GTS

Report No.: GTS202211000086F01
Appendix for 15.247
1. Bandwidth

1.1 OBW

1.1.1 Test Result

Mode TX Frequency Packet ANT 99% Occupied Bandwidth (MHz) verdict
Type (MHz) Type Result

2402 DH5 il 0.890 Pass
GFSK SISO 2441 DH5 1 0.890 Pass
2480 DH5 1 0.898 Pass
2402 2DH5 il 1.146 Pass
/4-DQPSK SISO 2441 2DH5 1 1.145 Pass
2480 2DH5 1 1.146 Pass
2402 3DH5 1 1.150 Pass
8-DPSK SISO 2441 3DH5 1 1.151 Pass
2480 3DH5 1 1.152 Pass
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1.1.2 Test Graph
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1.2 20dB BW

1.2.1 Test Result

TX Frequency Packet 20dB Bandwidth (MHz) ,

Mode Type (MH?2) Type ANT Result Verdict
2402 DH5 1 1.032 Pass
GFSK SISO 2441 DH5 1 1.028 Pass
2480 DH5 i\ 1.030 Pass
2402 2DH5 1 1.275 Pass
/4-DQPSK SISO 2441 2DH5 1 1.268 Pass
2480 2DH5 1 1.270 Pass
2402 3DH5 1 1.289 Pass
8-DPSK SISO 2441 3DH5 i, 1.293 Pass
2480 3DH5 1 1.285 Pass
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1.2.2 Test Graph

GFSK_DH5 _LCH_2402MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2402 MHz
Span: 2 MHz
RBW: 30 kHz
04 2 VBW: 91 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.13 ms
Sweep: Continue
-20 4
{ -20dB BW:1.032MHz.
Maker:
— —30 4 1. 2401.448 MHz
3 2525 dBm
o 2. 2401.940 MHz
5 -5.25 dBm
Z 401 3. 2402.480 MHz
] -25.25 dBm
>
)
— 50 -
-60
_TO 4
_80 -
— Trace
=90 T T T T T T T T T
2401.0 2403.0
Frequency (MHz)
GFSK_DH5 MCH_2441MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2441 MHz
Span: 2 MHz
RBW: 30 kHz
04 VBW: 91 kHz
2 Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 SweepTime: 2.13 ms
Sweep: Continue
_20 4
4 -20dB BW:1.028MHz.
Maker:
— —30 4 1. 2440.450 MHz
c 26.15 dBm
o 2.2440.938 MHz
o] -6.15 dBm
~ 40 - 3.2441.478 MHz
E -26.15 dBm
>
)
— 50
_60 4
_70 <
_80 <
— Trace
-00 T T T T T T T T T
2440.0 24420
Frequency (MHz)

Global United Technology Services Co., Ltd.

No. 123- 128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 8 of 52



Report No.: GTS202211000086F01

GFSK_DH5 HCH_2480MHz_Antl_NTNV
10 Ant: Ant1
CENT: 2480 MHz
Span: 2 MHz
RBW: 30 kHz
04 VBW: 91 kHz
2 Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 2.13 ms
Sweep: Continue
_20 4
4 ) -20dB BW:1.030MHz
Maker:
— —30 + 1.2479.447 MHz
[3 -27.16 dBm
m 2.2479.940 MHz
5 -7.16 dBm
Z 404 3. 2480477 MHz
° -27.16 dBm
>
)
— 50
_60 <
_70 <
_80 <
— Trace
-00 T T T T T T T T T
2479.0 2481.0
Frequency (MHz)
1/4-DQPSK_2DH5 LCH_2402MHz_Antl_NTNV
LY Ant Antd
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
01 { I { VBW: 130 kHz
Detector: Peak
2 TraceType: MAX Hold
SweepPoint: 1001
-10 4 SweepTime: 1.27 ms
Sweep: Continue
_20 -
-20dB BW:1.275MHz
) Maker:
—~ =30 1. 2401,333 MHz
c 29.12 dBm
o 2.2401.928 MHz
5 -9.12'dBm
= 40 4 ! I ! 3.2402,608 MHz
T -29.12 dBm
>
)
— 50 -
_60 -
_70 -
_80 -
— Trace
-90 T T T T T T T T T
2400.8 2403.2
Frequency (MHz)

Global United Technology Services Co., Ltd.

