H—w Appendix Report QRE315V 3.1 (2019-11)
FCC PART 90 Test Form

Project No. SHT2101077003EW

Test sample No. |[YPHT21010770004 Model No. DH-9800

Start test date 2021/3/2 Finish date 2021/3/3

Temperature 22.4°C Humidity 51%

Test Engineer Z]J loan_ LI Auditor

)‘{ ;ﬁﬂcfﬂﬂ Z.itu

Aglgiggix Test ftem Te<s ;A(/]I;;e (;isstg/EZTILt)
A Maximum Transmitter Power 3/2 PASS
B Occupied Bandwidth 3/2 PASS
C Emission Mask 3/2 PASS
D Modulation Limit 3/3 PASS
E Audio Frequency Response 3/3 PASS
F Frequency Stability Test & Temperature 3/2 PASS
G Frequency Stability Test & Voltage 3/2 PASS
H Transmitter Frequency Behavior 3/2 PASS
I Spurious Emission On Antenna Port 3/3 PASS
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Project No.:SHT2101077003EW

Appendix A:Maximum Transmitter Power

Operation | Modulation Test Measured | Measured Rated [Percentage Limit %) | Result
Mode Type Channel | Power(dBm)| Power(W) | Power(W) (%)
TX-DNH 4FSK CH_ 36.3 4.27 4.00 6.6 +20 PASS
TX-DNH 4FSK CHy 36.0 3.98 4.00 -0.5 +20 PASS
TX-DNH 4FSK CHy 36.3 4.27 4.00 6.6 +20 PASS
TX-DNL 4FSK CH_ 30.1 1.02 1.00 2.3 +20 PASS
TX-DNL 4FSK CHy 30.3 1.07 1.00 7.2 +20 PASS
TX-DNL 4FSK CHy 29.8 0.95 1.00 -4.5 +20 PASS
TX-ANH FM CH_ 36.8 4.76 4.00 19.1 +20 PASS
TX-ANH FM CHy 36.8 4.79 4.00 19.7 +20 PASS
TX-ANH FM CHy 36.8 4.73 4.00 18.3 +20 PASS
TX-ANL FM CH_ 30.5 1.13 1.00 12.7 +20 PASS
TX-ANL FM CHy 30.5 1.12 1.00 12.2 +20 PASS
TX-ANL FM CHy 30.4 1.10 1.00 9.6 +20 PASS
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Project No.:SHT2101077003EW

Appendix B:Occupied Bandwidth

Operation Modulation Test Channel Occupied Bandwidth . 9_9% Result
Mode Type 99%(kHz) 26dB(kHz) Limit(kHz)
TX-DNH 4FSK CH_ 6.943 9.223 <11.25 PASS
TX-DNH 4FSK CHy 6.993 9.187 <11.25 PASS
TX-DNH 4FSK CHy 7.043 9.204 <11.25 PASS
TX-DNL 4FSK CH_ 7.043 9.214 <11.25 PASS
TX-DNL 4FSK CHy 6.993 9.195 <11.25 PASS
TX-DNL 4FSK CHy 7.093 9.223 <11.25 PASS
TX-ANH FM CH_. 5.944 10.738 <11.25 PASS
TX-ANH FM CHy 5.894 10.683 <11.25 PASS
TX-ANH FM CHy 5.994 10.768 <11.25 PASS
TX-ANL FM CH_ 5.894 10.747 <11.25 PASS
TX-ANL FM CHy 5.894 10.668 <11.25 PASS
TX-ANL FM CHy 5.994 10.828 <11.25 PASS
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w Project No0.:SHT2101077003EW

Appendix B:Occupied Bandwidth

Operation Modulation

Test Channel TEST PLOT RESULT
Mode Type

0dEm  Offset
OB SWT

20.50 db = RBW 100 Hz
419 ms (~55 ms) & VBW 300 Hz

D2[1] 1.01 il
1 31,030 demeel 9.2230 kHaz|

e

MI[1] 6.04 dBm|
150,0079380 MHz|
20 dem

10 der

0d8m

10d8m

-20 d@m

TX-DNH 4FSK CH. ||~ = —

40 dBm

ot

g "
60 dem
IEF 450.0125 MHz 1001 pts 5.0 kHz, pan 50.0 kHz
2 Marker Table
Type | Ref | Trc |
M1

X-Value | Y-Yalue | Function | Function Result |
450.007938 MHz 6.04 dBm

T1 1 4500091034 MHz 12,96 dBm Occ Bw 6.943056943 kHz

T2 1 4500160465 MHz 11.02 dBm

D2 M1 1 9.223 kHz -1.01 dB

Measuring... ENRIRNRED &0

Date: 2MAR 2021 16:30041

20.50 db = RBW 100 Hz

41.0 ms (~55 ms) ® VBW 300 Hz_Mode futo FFT

PR Mz
D2[1] 0.55 4}
3.1870 kHz]
MI[1] 5.09 dBm|

180,9954100 MHz|

20 dem

10 der

(2 +.900 dBnr fi ¥
0 d8m ? -

10d8m

-20 d@m

TX-DNH 4FSK CHy

40 dBm

50 d Ak oy
J»fvl:'ur""‘"" (Gl e
60 dBm.
| EEETRE 1001 pts 5.0 kHz, pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Yalue | Function | Function Result |
M1 1 480.99541 MHz 5.09 dBm

