1. Bandwidth

1.1 Test Result

Appendix for 15.247

Frequency 20dB Bandwidth .
Test Mode (MH2) TX Type ANT No. Test Result (MH2) Verdict
2402 SISO 1 1.027 PASS
GFSK 2441 SISO 1 1.032 PASS
2480 SISO 1 1.030 PASS
2402 SISO 1 1.362 PASS
Pi/4DQPSK 2441 SISO 1 1.366 PASS
2480 SISO 1 1.370 PASS
2402 SISO 1 1.345 PASS
8DPSK 2441 SISO 1 1.346 PASS
2480 SISO 1 1.349 PASS
Frequenc 99% Occupied Bandwidth
Test Mode (&HZ) y TX Type ANT No. Test Rosult (MH2)
2402 SISO 1 0.906 Only for Report Use
GFSK 2441 SISO 1 0.904 Only for Report Use
2480 SISO 1 0.903 Only for Report Use
2402 SISO 1 1.199 Only for Report Use
Pi/ADQPSK 2441 SISO 1 1.205 Only for Report Use
2480 SISO 1 1.209 Only for Report Use
2402 SISO 1 1.210 Only for Report Use
8DPSK 2441 SISO 1 1.215 Only for Report Use
2480 SISO 1 1.218 Only for Report Use




1.2 Test Graph - 20dB Bandwidth
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1.3 Test Graph - 99% Occupied Bandwidth
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2. Maximum Conducted Output Power

2.1 Test Result

Frequency Measured Peak . .

Test Mode Tx Type Output Power (dBm) Limits (dBm) Verdict
(MHz) Ant 1

2402 SISO 1.35 20.97 PASS

GFSK 2441 SISO 2.29 20.97 PASS

2480 SISO 2.68 20.97 PASS

2402 SISO 3.30 20.97 PASS

Pi/4ADQPSK 2441 SISO 4.25 20.97 PASS

2480 SISO 4.57 20.97 PASS

2402 SISO 3.64 20.97 PASS

8DPSK 2441 SISO 4.61 20.97 PASS

2480 SISO 4.90 20.97 PASS

2.2 Test Graph
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3. Carrier frequency separation

3.1 Test Result

Channel 20dB
Test Mode TX Type ANT No. Separation Bandwidth Limits (MHz) Verdict
(MHz) (MHz)
GFSK SISO 1 1.000 1.032 =>0.688 PASS
Pi/4ADQPSK SISO 1 0.981 1.370 >0.913 PASS
8DPSK SISO 1 1.005 1.349 >0.899 PASS
3.2 Test Graph
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4. Number of hopping frequencies

4.1 Test Result

Test Mode TX Type ANT No. Num of Hopping Frequencies Limits Verdict
GFSK SISO 1 79 215 PASS
PIADQPS | siso 1 79 215 PASS
8DPSK SISO 1 79 215 PASS

4.2 Test Graph
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5. Time of Occupancy (Dwell Time)

5.1 Test Result

Duration | Obeser Num of Dwell

Test Packet TX ANT | of Single vation Pulse in Time Limits Verdict

Mode Type Type No. Pulse Period | Observation (ms) (ms)

(ms) (s) Period
DH1 SISO 1 0.375 31.6 373 139.875 <400 PASS
GFSK DH3 SISO 1 1.660 31.6 169 280.540 <400 PASS
DH5 SISO 1 2.925 31.6 110 321.750 <400 PASS
Pi/4AD | 2DH1 SISO 1 0.375 31.6 373 139.875 <400 PASS
QPS 2DH3 SISO 1 1.651 31.6 169 279.019 <400 PASS
K 2DH5 SISO 1 2.927 31.6 109 319.043 <400 PASS
8DPS 3DH1 SISO 1 0.376 31.6 372 139.872 <400 PASS
K 3DH3 SISO 1 1.653 31.6 169 279.357 <400 PASS
3DH5 SISO 1 2.919 31.6 109 318.171 <400 PASS
5.2 Test Graph
10 Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH1_HOPP_ANT1

Level (dBm)

=10 4

—20 1

|
w
o

L

—40 1

—50 1

|
o
o

L

=70

—-80

-901

A AL A "

min“HL” \h.lfﬂn.ull‘gh [l L

il T bl

—100 -+
0.0

Time (ms)

2020-10-15 16:56

ANT=1 (SISO)

Center=2.441GHz

RBW=910kHz
VBW=910kHz
Detector=Peak

Trace=MAX Hold
Sweep Point=30001
Sweep Time=20ms

Time of Pulse:

0.375ms

— Trace

20.0




10

Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH1_HOPP_ANT1

Level (dBm)

=50 +-—-—--

‘IuH | ! Il AU o

-100
0.0

Time (ms) 2020-10-15 16:57

T ] ] ] ] ANT=1 (SISO)
H H | | H | | | | Center=2.441GHz
| | 3 3 | 3 3 3 3 RBW=910kHz
0 I I VBW=910kHz
005000 00000
i i Trace=MAX Hold
i i Sweep Point=30001
—10 Sweep Time=31.65
-20
— =30
£
% Number of Pulse:
373
: —40 Dwell Time:
(] 139.875ms
>
[}}
— =50
R Qi M M A A A A e R L 1A A SR s M b
-804t s A j"""'"'"’T"'""'"”“ """"""" |
| | | ‘ | | | — Trace
-90 T T T T T T T
0.0 31.6
Time (s) 2020-10-15 16:57
Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH3_HOPP_ANT1
10 ] ] T ] i ] ] ] ] ANT=1 (SISO)
H Center=2.441GHz
RBW=910kHz
VBW=910kHz

Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=20ms

Time of Pulse:
1.660ms

—— Trace

1
20.0




= =
0 0
N 8¢ m N 8 E
T Do~ a = Too
FeaB207 : Fea¥201 ;
a N I = 5 N I o
2ILTexcy g e v GYEEBLLy & i
mnaco L5 E S £E ® wnco I L5 E a Il
Liaas=8F . Eg e Lioass=8F Ew o
HET el aa g FEs = HsT T8l aa S E =
I 8 YO0 = Il [y o0
YU g o 1= U~ o YUy o o~
mmmwamww Sgzg mmmwamww EQ
< OF®on 240N (=} < OO ® (]
~ (=] i i i i i
m n | | |
o ' ' i
— | | H H H
[Ty | | 1 | |
= |
: i
= v
— i i i i i
& i i i !
o i
o i
~ | | H H H
““““ R T
i i i i i
w
—
]

Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH3_HOPP_ANT1
Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH5_HOPP_ANT1

10
0

o o o©o o o o o
R S A S N N

-80
-90
-100
-110

(wgp) 19as7

40.0

2020-10-15 16:53

Time (ms)

0.0




Level (dBm)

10

Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH5_HOPP_ANT1

ANT=1 (SISO)
Center=2.441GHz
RBW=910kHz

| vBW=910kHz

Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=31.65

Number of Pulse:
110

Dwell Time:
321.750ms

Level (dBm)

—— Trace
-90 T T T T T T
0.0 31.6
Time (s) 2020-10-15 16:54
Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH1_HOPP_ANT1

10 i : : | i i | i : ANT=1 (SISO}
| | | | | | | | Center=2.441GHz

i i | | i | | | RBW=910kHz

+ VBW=910kHz

-100

l.u\".h_ b bRk ‘

VAR ek o LA ARt (AL O L

0.0

Time (ms)

2020-10-1517:16

1
20.

Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=20ms

Time of Pulse:
0.375ms

— Trace

0




10

Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH1_HOPP_ANT1

0

ANT=1 (SISO}
Center=2.441GHz
RBW=910kHz
VBW=910kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=31.65

Level (dBm)

—50 4

—60

-80

—90 1

=10
-20
— =30
E
% Number of Pulse:
373
: —40 Dwell Time:
(] 139.875ms
>
[}}
— =50
B0 L
D A T S 3.. _____________________________________________________
804 b —
‘ —— Trace
-90 T T T T T T T
0.0 31.6
Time (s) 2020-10-15 17:17
Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH3_HOPP_ANT1
10 i : : i i i i i | ANT=1 (SISO}
Center=2.441GHz
RBW=910kHz
VBW=910kHz

Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=20ms

Time of Pulse:
1.651ms

L L ] Huw it T u Hv-w-‘”n O ik

T I el e Al

— Trace

-100
0.0

!
20.0
Time (ms) 2020-10-15 17:17




Level (dBm)

10

Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH3_HOPP_ANT1

ANT=1 (SISO)
Center=2.441GHz
RBW=910kHz
VBW=910kHz

-90

0.0

31.

