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Appendix C:Emission Mask For UHF Band

Report No.:TRE18100189

Test
Channel

Modulation
Type

Operation
Mode

Agilent Spectrum Analyzer - Spectrum Emission Mask
RL RE
ter Freq 469,987500 MHz

Cen

Ref Offset 37 dB.
Ref 28.0 dBm

TX-DNL 4FSK CHy,

Total Power Ref 2214 dBm 0.0125 MHz

usa 1/File <MASK D.state> recalled

WFGainLow

e MWN’”V il il

TEST PLOT RESULT

SENSEPUL ] A F|05:17:35 PMNoy 29, 2018 F
Center Fraq: 469.987600 MHz Radio Std: None Ucbllig )

" Trig: Frea Run

#Atten: 40 dB Radio Device: BTS

Center Freq|
469987500 MHz

IFGain:Low

Ref Offset 37 dB.
Ref 28.0 dBm

bttt

TX-DNL 4FSK CHy,

‘Center 470 MHz

u=s 5 File <Temp png> saved

e~ Trig:Frea Run

SENEPULE] ANALIGN OFF | 05:16:24 PMNov 29,2016
Center Freq; 469.957600 MHz Radio Std: None
Avg: 100.00% of 10

#Atten: 40 dB Radio Device: BTS

Center Freq|
469987500 MHz

i
MM#».#WMWMMMM :

Span 120 kHz, CFStep

12,000 kHz,
Man

FreqOffset
0 Hz|
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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 Vi -30 0.059 0.056 0.079 5.0 PASS
TX-DNH 4FSK VN -20 0.042 0.047 0.084 +5.0 PASS
TX-DNH 4FSK Vi -10 0.031 0.037 0.061 5.0 PASS
TX-DNH 4FSK VN 0 0.025 0.022 0.061 +5.0 PASS
TX-DNH 4FSK Vi 10 0.018 0.019 0.045 5.0 PASS
TX-DNH 4FSK VN 20 0.009 0.010 0.023 +5.0 PASS
TX-DNH 4FSK Vi 30 0.027 0.030 0.046 5.0 PASS
TX-DNH 4FSK VN 40 0.034 0.037 0.052 +5.0 PASS
TX-DNH 4FSK Vi 55 0.055 0.061 0.081 5.0 PASS
TX-DNL 4FSK VN -30 -0.062 0.075 0.074 +5.0 PASS
TX-DNL 4FSK Vi -20 -0.047 0.049 0.050 5.0 PASS
TX-DNL 4FSK VN -10 -0.035 0.057 0.057 +5.0 PASS
TX-DNL 4FSK Vi 0 -0.033 0.034 0.038 5.0 PASS
TX-DNL 4FSK Vn 10 -0.027 0.032 0.031 +5.0 PASS
TX-DNL 4FSK \ 20 -0.009 0.016 0.016 5.0 PASS
TX-DNL 4FSK Vn 30 -0.025 0.028 0.042 +5.0 PASS
TX-DNL 4FSK VN 40 -0.041 0.045 0.041 5.0 PASS
TX-DNL 4FSK Vn 55 -0.060 0.062 0.061 +5.0 PASS
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Report No.:TRE18100189

Appendix F:Frequency Stability Test & Temperature For UHF Band

Operation [Modulation Test Conditions Frequency error (ppm) Limit Result
Mode Type | voltage | Temperature | CHi; | CHu: | CHya | CHys | CHuy | (PPM)

