4 Report No.:TRE18100183

-y

>
.

Appendix F:Frequency Stability Test & Temperature for VHF Band

Operation | Modulatio Test Conditions Frequency error (ppm) Ll mesul
Mode nType [ voitage TerErpeerat CH, CHy, CHy (ppm) est
TX-DNH 4FSK Vn -30 0.100 0.107 0.117 5.0 PASS
TX-DNH 4FSK Vn -20 0.088 0.094 0.100 5.0 PASS
TX-DNH 4FSK VN -10 0.079 0.089 0.091 15.0 PASS
TX-DNH 4FSK Vn 0 0.075 0.079 0.085 5.0 PASS
TX-DNH 4FSK VN 10 0.055 0.056 0.069 5.0 PASS
TX-DNH 4FSK Vn 20 0.034 0.037 0.039 5.0 PASS
TX-DNH 4FSK VN 30 0.035 0.039 0.040 15.0 PASS
TX-DNH 4FSK Vn 40 0.053 0.059 0.061 5.0 PASS
TX-DNH 4FSK VN 55 0.070 0.077 0.082 15.0 PASS
TX-DNL 4FSK Vn -30 0.061 0.038 -0.090 5.0 PASS
TX-DNL 4FSK VN -20 0.055 0.031 -0.070 15.0 PASS
TX-DNL 4FSK Vn -10 0.046 0.027 -0.073 5.0 PASS
TX-DNL 4FSK VN 0 0.025 0.016 -0.064 15.0 PASS
TX-DNL 4FSK VN 10 0.022 0.014 -0.052 5.0 PASS
TX-DNL 4FSK VN 20 0.013 0.008 -0.032 5.0 PASS
TX-DNL 4FSK VN 30 0.022 0.014 -0.055 5.0 PASS
TX-DNL 4FSK VN 40 0.047 0.028 -0.072 5.0 PASS
TX-DNL 4FSK VN 55 0.060 0.034 -0.085 5.0 PASS
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Appendix F:Frequency Stability Test & Temperature for UHF Band

Operation [Modulation Test Conditions Frequency error (ppm) Limit Result
Mode Type | voltage | Temperature| CHys CHui | CHya | CHys | CHyy | (PPT)
TX-DNH 4FSK VN -30 0.138 0.115 |0.171(0.2220.108 | 5.0 PASS
TX-DNH 4FSK VN -20 0.112 0.102 (0.145]0.184 ] 0.090 | £5.0 PASS
TX-DNH 4FSK Vn -10 0.109 0.094 |0.135(0.17410.084| 5.0 PASS
TX-DNH 4FSK VN 0 0.091 0.081 (0.116]0.149]0.072 | £5.0 PASS
TX-DNH 4FSK Vn 10 0.082 0.073 |0.104(0.1340.064 | 5.0 PASS
TX-DNH 4FSK VN 20 0.078 0.069 (0.099|0.127]0.061 | £5.0 PASS
TX-DNH 4FSK VN 30 0.080 0.072 |[0.109]0.130 | 0.061 | 5.0 PASS
TX-DNH 4FSK VN 40 0.144 0.135 (0.197]0.152]0.107 | £5.0 PASS
TX-DNH 4FSK Vn 55 0.147 0.126 |0.170(0.2390.106 | £5.0 PASS
TX-DNL 4FSK VN -30 0.079 0.332 10.234(0.264 (0.194 | 5.0 PASS
TX-DNL 4FSK Vn -20 0.072 0.303 |0.207 ({0.2370.180| 5.0 PASS
TX-DNL 4FSK VN -10 0.049 0.204 (0.139]0.162]0.114 | £5.0 PASS
TX-DNL 4FSK Vn 0 0.042 0.163 |0.116 ( 0.140 | 0.099 | 5.0 PASS
TX-DNL 4FSK VN 10 0.030 0.133 [0.091]0.096]0.074 | £5.0 PASS
TX-DNL 4FSK VN 20 0.018 0.074 |0.051]0.059 (0.043| 5.0 PASS
TX-DNL 4FSK VN 30 0.022 0.132 (0.088]0.103]0.047( £5.0 PASS
TX-DNL 4FSK Vn 40 0.047 0.204 |0.139(0.1620.118| 5.0 PASS
TX-DNL 4FSK VN 55 0.068 0.271 (0.174]10.216]0.152 ( £5.0 PASS
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Appendix G:Frequency Stability Test & Voltage for VHF Band

