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3.4. Occupied Channel Bandwidth and 20DB Bandwidth
Limit
N/A

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.
2. Spectrum Setting:
(1) Set RBW =100 kHz.
(2) Set the video bandwidth (VBW) = 3 RBW.
(3) Detector = Peak.
(4) Trace mode = Max hold.
(5) Sweep = Auto couple.
Note: The EUT was set to continuously transmitting in each mode and low, Middle and high channel for the
test.

Test Mode

Please refer to the clause 2.3.

Test Results

Modulation type Channel 99% Bandwidth 20dB Bandwidth 20(18 Bandwidth
(MHz) (MHz) 2/3 (MHz)

00 0.875 0.948 0.632
GFSK 39 0.878 0.948 0.632
78 0.878 0.948 0.632
00 1.067 1.176 0.784
T/4-DQPSK 39 1.064 1.131 0.754
78 1.07 1.176 0.784
00 1.061 1.167 0.778
8-DPSK 39 1.064 1.170 0.780
78 1.067 1.170 0.780
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20dB Bandwidth:

Report No.: CTC20210202E08

DH5_Antl_2402

Spectrum

(=]

Ref Level 30,00 dBrm  Offset 0.50 dB & RBW 30 kHz
| ALt 40 de  SWT 63.2 ps @ VBW 100 kHz
Count 1007100

Mode Auto FFT

@ 1Pk View

M1[1]

m2[1]

15.89 dBm)|
2.40150200 GHz|
4.62 dBm)|
2.40180200 GHz|

-10 derr

e

D1 -15.384 dim

-20 dém

-30 derm

Fadv

-40 dén

R
vy

50 B

L]

-60 dBm

CF 2.402 GHz 1001 pts

sua_n 3.0 MHz

Marker

Type | Ref | Tre X-value ¥-value | Function |

Function Result |

M1 1
M2 1 2.401802 GHz 4.62 dBm

2.401502 GHz -15.89 dBm |

D3| M1 1 948.0 kHz 0.41 db

J )

Date: 24.MAR.2021 (0B8:5B8:33

r‘

DH5_Antl_2441

[ Spectrum ]

(®]

Ref Level 30.00 dBém
| Att 40 dB
Count 100/100

Offset 0,50 d& & RBW 30 kHz

SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT

@ 1Pk View

M1[1]

m2[1]

16.11 dBm|
2.44050200 GHz|
4.14 dBm)|
2.44080200 GHz|

]

-10 dBrm

L

o]

D1 -15.860 dBm

-20 dBm

A

-30 derr

/J’

WadW

-40 dén

50 dB

\’\r\*N\/"\_.

-60 dBm

CF 2.441 GHz 1001 pts

Span 3.0 MHz

Marker

Type | Ref | Trc X-value Y-value | Function |

Function Result |

M1 L1 2.440502 GHz

M2 1 2.440802 GHz 4.14 dBm

-16,11 dBm |

D3| M1 1 948.0 kHz -0.02 dB

J )

Date: 24.MAR.2021 (09:11:24

r‘

DH5_Antl_2480

Spectrum ] né:'
Ref Level 30,00 dém  Offset 0.50 d& & RBW 30 kHz
lo Att 40 dE SWT 632 ps @ VBW 100 kHz  Mode Auto FFT
Count 100/100
@ 1Pk View
M1[1] 16.32 dBm|
2.47950200 GHz|
2od m2[1] 3.83 dBm)|
2.47980200 GH
10 dem — -
0 di
-10 dBn Ead \\‘ AN
D1 -16.168 dem Y
-20 dBm
-30 dem /"f\/ _\’\
-40 dBm Waad¥ 4 \’\,
BV
50ds
-a0 den
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
w1 1 2.470502 GHz -16.32 dBm |
M2 1 2.479802 GHz 3.83 dBm
03 M1 1 948.0 kHz -0.32 de
) J W e
Date: 24.MAR.2021 09:13:16

CTC Laboratories, Inc.

