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Ant. Pol. Vertical
Test Mode: 8-DPSK Mode 2480MHz

110.0 dBu¥/m

ﬂ FCC Part15 Class C 3 Above-1G Peak

60
FCC Part15 Class C 3M Above-1G AY

10,0
2477000 2487.00

2497.00 2507.00 2517.00 2527.00 2537.00 2547.00 2557.00 2577.00 MH=z

No Frequency Factor | Reading | Level Limit |Margin Detector
) {(MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m)| (dB)

1 2483.500 31.50 2113 52.63 74.00 |-21.37| peak
2 2483.500 31.50 8.62 4012 54.00 |-13.88] AVG

Remarks:
1.Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor

2.Margin value = Level -Limit value
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(2) Conducted Test

DH5_AntL_Low_2402

Spectrum I

Ref Level 20,00 dém Offset 0.50 dB & RBW 100 kHz
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lo Att I0dE SWT 113.8 s @ VBW 300 kHz  Mode Auto FFT
Count 243/300
@1k view
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-70 dBm:
Start 2.3 GHz 691 pts Stop 2.405 GHz
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
M1 1 2,40219 GHz 0,74 dBm
w2 1 2.4 GHz -57.45 dBm
M3 1 2.39 GHz -62.30 dBm
M4 1 2.319174 GHz -58.85 dBm
Dats: 22.MAR.2021 12:01:5
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Ref Level 20,00 dBm  Offset 0.50 d& & RBW 100 kHz
lo Att 30 dB SWT 048 ps @ VBW 300 kHz  Mode Auto FFT
Count 300/300
@ 1Pk View
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-70 dBm
Start 2.47 GHz 691 pts Stop 2.55 GHz
Marker
Type | Ref | Trc X-value ¥-value | Function | Function Result |
M1 | 1 2.4799 GHz 2,91 dBm |
w2 1 2.4835 GHz -62.51 dBm
M3 1 2.5 GHz -62.34 dBm |
M4 1 2.490754 GHz -59.20 dBm
Date: 22.MAR.2021 13:42:58
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DH5_Antl_High_Hop_2480

Spectrum I
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Count 300/300

Ref Level 20,00 dém  Offset 0,50 d& & RBW 100 kHz
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@ 1Pk View
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@ 1Pk View
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Type | Ref | Trc X-value ¥-value | Function | Function Result |
M1 | 1 2.40204 GHz -3.72 dBm |
w2 1 2.4 GHz -45.95 dBm
M3 1 2.39 GHz -63.42 dBm |
M4 1 2,399826 GHz -45.78 dBm
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2DH5_Antl_Low_Hop_2402

Spectrum I I:Ié_:l
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3DH5_Antl_High 2480

Spectrum I I:Ié_:l
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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. OCB and 20dB Spectrum Setting:

(1) Set RBW = 1% ~ 5% occupied bandwidth.
(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

99% Bandwidth

20dB Bandwidth

20dB Bandwidth

Modulation type Channel (MH2) (MH2) *2/3 (MHz)
00 0.896 0.981 0.654
GFSK 39 0.905 0.993 0.662
78 0.899 0.981 0.654
00 1.217 1.356 0.904
T/4-DQPSK 39 1.217 1.356 0.904
78 1.217 1.359 0.906
00 1.205 1.311 0.874
8-DPSK 39 1.205 1.311 0.874
78 1.208 1.314 0.876
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DH5_Antl 2402
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2DHS5_Antl_2402
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3DH5_Antl_2402
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3.5. Channel Separation
Limit

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

Report No.: CTC20210085E11

Test Item Limit

Frequency Range(MHz)

>25KHz or >two-thirds of the 20

Channel Separation dB bandwidth Which is greater

2400~2483.5

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

Page 70 of 88

Report No.: CTC20210085E11

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

00 1.000 0.993

GFSK 39 1.004 0.993 Pass
78 1.004 0.993
00 1.004 0.906

T/4-DQPSK 39 1.000 0.906 Pass
78 1.004 0.906
00 1.004 0.876

8-DPSK 39 1.000 0.876 Pass
78 1.004 0.876
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3.6. Number of Hopping Channel
Limit
FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(iii):