T1 1 480,9965534 MHz 13.17 dBm Occ Bw 6.993006993 kHz

T2 1 481 5465 MHZ. 11.62 dBm
D2 M1 1 9.187 kHz 0.55 dB

Measuring... W0 R B0

Date: 2MAR 2021 16:27:34

) dBm Offset 20.50 db = RBW 100 Hz
SWT 419 ms (~55 ms) & VBW 300 Hz

5119829010 MHz|
20 dem

10 der

e il . i

0 dBm L

10d8m

-20 d@m

TX-DNH 4FSK CHy

40 dBm

1o
\H‘Vﬂ-\h“'\' -

A
Mg
-50.dam nil

gt Wi,
60 e
[cE511.9875 MAz 1001 pts 5.0 kHz, pan 50.0 kHz
2 Marker Table

Type | Ref | Trc |
M1

X-Value | Y-Value | Function | Function Result |
511.982901 MHz 6.23 dBm

T1 1 3119840035 MHz 1271 dBm Occ Bw 7.042957043 kHz

T2 1 5119910465 MHz 11.28 dBm

D2 M1 1 9.204 kHz 0.34 dB

Measuring... ENRIRNRED &0

Date: 2MAR 2021 16:25:51
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Project No.:SHT2101077003EW

Appendix B:Occupied Bandwidth

Operation
Mode

Modulation
Type

Test Channel

TEST PLOT RESULT

TX-DNL

4FSK

CH,

Spectrum

Bm  Offset
o1 B SWT
ith

20.50 db = RBW 100 Hz
419 ms (~55 ms) & VBW 300 Hz

Mode Auto FFT

20 dém

150,0079190 MHzZ|

10 dBm

-10 dom

-20.dBm

2 -1.080 df

B

30 dBm.

~+0.dam

50 dem
M

60 dBm.

TnA

W)

|cE350.0125 Mz

1001 pts

5.0 kHz,

pon 50.0 kHz

2 Marker Table
Type | Ref | Trc |
T1
T2 1
D2 M1

X-Value
M1 1 450.007919 MHz
1

4500090334 MHz
4500160964 MHz
9.214

| Y-Value |
-2.49 dBm

6.40 dBm
5.4d Bm

Dot Bw

kHz 1.43 dB

Function

Function Result |

7.042957043 kHz

Date: 2MAR 2021 16:32:47

Measuring...

5032001

e Ty

Spectrum L=
Bm  Offset 20.50 4 = RBW 100 Hz
SWT 419 ms (~55 ms) & VBW 300 Hz _Mode futo FET
ot Lo
20 derm e Wi 180,9954240 MHz|
|
10 dBm ke
5,
2 -1.040 g +
L
-10 d8m, [
L%
20 dem
W
30 dom .
TX-DNL 4FSK CHy
50 dém et YT
T e T M e
Vvl o
1 A L
| EEEETR 1001 pts 5.0 kHz, pan 50.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥-Value | Function | Function Result |
M1 1 480.995424 MHz -1.05 dBm
T1 1 43 7.54 dBm Occ Bw 6.993006993 kHz
12 1 43 5.64 ¢8m
D2 M1 1 9.195 kHz 1.08 dB
l )il | Measuring...  URIRAR 00 T
Dee: 2MARZ021 16:34:27

TX-DNL

4FSK

CHy

Spectrum

Bm  Offset
o1 B SWT
idth

20.50 db = RBW 100 Hz
419 ms (~55 ms) & VBW 300 Hz

Mode Auto FFT

1.62 d|
9.2230 kHz

20 dém

M1[1] 0.96 dBm|

10 dBm

5119829240 MHz|

0dBm

-10 dom

2 17304

*

-20.dBm

30 dBm.

~+0.dam

50 dem

gttt

ity

M )

RTERPY

[cE 5119875 Mz

1001 pts

5.0 kHz,

pon 50.0 kHz

2 Marker Table
Type | Ref | Trc |

Y-Value

-0.96 dBm

M1

X-Value
511.982924 MHz
1 3119840035 MHz
1 10964 MHz
M1 1 .223 kHz

6.4z dBm
5.12 dBm
-1.62 dB

Dot Bw

Function

Function Result |

7.092907093 kHz

Date: 2MAR 2021 16:36:13

Measuring...
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Project No.:SHT2101077003EW

Appendix B:Occupied Bandwidth

Operation
Mode

Modulation
Type

Test Channel

TEST PLOT RESULT

TX-ANH

FM

CH,

(]

20.50 db = RBW 100 Hz

B _SWT 419 ms (~55ms) & VBW 300 Hz
Ith

D2[1] 0.59
10.7380 kHz]
M1[1] 7.51 dém

1500071280 MHz|

30 der

20 dem

10 der

H2 6.780 b

0d8m

10d8m

-20 d@m

30 dBm

40 dBm

i, ,
h T T o
VLl

60 dem-
|cE350.0125 Mz 1001 pts 5.0 kHz,
2 Marker Table

pon 50.0 kHz

Type | Ref | Trc | X-Value Y-Yalue | Function | Function Result |
M1 450.007128 MHz 7.51 dBm
T1 1 450.009503 MHz 13,64 dBm Occ Bw 5.944055944 kHz
T2 1 45001354471 MHz 12.60 dBm
D2 M1 1 10.738 kHz -0.59 dB

