1. Bandwidth

1.1 Test Result

Appendix for 15.247

Test Mode Fr?&fzr)‘cy TX Type ANT No. Baﬁgsv? dth Verdict
2402 SISO 1 1.014 PASS
GFSK 2441 SISO 1 0.976 PASS
2480 SISO 1 1.058 PASS
2402 SISO 1 1.355 PASS
Pi/ADQPSK 2441 SISO 1 1.361 PASS
2480 SISO 1 1.359 PASS
2402 SISO 1 1.317 PASS
8DPSK 2441 SISO 1 1.345 PASS
2480 SISO 1 1.315 PASS
Test Mode Fr?&tg;cy TX Type ANT No. 99% Occupied Bandwidth
2402 SISO 1 0.900 Only for Report Use
GFSK 2441 SISO 1 0.911 Only for Report Use
2480 SISO 1 0.898 Only for Report Use
2402 SISO 1 1.207 Only for Report Use
Pi/ADQPSK 2441 SISO 1 1.208 Only for Report Use
2480 SISO 1 1.212 Only for Report Use
2402 SISO 1 1.216 Only for Report Use
8DPSK 2441 SISO 1 1.219 Only for Report Use
2480 SISO 1 1.223 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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Bandwidth NTNV_Pi/4DQPSK_SISO_2DH5_2402MHz_ANT1
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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 6.21 20.97 PASS

GFSK 2441 SISO 6.82 20.97 PASS

2480 SISO 6.54 20.97 PASS

2402 SISO 3.04 20.97 PASS

Pi/4ADQPSK 2441 SISO 3.62 20.97 PASS

2480 SISO 3.50 20.97 PASS

2402 SISO 3.46 20.97 PASS

8DPSK 2441 SISO 4.04 20.97 PASS

2480 SISO 3.89 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
(MHz2) (MHz)
GFSK SISO 1 1.000 1.058 =0.705 PASS
Pi/4ADQPSK SISO 1 1.020 1.361 20.907 PASS
8DPSK SISO 1 0.999 1.345 >0.897 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 =15 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 0.384 31.6 320 122.880 <400 PASS
GFSK DH3 SISO 1 1.640 31.6 166 272.240 <400 PASS
DH5 SISO 1 2.888 31.6 103 297.464 <400 PASS
Pi/AD 2DH1 SISO 1 0.426 31.6 319 135.894 <400 PASS
QPS 2DH3 SISO 1 1.642 31.6 165 270.930 <400 PASS
K 2DH5 SISO 1 2.890 31.6 116 335.240 <400 PASS
8DPS 3DH1 SISO 1 0.390 31.6 320 124.800 <400 PASS
K 3DH3 SISO 1 1.642 31.6 168 275.856 <400 PASS
3DH5 SISO 1 2.928 31.6 116 339.648 <400 PASS
5.2 Test Graph
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6. Unwanted Emissions in Non-restricted Frequency Bands

6.1 Test Result

Test Mode Fr((al\(jﬁl_lezr;cy TX Type ANT No. Spé%?:;oio(g%urﬁged Limits (dBm) Verdict
2402 SISO 1 Refer to test graph -13.34 PASS

GESK 2441 SISO 1 Refer to test graph -13.34 PASS
2480 SISO 1 Refer to test graph -13.34 PASS

Hopping SISO 1 Refer to test graph -13.34 PASS

2402 SISO 1 Refer to test graph -19.17 PASS

. 2441 SISO 1 Refer to test graph -19.17 PASS
Pi/4ADQPSK 2480 SISO 1 Refer to test graph -19.17 PASS
Hopping SISO 1 Refer to test graph -19.17 PASS

2402 SISO 1 Refer to test graph -18.94 PASS

8DPSK 2441 SISO 1 Refer to test graph -18.94 PASS
2480 SISO 1 Refer to test graph -18.94 PASS

Hopping SISO 1 Refer to test graph -18.94 PASS




6.2 Test Graph

Unwanted Emissions in Non-restricted Frequency Bands

NTNV_GFSK_SISO_DH5_2441MHz_ANT1

ANT=1 (SISO)

RBW=100kHz

VBW=300kHz

_ | Detector=Peak
Trace=MAX Hold

Sweep Point=1001

Sweep Time=1ms

Level (dBm)

