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Report No.:TRE18100264

Appendix B:Occupied Bandwidth

Operation
Mode

Modulation
Type

Test
Channel

TX-DNL

4FSK

CHw

Agilent Spectrum Analyzer - Occupied BW.

oo _RL S0 A DC
Center Freq 405.987500 MHz
) Trig:Free Run
#FGain:Low #Atten: 18 dB

Ref 34.14 dBm

PR A iy gl

Center 406 MHz

#Res BW 100 Hz #VBW 300 Hz

Occupied Bandwidth Total Power
6.837 kHz
13 Hz

9.092 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

TEST PLOT RESULT

FULSE daichi o D1:41:26 P Naw 09, 2018
- 405987500 MHz

Radio Std: None Frequency

Avg|Held>10/10

Radio Device: BTS

g e LT S

37.2dBm

99.00 %
-26.00 dB

STATUS | DC Coupled

TX-DNL

4FSK

CHw2

Center Freq: 406.112500 MHz
o Trig: Free Run
[
#FGain:Low #Atten: 18 dB

Ref 34.04 dBm

#Res BW 100 Hz #VBW 300 Hz

Occupied Bandwidth Total Power
6.725 kHz
-35Hz

8.877 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

iy OL:4:47 P Now 09, 2018

Radio Std: None Frequency

Avg|Held>10/10

Radio Device: BTS

36.9 dBm

99.00 %
-26.00 dB

STATUS | DC Coupled

TX-DNL

4FSK

CHws

) Trig:Free Run
#FGain:Low #Atten: 18 dB

Ref 34.39 dBm

R S e

Center 443.1 MHz
#Res BW 100 Hz

#VBW 300 Hz

Occupied Bandwidth Total Power
6.535 kHz
-81 Hz

8.851 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

H
Avg|Held>10/10

iy [D1:48:36 P Naw 09, 2018

Radio Std: None Frequency

Radio Device: BTS

S R -

Sweep FFT

37.6 dBm

99.00 %
-26.00 dB

STATUS | DC Coupled
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Appendix B:Occupied Bandwidth

Operation | Modulation Test

Mode Type Channel TEST PLOT RESULT

Agilent Spectrum Analyzer - Occupied BW.

fou v c s0G ADC
Center Freq 479.987500 MHz

A ALIGH /013807 PMNov 09, 2018

SENSEIFULEE
Center Freq: 479.987500 MHz Radio Std: Nene Frequency

) Trig:Free Run Avg|Hold>10/10
HIFGain:Lowe #Atten: 18 dB Radio Device: BTS

Ref 33.76 dBm

Center Freq
479.987500 MHz

TX-DNL 4FSK

[ S PR e

1 Vg AT T el il el
CHy

#Res BW 100 Hz #VBW 300 Hz

Occupied Bandwidth
6.706 kHz

43 Hz OBW Power
9.132 kHz x dB

Total Power 36.9 dBm

Transmit Freq Error 99.00 %
-26.00 dB

x dB Bandwidth

STATUS | DC Coupled
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Appendix C:Emission Mask

Operation
Mode

Modulation
Type

Test
Channel

TX-DNH

4FSK

gilent Spectrum Analyzer - Spectrum Emission Mask

CH_

‘Center 400 MHz

Total Power Ref 32,98 dBm 0.0

usc i File <MASK D.state> recalled

o
RPN LA LT

TEST PLOT RESULT

D01:50:44 PMNov 09, 2018
Radio Std: None

Radio Device: BTS

i
e

Span 120 kHz

STATUS

Frequency

TX-DNH

4FSK

gilent Spectrum Analyzer - Spectrum Emission Mask
T

Center Freq 400.012500 MHz

o
IFGain:Low

Mffset 27 dB
Ref 38.0 dBm

CH, e i

® Trig: Free Run

J\
& e

SENSEPULSE, & 015330 FMhov 09, 2018
Center Freq: 400012500 MHz Radio Std: None
Avg: 100.00% of 10

#Atten: 40 dE Radio Device: BTS

LW
ifh J Sreca
m‘“‘W“WW-'MM i

STATUS

Frequency

TX-DNH

4FSK

=)
IFGain:Low

Ref Offset 27 dB
Ref 38.0 dBm

CHw.