Date: 2MAR 2021 16:14:43

TX-ANH

FM

CHy

Bm  Offset
SWT

20.50 db = RBW 100 Hz
41.0 ms (~55 ms) ® VBW 300 Hz

30 der

M1[1] 8.17 dBm|
1809946120 MHz|
20 dem

10 der

0d8m

10d8m

-20 d@m

30 dBm

40 dBm

S

50 i
| EEEINGE
2 Marker Table
Type | Ref | Trc |
M1

1001 pts 5.0 kHz, pon 50.0 kHz

Y-Value I Function |

Function Result |
8.17 dBm

5.894105894 kHz

X-Value
480.994612 MHz
T1 1 480.997003 MHz 15,92 dBm Occ Bw
T2 1 481 0028971 MHz 14.85 dBm
D2 M1 1 10.683 kHz -0.68 dB

‘ )i | Measuring... 16:20:51

Date: 2MAR 2021 16:2051

TX-ANH

FM

CHy

&

RefLevel 32,00 dBm  Offset 20.50 db = RBW 100 Hz
Att dB _SWT 419 ms(~55ms) & VBW 300 Hz _Mode Auto FFT
- ot

T0C B

2.46G Bl
T 10.7680 kHz|

30 der ‘ \ Mi[1] 6.25 |

511,9820480 MHz|

20 dem 4
T

10 der - - -
12 6,990 dBrr E

2 1
.
i N

10dm T

20 dem |
-20 dar : ¢

30 dBm i

40 dBm -

-50.dam
e

o Ly

WL

iy

60 dem
IEF 511.9875 MHz 1001 pts 5.0 kHz,
2 Marker Table
Type | Ref | Trc |
M1

pon 50.0 kHz

X-Value Y-Value | Function | Function Result |
511.982048 MHz
T1 1 511.984453 MHz
T2 1 5119904471 MHz
D2 M1 1 10.768 kHz

Occ Bw 5.994005994 kHz

| Measuring. . BUALALD W0

Date: 2MAR 2021 16:22:50
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Appendix B:Occupied Bandwidth

Operation
Mode

Modulation
Type

Test Channel

TEST PLOT RESULT

TX-ANL

FM

CH,

RefLevel 52,00 dBm  Offset
Att B__SWT

41.9 ms (

20.50 db = RBW 100 Hz
55 ms) & VBW 300 Hz

Mode Auto FFT

10 dBm

Tremm H2 0.660

der

-10 dom

-20.dBm

30 dBm.

~+0.dam

50 e

Ay Ao
VAR A
60 dom

AT T
Ml Y gt sty Sy

|cE350.0125 Mz

1001 pts

5.0 kHz, pan 50.0 kHz

2 Marker Table
Type | Ref | Trc |
T1

T2 1
D2 M1

X-Value
M1 1 450.007105 MHz
g

4500154471 MHz
10.747 kHz

Y-Value

0.65 dBm
10,98 dBm
7.75 dBm
0.99 dB

MHz

|

Dot Bw

Function | Function Result |

5.894105894 kHz

Date: 2MAR 2021 16:43:41

032001

| Measuring... T

TX-ANL

FM

CHy

20.50 db = RBW 100 Hz

419 ms (~55 ms) & VBW 300 Hz

20 dém

0.10 48|
10.6680 kHz
M1[1] 2.23 dBm|

10 dBm

180,9946280 MH:|

B Mz 1.180 d

-10 dom

-20.dBm

30 dBm.

~+0.dam

50 dem

A
S

Wl e
4o dsih

AP T

.u--“,,uj\j'- 1,_‘.“ pnlLr J

| EEEINGE

1001 pts

5.0 kHz, pan 50.0 kHz

2 Marker Table
Type | Ref | Trc |

4

D2 M1

X-Value
M1 1 480.994628 MHz
1 480.997003 MHz
481 0028971 MHz
10.668

Y-Value
2.23 dBm

9.04 dBm

9,93 dBm
kHz 0.10 dB

Dot Bw

Function | Function Result |

5.894105894 kHz

Date: 2MAR 2021 16:41:40

Measuring...

16:41:30

TX-ANL

FM

CHy

Spectrum

d6m  Offset 20

1dB  SWT 419 ms (~5!
Tth

0d6 = RBW 100 Hz
) = VBW 300 Hz

Mode Auto FFT

H1 26,250 dBm

20 dém

0.47 48|
10.8280 kHz

Mi[1] 0.54 dBm|

10 dBm

511.9820:

0 MHz|

O

-10 dom

-20.dBm

30 dBm.