Time (s) 2020-10-15 17:18

Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=31.65

Number of Pulse:
169

Dwell Time:
279.019ms

— Trace

6

Level (dBm)

Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH5_HOPP_ANT1

\Lll.\H} L1 At g LI'IM\I (e i | Al bl

-100
0.0

ANT=1 (SISO}
Center=2.441GHz
RBW=910kHz
VBW=910kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=20ms

Time of Pulse:
2.927ms

— Trace

1
20.0

Time (ms) 2020-10-15 17:13




Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH5_HOPP_ANT1

30001
31.65

2.441GHz
Peak
MAX Hold

1(sIs0)

Center=
=910kHz
=910kHz

RBW

VBW
Detector:
Trace
Sweep Point
Sweep Time

=
2
<

Number of Pulse:

109
Dwell Time
319.043ms

=30

I I
(wgp) (2Aa7

Trace

—-80

-90

31.6

0.0

-10-1517:14

2020

Time (s)

30001
20ms

2.441GHz

1 (SIS0)
Center:
1MHz
=Peak
MAX Hold

RBW:

ANT=
=1MHz
Detector
Trace=|
Sweep Time

Time of Pulse:
0.376ms

——__| sweep Point:

] VBW:

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH1_HOPP_ANT1

=20 -

Trace

904

=30
—40 4

o ©o o o
R

(wgp) 19ns7

-100 +———

-110

20.0

0.0

2020-10-1517:33

Time (ms)




10

1000000000000 0000000000000 OO

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH1_HOPP_ANT1

ANT=1 (SISO}
Center=2.441GHz
RBW=1MHz
VBW=1MHz
Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=31.65

Time (ms)

=10
-20
— =30
£
% Number of Pulse:
372
: —40 Dwell Time:
(] 139.872ms
>
[}}
— =50
—60 -
-804t s A j"""'"'"’T"'""'"”“ """"""" |
| | i ‘ | | | — Trace
-90 T T T T T T T
0.0 31.6
Time (s) 2020-10-15 17:34
Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH3_HOPP_ANT1
10 i i ] i i | i i | ANT=1 (SISO)
Center=2.441GHz
RBW=1MHz
04 VBW=1MHz
Detector=Peak
Trace=MAX Hold
Sweep Point=30001
—10 A Sweep Time=20ms
=20 A
m30
E |
m 404 1
E Time of Pulse:
= | | ! ! | ! ! ! ! L653ms
1S I SR S O S O U SO SN SO S
S =50 ¢
[ H]
—
—-60 T E e ey
=70
—80 ui” ot L.I Sl
—90 A
i i | | . | H | | —— Trace
-100 T T T T T T T T T 1
0.0 20.0

2020-10-1517:35




Level (dBm)

10

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH3_HOPP_ANT1

—-80

-90

0.0

31.

Time (s) 2020-10-15 17:36

ANT=1 (SISO}
Center=2.441GHz
RBW=1MHz
VBW=1MHz
Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=31.65

Number of Pulse:
169

Dwell Time:
279.357ms

— Trace

6

Level (dBm)

| | | |
& w N =
o o o o

L L L L

—50 4

|
=]
o

=70

—90 1

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH5_HOPP_ANT1

Ak

-100

Time (ms) 2020-10-15 17:30

20.

ANT=1 (SISO)
Center=2.441GHz
RBW=1MHz
VBW=1MHz
Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=20ms

Time of Pulse:
2.919ms

—— Trace

0




Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH5_HOPP_ANT1

ANT=1 (SISO)
Center=2.441GHz
RBW=1MHz
0 VBW=1MHz
Detector=Peak
Trace=MAX Hold
Sweep Point=30001
—10 Sweep Time=31.65
-20
— -30
£
% Number of Pulse:
: —40 ‘ é?ugell Time:
Q 318.171ms
>
[}]
— =50
60 4 MM Al M A M M
=70 i B i
Wl
ol p L ] |Eme
0.0 31.6
Time (s) 2020-10-15 17:31
6. Unwanted Emissions in Non-restricted Frequency Bands
6.1 Test Result
Frequency Spurious Conducted - .
Test Mode (MH2) TX Type ANT No. Emission (dBm) Limits (dBm) Verdict
2402 SISO 1 Refer to test graph -17.78 PASS
GESK 2441 SISO 1 Refer to test graph -17.78 PASS
2480 SISO 1 Refer to test graph -17.78 PASS
Hopping SISO 1 Refer to test graph -17.78 PASS
2402 SISO 1 Refer to test graph -19.13 PASS
. 2441 SISO 1 Refer to test graph -19.13 PASS
Pi/4ADQPSK 2480 SISO 1 Refer to test graph -19.13 PASS
Hopping SISO 1 Refer to test graph -19.13 PASS
2402 SISO 1 Refer to test graph -19.19 PASS
8DPSK 2441 SISO 1 Refer to test graph -19.19 PASS
2480 SISO 1 Refer to test graph -19.19 PASS
Hopping SISO 1 Refer to test graph -19.19 PASS
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