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Appendix for 15.247

1. Bandwidth

1.1 Test Result

20dB
Test Mode F“(el\(jli'ez’;cy TX Type ANT No. E:sr:dF\eAggmt Verdict
(MHz)
2402 SISO 1 0.951 PASS
GFSK 2441 SISO 1 0.956 PASS
2480 SISO 1 0.953 PASS
2402 SISO 1 1.319 PASS
Pi/4ADQPSK 2441 SISO 1 1.302 PASS
2480 SISO 1 1.303 PASS
2402 SISO 1 1.322 PASS
8DPSK 2441 SISO 1 1.328 PASS
2480 SISO 1 1.310 PASS
Frequency 99% Occupied Bandwidth
Test Mode (MHz) TX Type ANT No. Test Result (MHz)
2402 SISO 1 0.841 Only for Report Use
GFSK 2441 SISO 1 0.853 Only for Report Use
2480 SISO 1 0.842 Only for Report Use
2402 SISO 1 1.188 Only for Report Use
Pi/4ADQPSK 2441 SISO 1 1.178 Only for Report Use
2480 SISO 1 1.185 Only for Report Use
2402 SISO 1 1.190 Only for Report Use
8DPSK 2441 SISO 1 1.185 Only for Report Use
2480 SISO 1 1.184 Only for Report Use
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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

Measured Peak
Test Mode Frequency (MHz) Tx Type Out?(l;érliswer Limits (dBm) Verdict
Ant 1

2402 SISO -1.93 30 PASS

GFSK 2441 SISO -1.21 30 PASS
2480 SISO -1.09 30 PASS

2402 SISO -1.16 20.97 PASS

Pi/4ADQPSK 2441 SISO -0.46 20.97 PASS
2480 SISO -0.32 20.97 PASS

2402 SISO -1.14 20.97 PASS

8DPSK 2441 SISO -0.48 20.97 PASS
2480 SISO -0.29 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 1.005 0.956 20.956 PASS
Pi/ADQPSK SISO 1 0.999 1.319 >0.879 PASS
8DPSK SISO 1 0.999 1.328 20.885 PASS
3.2 Test Graph
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4. Number of hopping frequencies

4.1 Test Result

Report No.: CTL2012211021-WF

Test Mode TX Type ANT No. N‘::m of Hopping Limits Verdict
requencies

GFSK SISO 1 79 =15 PASS

Pi/4DQPSK SISO 1 79 =15 PASS

8DPSK SISO 1 79 >15 PASS

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

% B

5.1 Test Result
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Durgtion Obeserva Num (.)f Dwell .

'\'}I'est Packet TX Type | ANT No. of Single tion Pulse in- Time Limits Verdict

ode Type Pulse Peri Observati (ms)

eriod (s) . (ms)
(ms) on Period

DH1 SISO 1 0.379 31.6 318 120.522 <400 PASS
GFSK DH3 SISO 1 1.633 31.6 110 179.630 <400 PASS
DH5 SISO 1 2.880 31.6 65 187.200 <400 PASS
Pi/ADQP 2DH1 SISO 1 0.387 31.6 315 121.905 <400 PASS
SK 2DH3 SISO 1 1.641 31.6 114 187.074 <400 PASS
2DH5 SISO 1 2.887 31.6 64 184.768 <400 PASS
3DH1 SISO 1 0.388 31.6 317 122.996 <400 PASS
8DPSK 3DH3 SISO 1 1.592 31.6 111 176.712 <400 PASS
3DH5 SISO 1 2.887 31.6 69 199.203 <400 PASS

5.2 Test Graph

10

Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH1_HOPP_ANT1

—10 4

—20 41

=30 1

=40 4

Level (dBm)

-100

—110 +

0.0

Time (ms)

ANT=1 (5I50)
Center=2.441GHz
RBW—1MHz
VBW=1MH,
Detector=Peak
Trace—MAX Hald
Sweep Point=30001
Sweep Time=20ms

Time of Pulse:
0.379ms

— Trace




Page 22 of 42 Report No.: CTL2012211021-WF

Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH1_HOPP_ANT1

ANT=1 (SISO}
Center=2.441GH7
ROW=1MlIz
VB'W=1MHz
Cetector—Peak
Trace=MAX Hclc
Sweep Point=30001
Sweep Time—31.Gs

Number of Pulse:
318

Dwell Time
120.522ms

Level (dBm)