No. 123- 128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 9 of 52



GTS

Report No.: GTS202211000086F01

m/4-DQPSK_2DH5_MCH_2441MHz_Antl_NTNV
0 Ant: Ant1
CENT: 2441 MHz
2 Span: 2.4 MHz
RBW: 43 kHz
=10 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-20 4 SweepTime: 1.27 ms
Sweep: Continue
_30 4 ‘
—I\%OISB BW:1.268MHz.
laxer:
— 40 A 1. 2440.334 MHz
[3 -30.09 dBm
foa) 2.2440.933 MHz
5 -10.09 dBm
Z A i i i 3.2441.602 MHz
= -30.09 dBm
8]
>
[h)
= 60 A
_70 <
_80 <
_90 <
— Trace
-100 T T T T T T T T T
2439.8 24422
Frequency (MHz)
m/4-DQPSK_2DH5_HCH_2480MHz_Antl_NTNV
g Ant Antd
CENT: 2480 MHz
Span: 2.4 MHz
RBW: 43 kHz
=10 4 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
20 SweepTime: 1.27 ms
Sweep: Continue
_30 -
-I\%OEB BW:1.270MHz
laker:
—~ ~40 1 1. 2479.334 MHz
3 230.96 dBm
fa) 2.2479.923 MHz
5 -10.96 dBm
< 50 3. 2480.604 MHz
T -30.96 dBm
>
5]
- -60 4
_70 -
-80 4
_90 -1
— Trace
-100 T T T T T T T T T
2478.8 2481.2
Frequency (MHz)

Global United Technology Services Co., Ltd.

No. 123- 128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 10 of 52



Report No.: GTS202211000086F01

8-DPSK_3DH5_LCH_2402MHz_Antl_NTNV
10 Ant- Ant1
CENT: 2402 MHz
Span: 2.4 MHz
RBW: 43 kHz
0+ VBW: 130 kHz
Detector: Peak
2 TraceType: MAX Hold
[ SweepPoint: 1001
-10 4 SweepTime: 1.27 ms
Sweep: Continue
_20 4
4 b -20dB BW:1.289MHz.
Maker:
— —30 4 1.2401.318 MHz
[3 -28.21 dBm
m 2.2401.928 MHz
5 -8.21dBm
Z 04 3.2402.607 MHz
) -28.21 dBm
>
)
— 50
_60 <
_70 <
_80 <
— Trace
-00 T T T T T T T T T
2400.8 2403.2
Frequency (MHz)
8-DPSK_3DH5_MCH_2441MHz_Antl_NTNV
LY Ant Antd
CENT: 2441 MHz
Span: 2.4 MHz
RBW: 43 kHz
01 { I { VBW: 130 kHz
Detector: Peak
2 TraceType: MAX Hold
[y SweepPoint: 1001
-10 4 SweepTime: 1.27 ms
Sweep: Continue
_20 -
-20dB BW:1.293MHz.
4 ) Maker:
— —30 - 1. 2440.318 MHz
c 29,17 dBm
o 2. 2440.928 MHz
5 -9.11 dBm
2 40 I | I 3. 2441611 MHz
T -29.11 dBm
>
)
— 50 -
_60 -
=70 4
_80 -
—— Trace
-90 T T T T T T T T T
2439.8 24422
Frequency (MHz)

Global United Technology Services Co., Ltd.

No. 123- 128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 11 of 52



GTS

Report No.: GTS202211000086F01

8-DPSK_3DH5 _HCH_2480MHz_Antl_NTNV
J Ant- Ant1
CENT: 2480 MHz
2 Span: 2.4 MHz
RBW: 43 kHz
=10 VBW: 130 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 1001
-20 4 SweepTime: 1.27 ms
Sweep: Continue
-30 - 4
—I\%OISB BW:1.285MHz.
laker:
— 40 A 1.2479.319 MHz
£ -30.12 dBm
foa) 2.2479.926 MHz
5 -10.12 dBm
= _50 - I ! f 3.2480.604 MHz
i -30.12 dBm
8]
>
[h)
60 A
_70 <
_80 <
_90 <
— Trace
-100 T T T T T T T T T
2478.8 2481.2
Frequency (MHz)

Global United Technology Services Co., Ltd.

No. 123- 128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 12 of 52



GTS

Report No.: GTS202211000086F01

2. Maximum Conducted Output Power

2.1 Test Result

TX Frequenc Packet Maximum Peak Conducted Output Power (dBm) .

