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3.4. Band edge and Spurious Emissions (Conducted)

Limit

FCC CFR Title 47 Part 15 Subpart C Section 15.247 (d):In any 100 kHz bandwidth outside the frequency
band in which the spread spectrum intentional radiator is operating, the radio frequency power that is pro-
duced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a radiated meas-
urement.

Test Configuration

Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator, the path loss
was compensated to the results for each measurement.

2. Set to the maximum power setting and enable the EUT transmit continuously

3. Use the following spectrum analyzer settings:
RBW = 100 kHz, VBW = RBW, scan up through 10" harmonic.
Sweep = auto, Detector function = peak, Trace = max hold

4. Measure and record the results in the test report.

Test Mode
Please refer to the clause 2.4.

Test Results
(1) Band edge Conducted Test

Test Mode Frequency[MHZz] Ref Level[dBm] Result[dBm] Limit[dBm] Verdict
2402 8.53 -58.24 <=-11.47 PASS
GESK 2480 9.82 -57.24 <=-10.18 PASS
Hop_2402 4.88 -58.72 -15.12 PASS
Hop_ 2480 5.27 -59.09 -14.73 PASS
2402 3.10 -53.59 <=-16.9 PASS
2480 5.55 -59.08 <=-14.45 PASS

T/4-DQPSK
Hop_2402 0.49 -59.16 -19.51 PASS
Hop_2480 5.29 -59.29 -14.71 PASS
2402 3.53 -52.6 <=-16.47 PASS
2480 3.92 -58.62 <=-16.08 PASS

8-DPSK

Hop_2402 -2.39 -59.44 -22.39 PASS
Hop_ 2480 4.94 -59.24 -15.06 PASS
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(2) Conducted Spurious Emissions Test

Report No.: CTC2024214212

Test Mode | Frequency[MHZz] Fre[?\AIE'alege R?dfé_r?]\]/el E‘Esrl:]l]t [Iagnr:] Verdict

Reference 8.64 8.64 PASS

2402 30~1000 30~1000 -71.26 <=-11.36 PASS

1000~26500 1000~26500 -47.36 <=-11.36 PASS

Reference 9.46 9.46 PASS

GFSK 2441 30~1000 30~1000 -71.01 <=-10.54 PASS

1000~26500 1000~26500 -47.36 <=-10.54 PASS

Reference 10.08 10.08 PASS

2480 30~1000 30~1000 -71.18 <=-9.92 PASS

1000~26500 1000~26500 -46.57 <=-9.92 PASS

Reference 4.06 4.06 PASS

2402 30~1000 30~1000 -70.58 <=-15.94 PASS

1000~26500 1000~26500 -40.8 <=-15.94 PASS

Reference 6.13 6.13 PASS

m 2441 30~1000 30~1000 -70.99 <=-13.87 PASS
/4-DQPSK

1000~26500 1000~26500 -46.53 <=-13.87 PASS

Reference 6.36 6.36 PASS

2480 30~1000 30~1000 -70.27 <=-13.64 PASS

1000~26500 1000~26500 -46.02 <=-13.64 PASS

Reference 4.13 4.13 PASS

2402 30~1000 30~1000 -71.13 <=-15.87 PASS

1000~26500 1000~26500 -35.91 <=-15.87 PASS

Reference 5.74 5.74 PASS

8-DPSK 2441 30~1000 30~1000 -70.51 <=-14.26 PASS

1000~26500 1000~26500 -46.45 <=-14.26 PASS

Reference 5.10 5.10 PASS

2480 30~1000 30~1000 -71.47 <=-14.9 PASS

1000~26500 1000~26500 -46.72 <=-14.9 PASS
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3.5. 20DB Bandwidth
Limit
N/A

Test Configuration

Test Procedure

5. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the
block diagram above.