‘Center 406 MHz

usc i File <MASK D.state> recalled

01:40:28 PMNov 09, 2018

SENSEPULSE, y
Center Freq: 405 987500 MHz Radio Std: None

Y Trig: Free Run

#Atten: 40 dE Radio Device: BTS

[ L -
wmmwmmmm*{mﬁw WW’HWMWWMM

Span 120 kHz

Center Freq
405987500 MHz

CF Step
12.000 kHz,
Man

FreqOffset

STATUS

0Hz,
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Appendix C:Emission Mask

Report No.:TRE18100264

Test
Channel

Modulation
Type

Operation
Mode

TX-DNH 4FSK CHw1

TEST PLOT RESULT

gilent Spectrum Analyzer - Spectrum Emission Mask

014108 FMNov 09, 2018

Radio Std: None Frequency

PULSE y
: 405 987500 MHz
® Trig: Free Run Avg: 100.00% of 10

IFGain:L ow i #Atten: 40 dB Radio Device: BTS

{ b
! )
b me T JI,H,.WWM W’M‘"’I‘\"!‘h\""”"*"n‘ﬂmw:

‘Center 406 MHz

Total Power Ref 36,32 dBm 0.0

usc i File <Temp.png> saved STATUS

TX-DNH 4FSK CHyz

Center Freq 406.112500 MHz

gilent Spectrum Analyzer - Spectrum Emission Mask

T SENSEPULE & D1:43/52 Py 09, 2015 .
Center Freq; 408,112500 MHz Radio Std: None requency
" Trig: Free Run
=)

#Attan: 40 4B

IFGain:L ow Radio Device: BTS

Mffset 27 dB
Ref 38.0 dBm

, M-k‘h
O T

STATUS

TX-DNH 4FSK CHw2

SENSEPULSE. y 014428 P hov 09, 2018
Center Freq: 408.112500 MHz Radio Std: None
- Trig: Free Run Avg: 100.00% of 10
IFGain:L ow #Atten: 40 dB Radio Device: BTS
Ref Offset 27 dB
Ref 38.0 dBm

Center Freq
406.112600 MHz

4

L)
L

| MF
.mmw.wmww‘ﬂwm

[Center 406.1 MHz

CF Step
12.000 kHz,
otal Power Re | Auto Man

FreqOffset
0Hz,

usc i File <Temp.png> saved STATUS
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Appendix C:Emission Mask

Operation
Mode

Modulation
Type

Test
Channel

TX-DNH

4FSK

gilent Spectrum Analyzer - Spectrum Emission Mask
T

Center Freq 443.050000 MHz

=)
IFGain:Low

Ref Offset 28 dB
Ref 38.0 dBm

CHws

[Center 443.1 MHz

Total Power Ref

usc i File <MASK D.state> recalled

TEST PLOT RESULT

D1:47:41 BMNov 09, 2018

SENSEPULSE, y
Center Freq: 443050000 MHz Radio Std: None

Y Trig: Free Run

#Atten: 40 dE Radio Device: BTS

mmwwmmiwrw'ﬂ’r'lm“'”a

STATUS

Frequency

TX-DNH

4FSK

gilent Spectrum Analyzer - Spectrum Emission Mask
T

Center Freq 443.050000 MHz

Ref Offset 28 dB
Ref 38.0 dBm

[Center 443.1 MHz

Total Power Ref

v Trig:Free Run
#Atten: 40 dB

3647 dBm 0 0125 MHz

SENSEPULSE, & D1:48:17 FMhov 09, 2018
Center Freq: 443050000 MHz Radio Std: None
Avg: 100.00% of 10
Radio Device: BTS

"W".’““"““W"#‘M‘W‘Mﬂ*ﬂ%‘ﬁfj

STATUS

Frequency

TX-DNH

4FSK

=)
IFGain:Low

Ref Offset 27 dB
Ref 38.0 dBm

CHy

‘Center 480 MHz

usc i File <MASK D.state> recalled

i WHW*IMWW@'M”