2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China

Tel.: (86)755-27521059

ey REERAMEATESERERS

Cortdastam sl Acmanaiioe. ADTet stistn of De Pacgw's Reged oo of Crre

Fax: (86)755-27521011

Http://www.sz-ctc.org.cn

For anti-fake verification, please visit the official website of Certification and
Accreditation Administration of the People’s Republic of China : yz.cnca.cn




Page 68 of 89 Report No.: CTC20210202E08

2DH5_Antl_2402

Spectrum I:Ié_:l

Ref Level 30,00 dBrm  Offset 0.50 dB & RBW 30 kHz

J ALL 40 de  SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT
Count 1007100

@ 1Pk View

M1[1] 17.84 dBm|
2.40137000 GHz|
m2[1] 2.60 dBm)|
2.40195500 GHz|

M2

T
-10 der \

M VL
D1 -17.398 dBnv H ‘1&‘{

-20 dém

-30 dBm M/J \,\ ~

30 tepetey

50 dB

-60 dBm

CF 2.402 GHz 1001 pts SDB_I"I 3.0 MHz
Marker
Type | Ref | Tre X-value ¥-value | Function | Function Result |
M1 | 1 2.40137 GHz -17.84 dBm |
M2 1 2.401955 GHz 2.60 dBm
D3| M1 1 1.176 MHz -0.01 dB

) ) [

Date: 24.MAR.2021

2DH5_Antl_2441

( o
Spectrum ] 5

Ref Level 30,00 dém  Offset 0.50 d& & RBW 30 kHz

lo Att 40 dE SWT 632 ps @ VBW 100 kHz  Mode Auto FFT
Count 100/100
@ 1Pk View
M1[1] 16.35 dBm|
20 d 2.44040900 GHZ|
m2[1] 3.68 dBm)|
2.44113200 GH.
10 dem - 2]
od = R
-10 dem \L
RE e
D1 -16.319 dBm oy

o L
-/ \,

4! i o et
e RN N
-50 de
-a0 den
CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
M1 1 2.440400 GHz 16,35 dBm | |
M2 1 2,441132 GHz 3,68 dBm
D3| M1 1 1,131 MHz -0.32 dB

) ) [

Date: 24.MAR.2021 09:

2DH5_Antl_2480

( o
Spectrum ] 5

Ref Level 30,00 dém  Offset 0.50 d& & RBW 30 kHz

| Att 4D dB  SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT
Count 1007100
@ 1Pk View
M1[1] 17.92 dBm)|
2.47937000 GHz|
20d mM2[1] 2.09 dBm)|
2.47995500 GHz|
10 dBm: -
M2
o b

v \\
-10 dBr

M WW\_‘
S5 dEm—{01 -17.912 dem ¥ J
o »\/‘\/[[ \q

A= = o]
50 dB
-a0 den
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value ¥-value | Function | Function Result |
M 1 2.47937 GHz ~17.92 dBm | | |
M2 1 2.479955 GHz 2.09 dBm
03 ™M1 1 1,176 MHz -0.71 dB

) ) [ I

Date: Z4.MAR.Z0Z1 09:25:49

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn

EH 4; gﬁﬁﬂﬂﬁﬂggﬁ Re For anti-fake verification, please visit the official website of Certification and
Cortdsasan el Accmarense. ALiesabistn o P Pacgre's R dds: o CRaie Accreditation Administration of the People’s Republic of China : yz.cnca.cn




Page 69 of 89 Report No.: CTC20210202E08

3DH5_Antl_2402

Spectrum I:Ié_:l

Ref Level 30,00 dBrm  Offset 0.50 dB & RBW 30 kHz

J ALL 40 de  SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT
Count 1007100

@ 1Pk View

M1[1] 17.51 dBm|
2.40138500 GHz|
m2[1] 2.62 dBm)|
2.40195500 GHz|

M2

AN
AN
-10 der
m -
D1 -17.383 dBmv -~ W\R'