6. OCB and 20dB Spectrum Setting:
(1) SetRBW = 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 2.4.

Test Results

Test Mode Frequency[MHZz] 20db EBW[MHZz] Arel2 B?Egvzv)idth e Verdict
2402 0.870 580.00 PASS

GFSK 2441 0.864 576.00 PASS
2480 0.864 576.00 PASS

2402 1.275 850.00 PASS

T/4-DQPSK 2441 1.263 842.00 PASS
2480 1.263 842.00 PASS

2402 1.269 846.00 PASS

8-DPSK 2441 1.254 836.00 PASS
2480 1.254 836.00 PASS
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3.6. Channel Separation
Limit

FCC CFR Title 47 Part 15 Subpart C Section 15.247 (a)(1)/ RSS-2475.1 b :

Test Item Limit Frequency Range(MHz)

>25KHz or >two-thirds of the 20
dB bandwidth Which is greater

Channel Separation 2400~2483.5

Test Configuration

Test Procedure

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

Test Mode

Please refer to the clause 2.4.
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Test Results

Test Mode Frequency[MHZz] Result{MHZz] LimitfMHz] Verdict
Hop_2402 1.000 >580.00 PASS
GFSK Hop_2441 0.952 >576.00 PASS
Hop_2480 1.022 >576.00 PASS
Hop_2402 0.996 >850.00 PASS
T/4-DQPSK Hop_2441 1.000 >842.00 PASS
Hop_2480 0.982 >842.00 PASS
Hop_2402 1.000 >846.00 PASS
8-DPSK Hop_ 2441 1.004 >836.00 PASS
Hop_2480 1.007 >836.00 PASS
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3.7. 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 2.4.

Test Result
Modulation type Channel number Limit Result
GFSK 79
T/4-DQPSK 79 =215.00 Pass
8DPSK 79

CTC Laboratories, Inc.
Room 101 Building B, No. 7, Langing 1st Road, Luhu Community, Guanhu Subdistrict, Longhua District, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn

EH ‘F H guﬁﬂﬁ' migg§ ﬁ% For anti-fake verification, please visit the official website of Certification and Ac-

ol Accmietion, ADVTe RSN f B Pacg's Regdec o ORae creditation Administration of the People’s Republic of China : yz.cnca.cn



http://yz.cncaic.cn/

Ga Page 75 of 89 Report No.: CTC2024214212

Spectrum I:%‘l

Ref Level 30,00 dBrm  Offset 0.50 dB & RBW 100 kHz

o Att 40 dB SWT 94.8 ys & VBW 300 kHz Mode Auto FFT
@ 1Pk View
o 78.3‘:]3;]:12
s een i 2.401070 Gi1]
thcen |
LA A AL
[
wuu LM u\
GFSK \
-60 dBl
Start 2.4 GHz 691 pts Stop 2.4835 GHz )
) J e

( =)
Spectrum ] v

Ref Level 30,00 dém  Offset 0.50 dB & RBW 100 kHz

e Att 40 dR  SWT  94.8 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk View
mM1[1] 1.62 dBm)|
2.402110 GHz|
20 dem D1[1] 1.32 dBj
77.940 MHz|
10 dBm

v o -
3 §
=
=
=F
—

I ET L TTYT ST | VO A S FPRT| PRI Y T
(UNZELRY SR R JN'WW}W MWV

T/4-DQPSK fosn

-R0 de

-40 di l‘
-50 dBmr

-60 dBr

Start 2.4 GHz 691 pts Stop 2.4835 GHz

]
) J e
Date: 15.APR.20Z1 13:37:20

[ Spectrum ] I:%‘l

Ref Level 30,00 dBrm  Offset 0.50 dB & RBW 100 kHz

o Att 40 dB SWT 94.8 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk View
Di[1] 1.77 dB)
78.180 MHz|
20 dBm M1[1] 1.67 dBm)|
2.401870 GHz|
10 dBm
M1 D1
. NTHT b b Ll b LA o, b WK

T 'url\r'v'\uhw A Y R P “LW«”V'