Operation | Modulatio Test Conditions Frequency error (ppm) Ll mesul
Mode nType [ voitage TerErpeerat CH, CHy, CHy (ppm) est
TX-DNH 4FSK VN TN 0.034 0.037 0.039 5.0 PASS
TX-DNH 4FSK Vi Tn 0.050 0.053 0.062 5.0 PASS
TX-DNH 4FSK VH TN 0.052 0.038 0.040 5.0 PASS
TX-DNL 4FSK VN Tn 0.013 0.008 -0.032 5.0 PASS
TX-DNL 4FSK Vi TN 0.022 0.014 -0.055 5.0 PASS
TX-DNL 4FSK Vh Tn 0.021 0.012 -0.048 5.0 PASS
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Appendix G:Frequency Stability Test & Voltage for UHF Band

Operation |Modulation Test Conditions Frequency error (ppm) Limit mesult
Mode Type | voltage | Temperature | CH.1 | CHyi | CHuz | CHyg | CHyy | (PPM)

TX-DNH 4FSK VN TN 0.078 | 0.069 | 0.099 | 0.127 [ 0.061 | 5.0 PASS
TX-DNH 4FSK Vi Tn 0.095 [ 0.086 | 0.125 ] 0.156 [ 0.075 | 5.0 PASS
TX-DNH 4FSK VH TN 0.098 [ 0.073 | 0.102 | 0.129 | 0.063 | 5.0 PASS
TX-DNL 4FSK VN Tn 0.018 [ 0.074 | 0.051 | 0.059 | 0.043 | 5.0 PASS
TX-DNL 4FSK Vi TN 0.024 [ 0.099 | 0.069 | 0.081 | 0.060 | 5.0 PASS
TX-DNL 4FSK Vh Tn 0.023 | 0.097 | 0.067 | 0.075 | 0.056 | 5.0 PASS
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Appendix H:Transmitter Frequency Behavior for VHF Band

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-DNH

4FSK

CHwm

MultiView .--ISpm:h-um x@] Analeg Demod

3]
Ref Les 33.00 dBm Offset 2050 d8

Att 27 dB - AQT 100ms DBW 25kHz  Freq 1550125 MHz
Bypass

il

125 ke

f——

il

Date: 20.CCT.2018 153034

OFF~ON

CF 155.0125 Mz 1001 pis 10.0 ms/
4 Result Summary
Carrier Power 27.77 dBm Carrier Offset 20.55 Hz
tPeak | -Peak Peak/2 RMS | Mod. Freq. | SINAD___| THD |
FM_| 12.14 kHz -12.206 kHz 12.173 kHz 2.742 kHz === e -
- -~ TR
* sasuring... BN w0 15:39:34

TX-DNH

4FSK

CHwm

MultiView .--ISpm:h-um x@] Analeg Demod

&
Offset 20,50 48,

Ref Level 52,00 dom

27 46 AQT
:IFP(17MHz) YIG Bypass
ain

100ms DBW 25kHz  Freq 1550125 MHz

125 ke

1001 pts

CF 155.0125 MHz

10.0 ms/

4 Result Summary
Carrier Power 27.28 dBm

Carrier Offset 32.28 Hz

FM 12.119 kHz -13.123 kHz

"[ nalag Demed; Waiting for Trigger, 3/ Measuring... AR e

Date: 20.CCT.2018 153002

ON-OFF

ECETE
15:30:02
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Appendix H:Transmitter Frequency Behavior for UHF Band

Operation | Modulation Test
Mode Type Chere| TEST PLOT RESULT
Mulﬂwn\f .--ISpm:h-um x@] Analog Demod [I]l j
Att = D%gﬁdg gg;ct ZDIOS\; '“E DBW 25kHz  Freq 4061125 MHz

TX-DNH

4FSK

CHm2

LI

6.1125

JCF 06

AHz

1001 pis 10.0 ms/
4 Result Summary
Carrier Power 31.22 dBm Carrier Offset 60.41 Hz
+Peak. | -Peak Peak/2 RMS | Mod, Freq, SINAD___| THD |
FM_| 28.394 kHz -12.404 kHz 20.399 kHz 8.7667 kHz 1.0478 kHz - -
# Measuring... WNANNRND W8 0