Mode Type Mh) | Type ANTL Limit Verde!
2402 DH5 -5.32 <=20.97 Pass
GFSK SISO 2441 DH5 -6.19 <=20.97 Pass
2480 DH5 -7.19 <=20.97 Pass
2402 2DH5 -7.23 <=20.97 Pass
/4-DQPSK SISO 2441 2DH5 -8.12 <=20.97 Pass
2480 2DH5 -8.99 <=20.97 Pass
2402 3DH5 -5.97 <=20.97 Pass
8-DPSK SISO 2441 3DH5 -6.86 <=20.97 Pass
2480 3DH5 -7.85 <=20.97 Pass
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2.2 Test Graph
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3. Carrier Frequency Separation

3.1 Test Result

Report No.: GTS202211000086F01

Antl
Mode TX Frequency Packet Channel Separation 20dB Bandwidth Limit verdict
Type (MHz) Type (MHz) (MHz) (MH2)
GFSK SISO HOPP DH5 1.000 1.032 >=0.688 Pass
m/4-DQPSK | SISO HOPP 2DH5 1.001 1.008 >=0.672 Pass
8-DPSK SISO HOPP 3DH5 1.030 1.293 >=0.862 Pass

Global United Technology Services Co., Ltd.
No. 123- 128, Tower A, Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS202211000086F01

3.2 Test Graph
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Report No.: GTS202211000086F01

4. Number of Hopping Frequencies

4.1 Test Result

TX Frequenc Packet Num of Hopping Frequencies ;
Moce Type (M) Type ANTL Limit Yerd
GFSK SISO HOPP DH5 79 >=15 Pass
/4-DQPSK SISO HOPP 2DH5 79 >=15 Pass
8-DPSK SISO HOPP 3DH5 79 S=ill5 Pass
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Report No.: GTS202211000086F01

4.2 Test Graph
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Report No.: GTS202211000086F01

5. Time of Occupancy (Dwell Time)

5.1 Test Result

Antl
Duration of s Num of Pulse in Dwell 208
Mode T-;io(e Fr?&lﬁgcy P_Iz_a;l;gt Single Pulse OFt))sﬁ(r)\éa&c;n Observation Time I(‘r';g')t Verdict
(ms) Period (ms)
DH1 0.496 31.600 320 158.720 | <=400 | Pass
GFSK | SISO HOPP DH3 1.752 31.600 154 269.808 | <=400 | Pass
DH5 3.002 31.600 116 348.232 | <=400 | Pass
T 2DH1 0.506 31.600 320 161.920 | <=400 | Pass
DQPSK SISO HOPP 2DH3 1.758 31.600 156 274.248 | <=400 | Pass
2DH5 3.008 31.600 111 333.888 | <=400 | Pass
3DH1 0.508 31.600 320 162.560 | <=400 | Pass
8-DPSK | SISO HOPP 3DH3 1.756 31.600 169 296.764 | <=400 | Pass
3DH5 3.010 31.600 109 328.090 | <=400 | Pass
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Report No.: GTS202211000086F01

5.2 Test Graph
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6. Unwanted Emissions In Non-restricted Frequency Bands
6.1 Ref

6.1.1 Test Result

TX Frequenc Packet Level of Reference
Ysde Type (l\(lez) s Type SN (dBm)
2402 DH5 1 -5.61
GFSK SISO 2441 DH5 1 -6.48
2480 DH5 1 -7.53
2402 2DH5 1 -9.19
m/4-DQPSK SISO 2441 2DH5 1 -8.52
2480 2DH5 1 -9.48
2402 3DH5 1 -8.31
8-DPSK SISO 2441 3DH5 1 -9.13
2480 3DH5 1 -10.12

Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.
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6.1.2 Test Graph
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6.2 CSE

6.2.1 Test Result

TX Frequency Packet Level of Reference Limit y
Mode Type (MHz) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 -5.61 -25.61 Pass
2441 DH5 ik -5.61 -25.61 Pass
GEoS ) 2480 DH5 1 -5.61 -25.61 Pass
HOPP DH5 1 -5.61 -25.61 Pass
2402 2DH5 i -8.52 -28.52 Pass
2441 2DH5 i -8.52 -28.52 Pass
T DRSS IPRER 2480 2DH5 ! -8.52 -28.52 Pass
HOPP 2DH5 1 -8.52 -28.52 Pass
2402 3DH5 it -8.31 -28.31 Pass
2441 3DH5 1 -8.31 -28.31 Pass
N A 2480 3DH5 1 -8.31 -28.31 Pass
HOPP 3DH5 1 -8.31 -28.31 Pass

Notel: Refer to FCC Part 15.247 (d) and ANSI C63.10-2013, the channel contains the maximum PSD level was used to
establish the reference level.
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6.2.2 Test Graph
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