— =20 ;
£ i
o |
e} | Marker:
~ 304 b2 1: 2441.155 MHz
E 6.66dBm
> i
[H] |
_|
80 —— Trace
2440.268 2441.732
Frequency (MHz) 2020-10-17 10:56
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2402MHz_ANT1
20 T T T T T ANT=1 (5I50)
RBW=100kHz
VBW=300kHz

_ | Detector=Peak
Trace=MAX Hold
Sweep Point=1001
Sweep Time=9.6ms

Marker:
1: 2401.900 MHz
5.88dBm

Limit: -13.340 dBm

—— Trace

—-80
2310.0

Frequency (MHz)

2410.0
2020-10-17 10:56




Level (dBm)

Unwanted Emissions in Non-restricted Frequency Bands

NTNV_GFSK_SISO_DH5_2402MHz_ANT1

ANT=1 (SIS0}
RBW=100kHz
VBW=300kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=16647
Sweep Time=2.387s

Marker:

1:2401.595 MHz
5.10dBm

2:24761.490 MHz
-45.69dBm

Limit: -13.340 dBm

m)

Level (dB

1 | | H | i ‘ — Trace
—-80 T T T T T T T
30.0 25000.0
Frequency (MHz) 2020-10-17 10:56
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2441MHz_ANT1

20 | | i | | ANT=1 (SISO}

RBW=100kHz

VBW=300kHz

Detector=Peak
Trace=MAX Hold
Sweep Point=16647
Sweep Time=2.3875

-20 41

—30 1

-80

Marker:

1:2440.597 MHz
6.14dBm

2:24711.988 MHz
-45.92dBm

Limit: -13.340 dBm

3 —— Trace

30.0

Frequency (MHz)

25000.0
2020-10-17 10:56




Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2480MHz_ANT1

ANT=1 (SIS0}
RBW=100kHz
VBW=300kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=1001
Sweep Time=2.733ms

Level (dBm)

Marker:
1:2480.148 MHz
6.50dBm

Limit: -13.340 dBm

! —— Trace
—-80 T T
2472.0 2500.0
Frequency (MHz) 2020-10-17 10:56
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2480MHz_ANT1

20 | | i | | ANT=1 (SISO}
RBW=100kHz
VBW=300kHz

Detector=Peak
Trace=MAX Hold
Sweep Point=16647
Sweep Time=2.3875

-20 41

m)

—30 1

Level (dB

-80

Marker:

1:2479.598 MHz
5.84dBm

2:24753.990 MHz
-46.23dBm

Limit: -13.340 dBm

3 —— Trace

30.0

Frequency (MHz)

25000.0

2020-10-17 10:56




Level (dBm)

20

Unwanted Emissions in Non-restricted Frequency Bands

NTNV_GFSK_SISO_DH5_2441MHz_ANT1

ANT=1 (SISO}
RBW=100kHz
VBW=300kHz
Detector=Peak

| Trace=MAX Hold

Sweep Point=1001
Sweep Time=2.733ms

Marker:
1:2404.200 MHz
5.95dBm

Limit: -13.340 dBm

—— Trace

2410.0

Frequency (MHz) 2020-10-17 10:56

Level (dBm)

20

Unwanted Emissions in Non-restricted Frequency Bands

NTNV_GFSK_SISO_DH5_2441MHz_ANT1

-80 }

2472.0

ANT=1 (SISO}
RBW=100kHz
VBW=300kHz
Detector=Peak

| Trace=mAx Hold

Sweep Point=1001
Sweep Time=2.733ms

Marker:
1:2472.168 MHz
6.38dBm

Limit: -13.340 dBm

— Trace

250

Frequency (MHz) 2020-10-17 10:56

0.0




Unwanted Emissions in Non-restricted Frequency Bands

NTNV_Pi/4DQPSK_SISO_2DH5_2441MHz_ANT1

Level (dBm)

ANT=1 (SISO}
| RBW=100kHz
| VBW=300kHz
1. i _| Detector=Peak
0 i Trace=MAX Hold
Sweep Point=1001
Sweep Time=1ms
=10 e
—20 4 —t— L
£ | |
m i !
e} | marker:
~— i - I = - i - Lo - 1:2441.163 MHz
E ! ! : 0.83dBm
> |
v | | | | | | | | |
—— Trace
-90 T T T T T T T T
2439.979 2442.021
Frequency (MHz) 2020-10-17 11:15
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_Pi/4DQPSK_SISO_2DH5_2402MHz_ANT1
10 ] T | ] ] ANT=1 (SISO)
| H RBW=100kHz
| | | | ‘ VBW=300kHz
i i Detector=Peak
B B B T T B B | Trace=mAx Hold
1 ! | | ! Sweep Point=1001
i i i | | | Sweep Time=9.6ms