Date: 20.CCT.2018 153247

OFF~ON

TX-DNH

4FSK

CHm2

Multiview | Spectrum

x@] Analog Demod

Ref Level 52,00 dom

27 46 AQT
:IFP(17MHz) YIG Bypass
ain

Offset 20,50 48,

o)

100ms DBW 25kHz  Freq 406.1125 MHz

125 ke

T

406.1125

AHz

M|

Date: 20.CCT.2018 153333

ON-OFF

1001 pts 10.0 ms/
4 Result Summary
Carrier Power 30,89 dBm Carrier Offset 71.40 Hz
+Peak. | -Peak | tPeak/2 RMS | Mod.Freq. | _ SINAD | THD. |
12.314 kHz -12.323 kHz 12.319 kHz 2.7783 kHz - - -
# Measuring... BN w0 “im
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Appendix l:Spurious Emission On Antenna Port for VHF Band

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-DNH

4FSK

CHL

‘Agilent Spectrum Analyzer - Swept SA
AN 02: 12:58PM Oct.

Avg Type: Log-Pur Teace Frequency

Avg|Hold: 23/100

RL o 2
Center Freq 515.000000 MHz
PNO: Fast g Trlg: Free Run
IFGain:Low Atten: B

Ref Offset 26 dB
Ref 0.00 dBm

Center Freq|
516000000 MHz

RPN -m»..a,....»-j,‘ LA iy b M b e A b e

Stop 1.0000 GHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)|

WK WODE TAC SCL X FUNCTION  FUNCTIONWIOTH FUNCTION VALLE A

5 @) No Peak Found STATUS

TX-DNH

4FSK

CHL

‘Agilent Spectrum Analyzer - Swept SA
L3 - v e : AMALIGH CFF 02:13:00 PM Oct. -
Center Freq 1.180062500 GHz Avg Type: Log-Pwr T requency

PNo: Fast g Trig:Free Run ‘AvglHold>100/100 -
IFGainLow _ Aten:6 dB
Auto Tune
Ref Offset 26 dB
Ref 0.00 dBm g

Center Freq|
1.180062500 GHz,

e A Ao A At Vi s

Start 1.0000 GHz Stop 1.3601 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

s 1 File <Temp.png> saved

1GHz~10th Harmonic

TX-DNH

4FSK

CHwm

Agilent Spectrum Analyzer - Swept SA

L R A
Center Freq 515,000000 MHz Avg Type: Log-Pur Frequency
PH

0: S Trig:Free Run AvglHold: 221100 -
Atten: 6 dB
y Auto Tune|
Ref Offsat 19 dB. 2

Ref 0.00 dBm

Center Freq
515.000000 MHz

StartFreq
30000000 MHz

SRR PPPIR SNFTY WP IS ST T e

Stop 1.0000 GHz.
#VBW 300 kHz Sweep 92.73 ms (1001 pts)

FUNCTION _ FUNCTIDN WIDTH

30MHz~1GHz
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Appendix l:Spurious Emission On Antenna Port for VHF Band

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-DNH

4FSK

CHwm

Agilent Spectrum Analyzer - Swept SA

B nL N : A LEx Frequ

Center Freq 1.275062500 GHz Avg Type: Log-Pur e
Trig: Free Run AvglHold:>100/100

Atter

Ref Offset 19 dB
Ref 0.00 dBm

Center Freq
1.275062500 GHz

| EE |
StartFreq|

1.000000000 GHz

et pothrtae syt A b i oA

Start 1.0000 GHz Stop 1.5501 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

s i File <Temp.png> saved

1GHz~10th Harmonic

TX-DNH

4FSK

CHu

Agilent Spectrum Analyzer - Swept SA

LS RF 2 E £ M ALIGH CFF
Center Freq 515.000000 MHz Avg Type: Log-Pwr Frequency
WO Fast g Trig:Free Run AvglHeld: 231100

IFGainLow — Atten:8 dB

Ref Offset 26 dB
Ref 0.00 dBm

Center Freq|
516000000 MHz

""‘J’-'-W'JAA-ﬂ.\Jm,J>~.{Lo«4:.\.%§~lhv~‘rhlﬂvl-’%'-J-L.L-“‘l." .

