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Ant. Pol. Horizontal
Test Mode: m/4-DQPSK Mode 2402MHz

100.0 dBu¥/m

FCC Part15 RE-Class B Above 1G PK ﬂ

1
FCC Part15 RE-Class B Above[lG AV

OO O SV DU O SV UV RPN SRRYRAREE SO B

0.0
2285.600 2297.60 2309.60 2321.60 2333.60 2345.60 2357.60 2369.60 2381.60 2405.60 MHz
No Frequency Factor | Reading Level Limit  |Margin Detector
' (MHz) (dB/m) | (dBuV) [(dBuV/m)|(dBuV/m)| (dB)
1 2390.000 30.84 2767 58.51 7400 |-1549| peak
2 2390.000 30.84 15.04 45 88 400 | -B12 | 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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Ant. Pol. Vertical
Test Mode: m/4-DQPSK Mode 2402MHz

100.0 dBu¥/m

FCC Part15 RE-Class B Above 1G PK ﬂ

1
FCC Part15 RE-Class B Abovef1G AV

i T TSN AU BSOS TS SRR W B

0.0
2286.200 2298.20 2310.20 2322.20 2334.20 2346.20 2358.20 2370.20 2382.20 2406.20 MHz
No Frequency Factor | Reading | Level Limit  |Margin Detecior
' (MHz) (dB/m) [ (dBuV) ((dBuV/m)|(dBuV/m)| (dB)
1 2390.000 30.84 26.67 5751 7400 |-16.49| peak
2 2390.000 30.84 15.25 46.09 5400 | -791 | 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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Ant. Pol. Horizontal
Test Mode: /4-DQPSK Mode 2480MHz

100.0 dBu¥/m

m FCC Part15 RE-Class B Above 1G PK

FCC Part15 RE-Class B Above 1G AY
50 L
‘-.,M,.hm:\,m,m,,mm IRWPPITPTERTYIE WP WPRLE NIRRT IR AR Pty . bt ekt Il T L T YERL PP
[IN1]
2472.200 248420 2496.20 2508.20 2520.20 2532.20 254420 25656.20 2568.20 2592.20 MH:z
Frequen Factor | Readin Level Limit  [Margin
Mo. q ¢y g g Detector

(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuVim)| (dB)
1 | 2483500 | 3124 | 2734 | 5858 | 7400 [-15.42] peak
2 | 2483500 | 3124 | 1498 | 4622 | 5400 | 778 | 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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Ant. Pol. Vertical
Test Mode: /4-DQPSK Mode 2480MHz

100.0 dBu¥/m

[\ FCC Part15 RE-Class B Above 1G PK

FCC Part15 RE-Class B Above 1G AY
50 V.J
B o bt bty Py et b B Pt ol dua b e Ao & v b fr. 4 R R
[IN1]
2474 600 2486.60 2498.60 2510.60 2522.60 2534.60 2546.60 2558.60 2570.60 2594 60 MH:z
Frequen Factor | Readin Level Limit [Margin
Nao. . <y g d Detector

(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
1 | 2483500 | 3124 | 2593 | 5717 | 74.00 |-16.83| peak
2 | 2483500 | 3124 | 1431 | 4555 | 5400 | -845| 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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Ant. Pol. Horizontal
Test Mode: 8-DPSK Mode 2402MHz

100.0 dBu¥/m

FCC Part15 RE-Class B Above 1G PK ﬂ

1

FCC Part15 RE-Class B Above [IG AY
50 \_.m
bbbt st g plor e gt P FRTTRE LRI W T PUSE PR YR RRTIPR T At i %
0.0
2285600 2297.60  2309.60  2321.60  2333.60 234560 235760  2369.60 238160 2405.60 MHz
Frequen Factor | Readin Level Limit  [Margin
Mo. q ¢y g I betector

(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
1 | 2390000 | 3084 | 2945 | 6029 | 7400 |[-13.71| peak
2 | 2390000 | 3084 | 1487 | 4571 | 5400 | 829 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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Ant. Pol. Vertical
Test Mode: 8-DPSK Mode 2402MHz

100.0 dBu¥/m

FCC Part15 RE-Class B Above 1G PK ﬂ

1

FCC Part15 RE-Class B Abov@ﬂﬁ AY
50 L
USRIV Y bl o ik A o g gt A gl bt b o vt ot sty
[IN1]
2286.200 229820 2310.20 2322.20 2334.20 234620 2358.20 2370.20 2382.20 2406.20 MH:z
Frequen Factor | Readin Level Limit |Margin
Mo. q ¢y g g Detector

(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/im)| (dB)
1 | 2390000 | 3084 | 2718 | 5802 | 7400 [-15.98] peak
2 | 2390000 | 3084 | 1487 | 4571 5400 | 829 | 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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Ant. Pol. Horizontal
Test Mode: 8-DPSK Mode 2480MHz

100.0 dBu¥/m

ﬂ FCC Part15 RE-Class B Above 1G PK

FCC Part15 RE-Class B Above 1G AY
(SR
: iy, IEEL P J A ptnrsid A ¥ RPN PRI S N P P TT R TP S NN FFPTUr AP SR R Tt SV UMY TN NPIRERY
0.0
2474.000 2486.00 2459800 2510.00 2522.00 2534.00 2546.00 2558.00 2570.00 2594.00 MHz
Frequen Factor | Readin Level Limit  |Margin
No. quency g I petector

(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
1 | 2483500 | 3124 | 2634 | 5758 | 7400 [-1642] peak

2 2483.500 31.24 14.45 4569 5400 | -831 | 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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Ant. Pol. Vertical
Test Mode: 8-DPSK Mode 2480MHz

100.0 dBu¥/m

ﬂ FCC Part15 RE-Class B Above 1G PK

FCC Part15 RE-Class B Above 1G AY
S
& o ” ' PRESUPRTIPT TR P BTV T YRR P A i T hut
0.0
2474.000 2486.00 2498.00 2510.00 2522.00 2534.00 2546.00 2558.00  2570.00 2594.00 MHz
Frequen Factor | Readin Level Limit [Margin
Mo. q oy g 9N hetector

(MHz) (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB)
1 | 2483500 | 3124 | 2694 | 5818 | 7400 [-1582] peak

2 2483.500 31.24 15.01 46.25 5400 | -7.75| 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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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

Frequency RefLevel Result Limit .