~+0.dam

50 dem

" o P
1ty Ml e
50 dBi Lo J

ol

W sbllepidingect )

[cE 5119875 Mz

1001 pts

5.0 kHz, pan 50.0 kHz

2 Marker Table

Type | Ref | Trc |
T1 1
T2 1
D2 M1 1

X-Value
M1 1 511.982039 MHz
51198445
5119904471 MHz
10.828 kHz

Y-Value
-0.54 dBm
5.03 dBm
5.64 dBm
0.47 dB

3 MHz

Dot Bw

Function | Function Result |

5.994005994 kHz

Date: 2MAR 2021 16:40:06

| Measuring... 8 e 16:40:06
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Appendix C:Emission Mask

Operation
Mode

Modulation
Type

Test
Channel

TX-DNH

4FSK

Agilent Spectrum Analyzer - Spectrum Exmission Mask

RF AC
Center Freq 450.012500 MHz

IFGain:Low

Ref Offset 22 dB
Ref 42.0 dBm

CH,_

1000 Hz
1.000 MHz
1.000 MHz
1.000 MHz

TX-DNH

4FSK

IFGain:Low

Ref Offset 22 dB
Ref 42.0 dBm

CH,

1.000 MHz
1.000 MHz
1.000 MHz

TEST PLOT RESULT

04:26:45 FM Mar 03, 2021

UL A
Center Freq: 450.012500 MHz
L. Trig:FreeRun
#Atten: 40 4B

Radio Std: None Frequency

Radio D«

Starus @) Align Now, Al required

A F|04:29:28PMMar 03, 2021

=
#Atten: 40 4B

PULE
Center Freq: 450.012500 MHz
Trig: Free Run

Radio 5td: None Frequency

Avg: 100.00% of 10

Radio Device: BTS

sTATUS € Align Now, All required

TX-DNH

4FSK

Spectrum

B Offset

30 dBm-

10 dam

-10dam

CHy

60 &

AT I

IcFa8L.0MHz

1001 pts

Span 120.0 kHz

Date: 2 MAR 2021 17:2858

[EXERIT]
e

Measuring... 17:28:58
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Project No.:SHT2101077003EW

Appendix C:Emission Mask

TX-DNH

4FSK

1 Frequency Sweep

30 dBm-

Operation | Modulation Test
Spectrum ‘,7|

10 dam

-10dam

CHy

Date: 2 MAR 2021 17:31:56

TX-DNL

4FSK

()
IFGain:Low

Ref Offset 22 dB
Ref 36.0 dBm

CH,

1.000 MHz
1.000 MHz
1.000 MHz

usc 1 File <MASK D.state> recalled

TX-DNL

4FSK

S —————
! RF AC
Center Freq 450.012500 MHz

Ref Offset 22 dB
Ref 36.0 dBm

CH,

1.000 MHz
1.000 MHz
1.000 MHz

sc .1/ File <Temp.png> saved

=
IFGain:Low

A 04:26:59 FM Mar 03, 2021

FULSE
Center Freq: 450.012500 MHz

Trig: Free Run
#Atten: 40 4B

FULSE
Center Freg: 450

Radio Std: None

Radio Device: BTS

sTATUS € Align Now, All required

A 04:27:40 FM Mar 03, 2021
012500 MHz

Trig: Free Run
#Atten: 40 4B

Radio Std: None
Avg: 100.00% of 10

sTATUS € Align Now, All required

w0 i i
Wil
g ™y
Il »\*»'WW' " Wﬂi‘.w " \
402 O P PO L PTIPTALY
|CF 5119875 Mz 1001 pis 120Kz Span 120.0 Kz
Moasuring... GEENMNMAD W8 2032021

17:31:57

Frequency

Frequency
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Appendix C:Emission Mask

Project No.:SHT2101077003EW

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-DNL

4FSK

CHy

0dBm  Offset 20.50 d8 & RBW 100 Hz
1dB SWT 415 ms (~56 ms) ® VBW 300 Hr Mede Auto FFT
Sep

. M 27.42 dBm|
| ”‘ 181.000240 MHz|
20

2
‘ [
* f § |
! [
o 4 bobo
{ W\
) LY
=0 w1 2 A
futf T

o |

1001 pts

< . o—
 Lic) lmf‘b‘lﬂ}ﬁd‘( ﬁﬂr‘{mﬁ

b w1
ICF 481.0 MHz

|
mmﬁ W [
g k L AT T
Span 120.0 kHz

Moosuring... BRI 98

12.0 kHz,

17:13:04
Date: ZMAR 2021 17:1304

TX-DNL

4FSK

CHy,

dBm  Offset 20.50 d8 & RBW 100 Hz
SW

T 415 ms (~56 ms) & VBW 300 Hz Mode Autn FFT

27.04 dBm|
511,987260 MHz|

25D, ‘." f T T

/ Ff R
i |
o 7 5]
s v “‘,J' I"‘Jl le

! ,]'g o

W A

Wy '1“'
' '%ﬂh‘%“wﬂ%

60 dam. " ﬂﬂ{, % =

7 I
et T
ICF511‘98¥5I r‘iz”lm “AMMW.\. n

Span 120.0 kHz

1001 pts 12.0 kHz,

Moasuring...  ARANAAEN 98 el

Date: 2 MAR 2021 17:10:31

TX-ANH

FM

CH,

RefLevel 32300 dBm  Offset ) d& @ RBW 100 Hz
7 4B SWT 419 ms (~56 ms) & VBW 300 Hr Mede Auto FFT