013703 EMNov 09, 2018

SENSEPULSE: y
Center Freq: 479 987500 MHz Radio Std: None

Y Trig: Free Run

#Atten: 40 dE Radio Device: BTS

an 120 kHz

STATUS

Center Freq
479987500 MHz

CF Step
12.000 kHz,
Man

FreqOffset
0Hz,
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Appendix C:Emission Mask

Operation
Mode

Modulation
Type

Test

TEST PLOT RESULT

Channel

TX-DNH

4FSK

gilent Spectrum Analyzer - Spectrum Emission Mask

PULSE y
: 478 987500 MHz
> Trig: Free Run Avg: 100.00% of 10

IFGain:L ow #Atten: 40 dB

J|r L
1o
WM“WH'MWN‘HMWWM‘W'Ml

‘Center 480 MHz

CHy

Total Power Ref 36.04 dBm 0.0

usc i File <Temp.png> saved STATUS

01:37:45 BMNov 09, 2018

Radio Std: None Frequency

Radio Device: BTS

\
MMM-M.«W\\M'W‘GWM I

TX-DNL

4FSK

gilent Spectrum Analyzer - Spectrum Emission Mask
T

Center Freq 400.012500 MHz

IFGain:Low

SENSEPULSE, Y
Center Freq: 400012500 MHz
G Trig:FreeRun
#Atten: 40 dB

Mffset 27 dB
Ref 36.0 dBm

CH_

STATUS

015557 FHNov 09, 2018

Radio Std: None Frequency

Radio Device: BTS

TX-DNL

4FSK

SENSEPULSE, Y
Center Freq: 400012500 MHz
- Trig: Free Run Avg: 100.00% of 10
IFGain:L ow #Atten: 40 dB
Ref Offset 27 dB
Ref 36.0 dBm

A . F
il g

‘Center 400 MHz

CH_

usc i File <Temp.png> saved STATUS

01,5633 PMNov 09, 2018
Radio Std: None

Radio Device: BTS

Center Freq
400.012600 MHz

" mw'w-vwwww;&

Span 120 kHz cF
12.000 kHz,
Man

FreqOffset
0Hz,
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Appendix C:Emission Mask

Operation | Modulation Test

Mode Type Channel TEST PLOT RESULT

gilent Spectrum Analyzer - Spectrum Emission Mask

01,42,07 FNow 08, 2018
Radio Std: None Frequency

Radio Device: BTS

1}

Wi
TXONL | aFsk | Cr, (PRI *““"“M.’M«mwmw

‘Center 406 MHz

Total Power Ref

usc i File <MASK D.state> recalled STATUS

Agilent Spectrum Analyzer - Spectrum Emission Mask
T 7 500 A SENGEPULE A 014244 PNy 09, 2015
Center Freq 405.987500 MHz Center Freq: 405987500 MHz Radio Std: None Frequency
=+~ Trig: Free Run Avg: 100.00% of 10
[FGainow  #Atten: 40 dB Radio Device: BTS

Mffset 27 dB
Ref 36.0 dBm

— L .
TX-DNL | 4FSK CHu (R alakaul R

STATUS

AL F 500 AT SENSEPULSE. y O1:45:19 P hov 09, 2018
eq 406 00 Center Freq: 408.112500 MHz Radio Std: None
G Trig: FreeRun
IFGain:L ow #Atten: 40 dB Radio Device: BTS

Ref Offset 27 dB
Ref 36.0 dBm

Center Freq
406.112600 MHz

s
xonL | arsk | cr [N W'M'IWW:"MWM}MMM%

[Center 406.1 MHz

CF Step
12.000 kHz,
otal Power Re | Auto Man

FreqOffset
0Hz,

usc i File <MASK D.state> recalled STATUS
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Appendix C:Emission Mask