8-DPSK

-60 dBm

Start 2.4 GHz 601 &s Stop 2.4835 GHz
— I., J #I
L

Date: 15.APR.2021 14:11:24

CTC Laboratories, Inc.
Room 101 Building B, No. 7, Langing 1st Road, Luhu Community, Guanhu Subdistrict, Longhua District, Shenzhen, Guangdong, China
Tel.: (86)755-27521059 Fax: (86)755-27521011 Http://www.sz-ctc.org.cn

EB FF ngiﬁ‘kﬂ' %iggg 5 % For gnti.-fake verifjcatiqn, please visit th? official vyebsite pf Certification and Ac-
Covkinatan el Accmciuion, Adetatisscn of e Pecpw's Resdéc ol CAIe creditation Administration of the People’s Republic of China : yz.cnca.cn



http://yz.cncaic.cn/

Ga Page 76 of 89 Report No.: CTC2024214212

3.8. Dwell Time

Limit

Section Test Iltem 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) 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 2.4.
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Test Result
Modulation Channel Frequency Pulse Time Total of Period Time Limit Result
type [MHZz] (ms) Dwell (ms) (ms) (Second)
DH1 2441 0.37 118.40 31.60
GFSK DH3 2441 1.63 260.80 31.60 <0.40 Pass
DH5 2441 2.87 306.13 31.60
2DH1 2441 0.38 121.60 31.60
T/4-DQPSK 2DH3 2441 1.63 260.80 31.60 <040 Pass
2DH5 2441 2.87 306.13 31.60
3DH1 2441 0.38 121.60 31.60
8-DPSK 3DH3 2441 1.63 260.80 31.60 <040 Pass
3DH5 2441 2.88 307.20 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

CTC Laboratories, Inc.
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Modulation Type:
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Modulation Type: T/4-DQPSK
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Modulation Type:
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3.9. 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 Pow-
Peak Output Power er<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:

(1) Set RBW> 20DB Bandwidth.

(2) Set the video bandwidth (VBW) =2 RBW.

(3) Detector = Peak.

(4) Trace mode = Max hold.

(5) Sweep = Auto couple.

Test Mode

Please refer to the clause 2.4.

Test Result

Test Mode Frequency[MHZz] Result[dBm] Limit[dBm] Verdict

2402 4.81 <=30 PASS

GFSK 2441 7.42 <=30 PASS

2480 6.90 <=30 PASS

2402 5.18 <=30 PASS

T/4-DQPSK 2441 6.24 <=30 PASS

2480 6.56 <=30 PASS

2402 4.60 <=30 PASS

8-DPSK 2441 5.85 <=30 PASS

2480 5.21 <=30 PASS
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3.10. Duty Cycle

Limit

None, for report purposes only.

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. The EUT was directly connected to the Spectrum Analyzer and antenna output port as show in

the block diagram above. The measurement according to section 10.2 of KDB 558074 D01 DTS Meas

Guidance v05r02.

3.  Spectrum Setting:

Set analyzer center frequency to test channel center frequency.

Set the span to OHz

Set the RBW to 10MHz

Set the VBW to 10MHz

Detector: Peak

Sweep time: Auto

Allow trace to fully stabilize. Then use the peak marker function to determine the maximum amplitude level.

Test Mode
Please refer to the clause 2.4.

Test Result
Test Mode Frequency Tralg:frgtlisosr:on Transmission Dutyo Minimt/r-nr VBW I:Ilgglrl f/%t{;\r/lg

[MHZz] [ms] Period [ms] | Cycle [%] (kHz2) (kH2)

2402 2.86 3.73 76.83 0.35 1

GFSK 2441 2.86 3.73 76.82 0.35 1

2480 2.86 3.73 76.82 0.35 1

2402 2.87 3.73 76.89 0.35 1

T/4-DQPSK 2441 2.87 3.73 76.89 0.35 1

2480 2.87 3.73 76.89 0.35 1

2402 2.87 3.73 76.95 0.35 1

8-DPSK 2441 2.87 3.73 76.95 0.35 1

2480 2.87 3.73 76.95 0.35 1
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3.11. Antennarequirement

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 re-
sponsible 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 con-
nector 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 op-
erations 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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