28,81 dBm|
150.012260 MHz|

M

- il
- T

IJ.“/ '1_“%\
y! I
P Yy
405 h nm:f"“wmwry %ﬁu“#‘w 1

[CF 450.0125 MHz 1001 pts Span 120.0 kHz

Measuring... ERINEINED WO 18:44:08

Date: 2 MAR 2021 18:44:07
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Appendix C:Emission Mask

Project No.:SHT2101077003EW

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-ANH

FM

CHy

20.50 d8 & RBW 100 Hz
~56 ms) & VBW 300 Hz Mode Autn FFT

M

28,77 dBm|
181.000240 MHz|

EL T T
i 1IN
Uy \
m MUARN
bt il
50 o T
i Mﬁ' oW N
40 dal *‘“’W'mﬁ %N"‘)\‘J& i
a T ik g
IcFa8L.0MHz ! 1001 pts 12,0 kHz S Span 120.0 kHz

Measuring... ERINEINED WO 17:41:26

Date: 2 MAR 2021 17:41:26

TX-ANH

FM

CHy,

RefLevel 32300 dBm  Offset 20.54 ® RBW 100 Hz
Att 4B SWT 415 ms (~56 & VBW 300 Hz Mode Autn FFT
D

\ )
50 b ¥
i
i
n m!k:-'!”'{uw
790 VR i

i
60 & 47 VT
|CF 5119875 MHz Span 120.0 kHz

1001 pts

Moosuring... MRAARLN 48 e

Dete: 2 MAR 2021 17:37:47

TX-ANL

FM

CH,

Offset 20.50 d8 & RBW 100 Hz
SWT 415 ms (~56 ms) ® VBW 300 Hr  Mede Auto FFT

27.26 dBm|
150.012260 MHz|

v LA

b o kol
oo M%’“}M gty "
Y i R LY
’Igléw":ﬁu‘ulzi Hz 1001 pts 12.0 kHz, Span 120.0 kHz

Measuring... ERINEINED WO 17:01:18

Date: 2 MAR 2021 17:01:18
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Appendix C:Emission Mask

Project No.:SHT2101077003EW

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-ANL

FM

CHy

Spectrum D

RefLevel 3200 dBm  Offset 20.50 d8 & RBW 100 Hz
Att 4B SWT 415 ms (~56 ms) & VBW 300 Hr Mede Auto FFT

TFrequency Sweep

27.44 dBm|
181.000240 MHz|

i
o — i ,ML,M o

il [
R

huaa
Span 120.0 kHz

1001 pts

Moasuring...  ARANAAEN 98 A

Date: 2 MAR 2021 17:05:11

TX-ANL

FM

CHy,

Spectrum D

RefLevel 3200 dBm  Offset 20.50 d8 & RBW 100 Hz

Att 4B SWT 415 ms (~56 ms) & VBW 300 Hr Mede Auto FFT

EW = 2P VIEH
M 27.11 dam|
511987740 MHz|

S— —

IA
kg
mkﬂw M}}ij d

<o - St '
s Wm'}jhl\ -‘MA:];H MMW .
ICF 511.98/5 MHz 1001 pts 12.0 kHz, Span 120.0 kHz

Measuring... EEUANIRAN W8 17:08:12

Date: 2 MAR 2021 17:08:11
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Appendix D:Modulation Limit

Project No.:SHT2101077001EW

Operation

Modulation

Test

Modulation

Peak frequency deviation (kHz)

Limit

Mode Type | Channel | Level (0B) | 300Hz | 1004Hz | 1500Hz | 2500 Hz | (kH2) | oo
TX-ANH FM CHy, -20 0346 | 0801 | 0653 | 1966 | 25 | PASS
TX-ANH FM CHy -15 0349 | 1942 | 2178 | 2259 | 25 | PASS
TX-ANH FM CHy, -10 0346 | 2305 | 2268 | 2196 | 25 | PAss
TX-ANH FM CHy -5 0346 | 2313 | 2361 | 2280 | 25 | PASS
TX-ANH FM CHy, 0 0344 | 2323 | 2275 | 2210 | 25 | PAss
TX-ANH FM CHy 5 0348 | 2206 | 2297 | 2213 | 25 | PASS
TX-ANH FM CHy, 10 0348 | 2327 | 2310 | 2250 | 25 | PAss
TX-ANH FM CHy 15 1884 | 2340 | 2351 | 2338 | 25 | PASS
TX-ANH FM CHy, 20 2188 | 2423 | 2449 | 2478 | 25 | PAss
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Appendix D:Modulation Limit
TEST PLOT RESULT

Modulation Limit for 12.5KHz

y | [ L ]
| G S S——— ——

s ] __—_-Vd

: e

©

s | | | /| .
------ 2500

-10 0 5 10 15 20
Modulatlon Level (dB)
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Appendix E:Audio Frequency Response