TX-DNH 4FSK VN -30 -0.035 | -0.080 | -0.057 | -0.058 | -0.066 | 5.0 PASS
TX-DNH 4FSK VN -20 -0.037 | -0.076 [ -0.051 | -0.060 | -0.064 | 5.0 PASS
TX-DNH 4FSK VN -10 -0.022 | -0.057 [-0.040|-0.037 | -0.049 | 5.0 PASS
TX-DNH 4FSK N 0 -0.014 | -0.051 [-0.037 | -0.022 | -0.046 | 5.0 PASS
TX-DNH 4FSK VN 10 -0.010 | -0.050 [-0.034|-0.017 | -0.041 | 5.0 PASS
TX-DNH 4FSK N 20 -0.003 | -0.021 [-0.015]|-0.005 | -0.018 | 5.0 PASS
TX-DNH 4FSK VN 30 -0.012 | -0.042 [ -0.032|-0.020 | -0.048 | 5.0 PASS
TX-DNH 4FSK N 40 -0.016 | -0.054 [-0.038 | -0.027 | -0.062 | 5.0 PASS
TX-DNH 4FSK VN 55 -0.020 | -0.060 | -0.043|-0.033 | -0.072 | 5.0 PASS
TX-DNL 4FSK N -30 -0.078 | -0.068 | 0.026 | -0.055| -0.081 | 5.0 PASS
TX-DNL 4FSK VN -20 -0.069 | -0.066 | 0.024 | -0.055| -0.072 | 5.0 PASS
TX-DNL 4FSK N -10 -0.063 | -0.058 | 0.022 | -0.048 | -0.071 | 5.0 PASS
TX-DNL 4FSK VN 0 -0.057 | -0.053 | 0.018 | -0.044 | -0.064 | 5.0 PASS
TX-DNL 4FSK N 10 -0.048 | -0.042 | 0.016 | -0.037 | -0.052 | 5.0 PASS
TX-DNL 4FSK VN 20 -0.033 | -0.030 | 0.011 | -0.025| -0.036 | 5.0 PASS
TX-DNL 4FSK N 30 -0.059 | -0.051 | 0.020 | -0.044 | -0.062 | 5.0 PASS
TX-DNL 4FSK VN 40 -0.063 | -0.055 | 0.020 | -0.047 | -0.067 | 5.0 PASS
TX-DNL 4FSK N 55 -0.067 | -0.064 | 0.024 | -0.051 | -0.074 | 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, CHyy CHy (ppm) est
TX-DNH 4FSK VN TN 0.009 0.010 0.023 5.0 PASS
TX-DNH 4FSK Vi Tn 0.024 0.027 0.062 5.0 PASS
TX-DNH 4FSK VH TN 0.016 0.027 0.045 15.0 PASS
TX-DNL 4FSK VN Tn -0.009 0.016 0.016 5.0 PASS
TX-DNL 4FSK Vi TN -0.020 0.039 0.041 5.0 PASS
TX-DNL 4FSK Vh Tn -0.014 0.024 0.025 5.0 PASS

Appendix Page:24 to 33



F 2

>
.

-y

Report No.:TRE18100189

Appendix G:Frequency Stability Test & Voltage For UHF Band

Operation |Modulation Test Conditions Frequency error (ppm) Limit mesult
Mode Type | voltage | Temperature | CHy | CHwi | CHwz | CHys | CHu | (PPM)
TX-DNH 4FSK VN Tn -0.003 | -0.021 | -0.015 | -0.005 | -0.018 | 5.0 PASS
TX-DNH 4FSK Vi Tn -0.010 | -0.070 | -0.050 | -0.017 | -0.058 | #£5.0 PASS
TX-DNH 4FSK VH TN -0.010 | -0.028 | -0.023 | -0.009 | -0.027 | #£5.0 PASS
TX-DNL 4FSK Vn Tn -0.033 | -0.030 | 0.011 | -0.025 | -0.036 | #5.0 PASS
TX-DNL 4FSK Vi TN -0.061 | -0.056 | 0.021 | -0.046 | -0.072 | 5.0 PASS
TX-DNL 4FSK \ Tn -0.052 | -0.040 | 0.017 | -0.037 | -0.053 | #5.0 PASS

Appendix Page:25 to 33




e

Report No.:TRE18100189

Appendix H:Transmitter Frequency Behavior For VHF Band

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-DNH

4FSK

x@] Analog Demod

o)

Offset 27 50 d5

Multiview | Spectrum
R 27.50
e A

100ms DBW 25kHz Freq 1550125 MHz

CF 155.0125 Mz 1001 pis 10.0 ms/
4 Result Summary
Carrier Power 38.63 dBm Carrier Offset 16.23 Hz
+Peak -Peak Peak/2 RMS | Mod. Freq. | SINAD___| THD |
FM 12.899 kHz -31.347 kHz 22.123 kHz 2.8267 kHz - - -
# Measuring... BN w0 “im