Test Mode | Antenna | ChName (MHz) [dBm] [dBm] [dBm] Verdict
Low 2402 4.32 -36.37 <-15.68 PASS

High 2480 4.56 -39.61 <-15.44 PASS

DHS Antl Low Hop_2402 4.30 751.60 <1570 | PASS
High Hop 2480 4.57 -51.13 <-15.43 PASS

Low 2402 4.82 -35.95 <-15.18 PASS

High 2480 4.77 -41.03 <-15.23 PASS

2DHS Antl Low Hop_ 2402 0.37 51.37 <2037 | PASS
High Hop 2480 4.74 -52.98 <-15.26 PASS

Low 2402 4.94 -35.39 <-15.06 PASS

High 2480 4.88 -41.03 <-15.12 PASS

3DHS Antl Low Hop_2402 4.74 -50.81 <-15.26 | PASS
High Hop 2480 478 -52.30 <-1522 | PASS

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
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Test plot as follows:
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Report No.: CTC20211659E04
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(2) Conducted Spurious Emissions Test
Frequenc FregRange ReflLevel Result Limit .
Test Mode | Antenna (I\C/IIHz) y [ﬁ/le]g [dBm] [dBm] [dBm] Verdict
Reference 472 4,72 PASS
2402 30~1000 4,72 -71.03 <-15.28 PASS
1000~26500 4,72 -40.39 <-15.28 PASS
Reference 4,97 4.97 PASS
DH5 Antl 2441 30~1000 4.97 -70.06 <-15.03 PASS
1000~26500 4.97 -40.75 <-15.03 PASS
Reference 491 491 PASS
2480 30~1000 491 -70.50 <-15.09 PASS
1000~26500 491 -42.72 <-15.09 PASS
Reference 4.85 4.85 PASS
2402 30~1000 4.85 -68.14 <-15.15 PASS
1000~26500 4.85 -43.16 <-15.15 PASS
Reference 4.88 4.88 PASS
2DH5 Antl 2441 30~1000 4.88 -69.65 <-15.12 PASS
1000~26500 4.88 -42.54 <-15.12 PASS
Reference 481 4.81 PASS
2480 30~1000 4.81 -70.39 <-15.19 PASS
1000~26500 4.81 -39.92 <-15.19 PASS
Reference 4,97 4.97 PASS
2402 30~1000 4.97 -70.88 <-15.03 PASS
1000~26500 4.97 -43.19 <-15.03 PASS
Reference 5.05 5.05 PASS
3DH5 Antl 2441 30~1000 5.05 -70.90 <-14.95 PASS
1000~26500 5.05 -43.31 <-14.95 PASS
Reference 4,98 4.98 PASS
2480 30~1000 4.98 -71.03 <-15.02 PASS
1000~26500 4.98 -42.53 <-15.02 PASS
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Test plot as follows:
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Spectrum nvn
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Spectrum nvn
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3.5. 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 2.4.

Test Results

Modulation type | Channel S0 LTI Y 20dB Bandwidth 2023 Bandwidth
(MHz) (MHz) 2/3 (MH2)

00 0.854 1.101 734.000
GFSK 39 0.854 1.101 734.000
78 0.854 1.104 736.000
00 1.175 1.371 914.000
/4-DQPSK 39 1.175 1.368 912.000
78 1.175 1.371 914.000
00 1.193 1.374 916.000
8-DPSK 39 1.193 1.383 922.000
78 1.190 1.377 918.000
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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
Channel Separation dB bandwidth Which is greater 2400~2483.5

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.

Test Mode

Please refer to the clause 2.4.

Test Results

Modulation type Channel Caely Freqlzcl\eﬂnﬁiztis S Limit (MHz) Result
GFSK 39 0.997 734.000 Pass
/4-DQPSK 39 1.003 912.000 Pass
8-DPSK 39 1.003 922.000 Pass
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Test plot as follows:
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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
1/4-DQPSK 79 =215.00 Pass
8DPSK 79
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Test plot as follows:
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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 Channel 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 1.62 259.20 31.60 <0.40 Pass
DH5 2441 2.86 305.07 31.60
2DH1 2441 0.38 121.60 31.60
/4-DQPSK 2DH3 2441 1.63 260.80 31.60 <0.40 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 <0.40 Pass
3DH5 2441 2.87 306.13 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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Test plot as follows:
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Spectrum nvn
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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<iW(30dBm) 2400~2483.5
Other <125mW(21dBm)

Test Configuration

Test Procedure

1. The maximum conducted output power may be measured using a broadband Peak RF power meter.

2. Peak power measurements were performed only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor.

3. The power meter implemented triggering and gating capabilities which were set up such that power
measurements were recorded only during the ON time of the transmitter.

4. Record the measurement data.

Test Mode
Please refer to the clause 2.4.

Test Result
Modulation type Channel Output power (dBm) Limit (dBm) Result
00 4.71
GFSK 39 4.82 <21.00 Pass
78 4.81
00 5.16
m/4-DQPSK 39 5.34 <21.00 Pass
78 5.34
00 5.37
8-DPSK 39 5.65 <21.00 Pass
78 5.73
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3.10. 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 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) 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.

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