-20 dém

-30 dBm

- ALY i

50 dB

-60 dBm

CF 2.402 GHz 1001 pts SDB_I"I 3.0 MHz
Marker
Type | Ref | Tre X-value ¥-value | Function | Function Result |
M1 ! 1 2,401385 GHz -17.51 dBm |
M2 1 2.401955 GHz 2.62 dBm
D3| M1 1 1,167 MHz -0.16 dB

) ) [

Date: 24.MAR.2021

3DH5_Antl_2441

( o
Spectrum ] 5

Ref Level 30,00 dém  Offset 0.50 d& & RBW 30 kHz

lo Att 40dB SWT  63.2 ps @ VBW 100 kHz  Mode Auto FFT
Count 100/100
@ 1Pk View
M1[1] 18.05 dBm|
20 2.44038200 GHz|
m2[1] 2.37 dBm)|
2.44095500 GH.
10 dBm -
M2
o b

AN
10 dém M~ h"\?
D1 -17.629 dBmr yi -

-20 dBmr L

-30 derr -‘/ \‘J\

| s0-dagy

-50 dB

-a0 den

CF 2.441 GHz 1001 pts Span 3.0 MHz

Marker

Type | Ref | Trc X-value Y-value | Function | Function Result |
M1 1 2.440382 GHz 18,05 dBm | |
M2 1 2,440955 GHz 2,37 dBm
D3| M1 1 1.17 MHz 0.13 dB

) ) [

Date: 24.MAR.2021 09:37:20

3DH5_Antl_2480

( o
Spectrum ] 5

Ref Level 30,00 dém  Offset 0.50 d& & RBW 30 kHz

j ALt 4D dB  SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT
Count 1007100
@ 1Pk View
M1[1] 18.11 dBm|
2.47938200 GHz|
20d m2[1] 2.07 dBm)|
2.47995500 GH.
10 dem -
M2
0d / X — \‘
-10 dBrmr
" g
703 v 3
S5 dEm—{01 -17.934 dam / i
-30 dBrm ,/
| 40-diary AT ~=
-50 dB
-a0 den
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value ¥-value | Function | Function Result |
w1 1 2.479382 GHz ~18.11 dBm | | |
M2 1 2.479955 GHz 2.07 dBm
03 ™M1 1 1.17 MHz -0.08 dB

) ) [T T

Date: Z4.MAR.Z0Z1 09:35:33

CTC Laboratories, Inc.
2/F., Building 1 and 1-2/F., Building 2, Jiaquan Building, Guanlan High-Tech Park, Longhua District, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn

EH 4; gﬁﬁﬂﬂﬁﬂggﬁ Re For anti-fake verification, please visit the official website of Certification and
Cortdsasan el Accmarense. ALiesabistn o P Pacgre's R dds: o CRaie Accreditation Administration of the People’s Republic of China : yz.cnca.cn




Ga Page 70 of 89 Report No.: CTC20210202E08

3.5. Channel Separation
Limit

FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(1)/ RSS-247 5.1 b :

Test Item Limit Frequency Range(MHz)

>25KHz or >two-thirds of the 20

dB bandwidth Which is greater 2400~2483.5

Channel Separation

Test Configuration

Test Procedure

3. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.
4. Spectrum Setting:
(1) Set RBW =100 kHz.
(2) Set the video bandwidth (VBW) = 3 RBW.
(3) Detector = Peak.
(4) Trace mode = Max hold.
(5) Sweep = Auto couple.