Date: 31.CCT.2018 14:5206

OFF~ON

TX-DNH

4FSK

CHwm

Multiview | Spectrum

x@] Analog Demod

Ref Level 27.50 d2m
= A

Offset 27 50 d5
Al

o)

100ms DBW 25kHz Freq 1550125 MHz

[ [ [ | [ |

il
I
o | 'lﬁ |”

CF 155.0125 MHz

1001 pts 10.0 ms/

4 Result Summary

Carrier Power 37.66 dBm

Carrier Offset 16.68 Hz

+Peak l
FM_| 12.45 kHz

£Peak/2 RMS Mod. Freg. SINAD THD,
12.646 kHz 8.6892 kHz 999.83 Hz == -en

Peak L
-12.842 kHz

Date: 31.CCT.2018 14:51:25

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

EIB LS
14:51:26

ON-OFF
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Appendix H:Transmitter Frequency Behavior For UHF Band

Operation | Modulation Test
Mode Type Channel TEST PLOT RESULT

MultiView r-ISpm:h-um x@] Analeg Demod [‘I]l J

2 o 7.50 db
e 100ms DBW 25kHz Freq 406.1125 MHz

TX-DNH 4FSK CHwm2 |

CF 306.1125 Miz 1001 pts 10.0 ms/
4 Result Summary
Carrler Offset -11.87 Hz

Carrier Power 33.47 dBm
+Peak | -Peak | Peak/2 RMS Mod. Freq, SINAD THD
FM 12.344 kHz -12.642 kHz 12.493 kHz 8.7819 kHz 1.0043 kHz e ===
. o elaguemed; waitiog orrigger. |8 vessurng.. WL 00 “im

Date: 31.CCT.2018 14:43:17

OFF~ON

MultiView r-ISpm:h-um x@] Analeg Demod [‘I]l J

Ref Level 27.50 d2m  Offset 27 50 d5
4048 AQT 100ms DBW 25kHz Freq 406.1125 MHz

TRGHIFP(17MHz ) YIG Bypass
ain

| =
TX-DNH 4FSK CHwmz ‘
623 ‘
0,375 khe -
il
125 e
CF 306.1125 Miz 1001 pts 10.0ms/ |
4 Result Summary
Carrier Offset -13.91 Hz

Carrier Power 32.68 dBm

+Peak | -Peak | £Peak/2 RMS | Mod.Freq. | _ SINAD | THD. |
FM 12.799 kHz -17.781 kHz 15.29 kHz 2.7894 kHz - - -
. # Measuring... NILAAN w0 “im

Date: 31.CCT.2018 14:45%:26

ON-OFF
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Report No.:TRE18100189

Appendix l:Spurious Emission On Antenna Port For VHF Band

Operation
Mode

Modulation
Type

Test

TEST PLOT RESULT

Channel

TX-DNH

4FSK

gilent Spectrum Analyzer - Swept SA

RL R e P e
Center Freq 515.000000 MHz Avg Type: Log-Pur
N0t Fast g Trig:Free Run Avg|Hold: 22100
IFGainilow  Atten:B dB

Ref Offset 19 dB
Ref 0.00 dBm

ol e b AR AL el Pl mbai el e

CHL

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

WER MODE TRC SLL FUNCTION  FUNCTION Wi TH

Frequency

Center Freq|
516.000000 MHz

TX-DNH

4FSK

gilent Spectrum Analyzer - Swept SA

LG
Avg Type: Log-Pur
‘AvglHold>100/100

RL R
Center Freq 1.180062500 GHz
PNO: Fast Ly Trig:Frae Run

IFGain:Low Atten: 6 dB

Ref Offset 19 dB.
Ref 0.00 dBm

CHL

Ihstoregers bt et b st oo At T R e et R O

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

uss 1 File <Temp.png> saved

Center Freq|
1.180062500 GHz|

TX-DNH

4FSK

gilent Spectrum Analyzer - Swept SA
@ R NEEPULE A

Center Freq 515.000000 MHz Avg Type: Log-Pur
N0t Fast g Trig:Free Run Avg|Hold: 23100
Atten:

IFGainLow

Ref Offset 19 dB
Ref 0.00 dBm

1

A
a il
f RNl “I

s "‘-whu“‘m[ml\""ﬂ'\""

CHwm

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

FUNCTION | FUNCTION WIDTH

Center Freq|
516.000000 MHz

StartFreq|
30000000 MHz

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

gilent Spectrum Analyzer - Swept SA

RL T

Center Freq 1.275062500 GHz Avg Type: Log-Pur
PHO: Fast Ly Trig:Fres Run Avg[Hold>100/100
IFGaindow | Atten:6 B

Ref Offset 19 dB.
Ref 0.00 dBm

Center Freq|
1275062500 GHz|

Lt e g Pt ol i A

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

uss 1 File <Temp.png> saved

1GHz~10th Harmonic

TX-DNH

4FSK

CHu

gilent Spectrum Analyzer - Swept SA

LG g
Avg Type: Log-Pwr ™ Frequency
AvglHold: 23100

RL R
Center Freq 515.000000 MHz
PNO: Fast Ly Trig:Frae Run

IFGain:Low Atten: 6 dB

Ref Offset 19 dB
Ref 0.00 dBm

1

My 4 A i
PP e -_--im--..-w: FURROTTIS TISOTISRTL TN

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

FUNCTION | FUNCTION WIDTH FUNCTION VALLE &

TX-DNH

4FSK

CHu

RL R EEPULE LG

enter Freq 1.369937500 Avg Type: Log-Pur
PHO: Fast Ly Trig:Fres Run Avg[Hold>100/100
IFGain:Low Atten: 6 dB

Auto Tune,
Ref Offset 19 dB
Ref 0.00 dBm

Center Freq|
1.369937500 GHz|

IRTATY Tt o P LY S

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

uss 1 File <Temp.png> saved

1GHz~10th Harmonic
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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 SA
T g LS
Center Freq 515.000000 MHz
PNO:Fast Ly Trig:FreeRun
IFGain:Low Atten: 6 dB
Ref Offset 27 dB
Ref 0.00 dBm

W,r,‘._,w),m.wM.o.m.J;...,,,,,.,_J,.-. m»ﬂ"\n..a.v“p.‘\.,-.hw..-‘w,».l-u%\l—vmlmJ’-«}Lq

CHu

Start 30.0 MHz
H#Res BW 100 kHz #VBW 300 kHz

WER MOGE TRL SCL

B
399 57 MHz

TEST PLOT RESULT

A

Avg Type: Log-Pur
AvalHold: 231100

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts)

FUNCTION  FUNCTION 4ADTH

STATUS

Frequency

TX-DNH

4FSK

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

Ref Offset 27 dB
Ref 0.00 dBm

’1

30MHz~1GHz

Al
Avg Type: Log-Pur
AvglHold: 36/100

Mkr1

CHu st P R b

#Res BW 1.0 MHz #VBW 3.0 MHz

s i File <Temp.png> saved

Stop 4.000 GHz
Sweep 5.067 ms (1001 pts)|

STATUS

Center Freq
2.500062500 GHz|

StartFreq|
1.000000000 GHz|

StopFreq
4.000125000 GHz

CF Step
300.012500 MHz
Auto Man

FreqOffset
0Hz

1GHz~10th Harmonic

TX-DNH

4FSK

gilent Spectrum Analyzer - Swept SA

RL
Center Freq 515.000000 MHz
PNO: Fast Ly Trig:Free Run

IFGainiLow Atten: 6 dB

Ref Offset 27 dB
Ref 0.00 dBm

VRN PUSS SSS 1) 9) ———"

CHwm

H#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Pwr
AvglHold: 211100

e e

Stop 1.0000 GHz
Sweep 92.73 ms (1001 pts)