Operation
Mode

Modulation
Type

Test

TEST PLOT RESULT
Channel

TX-DNL

4FSK

gilent Spectrum Analyzer - Spectrum Emission Mask

D D1:46:05 EMNov 09, 2018

Center Freq 406.112500 MHz Center Freq: 408112500 MHz Radio Std: None Frequency

- Trig: Free Run Avg: 100.00% of 10
IFGain:L ow #Atten: 40 dB Radio Device: BTS

Ref Offset 27
Ref 36.0 dBm

CHy

[Center 406.1 MHz

usc i File <Temp.png> saved STATUS

TX-DNL

4FSK

gilent Spectrum Analyzer - Spectrum Emission Mask

D 01:49:10 FMNov 09, 2018

Center Freq 443.050000 MHz Center Freq: 443.050000 MHz Radio Std: None Frequency

G Trig: FreeRun
IFGain:L ow #Atten: 40 dB Radio Device: BTS

Ref Offset 28 dB
Ref 36.0 dBm

31,34 dBm 0 0125 MHz

Hz
5625 kHz
Hz

STATUS

TX-DNL

4FSK

AL 7 500 AC SENSEPULE y e 01:49:46 4o 03,2015
eq 050000 Center Freq: 443.050000 MHz Radio Std: None
- Trig:Free Run Avg: 100.00% of 10
[FGainow  #Atten: 40 dB Radio Device: BTS

Ref Offset 28 dB
Ref 36.0 dBm

Center Freq
443.050000 MHz

CHus (e aciadll " e,
[Center 443.1 MHz CF Step.
e - I

FreqOffset
0Hz,

usc i File <Temp.png> saved STATUS
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Appendix C:Emission Mask

Operation
Mode

Modulation
Type

Test

TEST PLOT RESULT
Channel

TX-DNL

4FSK

gilent Spectrum Analyzer - Spectrum Emission Mask

AL 01:38:41 PMNov 09, 2018

Center Freq 479.987500 MHz Center Freq: 478987500 MHz Radio Std: None Frequency

G Trig: FreeRun
IFGain:L ow #Atten: 40 dB Radio Device: BTS

Ref Offset 27 dB
Ref 35.0 dBm

SR
o Wﬂﬂiﬂﬂﬂwﬂ'ﬂmﬂﬂ"m‘w %W*Mimm.«wmw@f%@

«Center 480 MH. pan

Total Power Ref 2992 dBm 0 0125 Mrz

TX-DNL

4FSK

AL F 500 AT SENSEPULSE y 01:39:15 PMhov 09, 2018
eq 9.987500 Center Freq: 478 887500 MHz Radio Std: None
- Trig: Free Run Avg: 100.00% of 10
IFGain:L ow #Atten: 40 dB Radio Device: BTS

Ref Offset 27 dB
Ref 35.0 dBm

Center Freq
479987500 MHz

§

My s

(Center 480 MHz Span 120 kHz

¥ ' J
CHy Ayt v

CF Step
12.000 kHz,
otal Power Re | Auto Man

FreqOffset
0Hz,

usc i File <Temp.png> saved STATUS
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Appendix F:Frequency Stability Test & Temperature

Operation [Modulation Test Conditions Frequency error (ppm) Limit Result
Mode Type | voltage | Temperature| CH, | CHw1 | CHys | CHws | CH, | (PPM)
TX-DNH 4FSK VN -30 -0.134 | -0.105 | -0.117 |-0.125] -0.151 | £5.0 PASS
TX-DNH 4FSK VN -20 -0.118 | -0.104 | -0.112 [-0.111( -0.142 | £5.0 PASS
TX-DNH 4FSK VN -10 -0.117 | -0.097 | -0.102 |-0.104] -0.132 | %5.0 PASS
TX-DNH 4FSK N 0 -0.101 | -0.085 | -0.097 [-0.094( -0.119 | £5.0 PASS
TX-DNH 4FSK VN 10 -0.097 | -0.078 | -0.088 [-0.092( -0.114 | £5.0 PASS
TX-DNH 4FSK N 20 -0.084 | -0.070 | -0.076 [-0.078( -0.095 | £5.0 PASS
TX-DNH 4FSK VN 30 -0.097 | -0.088 | -0.093 [-0.096( -0.111 | +5.0 PASS
TX-DNH 4FSK N 40 -0.107 | -0.090 | -0.097 [-0.098( -0.119 | £5.0 PASS
TX-DNH 4FSK VN 55 -0.120 | -0.097 | -0.103 [-0.108( -0.130 | £5.0 PASS
TX-DNL 4FSK N -30 -0.130 | -0.107 | -0.112 [-0.132( -0.134 | 5.0 PASS
TX-DNL 4FSK VN -20 -0.122 | -0.099 | -0.107 |-0.123] -0.128 | 5.0 PASS
TX-DNL 4FSK N -10 -0.117 | -0.093 | -0.099 [-0.116( -0.119 | £5.0 PASS
TX-DNL 4FSK VN 0 -0.103 | -0.082 | -0.091 [-0.111( -0.109 | £5.0 PASS
TX-DNL 4FSK N 10 -0.094 | -0.075 | -0.085 [-0.099( -0.098 | +5.0 PASS
TX-DNL 4FSK VN 20 -0.085 | -0.067 | -0.073 [-0.086( -0.089 | +5.0 PASS
TX-DNL 4FSK N 30 -0.105 | -0.082 | -0.087 [-0.101( -0.103 | #5.0 PASS
TX-DNL 4FSK VN 40 -0.109 | -0.090 | -0.092 [-0.115( -0.112 | £5.0 PASS
TX-DNL 4FSK N 55 -0.121 | -0.096 | -0.105 [-0.119( -0.127 | £5.0 PASS
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Appendix G:Frequency Stability Test & Voltage