Operation | Modaton | Test | Frequency | Audio Frequeny’ | | o imi | upper Lt Resu
TX-ANH FM CHy 100 -18.75 PASS
TX-ANH FM CHy 200 -19.28 PASS
TX-ANH FM CHy 300 -10.86 -17.84 -9.42 PASS
TX-ANH FM CHy 400 -7.94 -12.86 -6.93 PASS
TX-ANH FM CHy 500 -5.88 -9.00 -5.00 PASS
TX-ANH FM CHy 600 -4.36 -7.42 -3.42 PASS
TX-ANH FM CHy 700 -3.06 -6.09 -2.09 PASS
TX-ANH FM CHy, 800 -1.98 -4.93 -0.93 PASS
TX-ANH FM CHy 900 -1.66 -3.91 0.09 PASS
TX-ANH FM CHy, 1000 -0.25 -3.00 1.00 PASS
TX-ANH FM CHy 1200 1.01 -1.42 2.58 PASS
TX-ANH FM CHy, 1400 2.02 -0.09 3.91 PASS
TX-ANH FM CHy 1600 2.54 1.07 5.07 PASS
TX-ANH FM CHy, 1800 3.06 2.09 6.09 PASS
TX-ANH FM CHy 2000 3.41 3.00 7.00 PASS
TX-ANH FM CHy 2100 3.48 3.42 7.42 PASS
TX-ANH FM CHy 2200 4.12 3.83 7.83 PASS
TX-ANH FM CHy 2300 4.58 4.21 8.21 PASS
TX-ANH FM CHy 2400 5.07 4.58 8.58 PASS
TX-ANH FM CHy, 2500 5.20 4.93 8.93 PASS
TX-ANH FM CHy 2600 5.46 4.59 9.27 PASS
TX-ANH FM CHy 2700 4.72 4.27 9.60 PASS
TX-ANH FM CHy 2800 5.08 3.95 9.91 PASS
TX-ANH FM CHy, 2900 5.03 3.65 10.22 PASS
TX-ANH FM CHy 3000 4.42 3.35 10.51 PASS
TX-ANH FM CHy, 3500 -16.56 PASS
TX-ANH FM CHy 4000 -19.57 PASS
TX-ANH FM CHy 4500 -19.26 PASS
TX-ANH FM CHy 5000 -19.45 PASS
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Appendix E:Audio Freguency Response

TEST PLOT RESULT

Aduio Frequecncy Response For 12.5kHz
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-25.00

100 1000 10000
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Note: The highest audio frequency response at 3kHz<3.125kHz, so meet the requirement.
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Appendix F:Frequency Stability Test & Temperature

Operation [Modulation Test Conditions Frequency error (ppm) Limit Result
Mode TyPe | voltage | Temperature| CHy CHy, CHy (ppm)
TX-DNH 4FSK VN -30 0.011 0.016 0.023 2.5 PASS
TX-DNH 4FSK VN -20 0.012 0.015 0.024 25 PASS
TX-DNH 4FSK VN -10 0.011 0.016 0.023 2.5 PASS
TX-DNH 4FSK VN 0 0.012 0.016 0.022 25 PASS
TX-DNH 4FSK VN 10 0.011 0.016 0.024 2.5 PASS
TX-DNH 4FSK Vn 20 0.011 0.015 0.022 25 PASS
TX-DNH 4FSK VN 30 0.011 0.016 0.024 2.5 PASS
TX-DNH 4FSK Vn 40 0.012 0.015 0.023 25 PASS
TX-DNH 4FSK VN 50 0.011 0.016 0.024 2.5 PASS
TX-DNL 4FSK VN -30 0.033 0.034 0.028 +2.5 PASS
TX-DNL 4FSK VN -20 0.033 0.032 0.028 2.5 PASS
TX-DNL 4FSK VN -10 0.030 0.035 0.029 2.5 PASS
TX-DNL 4FSK VN 0 0.033 0.034 0.028 2.5 PASS
TX-DNL 4FSK N 10 0.030 0.032 0.030 2.5 PASS
TX-DNL 4FSK VN 20 0.030 0.032 0.027 2.5 PASS
TX-DNL 4FSK N 30 0.033 0.035 0.028 2.5 PASS
TX-DNL 4FSK VN 40 0.031 0.032 0.028 2.5 PASS
TX-DNL 4FSK VN 50 0.032 0.034 0.028 +2.5 PASS
TX-ANH FM VN -30 0.139 0.084 0.062 2.5 PASS
TX-ANH FM Vn -20 0.136 0.079 0.061 25 PASS
TX-ANH FM VN -10 0.136 0.080 0.060 2.5 PASS
TX-ANH FM VN 0 0.137 0.079 0.063 2.5 PASS
TX-ANH FM VN 10 0.134 0.083 0.061 2.5 PASS
TX-ANH FM Vn 20 0.127 0.077 0.058 25 PASS
TX-ANH FM VN 30 0.131 0.080 0.063 2.5 PASS
TX-ANH FM Vn 40 0.134 0.084 0.059 25 PASS
TX-ANH FM VN 50 0.129 0.084 0.061 2.5 PASS
TX-ANL FM Vn -30 0.142 0.042 0.163 25 PASS
TX-ANL FM VN -20 0.143 0.044 0.168 2.5 PASS
TX-ANL FM Vn -10 0.140 0.045 0.163 25 PASS
TX-ANL FM VN 0 0.147 0.045 0.155 2.5 PASS
TX-ANL FM Vn 10 0.150 0.043 0.156 2.5 PASS
TX-ANL FM VN 20 0.138 0.041 0.153 2.5 PASS
TX-ANL FM VN 30 0.151 0.045 0.157 +2.5 PASS
TX-ANL FM VN 40 0.141 0.044 0.158 2.5 PASS
TX-ANL FM Vn 50 0.140 0.044 0.154 +2.5 PASS
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Appendix G:Frequency Stability Test & Voltage