MER MODE_TRC SiL [
406,36 MHz | -33.952 dBm
3 [ B

N | H: dBm
NI1[f 81182 MHz| 53210 dBm

FUNCTION___ FUNCTIDN WITH FUNCTION VALUE &

Frequency

Center Freq
515.000000 MHz,

StartFreq|
30.000000 MHz,

Stop Freq
1.000000000 GHz|

55 €3 llegal parameter value:NaN value not allowed

30MHz~1GHz
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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 SA
NALIGH CFF
Avg Type: Log-Pur

RL & 2
Center Freq 2.529937500 GHz
Avg|Hold: 351100

Ao Tost g Trig:Free Run
IFGainiow | Atten:6dB
Ref Offset 27 dB

Ref 0.00 dBm

1
P " ol M il | ¥
w.v.mw-r-r.w»wd-»mqmﬂww»‘r-fqm"‘tv’ﬂm.e A

Stop 4.060 GHz
#VBW 3.0 MHz 5.133 ms (1001 pts);

s 1 File <Temp.png> saved

TX-DNH

4FSK

CHm2

Agilent Spectrum Analyzer - Swept S

TR &
Center Freq 515.000000 MHz

0: Fast L)
1FGainl ow

A
Avg Type: Log-Pur
Y Trig: Free Run AvglHeld: 23/100
Atten: 6 dB

Ref Offset 27 dB
Ref 0.00 dBm

‘3

T —— MML. A U AP PP I I P EAY

Start 30.0 MHz
H#Res BW 100 kHz

Stop 1.0000 GHz,
#VBW 300 kHz

FUNCTION  FUNCTION 4ADTH

STATUS

30MHz~1GHz

TX-DNH

4FSK

CHm2

Al 02,4053 PNy
Avg Type: Log-Pur TRACE
AvglHold: 36/100 "

Trig: Free Run

PNO: Fast ()
" Mten:6 dB

IFGain:Low
Auto Tune|
Ref Offset 27 dB
Ref 0.00 dBm

Center Freq
2530562500 GHz|

StartFreq|
1.000000000 GHz|

1 StopFreq
bl P e M‘m-w»mvhiJMJ’MW-J\«I;MM-‘.\‘“"\'"J A ””‘J'W iyt bl batld
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

Rl g
Center Freq 515.000000 MHz Frequency

Avg Type: Log-Pur
HO: Fast ) AvglHeld: 23/100
1FGainl ow

Y Trig: Free Run
Atten: 6 dB

Ref Offset 27 dB
Ref 0.00 dBm

‘3

Lo i w1 At e Aoy BB Sl s s i e Bl b

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 FUNCTION  FUNCTION 4ADTH

B
438 37 MHz

55 ) No Peak Found STaTus

30MHz~1GHz

TX-DNH

4FSK

Agilent Spectrum Analyzer - Swept S
T LS

Center Freq 2.690062500 GHz g-Pur TRACH Frequency
Y Trig: Free Run

: Fast |
IFGaintow  Atten: 6 dB

Ref Offset 27 dB
Ref 0.00 dBm

1
(1
CHws Mi-mwi-\l{i.\,»i—»&w.w:-v.-mmwﬂ"ﬁ'r‘-""-W'w“ s At

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: 21100
\FGain:Low — Mtten: 6 dB

Ref Offset 27 dB
Ref 0.00 dBm

et iy o s A e b s s, A e s o

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

STATUS

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

Operation | Modulation Test
TEST PLOT RESULT
Mode Type Channel
PPt Tig FraeRun M e
IFGain:Low en:
Ref Offset 27 dB ALin T
Ref 0.00 dBm
Center Freq
2848937500 GHz
StartFreq
1.000000000 GHz
StopFreq
TX-DNH 4FSK CHm l“_r?a‘w“It*"N,mHa‘,.,11-%0.&,»1»ﬂ«)ﬂ'w”-fk‘hﬁ"v‘[""‘\‘“in‘qU T ST ROTRNPRRRIR NN | 556675000 Gtz
CF Step.
369.987500 MHz
Man
FreqOffset
0 Hz|
Stop 4.700 GH:;
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 6.200 z1ps (1001 ptsz]
s i File <Temp.png> saved STATUS'
1GHz~10th Harmonic

----End of Report----
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