Shenzhen CTL Testing Technology Co., Ltd.
Tel: +86-755-89486194 E-mail: cti@ctl-lab.com

Appendix for 15.247

1. Bandwidth

1.1 Test Result

20dB Bandwidth
Test Mode Frequency (MHz) TX Type ANT No. Test Result Verdict
(MHz)
2402 SISO 1 0.968 PASS
GFSK 2441 SISO 1 0.967 PASS
2480 SISO 1 0.957 PASS
2402 SISO 1 1.084 PASS
Pi/4ADQPSK 2441 SISO 1 1.279 PASS
2480 SISO 1 1.284 PASS
2402 SISO 1 1.309 PASS
8DPSK 2441 SISO 1 1.306 PASS
2480 SISO 1 1.302 PASS
99% Occupied Bandwidth
Test Mode  |Frequency (MHz) TX Type ANT No. Test Result (MHz)
2402 SISO 1 0.879 Gl Tor Rergs
Use
GFSK 2441 SISO 1 0.880 Only fﬁrseRePO”
2480 SISO 1 0.870 Only for Report
Use
2402 SISO 1 1.225 Only for Report
Use
Pi/ADQPSK 2441 SISO 1 1.191 Only fﬁrseRepO”
2480 SISO 1 1178 Only for Report
Use
2402 SISO 1 1.238 Only for Report
Use
8DPSK 2441 SISO 1 1.211 Only fﬁrseRepO”
2480 SISO 1 1.191 Only for Report
Use
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1.2 Test Graph - 20dB Bandwidth
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Bandwidth NTNV_Pi/4DQPSK_SISO_2DH5_2480MHz_ANT1
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1.3 Test Graph - 99% Occupied Bandwidth
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. Bandwidth NTNV_GFSK_SISO_DH5_2480MHz_ANT1
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2. Maximum Conducted Output Power

2.1 Test Result

Report No.: CTL2107012031-

Measured Peak
Test Mode Frequency (MHz) Tx Type Output Power (dBm) Limits (dBm) Verdict
Ant 1
2402 SISO 5.42 30 PASS
GFSK 2441 SISO 5.03 30 PASS
2480 SISO 3.76 30 PASS
2402 SISO 5.78 20.97 PASS
Pi/4ADQPSK 2441 SISO 5.47 20.97 PASS
2480 SISO 4.24 20.97 PASS
2402 SISO 5.98 20.97 PASS
8DPSK 2441 SISO 5.76 20.97 PASS
2480 SISO 4.54 20.97 PASS

2.2 Test Graph

Level (dBm)

Maximum Conducted Output Power NTNV_GFSK_SISO_DH5_2402MHz_ANT1
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Report No.: CTL2107012031-

Maximum Conducted Output Power NTNV_GFSK_SISO_DH5_2441MHz_ANT1
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Report No.: CTL2107012031-

Maximum Conducted Output Power NTNV_Pi/4DQPSK_SISO_2DH5_2402MHz_ANT1

20

Frequency (MHz)

ANT=1 (5IS0)
ATT=20
Offset=1
RBW=3MHz
107 i e e | vBW=3MHz
Detector=Peak
Trace=MAX Hold
Sweep Point=1001
01 Sweep Time=1ms
-10 4
— =20 4
E
o Power: 5.78 dBm
E Marker:
= -30 1 7] 1: 2401.740 MHz
y 5.78dBm
>
Q
— —401
_50 e
—60
=70
— Trace
—-80 T T T T
2397.0 2407.0
Frequency (MHz)
Maximum Conducted Output Power NTNV_Pi/4DQPSK_SISO_2DH5_2441MHz_ANT1
20 ANT=1 (SI50)
ATT=20
Offset=1
RBW=3MHz
107 | vBW=3MHz
Detector=Peak
Trace=MAX Hold
Sweep Point=1001
01 Sweep Time=1ms
-10 4
—~ =20 A
E
o Power: 5.47 dBm
E Marker:
ke, -30 1 71 1: 2440.850 MHz
g 5.47dBm
>
9]
— —401
_50 -
—60
=70
— Trace
-80 T T T T
2436.0 2446.0




