GTS

Report No.: GTSL2023010032F01
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 1 0.870 Pass
GFSK SISO 2441 DH5 1 0.870 Pass
2480 DH5 1 0.869 Pass
2402 2DH5 1 1.094 Pass
T/4-DQPSK SISO 2441 2DH5 1 1.094 Pass
2480 2DH5 1 1.093 Pass
2402 3DH5 1 1.089 Pass
8-DPSK SISO 2441 3DH5 1 1.096 Pass
2480 3DH5 1 1.093 Pass
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1.1.2 Test Graph
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Report No.: GTSL2023010032F01

1.2 20dB BW

1.2.1 Test Result

TX Frequenc Packet 20dB Bandwidth (MHz) )
Mode Type (I\(jIHz) y Type ANT Result Verdict
2402 DH5 1 0.821 Pass

GFSK SISO 2441 DH5 1 0.819 Pass
2480 DH5 1 0.821 Pass

2402 2DH5 1 1.200 Pass

/4-DQPSK SISO 2441 2DH5 1 1.207 Pass
2480 2DH5 1 1.207 Pass

2402 3DH5 1 1.185 Pass

8-DPSK SISO 2441 3DH5 1 1.194 Pass
2480 3DH5 il 1.169 Pass
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1.2.2 Test Graph

Report No.: GTSL2023010032F01
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2. Maximum Conducted Output Power

2.1 Test Result

Report No.: GTSL2023010032F01

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

ode Type (I\(jIHz) ! Type ANTL Limit Yerdig
2402 DH5 0.33 <=30 Pass
GFSK SISO 2441 DH5 0.61 <=30 Pass
2480 DH5 0.88 <=30 Pass
2402 2DH5 -0.60 <=20.97 Pass
/4-DQPSK SISO 2441 2DH5 -0.33 <=20.97 Pass
2480 2DH5 -0.09 <=20.97 Pass
2402 3DH5 -0.60 <=20.97 Pass
8-DPSK SISO 2441 3DH5 -0.35 <=20.97 Pass
2480 3DH5 -0.08 <=20.97 Pass
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Report No.: GTSL2023010032F01

2.2 Test Graph
GFSK_DH5 LCH 2402MHz_Antl NTNV
30 Ant: Ant1
CENT: 2402 MHz
Span: 4 105 MHz
20 A RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
TraceType: MAX Hold
10 AverageCount: 1
1 SweepPoint: 1001
. SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 0.33dBm
Maker:
= 504 1.2401.927 MHz
c 0.33 dBm
om
e
~ -30 A
[
®
2 40 4
_50 4
_60 4
_?0 <
_80 4
— Trace
-90 T T T T T T T T T
2399.948 2404.053
Frequency (MHz)
GFSK_DH5 _MCH_2441MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2441 MHz
Sgan: 4.095 MHz
20 A RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
TraceType: MAX Hold
10 + + T T + AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 0.61dBm
Maker:
= 94 1. 2440.902 MHz
c 0.61 dBm
om
e
~ =30
[}
©
—1 40
_50 4
-60
-70 4
_80 4
— Trace
-90 T T T T T T T T T
2438.953 2443.048
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 14 of 52



GTS

Report No.: GTSL2023010032F01

GFSK_DH5 HCH_2480MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2480 MHz
Span: 4 105 MHz
20 RBW: 1 MHz
VBW: 1 MHz
Detector: Peak
TraceType: MAX Hold
10 + i i i AverageCount: 1
1 SweepPoint: 1001
) SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: 0.88dBm
Maker:
—~ 90 1. 2479.927 MHz
= 0.88 dBm
[as]
e
— =30 A1
[3)
&
—1 —40 4
-50 4
_60 -
-70 4
_80 4
— Trace
-90 T T T T T T T T T
2477.948 2482.053
Frequency (MHz)
/4-DQPSK_2DH5_LCH_2402MHz_Antl_NTNV
& Ant Anti
CENT: 2402 MHz
Span: 6 MHz
20 + i RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 4 i i i i AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 -
Power: -0.60dBm
Maker:
~ 90 4 1. 2401.952 MHz
= -0.60 dBm
[aa]
o
— =30 A1
[
&
— —40 4
_50 -
_60 -
-70 4
_80 -
—— Trace
-90 T T T T T T T T T
2399.0 2405.0
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 15 of 52



GTS

Report No.: GTSL2023010032F01

/4-DQPSK_2DH5_MCH_2441MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2441 MHz
Span: 6.035 MHz
20 ~ i RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 + i i i i AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: -0.33dBm
Maker:
—~ 90 1. 2441.001 MHz
c “0.33'dBm
[as)]
e
— =30 A1
[3)
&
—1 —40 4
-50 4
_60 -
-70 4
_80 4
— Trace
-90 T T T T T T T T T
2437.983 2444.018
Frequency (MHz)
m/4-DQPSK_2DH5_HCH_2480MHz_Antl_NTNV
& Ant Anti
CENT: 2480 MHz
Sgan: 6.035 MHz
20 - RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 + i i i i AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 -
Power: -0.09dBm
Maker:
~ 90 4 1. 2479.964 MHz
= -0.09 dBm
[a]
o
— =30 A1
[
&
—1 —40 4
_50 -
_60 -
-70 4
_80 -
— Trace
-90 T T T T T T T T T
2476.983 2483.018
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 16 of 52