Operation |Modulation Test Conditions Frequency error (ppm) Limit Result
Mode Type | voltage | Temperature | CH. | CHw | CHw2 | CHws | CHy | (PPM)
TX-DNH 4FSK VN TN -0.084 | -0.070 -0.076 | -0.078 | -0.095 | 5.0 PASS
TX-DNH 4FSK Vi Tn -0.118 | -0.090 | -0.097 | -0.094 | -0.124 | 5.0 PASS
TX-DNH 4FSK VH TN -0.102 | -0.075] -0.086 | -0.084 | -0.099 | 5.0 PASS
TX-DNL 4FSK VN Tn -0.085 | -0.067 | -0.073 | -0.086 | -0.089 | 5.0 PASS
TX-DNL 4FSK Vi TN -0.102 | -0.080 | -0.094 | -0.107 | -0.109 | 5.0 PASS
TX-DNL 4FSK Vh Tn -0.089 | -0.070| -0.085 | -0.096 | -0.097 | 5.0 PASS
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Appendix H:Transmitter Frequency Behavior

Operation
Mode

Modulation
Type

Test

TEST PLOT RESULT
Channel

TX-DNH

4FSK

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

o)

RefLevel 3500 d6m  Offset 27,50 d8
Al 17 d8 AQT 100ms DBW 25kHz  Freq 406.1125 MHz
TR, G Bypass

CHm2

Ini

6.1125 MHz

JCF 06

1001 pts

4 Result Summary
Carrier Power 34.01 dBm

Carrier Offset -68.17 Hz
+Peak | -Peak |
12.739 kHz -12.385 kHz

M

10.0 ms/

£Peak/2 RMS Mod. Freq. SINAD THD,
12.562 kHz 8.7434 kHz 1000.0 Hz ==

# Measuring... UNRNNRE W
[Date: 14.M0V 2018 17:08:31

OFF~ON

TriTo00s

17:0%:32

TX-DNH

4FSK

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

3]
Ref Level 3500 dBm  Offset 27,50 d8
Arr 17 dB  AQT 100 ms DBW 25kHz Freq 4061125 MHz
TRG: IFF{ 17MHz) YIG Bypass
i nain

E = = = i
CHwmz
623
_— |
M
25k
CF 406.1125 Mz 1001 pis 10.0 ms/
4 Result Summary
Carrier Power 33.96 dBm Carrier Offset -76.37 Hz
tPeak 1 -Peak | £Peak/2 RMS | Mod. Freq, SINAD___| THD |
FM 12.1 kHz -12.16 kHz 12.13 kHz 8.7499 kHz 1.0 kHz - -
# Measuring... BN w0 "illlig

Date: 14.NOV. 2018 17:06:28

ON-OFF
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Appendix l:Spurious Emission On Antenna Port

