equipment used for the Transmitter Spurious Emissions:

ACTUAL
TYPE OF MAKER/
EQUIPMENT SUPPLIER MODEL No SERIAL No TRAC No | EQUIPMENT
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 UH04 X
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400.0125MHz 30MHz — 1GHz

Radiated emissions
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400.0125MHz 6GHz — 10GHz

®

Ref 90 dBuv/m *Att

5

*RBW 100 kHz
VBW 300 kHz
dB SWT 400 ms

Marker 1 [T1 ]
43.04 dBuv/m
9.551282051 GHz

90

80

D1 75.24 dB*

HE
>!
X|T
T

~70

60

-20dBm
Limit line

TDF

50

—40 Sy
DI TN VN o b
30
20
10
Y
-10
Start 6 GHz 400 MHz/ Stop 10 GHz

Date: 21.JUN.2013 14:17:34

The above test results show that there were no emissions within 20dBs of the —20dBm limit.
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411.00MHz 30MHz — 1GHz

Level in dBpV/m

920

85

80

75

70

65

60

55

50

45
40

35

411.000000 MHz
68.661 dBpV/m

v

-20dBm

- N
FCC 20dBm | - Limit line

50

60

80

100M 200

Frequency in Hz

300

400

500

800 1G

411.00MHz 1GHz - 6GHz

Level in dBuV/m

80 T

75

FCC -20dBm
<+

2G
Frequency in Hz

TRA-014137-W-US-1

3G

4G

5G 6G

page 51 of 80

-20dBm
Limit line



411.00MHz 6GHz — 10GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 41.46 dBuVvV/m
Ref 90 dBuv/m “Att 5 dB SWT 400 ms 9.410256410 GHz
90
A
80 = -20dBm
1 PK D1 75.24 dB* <«—— Limitline
-
TDF
—60
—50

b s AAN LA AN A BN v

—10

By

-10
Start 6 GHz 400 MHz/ Stop 10 GHz

Date: 21.JUN.2013 14:22:09

The above test results show that there were no emissions within 20dBs of the —20dBm limit.
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440.0125MHz 30MHz — 1GHz

Level in dBpV/m
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440.0125MHz 6GHz — 10GHz

®

Date:

*RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

44.04 dBuv/m

Ref 90 dBuv/m *Att 5 dB SWT 400 ms 9.717948718 GHz
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—80
D1 75.24 dB*
—70
—60
—50

A asesni s Mg

I S L

—10

-20dBm
<4— Limitline

3DB

0

-10

Start 6 GHz

21.JUN.2013 14:35:03

400 MHz/

Stop 10 GHz

The above test results show that there were no emissions within 20dBs of the —20dBm limit.
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460.00MHz 30MHz — 1GHz
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460.00MHz 6GHz — 10GHz

Ref 90 dBuv/m

* ALt

5
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Stop 10 GHz
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The above test results show that there were no emissions within 20dBs of the —20dBm limit.
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479.9875MHz 30MHz -1GHz
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479.9875MHz 6GHz — 10GHz

® “RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 42.96 dBuV/m

Ref 90 dBuV/m “Att 5 dB SWT 400 ms 9.839743590 GHz

%

»

80 -20dBm
1 PK bl 75.2¢4 dBx <+— Limitline
MAXH

3DB

—10

BY

-10
Start 6 GHz 400 MHz/ Stop 10 GHz

Date: 21.JUN.2013 14:45:08

The above test results show that there were no emissions within 20dBs of the —20dBm limit.
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UN-INTENTIONAL RADIATOR SPURIOUS EMISSIONS — RADIATED — Part 15:109

Ambient temperature

Relative humidity
Supply voltage
Supply Frequency

Spectrum
Analyser/
Receiver

Pre Amp

24°C
56%

+13.8Vdc

N/A

>1GHz

Antenna

— e

3 Metre < 1GHz
3 Metre > 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.

Note: Emission preview plots were taken in a 100kHz resolution bandwidth to reduce the noise floor.
Any emissions relating to the DUT were re measured using a 1MHz resolution bandwidth 21GHz.