V1.0 2A2LY-E-348-L

WF

Page 15 of 43

Report No.: CTL2107012031-

Maximum Conducted Output Power NTNV_Pi/4DQPSK_SISO_2DH5_2480MHz_ANT1
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Report No.: CTL2107012031-

Maximum Conducted Output Power NTNV_8DPSK_SISO_3DH5_2441MHz_ANT1
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3. Carrier frequency separation

3.1 Test Result

Test Mode TX Type ANT No. Sepa?gsgr?((ell\/le) ZOdB(I\BAﬁgW'dth Limits (MHz) Verdict
GFSK SISO 1 1,000 0.968 >0.968 PASS
Pi/4DQPSK SISO 1 1,000 1.084 >0.856 PASS
8DPSK SISO 1 1.000 1.300 >0.873 PASS

3.2 Test Graph
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Carrier frequency separation NTNV_Pi/4DQPSK_SISO_2DH5_HOPP_ANT1
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4. Number of hopping frequencies

4.1 Test Result

Page 19 of 43

Report No.: CTL2107012031-

Test Mode TX Type ANT No. Num of Hopping Limits Verdict
requencies
GFSK SISO 1 79 215 PASS
Pi/4DQPSK SISO 1 79 215 PASS
8DPSK SISO 1 79 215 PASS
4.2 Test Graph
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- Number of hopping frequencies NTNV_Pi/4DQPSK_SISO_2DH5_HOPP_ANT1
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Duration of . Num c.)f )
Test Mode PT""Cket TX Type | ANT No. | Single |Obeservatio) Pulsein |DwellTime | ;o me) ! verdict
ype Pulse (ms) n Period (s) Obseryatlon (ms)
Period
DH1 SISO 1 0.386 31.6 320 123.520 <400 PASS
GFSK DH3 SISO 1 1.606 31.6 159 255.354 <400 PASS
DH5 SISO 1 2.893 31.6 107 309.551 <400 PASS
2DH1 SISO 1 0.408 31.6 320 130.560 <400 PASS
Pi/ADQPSK| 2DH3 SISO 1 1.660 31.6 159 263.940 <400 PASS
2DH5 SISO 1 2.908 31.6 103 299.524 <400 PASS
3DH1 SISO 1 0.408 31.6 320 130.560 <400 PASS
8DPSK 3DH3 SISO 1 1.661 31.6 158 262.438 <400 PASS
3DH5 SISO 1 2.912 31.6 102 297.024 <400 PASS

5.2 Test Graph
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6. Unwanted Emissions in Non-restricted Frequency Bands

6.1 Test Result

Spurious
Test Mode  |Frequency (MHz) TX Type ANT No. Conducted Limits (dBm) Verdict
Emission (dBm)
2402 SISO 1 e et -14.84 PASS
graph
2441 SISO 1 Referfo test -14.84 PASS
graph
GFSK Refer to test
2480 SISO 1 eterto tes 14.84 PASS
graph
Hopping SISO 1 Refer to test -14.84 PASS
graph
2402 SISO 1 Refer fo test -14.96 PASS
graph
2441 SISO 1 Referrfhtes‘t -14.96 PASS
Pi/ADQPSK Refger th)) test
2480 SISO 1 -14.96 PASS
graph
: Refer to test
Hopping SISO 1 oraph 14.96 PASS
2402 SISO 1 Refer to test 14.97 PASS
graph
8DPSK 2441 SISO 1 Refgerr;ghte“ 14.97 PASS
2480 SISO 1 Refer to test -14.97 PASS
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graph

Hopping SISO 1 Refer to test 14.97 PASS
graph

6.2 Test Graph
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2402MHz_ANT1
20 T ANT=1 (SISO)
ATT=20
Offset=1
RBW=100kHz
107 | vBW=300kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=1001
01 Sweep Time=1ms
._10 -
‘é- =20 iiE
aa)]
o Marker:
— -30 - - 1: 2401.826 MHz
— 5.16dBm
[7]
>
(7]
— -40
...50 -
—60 1
-70 1
i | — Trace
-80 T T T T T T T T T
2401.274 2402.726

Frequency (MHz)