GTS

Report No.: GTSL2023010032F01

8-DPSK_3DH5_LCH_2402MHz_Antl_NTNV
& Ant: Ant1
CENT: 2402 MHz
Span: 5.925 MHz
20 i RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 4 i i i i AverageCount: 1
SweepPoint: 1001
1 SweepTime: 1 ms
0 Sweep: Continue
AverageType: RMS
_10 4
Power: -0.60dBm
Maker:
—~ 90 1. 2401.888 MHz
£ 20.60'dBm
[as)]
e
— =30 A1
[3)
&
—1 —40
-50 4
_60 -
-70 4
_80 4
— Trace
-90 T T T T T T T T T
2399.038 2404.963
Frequency (MHz)
8-DPSK_3DH5_MCH_2441MHz_Antl_NTNV
& Ant: Ant1
CENT: 2441 MHz
Sgan: 5.97 MHz
20 + i RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 4 1 i i i AverageCount: 1
SweepPoint: 1001
1 SweepTime: 1 ms
04 [ ] ! ! i | Sweep: Continue
AverageType: RMS
_10 -
Power: -0.35dBm
Maker:
‘= =20 A 1.2441.101 MHz
= -0.35dBm
[aa]
o
— =30 A1
[
&
— —40 4
_50 -
_60 -
-70 4
_80 -
— Trace
-90 T T T T T T T T T
2438.015 2443.985
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 17 of 52



GTS

Report No.: GTSL2023010032F01

8-DPSK_3DH5_HCH_2480MHz_Antl_NTNV
30 Ant: Ant1
CENT: 2480 MHz
Span: 5.845 MHz
20 ~ i RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
10 + i i i i AverageCount: 1
SweepPoint: 1001
1 SweepTime: 1 ms
04 Sweep: Continue
AverageType: RMS
_10 4
Power: -0.08dBm
Maker:
—~ 90 1. 2480.076 MHz
c “0.08'dBm
[as)]
e
— =30 A1
[2)
&
—1 —40 4
-50 4
_60 -
-70 4
_80 4
— Trace
-90 T T T T T T T T T
2477.078 2482.923
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 18 of 52



GTS

Report No.: GTSL2023010032F01

3. Carrier Frequency Separation

3.1 Test Result

Antl
Made TX Frequency Packet Channel Separation 20dB Bandwidth Limit orditt
Type (MH2z) Type (MH2) (MH2) (MH2)
GFSK SISO HOPP DH5 1.000 0.821 >=0.821 Pass
m/4-DQPSK | SISO HOPP 2DH5 0.998 1.207 >=0.805 Pass
8-DPSK SISO HOPP 3DH5 0.996 1.194 >=0.796 Pass
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3.2 Test Graph
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4. Number of Hopping Frequencies

4.1 Test Result

TX Frequenc Packet Num of Hopping Frequencies .
Magde Type (MHz) Type ANTL Limit el
GFSK SISO HOPP DH5 79 >=15 Pass
/4-DQPSK SISO HOPP 2DH5 79 >=15 Pass
8-DPSK SISO HOPP 3DH5 79 >=15 Pass
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4.2 Test Graph
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5. Time of Occupancy (Dwell Time)

5.1 Test Result

Antl
Mode TX |Frequency |Packet _ Duration of Obsgrvation Num of_PuIse i_n _DweII Limit vorgor
Type | (MHz) Type | Single Pulse (ms) | Period (s) | Observation Period | Time (ms)| (ms)

DH1 0.382 31.600 319 121.858 | <=400| Pass

GFSK |SISO| HOPP DH3 1.640 31.600 161 264.040 | <=400| Pass
DH5 2.888 31.600 110 317.680 | <=400| Pass

14 2DH1 0.388 31.600 320 124.160 |<=400| Pass
DgPéK SISO | HOPP 2DH3 1.646 31.600 160 263.360 | <=400| Pass
2DH5 2.892 31.600 108 312.336 |[<=400| Pass

3DH1 0.394 31.600 320 126.080 |<=400| Pass

8-DPSK | SISO | HOPP 3DH3 1.640 31.600 158 259.120 | <=400| Pass
3DH5 2.898 31.600 124 359.352 | <=400| Pass
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5.2 Test Graph
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6. Unwanted Emissions In Non-restricted Frequency Bands

6.1 Ref

6.1.1 Test Result

GTSL2023010032F01

TX Frequenc Packet Level of Reference

Mode Type (I\(jIHz) 4 Type ST (dBm)
2402 DH5 1 0.00
GFSK SISO 2441 DH5 1 0.28
2480 DH5 il 0.54
2402 2DH5 al -1.08
m/4-DQPSK SISO 2441 2DH5 1 -0.82
2480 2DH5 1 -0.59
2402 3DH5 1 -1.08
8-DPSK SISO 2441 3DH5 1 -0.85
2480 3DH5 1 -0.58

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

Report No.: GTSL2023010032F01

TX Frequency Packet Level of Reference Limit .
Mode Type (MH2) Type ANT (dBm) (dBm) Verdict
2402 DH5 1 0.54 -19.46 Pass
2441 DH5 1 0.54 -19.46 Pass
GRSk SiBR 2480 DH5 1 0.54 -19.46 Pass
HOPP DH5 1 0.54 -19.46 Pass
2402 2DH5 1 -0.59 -20.59 Pass
2441 2DH5 L -0.59 -20.59 Pass
IA-DORSICS RSl 2480 2DH5 1 -0.59 -20.59 Pass
HOPP 2DH5 1 -0.59 -20.59 Pass
2402 3DH5 1 -0.58 -20.58 Pass
2441 3DH5 1 -0.58 -20.58 Pass
&orsk S 2480 3DH5 1 20.58 -20.58 Pass
HOPP 3DH5 1 -0.58 -20.58 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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Report No.: GTSL2023010032F01

6.2.2 Test Graph
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