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-DNH

4FSK

CHL

MultiView
Ref Level 57,00 dir

Spectrum
Offset 20.50 2

Mode At Sweap

ML[1]
50 i
20 e
10 dm
0 dm
108
20 8t
40 dBm
50 dBr i
30.0 Mz 64002 pts 497.0 MHz 5.0GHz
2 Resull Summary
Rangelow | Range Up 1 REW I Frequency Power Abs ALimit
30.000 MHz 1,000 GHz 100.000 kHz 399.99797 MHz -18.71 dBm -200.00 dB
1.000 GHz 5.000 GHz 1,000 MHz 4.40896 GHz -35.73 dBm -200.00 dB
T TTIT2008

[Date: 14.NOV.2018 16:35:48

wmeasueing.. ELINLALN B0

16:35:48

MultiView
Ref Level 57,00 dir

Spectrum
Offset 20.50 2

Mode At Sweap

TX-DNH

4FSK

CHm2

Ref Level 37.00 diim

M1[1] 35 dEm)
20 dam 1.9549390 GHz|
e
TX-DNH 4FSK CHwm
s dn A A i A ol
T —
30.0 MHz 64002 pts 497.0 MHz, 5.0 GHz
2 Result Summary
Range Low. Range Up 1 RBW | Frequency. Power Abs ALimit
30.000 MHz 1.000 GHz 100.000 kHz 405.96934 MHz -24.28 dBm -200.00 dB
1.000 GHz 5.000 GHz 1.000 MHz 4.77944 GHz -35.82 dBm -200.00 dB
T ToiT2008
measuring... EIRARRRNS WO 16:33:27
Date: 14.NOV.2018 16:33:27
MultiView Spectrum \_J

Offset 20.50

Mode At Sweap

[Date: 14.NOV.2018 16:34:03

ML[1] 16.67 dBm)|
20 dBm 1.4694230 GHz|
20 e
10 dm
0 dm
108
20 8t
40 dBm
50 dBr i
30.0 Mz 64002 pts 497.0 MHz 5.0GHz
2 Resull Summary
Rangelow | Range Up 1 REW I Frequency Power Abs ALimit
30,000 MHz 1,000 GHz 100.000 kHz 406.09059 MHz -27.47 dBm -200.00 dB
1.000 GHz 5.000 GHz 1,000 MHz 4.99069 GHz -35.65 dBm -200.00 dB
T TTIT2008
Measuring... IRRRRENND W6 16:34:04
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Appendix l:Spurious Emission On Antenna Port

Operation
Mode

Modulation
Type

Test

Channel

TEST PLOT RESULT

MultiView
Ref Level 57.00 dirm

Spectrum
Offset 20.50 2

Mode At Sweap

MI[1] 35.52 dBm|
. 1.7263210 GHz}
2 dem
2 dbm
0 céim
10 dem
TX-DNH 4FSK CHws
<20 dem
40 dBm
£0 dern i
30.0 MHz 64002 pts 497.0 MHz 5.0 GHz
2 Result Summary
Rangelow | Range Up I REW. I Frequency Power Abs | ALimit
30,000 MHz 1.000 GHz 100.000 kHz 443.07069 MHz -43.33 dBm -200.00 dB
1.000 GHz 5.000 GHz 1,000 MHz 4.72632 GHz -35.52 dBm -200.00 dB
T TTIT2008
Measuring... BLANLLIID W8 e
Date: 14.M0V.2018 16:34:37
Multiview Spectrum

TX-DNH

4FSK

CHu

Ref Level 37.00 diim

Offset 20.50

\J

Mode At Sweap

ML[1] 36.23 dBm)|
0 dam 1.2456800 GHz|
2 dein
) dém
0 dm
108
20 8t
40 dBm
50 dBr i
30.0 Mz 64002 pts 497.0 MHz 5.0GHz
2 Resull Summary
Rangelow | Range Up 1 REW I Frequency Power Abs ALimit
30,000 MHz 1,000 GHz 100.000 kHz 449.95141 MHz -45.88 dBm -200.00 dB
1.000 GHz 5.000 GHz 1,000 MHz 4.95781 GHz -35.52 dBm -200.00 dB
T TTIT2008
Measuring... @UUNAIID W6 Tesseie

[Date: 14.NOV.2018 16:35:17

----End of Report----
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