Test Conditions

Frequency error (ppm)

Operation |Modulation Limit
Result

Mode TyPe | voltage | Temperature |  CH, CHy, CHy (ppm)
TX-DNH 4FSK Vn Tn 0.011 0.015 0.022 +2.5 PASS
TX-DNH 4FSK Vi Tn 0.011 0.015 0.022 25 PASS
TX-DNH 4FSK \ Tn 0.011 0.016 0.023 +2.5 PASS
TX-DNL 4FSK VN Tn 0.030 0.032 0.027 25 PASS
TX-DNL 4FSK Vi Tn 0.030 0.033 0.027 2.5 PASS
TX-DNL 4FSK VH TN 0.032 0.034 0.028 2.5 PASS
TX-ANH FM VN Tn 0.127 0.077 0.058 2.5 PASS
TX-ANH FM Vi TN 0.127 0.079 0.059 2.5 PASS
TX-ANH FM VH Tn 0.129 0.078 0.059 2.5 PASS
TX-ANL FM AN TN 0.138 0.041 0.153 2.5 PASS
TX-ANL FM Vi Tn 0.139 0.041 0.155 2.5 PASS
TX-ANL FM VH TN 0.140 0.043 0.157 2.5 PASS
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Appendix H:Transmitter Frequency Behavior

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-DNH

4FSK

CHwm

]

ﬂ@] Analog Demod E]I

Multiview | spectrum

Ref Level 33.00 d6m  Offset 20.50 d8
Att 27 4B AQT
TRG:IFP{17MHz ) YIG Bypass

100ms DBW 25kHz Freq 481.0 MHz

main

| EEERE 1001 pts 10.0ms
4 Result Summary
Carrier Power 32,05 dBm Carrier Offset -104.20 Hz
+Peak | -Peak | iPeak/2 | RMS | Mod.Freq. | _ sInaD | THD |
M| 13.754 kHz -16.506 kHz 15.13 kHz  2.8268 kHz - - -
* Measuring... EEEREY W8 18:55:38

Dale: 2MAR 2021 185537

OFF~ON

TX-DNH

4FSK

CHwm

ﬂ@] Analog Demod E]I \j

Multiview | spectrum

Ref Level 33.00 d6m  Offset 20.50 d8
Att 27

a8 AQT 100ms DBW 25kHz Freq 481.0 MHz
TRG:II Y1G Bypass
. T
Ml
o
|
| %
5 ki ‘ ‘
-
- i

| R 1001 pts 10.0ms
4 Result Summary
Carrier Power 32.09 dBm Carrier Offset_-28.60 Hz
+Peak I -Peak | sPeakf2 | RMS | Mod.Freq. | _SINAD | THD |
M| 21.068 kHz -23.054 kHz 22.061 kHz  8.7852 kHz  1.0114 kHz - ---

'[ nalog Demod: Waiting far Trigger. #) Measuring... W we “’w!_f&!sll

Date: 2MAR 2021 185501

ON-OFF

TX-ANH

FM

CHwm

Multiview | Spectrum [ « ]| Analog Demod (= )| :J

Ref Level 33.00 d6m  Offset 20.50 d8
100ms DBW 25kHz Freq 481.0 MHz

CF 481.0 MHz 1001 prs. 10.0ms
4 Result Summary
Carrier Power 32.04 dBm Carrier Offset -103.14 Hz
+Peak | Peak | sPeak/2 | RMS | Mod.Freq. | _ sInaD | THD |
M| 18.863 kHz -12.426 kHz 15.644 kHz  8.8448 kHz - - -

TR
* Measuring... (EEEEENEN W8 18:53:11

Date: 2MAR 2021 185311

OFF~ON
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Appendix H:Transmitter Frequency Behavior

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-ANH

FM

CHwm

MultiView ISpa:h'um

C E]] Analog Demod LIJI \j

Offset 20.50 d8
48 AQT 100ms DBW 25kHz Freq 481.0 MHz
ass

s2s i !
L
= — = — —= — —— e |
15k
UKL
; ’ l
I | ]
! |
25k
Icr 481.0 MHz 1001 prs. 10.0ms
3 Result Summary
Carrier Power 32,09 dBm Carrier Offset -28.75 Hz
+Peak l -Peak L Peak/2 | RMS | Mod, Freq, L SINAD | THD |
M| 12.002 kHz -17.712 kHz 14.857 kHz 8.7146 kHz 1.0156 kHz - —
| Analog Demod: Walling for Trigger.: §] easuring . ARAMLLE b0 ey