30MHz -1GHz worse case Rx mode

FREQ. | MEES- | GO Ant :r:b STRENGTH | STRENGTH |  Limi Limit
(MHz) (dBuV) (dB) Factor (dB) (dBuV/m) (WV/m) (dBpV/m) (uV/m)
30.15 4.60 0.5 17.8 - 22.9 13.96 40.00 100
30.35 19.3 0.5 17.7 - 37.5 74.98 40.00 100
30.95 18.20 0.5 17.4 - 36.1 63.82 40.00 100
32.10 16.30 0.5 16.8 - 33.6 47.86 40.00 100
32.70 12.40 0.5 16.5 - 294 29.51 40.00 100
33.35 6.40 0.5 16.1 - 23.1 14.28 40.00 100
33.90 14.60 0.6 15.9 - 31.0 35.48 40.00 100
35.10 14.40 0.6 15.2 - 30.2 32.35 40.00 100
39.85 8.60 0.6 12.6 - 21.8 12.30 40.00 100
57.65 15.70 0.8 5.6 - 22.0 12.58 40.00 100
60.65 15.80 0.8 5.2 - 21.8 12.30 40.00 100
115.2 15.00 1.4 11.4 - 27.8 24.54 43.50 150
400.0 13.20 26 15.9 - 31.7 38.45 46.00 200

No further emissions within 20dB of the limit
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Rx 30MHz-1GHz

FCC RE Class B 30MHz-1GHz ESVS10 + UH191 - 10thFeb2011
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Date: 21.JUN.2013 12:47:41
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Rx 5GHz — 10GHz

“RBW 100 kHz

Marker 1 [T1 ]

VBW 1 MHz 42.18 dBuvV/m
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Date: 21.JUN.2013 12:49:19
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Modulation Characteristics: 2.1047 (a)

21°C Radio Laboratory
39% Test Signal = F3E

+13.8Vdc

Ambient temperature
Relative humidity
Supply voltage

Audio input response

10

1
—
(=]

Redponse(dB)

1
-9
(=]

{

\

—

500 1000 1500 2000 2500 3000 3500 4000 4500

=50 "P
Audio input frequency

Note: The SDB670 TU Band DMR Base Station unit is capable of transmitting analogue speech and
DMR 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 TU Band DMR Base Station is capable of transmitting analogue speech and DMR 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 = 25W
EUT Attenuator
RF detector
Scope
UH122
Analyser
UH 281
Sig Gen
TRL176
300UH
Channel 400.0125 411.0 440.0125 460.00 479.9875
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
t1 10ms @ 12.5kHz
Limits
Clause t2 25ms @ 6.25kHz
t3 10ms @ 12.5kHz
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400.0125MHz Tx on

Tek Run: SO.Ukasr Hi Res Trigd]
.

L (]

==

MEXTo0mvAy o W10.0ms CR1 F  378MV 24 Jun 2013
09:47:57

400.0125MHz Tx off

Tek Single Svraq 50.0ks/s
L

10:39:23
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411.00MHz Tx on

Tek Run: 5(1.0I(S.c'sr Hi Res [Trig?]
I

| i

WG Toomvh o M10.0ms CR1 7 374mMV 24 Jun 2013
09:49:49
411.00MHz Tx off

Tek single St;zq 50.0k5/s
L

MR Toomvy  M10.0ms CRA1 . 174mV 24 Jun 2013
10:38:04
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440.0125.00MHz Tx on

Tek Run: 50.0k54-'sr Hi Res Tr1g?
I

[ T

T i

MG To0mvVh  M10.0ms Ch17Z  370MV 24 jun 2013
09:52:26

440.0125.00MHz Tx off

Tek Single Straq 50.0k5/s
L

10:36:01
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460.00MHz Tx on

Tek Run: SO.Ukasr Hi Res Trigd]
.

L (]

==

09:54:12
460.00MHz Tx off

Tek Single Straq 50.0kS/s
L

R T00mvVh, o M10.0ms CR1 . 174mMV 24 jun 2013
10:27:50
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479.9875MHz Tx on

Tek Run: 50.0k5.’sr Hi Res [Trig?
o
L

|

WG Toomvh M10.0ms CR1J 360MV 24 jun 2013
09:56:02

479.9875MHz Tx off
Tek Single S(req 50.0ks/s
L

10:26:10
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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

SDB670
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Photograph 5
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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 06/03/2013
TRL139 3115 Horn Antenna EMCO 14/09/2011
TRL572 84498 Pre amp Agilent 12/12/2012

TRLUHO4 ESVS10 Receiver Rhode & Schwarz 11/02/2013

TRLUH191 CBL611A Antenna Chase 13/12/2012
TRL222 8304-100-N ATTENUATOR BIRD Cal In Use

TRLUH225 745357 ATTENUATOR SPINNER Cal In Use
REF916 SMBV100A Signal Generator Rhode & Schwarz 23/07/2012
TRL426 52 Series 11 Temperature Indicator Fluke 29/04/2013
TRL11 - Environmental Chamber Sharetree USE TRL426
REF976 34405A Multimeter Agilent 26/04/2013

TRLUH194 AP60/50 Power Supply Farnell USE REF976

TRLUH265 TTR375-3EE FILTER (h) Telonic Berkeley Cal In Use

L005 CMTA 52 Communications Analyser Rhode & Schwarz 27/03/2013
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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

TRA-014137-W-US-1 page 78 of 80



[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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testing regulatory and compliance
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