Test Mode
Please refer to the clause 2.3.
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Test Results
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Report No.: CTC20210202E08

Modulation type Channel Gtz Freq%ﬁﬂnﬁgs SEEEEN Limit (MHz) Result

00 1.004 0.948

GFSK 39 1.000 0.948 Pass
78 1.000 0.948
00 1.000 0.784

T/4-DQPSK 39 1.000 0.784 Pass
78 1.000 0.784
00 1.004 0.780

8-DPSK 39 1.000 0.780 Pass
78 1.000 0.780
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3.6. Number of Hopping Channel
Limit
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(iii)/ RSS-247 5.1 d:

Section Test Item Limit

15.247 (a)(iii) RSS-247 5.1 d: Number of Hopping Channel >15

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.
2. Spectrum Setting:

(1) Peak Detector: RBW=100 kHz, VBW=RBW, Sweep time= Auto.

Test Mode
Please refer to the clause 2.3.

Test Result
Modulation type Channel number Limit Result
GFSK 79
T/4-DQPSK 79 >15.00 Pass
8DPSK 79
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3.7. Dwell Time

Limit

Section Test Item Limit

15.247(a)(iii))) RSS-247 5.1 d Average Time of Occupancy 0.4 sec

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.
2. Spectrum Setting:

(1) Spectrum Setting: RBW=1MHz, VBW =RBW.
(2) Use video trigger with the trigger level set to enable triggering only on full pulses.

(3) Sweep Time is more than once pulse time.

(4) Set the center frequency on any frequency would be measure and set the frequency span to
zero.

(5) Measure the maximum time duration of one single pulse.
(6) Setthe EUT for packet transmitting.

Test Mode
Please refer to the clause 2.3.
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Test Result
Modulation Channel Channel Pulse Time Total of Period Time Limit Result
type (MHz) (ms) Dwell (ms) (ms) (Second)
DH1 2441 0.41 131.20 31.60
GFSK DH3 2441 1.65 264.00 31.60 <0.40 Pass
DH5 2441 2.90 309.33 31.60
2DH1 2441 0.41 131.20 31.60
T/4-DQPSK 2DH3 2441 1.65 264.00 31.60 <0.40 Pass
2DH5 2441 2.90 309.33 31.60
3DH1 2441 0.41 131.20 31.60
8-DPSK 3DH3 2441 1.65 264.00 31.60 <040 Pass
3DH5 2441 2.90 309.33 31.60

Note: 1DH1/ 2DH1/3DH1Total of Dwell= Pulse Time*(1600/2)*31.6/79
1DH3/2DH3/3DH3 Total of Dwell= Pulse Time*(1600/4)*31.6/79
1DH5/2DH5/3DH5 Total of Dwell= Pulse Time*(1600/6)*31.6/79
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3.8. Peak Output Power
Limit
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (b)(1) / RSS-247 5.4 b:

Test Item Limit Frequency Range(MHz)
Hopping Channels>75
Peak Output Power Power<1W(30dBm) 2400~2483.5
Other <125mW(21dBm)

Test Configuration

Test Procedure

1. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.
2. Spectrum Setting:

Peak Detector: RBW=1 MHz, VBW=3 MHz for bandwidth less than 1MHz.

RBW=3 MHz, VBW=3 MHz for bandwidth more than 1MHz.

Test Mode

Please refer to the clause 2.3.

Test Result
Modulation type Channel Output power (dBm) Limit (dBm) Result
00 5.93
GFSK 39 5.54 <30.00 Pass
78 5.22
00 571
T/4-DQPSK 39 5.48 <21.00 Pass
78 5.17
00 5.7
8-DPSK 39 5.46 <21.00 Pass
78 5.14
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3.9. Antenna requirement

Requirement
FCC CFR Title 47 Part 15 Subpart C Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit so
that a broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited.

FCC CFR Title 47 Part 15 Subpart C Section 15.247(c) (1)(i):

(i) Systems operating in the 2400~2483.5 MHz band that is used exclusively for fixed. Point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi provided the
maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that the
directional gain of the antenna exceeds 6dBi.

Test Result

The directional gain of the antenna less than 6dBi, please refer to the EUT internal photographs antenna
photo.
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