Marker:
1:2402.200 MHz
0.35dBm

Limit: -19.170 dBm

— Trace
-90 T T T T T T T
2310.0 2410.0

Frequency (MHz)

2020-10-17 11:15




Level (dBm)

Unwanted Emissions in Non-restricted Frequency Bands

—-10

NTNV_Pi/4DQPSK_SISO_2DH5_2402MHz_ANT1

—20 4

—30 41

|
IS
o

L

o

ANT=1 (SIS0}
RBW=100kHz
VBW=300kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=16647
Sweep Time=2.387s

Marker:

1:2401.595 MHz
-2.83dBm

2:24701.488 MHz
-46.49dBm

Limit: -19.170 dBm

m)

Level (dB

1 1 | | . | | | | —— Trace
-90 T T T T T T T T T
30.0 25000.0
Frequency (MHz) 2020-10-17 11:15
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_Pi/4DQPSK_SISO_2DH5_2441MHz_ANT1
10 | | i | | ANT=1 (SISO}
RBW=100kHz
VBW=300kHz
Detector=Peak

=10 41

-90

30.0

Frequency (MHz) 2020-10-17 11:15

Trace=MAX Hold
Sweep Point=16647
Sweep Time=2.3875

Marker:

1:2440.597 MHz
0.40dBm

2:24776.491 MHz
-45.75dBm

Limit: -19.170 dBm

— Trace

25000.0




Unwanted Emissions in Non-restricted Frequency Bands

NTNV_Pi/4DQPSK_SISO_2DH5_2480MHz_ANT1
10 i I ] i ] ] ANT=1 (SISO)
RBW=100kHz
VBW=300kHz
0 Detector=Peak
Trace=MAX Hold
Sweep Point=1001
Sweep Time=2.733ms
—10 1
—20 4
— —30 A
E Marker:
ko] 1: 2480.176 MHz
-._.r —40 A 0.88dBm
g Limit: -19.170 dBm
[}
— =50 A
—60
=70 4
—80 :
' | | . | | | ‘ —— Trace
-90 T T T T T T T T
2472.0 2500.0
Frequency (MHz) 2020-10-17 11:15
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_Pi/4DQPSK_SISO_2DH5_2480MHz_ANT1
10 i i : i i

ANT=1 (SISO)
RBW=100kHz
VBW=300kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=16647
Sweep Time=2.3875

Level (dBm)

-90 }

Marker:

1:2479.598 MHz
-0.97dBm

2:24728.489 MHz
-46.16dBm

Limit: -19.170 dBm

— Trace

30.0

Frequency (MHz)

25000.0

2020-10-17 11:15




Unwanted Emissions in Non-restricted Frequency Bands

NTNV_Pi/4DQPSK_SISO_2DH5_2441MHz_ANT1

ANT=1 (SISO}
RBW=100kHz
VBW=300kHz
Detector=Peak

"| Trace=maX Hold

Sweep Point=1001
Sweep Time=2.733ms

Level (dBm)

-90
2472.0

—10 A
_20 -
—~ —30
£
o Marker:
o 1: 2410.000 MHz
~ —40 4 -0.56dBm
g Limit: -19.170 dBm
(]
— -50+
—60 -
_70  —
—80 -
—— Trace
-90 T T T T T T T
2310.0 2410.0
Frequency (MHz) 2020-10-17 11:15
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_Pi/4DQPSK_SISO_2DH5_2441MHz_ANT1
10 ] ] T ] ] ANT=1 (SISO)
RBW=100kHz
VBW=300kHz

Detector=Peak

| Trace=mAx Hold

Sweep Point=1001
Sweep Time=2.733ms

Marker:
1:2477.152 MHz
0.98dBm

Limit: -19.170 dBm

— Trace

2500.0

Frequency (MHz) 2020-10-17 11:15




Unwanted Emissions in Non-restricted Frequency Bands

NTNV_8DPSK_SISO_3DH5_2441MHz_ANT1

Level (dBm)