=70

—80
— Trace

-90 + T T T T T T T T 1

0.0 31.6
Time (s)
Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH3_HOPP_ANT1
10 ANT=1 iSISD)
Center—2.441GHz
RBW=1MHz
0 VBW—1MHz

Letector=reak
Trace=MAX Hclg
—-10 4 H Sweep Point—30001
Sweep Time=20ms

.
.
—40 4
-50-

Level (dBm)

—100

— Tracec

—110 + T T T T T T T T 1
0.0 20.0

Time (ms)




Page 23 of 42

Report No.: CTL2012211021-WF

Level (dBm)

Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH3 HOPP_ANT1

ANT=1 {SISO)
Center=2.441GH7
ROW=1MlIz
VB'W=1MHz
Cetector—Peak
Trace=MAX Hclc
Sweep Point=30001
Sweep Time—31.Gs

Number of Pulse:
110

Dwell Time
179.630ms

—100

—110 +

-80
— Trace
-90 + T T T T T T T T 1
0.0 31.6
Time (s)
Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH5_HOPP_ANT1
10 ANT=1 (SISO)
Center—2.441GHz
RBW=1MHz
01 VBW=1MHz
Lerector=reak
Trace=MAX Hclg
—-10 A1 Sweep Point—30001
Sweep Time=20ms
—20 1
—30 -
T -40-
m
T Time of Pulse:
: =501 2.880ms
1]
>
LH]
—

— Tracc

0.0

Time (ms)

20.0




Page 24 of 42 Report No.: CTL2012211021-WF

Level (dBm)

Time of Occupancy (Dwell Time) NTNV_GFSK_SISO_DH5_HOPP_ANT1

ANT=1 (SISO}
Center=2.441GH7
ROW=1MlIz
VB'W=1MHz
Cetector—Peak
Trace=MAX Hclc
Sweep Point=30001
Sweep Time—31.Gs

Number of Pulse:
65

Dwell Time
187.200ms

—100

-80
— Trace
-90 + T T T T T T T T 1
0.0 31l.6
Time (s)
Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH1_HOPP_ANT1
10 ANT=1 (SISD)
Center—2.441GHz
RBW=910kHz
01 VBW-310kHz
Letector=reak
Trace=MAX Hclg
—-10 A1 Sweep Point—30001
Sweep Time=20ms
—20 1
—30
E 401
m
E Time of Pulse:
—_ 0.387ms
1]
>
L H]
—

— Tracc

—110 +
0.0

20.0
Time (ms)




Report No.: CTL2012211021-WF

ANT=1 {SISO)
Center=2.441GH7
RDW=21Ck! Iz
VB'W=910kHz
Cetector—Peak
Trace=MAX Hclc
Sweep Point=30001
Sweep Time—31.Gs

Number of Pulse:
315

Dwell Time
121.205ms

Level (dBm)

-70
-80
— Trace
-90 4 r r r r r . r r
0.0 316
Time (s)
10 Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH3_HOPP_ANT1

ANT=1 iSISD)
Center—2.441GHz
RBW=910kHz

04 VBW—910kHz
Letector=reak
Trace=MAX Hclg
—-10 4 H Sweeg Point—30001
Sweep Time=20ms

=204

=
m
E Time of Pulse:
—_ 1L641ms
1]
>
L H]
—

—100

— Tracc
—110 + T T T T T T T T 1
0.0 20.0

Time (ms)




Page 26 of 42 Report No.: CTL2012211021-WF

Level (dBm)

Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH3_HCOPP_ANT1

ANT=1 {SISO)
Center=2.441GH7
RDW=21Ck! Iz
VBW=910kHz
Cetector—Peak
Trace=MAX Hclc
Sweep Point=30001
Sweep Time—31.Gs

Number of Pulse:
114

Dwell Time
187.074ms

0.0

=70
-80
— Trace
-90 + T T T T T T T T 1
0.0 31l.6
Time (s)
Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH5_HOPP_ANT1
10 ANT=1 (SISD)
Center—2.441GHz
RBW=910kHz
01 VBW-310kHz
Letector=reak
Trace=MAX Hclg
—-10 A1 Sweep Point—30001
Sweep Time=20ms
—20 4
—30
E 401
m
T Time of Pulse:
: SE 2.887ms
1]
T
] —60 -
=70
—80
-90
—100
— Tracc
—110 T T T T T T T T

20.0
Time (ms)




Page 27 of 42 Report No.: CTL2012211021-WF

Level (dBm)

Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH5_HCOPP_ANT1

ANT=1 {SISO)
Center=2.441GH7
RDW=21Ck! Iz
VBW=910kHz
Cetector—Peak
Trace=MAX Hclc
Sweep Point=30001
Sweep Time—31.Gs

Number of Pulse:
64

Dwell Time
184.768ms

0.0

-80
— Trace
-90 + T T T T T T T T 1
0.0 31.6
Time (s)
Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH1_HOPP_ANT1
10 ANT=1 (SISD)
Center—2.441GHz
RBW=910kHz
01 VBW-310kHz
Lerector=reak
Trace=MAX Hclg
—-10 A1 Sweep Point—30001
Sweep Time=20ms
—20 1
—30
E 401
m
T Time of Pulse:
: SE 0.383ms
1]
T
] —60 -
=70
—80
-90
—100
— Tracc
—110 T T T T T T T T

20.0
Time (ms)




Page 28 of 42 Report No.: CTL2012211021-WF

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH1_HOPP_ANT1

ANT=1 (SISO}
Center=2.441GH7
RDW=21Ck! Iz
VBW=910kHz
Cetector—Peak
Trace=MAX Hclc
Sweep Point=30001
Sweep Time—31.Gs

—100 +
0.0

Time (ms)

33.

-10
=20
—~ =30
S
'EUJ Number of Pulse:
317
: —-40 | owell Time
@ 122.996ms
=
(7}
— -50
—-60
=70
-80
— Trace
-90 + T T T T T T T T 1
0.0 31.6
Time (s)
Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH3_HOPP_ANT1
10 ANT=1 (SISD)
Center—2.441GHz
RBW=910kHz
04 VBW—310kHz
Letector=reak
Trace=MAX Hclg
Sweep Point—30001
-10 1 Sweep Time=34ms
—20 41
—30 1
=
0 —40
E Time of Pulse:
—_ 1.592ms
9 -s0-
LH]
—

— Tracec

0




Page 29 of 42 Report No.: CTL2012211021-WF

Level (dBm)

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH3_HOPP_ANT1

ANT=1 (SISO}
Center=2.441GH7
RDW=21Ck! Iz
VBW=910kHz
Cetector—Peak
Trace=MAX Hclc
Sweep Point=30001
Sweep Time—31.Gs

Number of Pulse:
111

Dwell Time
176.712ms

Level (dBm)

=70
-80
— Trace
-90 + T T T T T T T T 1
0.0 31.6
Time (s)
Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH5_HOPP_ANT1
10 ANT=1 (SISD)
Center—2.441GHz
RBW=910kHz
04 VBW—310kHz
Letector=reak
Trace=MAX Hclg
Sweep Point—30001
—-10 A Sweep Time=20ms
—20 4
—30 1

—100 +

Time of Pulse:
2.887ms

— Tracec

0.0

20.0
Time (ms)




Page 30 of 42 Report No.: CTL2012211021-WF

Level (dBm)

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH5_HOPP_ANT1

ANT=1 {SISO)
Center=2.441GH7
RDW=21Ck! Iz
VBW=910kHz
Cetector—Peak
Trace=MAX Hclc
Sweep Point=30001
Sweep Time—31.Gs

Number of Pulse:
69

Dwell Time
199.203ms

-80

— Trace

-90 + T T T T T T T T T 1
0.0 316

Time (s)

6. Unwanted

6.1 Test Result

Emissions in Non-restricted Frequency Bands

Frequency Spurious - .
Test Mode TX Type ANT No. Conducted Limits (dBm) Verdict
(MHz) Emissi
mission (dBm)
2402 SISO 1 Refer to test graph -21.29 PASS
GFSK 2441 SISO 1 Refer to test graph -21.29 PASS
2480 SISO 1 Refer to test graph -21.29 PASS
Hopping SISO 1 Refer to test graph -21.29 PASS
2402 SISO 1 Refer to test graph -21.35 PASS
. 2441 SISO 1 Refer to test graph -21.35 PASS
Pi4DQPSK 2480 SISO 1 Refer to test graph 21.35 PASS
Hopping SISO 1 Refer to test graph -21.35 PASS
2402 SISO 1 Refer to test graph -21.36 PASS
8DPSK 2441 SISO 1 Refer to test graph -21.36 PASS
2480 SISO 1 Refer to test graph -21.36 PASS
Hopping SISO 1 Refer to test graph -21.36 PASS
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6.2 Test Graph
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
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