Section Test Item Limit

15.247 (a)(iii) 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) 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) Setthe 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 0.38 121.6 31.60
GFSK DH3 2441 1.63 260.8 31.60 <0.40 Pass
DH5 2441 291 3104 31.60
2DH1 2441 0.39 124.8 31.60
T/4-DQPSK 2DH3 2441 1.63 260.8 31.60 <0.40 Pass
2DH5 2441 2.88 307.2 31.60
3DH1 2441 0.39 124.8 31.60
8-DPSK 3DH3 2441 1.63 260.8 31.60 <0.40 Pass
3DH5 2441 2.88 307.2 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
1DH5/2DH5/3DHS5 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)

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 1.02
GFSK 39 2.40 <30.00 Pass
78 3.25
00 -0.83
T/4-DQPSK 39 0.11 <21.00 Pass
78 1.28
00 -0.66
8-DPSK 39 0.76 <21.00 Pass
78 1.57

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

EH * H 5 guﬁﬂﬂkiigﬁ ﬁ% For anti-fake verification, please visit the official website of Certification and

e Accreditation Administration of the People’s Republic of China : yz.cnca.cn




Page 85 of 88

Report No.: CTC20210085E11

DH5_Antl 2402

Spectrum

(=]

Ref Level 20,00 dBm Offset
lo Att 40 dB SWT
Count 100/100

0.50 dé & RBW 2 MHz

936.8ns @ VBW 3 MHz Mode Auto FFT

@ 1Pk Yiew

20 dém

M1[1]

1.02 dBm
2.40186210 GHz|

10 dBm:

0 dem

M1

-10 dBm

-20 dBm

-30 dBm:

-40 dBm

-50 dBm:

-50 dBm:

CF 2.402 GHz

1001 pts

)

)

Span 3.0 MHz
.
- [

DH5_Antl_2441

Spectrum

(=]

Ref Level 30,00 dBm
o Att 40 dB
Count 100/100

Offset
SWT

0.50 d& & RBW 2 MHz

936.8 ns @ VBW 3 MHz Mode Auto FFT

@10k View

20 dém

M1[1]

2.40 dBm
2.44116180 GHz|

10dem

0 dBm:

| 0 dBm——

-10 dBm

-20 dBm

-30 dBm

-40 dBm:

-50 dBm

-50 dBm

CF 2.441
—

1001 pts

Date: Z2Z.MAR.2021

)

Span 3.0 MHz
- i

DH5_Antl_2480

Spectrum

(=]

Ref Level 20,00 dBm Offset
lo Att 40 dB SWT
Count 100/100

936.8 ns @ VBW 3 MHz

0.50 dé & RBW 2 MHz
Mode Auto FFT

@ 1Pk Yiew

20 dém

M1[1]

3.25 dBm
2.47985310 GHz|

10 dBm:

[0 dem—

-10 dBm

-20 dBm

-30 dBm:

-40 dBm

-50 dBm:

-50 dBm:

CF 2.48 GHz

1001 pts

)

Span 3.0 MHz
.
- [

Tel.: (86)755-27521059

EN HEBSGMEATHEEEEERS

Cortdastam sl ACCImananon AXTet wiisten of D Paogw's Regd o o Carae

CTC Laboratories, Inc.

Fax: (86)755-27521011

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

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




Ga Page 86 of 88 Report No.: CTC20210085E11

2DH5_Antl_2402

Spectrum I I:Ié_:l

Ref Level 3000 dém Offset 0.50 dB & RBW 2 MHz

| Att 40 dB  SWT 0936.8ns @ VYBW 3 MHz Mode Auto FFT
Count 100/100

@ 1Pk Yiew

M1[1] 0.83 dBm)|

2.40188010 GHz|
20 dém

10 dBm:

0 dem
I ]
-10 dBm

-20 dBm

-30 dBm:

-40 dBm

-50 dBm:

-50 dBm:

CF 2.402 GHz 1001 pts

) ] G we =

2DH5_Antl 2441

( =)
Spectrum ] 5

Ref Level 30,00 dém Offset 0.50 dB & RBW 2 MHz

lo Att 40 dE SWT 0936.8ns @ VBW 3 MHz  Made Auto FFT
Count 100/100

@10k View

M1[1] 0.11 dBm|

2.44087410 GHz|
20 dém

10dem

0 dBm
L——| T

-10 dBm

-20 dBm

-30 dBm

-40 dBm:

-50 dBm

-50 dBm

CF 2.441 GHz 1001 pts
—

Span 3.0 MHz
B ) CIr)

Date: Z2Z.MAR.2021 13:

2DHS5_Antl_2480

Spectrum ] I:Ié_:l
Ref Level 3000 dém Offset 0.50 dB & RBW 2 MHz
| Att 40 dB  SWT 0936.8ns @ VYBW 3 MHz Mode Auto FFT

Count 100/100
@ 1Pk Yiew

M1[1] 1.28 dBm

2.47988010 GHz|
20 dém

10 dBm:

0 dem

-10 dBm

-20 dBm

-30 dBm:

-40 dBm

-50 dBm:

-50 dBm:

CF 2.48 GHz 1001 pts

) ] T e =

CTC Laboratories, Inc.
1-2/F.,, Building 2, Jiaquan Building, Guanlan High-Tech Park, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
EH FP H guﬁﬂq%ggg; g & For anti-fake verification, please visit the official website of Certification and

Clortdsatan wel Accmcnenion ATe mliakon of B Pacge's Regdts o Craa Accreditation Administration of the People’s Republic of China : yz.cnca.cn




Ga Page 87 of 88 Report No.: CTC20210085E11

3DH5_Antl_2402

Spectrum I I:Ié_:l

Ref Level 3000 dém Offset 0.50 dB & RBW 2 MHz

| Att 40 dB  SWT 0936.8ns @ VYBW 3 MHz Mode Auto FFT
Count 100/100

@ 1Pk Yiew

M1[1] 0.66 dBm)|

2.40203600 GHz|
20 dém

10 dBm:

0 dBm
| i*___'__~——_
-10 dBm

-20 dBm

-30 dBm:

-40 dBm

-50 dBm:

-50 dBm:

CF 2.402 GHz 1001 pts

) ] T e =

3DH5_Antl 2441

( =)
Spectrum ] 5

Ref Level 30,00 dém Offset 0.50 dB & RBW 2 MHz

lo Att 40 dE SWT 0936.8ns @ VBW 3 MHz  Made Auto FFT
Count 100/100
@10k View

M1[1] 0.76 dBm|

2.44099700 GHz|
20 dém

10dem

0 dem.
|

-10 dBm

-20 dBm

-30 dBm

-40 dBm:

-50 dBm

-50 dBm

CF 2.441 GHz 1001 pts
—

Span 3.0 MHz
B ) ()

Date: 2Z.MAR.20Z1 14:00:2E

3DHS5_Antl_2480

( Spectrum ] I:Ié_:l

Ref Level 3000 dém Offset 0.50 dB & RBW 2 MHz

| Att 40 dB  SWT 0936.8ns @ VYBW 3 MHz Mode Auto FFT
Count 100/100

@ 1Pk Yiew

M1[1] 1.57 dBm

2.48002700 GHz|
20 dém

10 dBm:

I E—
0 dem

-10 dBm

-20 dBm

-30 dBm:

-40 dBm

-50 dBm:

-50 dBm:

CF 2.48 GHz 1001 pts

) ] G we =

CTC Laboratories, Inc.
1-2/F.,, Building 2, Jiaquan Building, Guanlan High-Tech Park, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn
EH FP H guﬁﬂq%ggg; g & For anti-fake verification, please visit the official website of Certification and

Accreditation Administration of the People’s Republic of China : yz.cnca.cn

Cortdastam sl ACCImananon AXTet wiisten of D Paogw's Regd o o Carae




Ga Page 88 of 88 Report No.: CTC20210085E11

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.

**********************TH E E N D**********************
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