Stop 1.0000 GHz,
#Res BW 100 kHz Sweep 92.73 ms (1001 pts)|

WK WODE TAC SCL X FUNCTION  FUNCTIONWIOTH FUNCTION VALLE A

30MHz~1GHz

TX-DNH

4FSK

CHu

RL R 2 E F Y O2:07-02 FM Ot
e eq 1.369937500 Avg Type: Log-Pur L
) Trig: Frae Run ‘AvglHold>100/100
IFGainLow _ Aten:6 dB
Auto Tune
Ref Offset 26 dB
Ref 0.00 dBm
Center Freq|

1.369937600 GHz|

StartFreq
1,000000000 GHz

1 StopFreq
: ) 1.739875000 GHz,
i gt oAt e el ol st bl ot oty

CF Step.
73887500 MHz,

Auto Man/

FreqOffset
0 Hz|

Start 1.0000 GHz Stop 1.7399 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Mss i File <Temp.png> saved i

1GHz~10th Harmonic

----End of Report----
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Appendix l:Spurious Emission On Antenna Port for UHF Band

Operation
Mode

Modulation
Type

Test
Channel

TX-DNH

4FSK

Agilent Spectrum Analyzer - Swept S

Rl g
Center Freq 515.000000 MHz

NO: Fast )
1FGainl ow

Ref Offset 27 dB
Ref 0.00 dBm

CHu

Start 30.0 MHz
H#Res BW 100 kHz

WER MOGE TRL SCL B

399 57 MHz
[ f] —  800.1BMHz]

#VBW 300 kHz

TEST PLOT RESULT

e Al

Avg Type: Log-Pur Freguency
" Trig: Free Run Avg|Held: 23/100
Aten: 6 4B

e e e Aumﬁw».'-‘.r.rw‘wlaﬂl" "

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts)

FUNCTION  FUNCTION 4ADTH

STATUS

TX-DNH

4FSK

Agilent Spectrum Analyzer - Swept S
T

Center Freq 2.500062500 GHz

: Fast Ly
IFGainLow

Ref Offset 27 dB
Ref 0.00 dBm

CHu

#Res BW 1.0 MHz

s i File <Temp.png> saved

\‘J"u.mjm-u..:m‘iw-n‘ e ey e

#VBW 3.0 MHz

30MHz~1GHz

Frequency
! Trig:Free Run
Mtten: 6 dB
Mkr1
44

Stop 4.000 GHz
Sweep 5.067 ms (1001 pts)|

STATUS

TX-DNH

4FSK

Agilent Spectrum Analyzer - Swept S
T

Center Freq 515.000000 MHz

0: Fast L)
1FGainl ow

Ref Offset 27 dB
Ref 0.00 dBm

¥

A Ao e A i M_..,.-.,\.».,,,.A]led-._mm.‘.u:nw-.-am.-u.u‘-.y~A-.u-m.u#.mu-¢lmww;~hw‘

CHwm

Start 30.0 MHz
H#Res BW 100 kHz

B

#VBW 300 kHz

1GHz~10th Harmonic

] Avg Type: Log-Pur Frequency
¥ Trig: Free Run AvalHold: 221100
Juten: 6 dB

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts)

FUNCTION  FUNCTION 4ADTH

STATUS

30MHz~1GHz

Appendix Page:30 to 33




F

.
L

-y

Report No.:TRE18100183

Appendix l:Spurious Emission On Antenna Port for UHF Band

Operation
Mode

Modulation
Type

Test
Channel

TX-DNH

4FSK

CHwm

TEST PLOT RESULT

Agilent Spectrum Analyzer - Swept Sk
o e c L X 022511 FMNGY 28, 2018
Center Freq 2.529937500 GHz og-Pur

T ) Trig: Free Run AvglHold: 36/100

'NO: Fast L
IFGaintow  Atten: 6 dB

Frequency

Ref Offset 27 dB
Ref 0.00 dBm

"\

| IR MM;.J,,},I|-J.J.t.1‘.w.m-wuh-Wmw, 4,\.',1.\Mjlwld.<

Stop 4.060 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.133 ms (1001 pts)|

sa i File <Temp.png> saved STATUS,

TX-DNH

4FSK

CHm2

1GHz~10th Harmonic

Agilent Spectrum Analyzer - Swept Sk
T g L 4
Center Freq 515.000000 MHz Avg Type: Log-Pur
NO:Fast Ly Trig:FraeRun AvglHold: 231100
IFGainlow —_ Atten:6 dB

Ref Offset 27 dB
Ref 0.00 dBm

‘S

ot .u\m.—'u.»wpqn,.x.m_ﬁ..,p.dj]w .-.-«q-.w-»..e.hw;.w.w.\gma»-n-MMLﬂwm--«'