V1.0 2A2LY-E-348-L Page 32 of 43 Report No.: CTL2107012031-
WF
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2402MHz_ANT1
20 ANT=1 (SISO}
ATT=20
Offset=1
RBW=100kHz
10 111 MRCHE RS IRIT.), VSIS SN, NPT SRS, NESTSTI SR SN e ST AN S T, AU e 1 s B i K
’ Detector=peak
Trace=MAX Hold
0- Sweep Point=2001
Sweep Time=9.6ms
-10 4
— —20 A
£
m Marker:
o 1: 2401.850 MHz
= _30- 5.13dBm
g Limit: -14.840 dBm
u
— —40 A1
...50 -
—60 1
-70 41
— Trace
-80 T T T T T T T T
2310.0 2410.0
Frequency (MHz)
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2402MHz_ANT1
20 ANT=1 (SISO}
ATT=20
Offset=1
RBW=100kHz
Hoh e e | vBW=300kHz
Detector=Peak
Trace=MAX Hold
0- Sweep Point=40001
Sweep Time=2.387s
-10 4
— —20 A
E i Marker:
o 4 1: 4804.264 MHz
o -26.81dBm
~— -30 A -] 2: 24916.975 MHz
E -46.41dBm
>
[ F] Limit: -14.840 dBm
— —40 A1 5
...50 -
—60 1
-70 4
80 — Trace
30.0 25000.0

Frequency (MHz)




V1.0 2A2LY-E-348-L Page 33 of 43 Report No.: CTL2107012031-
WF
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2441MHz_ANT1
10 ANT=1 (SISO}
ATT=20
Offset=1
RBW=100kHz
L R e e e e s | vBW=300kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=40001
-10 A1 Sweep Time=2.387s
_20 e
$
— —30 A
E Marker:
o 1: 4882.295 MHz
o -29.49dBm
= _40 - -] 2: 24461.896 MHz
o 2 -46.08dBm
a Limit: -14.840 dBm
_
BU — Trace
30.0 25000.0
Frequency (MHz)
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2480MHz_ANT1
10 1 ANT=1 (SISO}
. ATT=20
Offset=1
RBW=100kHz
L R SEES S e | SR e | vBW=300kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=1001
—-10 A1 Sweep Time=2.733ms
_20 e
— —30 A
£
m Marker:
o 1: 2479.840 MHz
— —40 3.55dBm
g Limit: -14.840 dBm
[ F]
— =50
o AM‘W\MM«WW
| VTSNP WPy
-70 i
_80 o
BU — Trace
2472.0 2500.0

Frequency (MHz)




V1.0 2A2LY-E-348-L Page 34 of 43 Report No.: CTL2107012031-
WF

Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2480MHz_ANT1

10

ANT=1 (5I50)
ATT=20
oOffset=1
- L puzgd TR S s SSE SIS SN S - SR e, e = SRS B TS = $os. T RBW=100kHz
0 VBW=300kHz
Detector=Peak
Trace=MAX Hold
| | Sweep Point=40001
-10 A1 Sweep Time=2.387s
-20 4
— 30 1
E “ Marker:
aa)] 1: 4959.702 MHz
o -32.82dBm
— _40_ = = - - e = L - 5 -4 = -4 2: 24695.366 MHz
o 2 -46.68dBm
a Limit: -14.840 dBm
— =501
_50 -
=70 1
—80 A1
— Trace
-90 T T T T T T T T T
30.0 25000.0
Frequency (MHz)
Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2441MHz_ANT1
20 ANT=1 (5ISO)
ATT=20
offset=1
RBW=100kHz
10_. & SR SCECNEE Ry S e I AT - ST = 1 — VBW=300kHz
Detector=Peak
Trace=MAX Hold
§ I Sweep Point=1001
0 Sweep Time=2,733ms
-10 4
— —20 A
=
o Marker:
o 1: 2401.850 MHz
~ _30 = = 5 - = = o 5 =1 = s 5.10dBm
T gy
> imit: -14.840 dB8m
[ 7]
— —401
...50 -
- MMWMW&MMWMWW%WWMW
-70 1
— Trace
—-80 T T T T T T T T
2310.0 2410.0

Frequency (MHz)




V1.0
WF

2A2LY-E-348-L

Page 35 of 43

Report No.: CTL2107012031-

Unwanted Emissions in Non-restricted Frequency Bands
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