ANT=1 (SISO}
| RBW=100kHz
| VBW=300kHz
1. | Detector=Peak
0 I | Trace=MAX Hold
Sweep Point=1001
Sweep Time=1ms
=10 e
—204
£ i
m | i
e} Marker:
~ i S — e —— i SR 1: 2441.157 MHz
E ! : 1.06dBm
> |
v | | | | | | | | |
—— Trace
-90 T T T T T T T T
2439.991 2442.009
Frequency (MHz) 2020-10-17 11:30
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_8DPSK_SISO_3DH5_2402MHz_ANT1
10 ] T | ] ] ANT=1 (SISO)
| H RBW=100kHz
| | 3 | ‘ VBW=300kHz
i i Detector=Peak
B B B T T B B | Trace=mAx Hold
| ! ! | ! Sweep Point=1001
i i i | | | Sweep Time=9.6ms

Marker:
1: 2402.000 MHz
0.06dBm

Limit: -18.940 dBm

W
— Trace
-90 T T T T T T T
2310.0 2410.0

Frequency (MHz)

2020-10-17 11:30




Level (dBm)

Unwanted Emissions in Non-restricted Frequency Bands
NTNV_8DPSK_SISO_3DH5_2402MHz_ANT1

ANT=1 (SIS0}
RBW=100kHz
VBW=300kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=16647
Sweep Time=2.387s

=104 : :
—20 4
—30
Marker:
1:2401.595 MHz
-3.70dBm
07 2:24675.987 MHz
-46.43dBm

Limit: -18.940 dBm

m)

Level (dB

— Trace
-90 T T T T T T T T
30.0 25000.0
Frequency (MHz) 2020-10-17 11:30
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_8DPSK_SISO_3DH5_2441MHz_ANT1
10 | | i | | ANT=1 (SISO}
RBW=100kHz
VBW=300kHz

Detector=Peak
Trace=MAX Hold
Sweep Point=16647
Sweep Time=2.387s

-90 T

30.0

Marker:

1:2440.597 MHz
-0.25dBm

2:24699.988 MHz
-46.50dBm

Limit: -18.940 dBm

— Trace

25000.0

Frequency (MHz) 2020-10-17 11:30




Unwanted Emissions in Non-restricted Frequency Bands
NTNV_8DPSK_SISO_3DH5_2480MHz_ANT1

ANT=1 (SIS0}
RBW=100kHz
VBW=300kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=1001
Sweep Time=2.733ms

Marker:
1:2480.148 MHz
0.70dBm

Limit: -18.940 dBm

Level (dBm)
5

| | | | | | | | ‘ —— Trace
-90 T T
2472.0 2500.0

Frequency (MHz) 2020-10-17 11:30

Unwanted Emissions in Non-restricted Frequency Bands

Lo NTNV_8DPSK_SISO_3DH5_2480MHz_ANT1

ANT=1 (SISO)
RBW=100kHz
VBW=300kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=16647
Sweep Time=2.3875

m)

Marker:

1:2479.598 MHz
-0.54dBm

2:24371.475 MHz
-46.53dBm

Level (dB

Limit: -18.940 dBm

! ! | | ! | | | — Trace
—-90 : :
30.0 25000.0
Frequency (MHz) 2020-10-17 11:30




Unwanted Emissions in Non-restricted Frequency Bands

NTNV_8DPSK_SISO_3DH5_2441MHz_ANT1

ANT=1 (SISO}
RBW=100kHz
VBW=300kHz
Detector=Peak

|| Trace=maX Hold

Sweep Point=1001
Sweep Time=2.733ms

Level (dBm)

-90
2472.0

—10 A
_20 -
— -30 A
£
om Marker:
o 1: 2407.100 MHz
~ —40 4 -0.95dBm
g Limit: -18.940 dBm
(]
— =50 A
—60 A
_70 - -
—80
—— Trace
-90 T T T T T T T
2310.0 2410.0
Frequency (MHz) 2020-10-17 11:30
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_8DPSK_SISO_3DH5_2441MHz_ANT1
10 ] ] T ] ] ANT=1 (SISO)
RBW=100kHz
VBW=300kHz

Detector=Peak

| Trace=mAx Hold

Sweep Point=1001
Sweep Time=2.733ms

Marker:
1: 2476.004 MHz
0.66dBm

Limit: -18.940 dBm

— Trace

2500.0

Frequency (MHz) 2020-10-17 11:30