Start 30.0 MHz Stop 1.0000 GHz,
H#Res BW 100 kHz #VBW 300 kHz

FUNCTION  FUNCTION 4ADTH

STATUS

TX-DNH

4FSK

CHm2

30MHz~1GHz

A 02:25:38 Aoy
Avg Type: Log-Pur TRACE

‘PNo: Fast Ly TrigiFree Run AvglHold: 36/100 "

\FGain:Low — Mten: 6 dB

Auto Tune|

Ref Offset 27 dB
Ref 0.00 dBm

Center Freq
2530562500 GHz|

StartFreq|
1.000000000 GHz|

01 StopFreq

\lh.?*ﬁk‘:’-m*i-w-w«wanm.ﬁ-d"r"'M“‘-"“'"\“l”*“"'“‘*"ﬁ\“"wm 'MA"Ww’“WL""UII“'M""ll‘“f‘*‘ﬂ""““'h""b\L»w = i
CF Step
306.112500 MHz|
Auto Man

FreqOffset
0Hz

Stop 4.061 GHz
#VBW 3.0 MHz Sweep 5.133 ms (1001 pts)|

sa i File <Temp.png> saved STATUS,

1GHz~10th Harmonic
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Appendix l:Spurious Emission On Antenna Port for UHF Band

Operation
Mode

Modulation
Type

Test

TEST PLOT RESULT
Channel

TX-DNH

4FSK

Agilent Spectrum Analyzer - Swept S
T L y

Al ; .

Center Freq 515.000000 MHz Avg Type: Log-Pur Frequency
NO:Fast Ly TrigiFreeRun AvglHold: 21100

\FGain:Low — Mtten: 6 dB

Ref Offset 27 dB
Ref 0.00 dBm

'C(
Je

oot e U B Pt ot e sttt et st

CHwms

Start 30.0 MHz Stop 1.0000 GHz,
H#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)

WER MOGE TRL SCL

B
438 37 MHz

FUNCTION  FUNCTION 4ADTH

55 ) No Peak Found STaTus

30MHz~1GHz

TX-DNH

4FSK

Agilent Spectrum Analyzer - Swept SA
T : =
Center Freq 2.690062500 GHz g-Pur TRac Freguency
:Fast Ly Trg:FreeRun
IFGain:Low ten: 6 dB
Mkr1 1.314 GHz|

Ref Offset 27 dB
ef 0.00 ¢ 1 dBm

Ref 0.00 dBm

.1
CHM3 FA AP g “"""t'&""r"u‘&“‘m"""‘*‘*w".h" AT bl e

Stop 4.380 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5.667 ms (1001 pts)|

s i File <Temp.png> saved STATUS,

1GHz~10th Harmonic

TX-DNH

4FSK

Agilent Spectrum Analyzer - Swept S
T LS

Center Freq 515.000000 MHz Frequency

Avg Type: Log-Pur
NO:Fast Ly TrigiFreeRun AvglHold: 221100
\FGain:Low — Mtten: 6 dB

Ref Offset 27 dB
Ref 0.00 dBm

PE

T o T T S

CHm1

Start 30.0 MHz Stop 1.0000 GHz,
H#Res BW 100 kHz #VBW 300 kHz Sweep 92.73 ms (1001 pts)

B £ FUNCTION  FUNCTION 4ADTH

55 ) No Peak Found STaTus

30MHz~1GHz
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Appendix l:Spurious Emission On Antenna Port for UHF Band

Operation | Modulation Test
Mode Type Channel
TX-DNH 4FSK CHh1

‘PNo: Fast Ly TrigiFree Run
\FGain:Low — Mten: 6 dB

Ref Offset 27 dB
Ref 0.00 dBm

‘
e T L T

#Res BW 1.0 MHz #VBW 3.0 MHz

s i File <Temp.png> saved

TEST PLOT RESULT

Al
Avg Type: Log-Pur
AvglHeld: 32/100

¥

Stop 4.700 GHz
Sweep 6.200 ms (1001 pts)|

STATUS

Center Freq
2.849937500 GHz|

StartFreq|
1.000000000 GHz|

StopFreq
4698875000 GHz

CF Step,
369.987500 MHz|

FreqOffset

0Hz

1GHz~10th Harmonic

----End of Report----
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