Dale: 2MAR 2021 185429

ON-OFF
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Appendix I:Spurious Emission On Antenna Port

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-DNH

4FSK

CHL

RefLevel 20.00dEm Offset 0.50 4B Mode Auto Sweep

T SpuUrioUs ERISSIons

M2[1] 10.36 dBm|
1,350052000 GHz
M1[1] 27,33 dBm|

900.017000 MHz|

SPURIOUS_LINE_fES_00L

30.0 MHZ 64002 pts 497,0 MHz 5.0 GHz
2 Result Summary
Range Low. L Range Up. | RBW Frequency. | Power Abs | ALimit.
30,000 MHz 1.000 GHz 100.000 kHz 900.01734 MHz -37.33 dBm -200.00 dB
1.000 GHz 5.000 GHz 1.000 MHz 1.35005 GHz -40.36 dBm -200.00 dB
Measuring... ERARENEND WO 55.0595: '}BU:S!E

Date: 3. MAR 2021 064956

TX-DNH

4FSK

CHwm

RefLevel 20.00dEm Offset 0.50 4B

Mode Auto Sweep

T SpUAGLS EMISSIONs
1,9239090 2
M1[1 31.17 dim)|
1.442924000 GHz|
o
0 a
SPURIGUS_LINE_AB5_00L
-0 d
40
50 t
ool W
30.0 MHZ 64002 pts 497,0 MHz 5.0 GHz
2 Result Summary
Range Low. L Range Up. | RBW Frequency. | Power Abs | ALimit.
30,000 MHz 1.000 GHz 100.000 kHz 588.68738 MHz -23.66 dBm -200.00 dB
1.000 GHz 5.000 GHz 1.000 MHz 1.92391 GHz -29.08 dBm -200.00 dB
Measuring... WRRRLLED WO 10:04:40

Date: 3. MAR 2021 10004:40

TX-DNH

4FSK

CHn

RefLevel 20.00dEm Offset 0.50 4B

Mode Auto Sweep

T SpuUrioUs ERISSIons

1536046000 GHz|

30.0 MHZ 64002 pts 597,0 MHz 6.0 GHz
2 Result Summary
Range Low. L Range Up. | RBW " Freguency. | Power Abs ALimit.
30,000 MHz 1,000 GHz 100.000 kHz 511.96884 MHz -39.15 dBm -200.00 dB
1.000 GHz 6,000 GHz 1.000 MHz 1.53600 GHz -42.93 dBm -200.00 dB
Measuring... ERARENEND WO

Date: 3. MAR 2021 06c57:00
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Appendix I:Spurious Emission On Antenna Port

Operation
Mode

Modulation
Type

Test
Channel

TEST PLOT RESULT

TX-ANH

FM

CHL

Mode Auto Sweep

RefLevel 20.00dEm Offset 0.50 4B

Date: 3. MAR 2021 0650048

T SpUAGLS EMISSIONs
M1
900,01
M2[1 10.24 dBm|
1.350067000 GHz}
o
-0
SPURIGUS_LINE_AB5_00L
a0 o
40
50 o
L
0a
30.0 MHZ 64002 pts 497,0 MHz _ 5.0 GHz
2 Result Summary
Range Low. L Range Up. | RBW Frequency. | Power Abs ALimit.
30,000 MHz 1,000 GHz 100.000 kHz 900.01734 MHz -37.21 dBm -200.00 dB
1.000 GHz 5.000 GHz 1.000 MHz 1.35005 GHz -40.24 dBm -200.00 dB
Measuring... WRRRLLED WO 55.0595: 'slgu;za!

TX-ANH

FM

CHwm

RefLevel 20.00dEm Offset 0.50 4B Mode Auto Sweep

T SpuUrioUs ERISSIons

1923909000 GHz
M1[1 31.72 dBm)|

1442924000 GHz|

SPURIOUS_LINE_fES_00L

Date: 3. MAR 2021 10002258

0 o
30.0 MHZ 64002 pts 497,0 MHz _ 5.0 GHz
2 Result Summary
Range Low. L Range Up. | RBW Fregquency. | Power Abs | ALimit.
30,000 MHz 1,000 GHz 100.000 kHz 961.97416 MHz -44.84 dBm -200.00 dB
1.000 GHz 5.000 GHz 1.000 MHz 1.92391 GHz -29.19 dBm -200.00 dB
Measuring... ERARENEND WO 55.1505:;25:5!9!

TX-ANH

FM

CHn

RefLevel 20.00dEm Offset 0.50 4B Mode Auto Sweep

T SpuUrioUs ERISSIons

1536046000 GHz|

SPURIOUS_LINE_fES_00L

Date: 3. MAR 2021 065826

30.0 MHZ 64002 pts 597,0 MHz _ 6.0 GHz
2 Result Summary
Range Low. L Range Up. | RBW Freguency. | Power Abs | ALimit.
30,000 MHz 1,000 GHz 100.000 kHz 511.96884 MHz -39.17 dBm -200.00 dB
1.000 GHz 6,000 GHz 1.000 MHz 2.04786 GHz -42.90 dBm -200.00 dB
Measuring... WRARNALED W0 55.0595: 's!au::'!a!

----End of Report----
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