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Report No.: DEFB2306113

Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode 8DPSK, CHO0
" cLevel (dBuVim)
100
80 /\ 2AG-PEAK
60 / \ 2.4G-AVG
40 \M‘h
20
0
2300 2310. 2330. 2350. 2370. 2390, 2410, 2420
Frequency (MHz)
Frequency Factor Reading Level Limit Margin Detector P/F
No (MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2399.00 -5.59 44 .15 38.56 74.80 -35.44 Peak p
2 2390.00 -5.59 32.58 26.99 54.80 -27.91 Average P
Note: Level=Reading+Factor
Margin=Level-Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
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Report No.: DEFB2306113

Power AC 120V/60Hz Pol/Phase HORIZONTAL
Test Mode 8DPSK, CHOO
" cLevel (dBuV/im)
100
80 2.4G-PEAK
60 / \2.4G-AVG
A0] (i dbrnsmsin AW vt arembirs LWMM M
20
0
2300 2310. 2330. 2350. 2370. 2390, 2410, 2420
Frequency (MHz)
Frequency Factor Reading Level Limit Margin Detector P/F
No. (MHz) (dB/m) (dBuVv) (dBuV/m) (dBuV/m) (dB)
1 2399.00 -5.59 43.36 42.77 74.80 -31.23 Peak p
2 2399.e0 -5.59 35.49 29.908 54.80 -24.10 Average P
Note: Level=Reading+Factor
Margin=Level-Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
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Report No.: DEFB2306113

Power AC 120V/60Hz Pol/Phase VERTICAL
Test Mode 8DPSK, CH78
1 cLevel (dBuV/m)
100
80 [\ 2.4G-PEAK
60 } \1 2.4G-AVG
M—W""J/ T
40 o el At A\ Ny A Nl i A At 3 by bt i
20
0
2450 2460, 2480. 2500. 2520. 2540, 2560. 2580, 2600
Frequency (MHz)
Frequency Factor Reading Level Limit Margin Detector P/F
No (MHz) (dB/m) (dBuV) (dBuV/m) (dBuV/m) (dB)
1 2483.50 -5.27 59.23 53.96 74.88 -20.04 Peak p
2 2483.5@ -5.27 46,89 41.62 54.86 -12.38 Average p
Note: Level=Reading+Factor
Margin=Level-Limit
Factor=Antenna Factor + cable loss - Amplifier Factor
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Report No.: DEFB2306113

Power AC 120V/60Hz Pol/Phase HORIZONTAL
Test Mode 8DPSK, CH78
1 el.evel (dBuV/m)
100
80 2.4G-PEAK
60 ) \ 2.4G-AVG

4
- .‘MJI le%"#'.:;h}‘ m“‘Alﬁl'h' ot eyt ) e P

i gt e

Note: Level=Reading+Factor
Margin=Level-Limit

20
0|
2450 2460, 2480. 2500, 2540, 2560. 2580, 2600
Frequency (MHz)
Frequency Factor Reading Level Margin Detector P/F
No. (MHz) (dB/m) (dBuVv) (dBuv/m) (dB)
1 2483.5@ -5.27 60.71 55.44 -18.56 Peak P
2 2483.5@ -5.27 47.53 42.26 -11.74 Average P

Factor=Antenna Factor + cable loss - Amplifier Factor
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7. Test of Conducted Spurious Emission

7.1 Test Limit
Below —20dB of the highest emission level of operating band (in 100kHz Resolution
Bandwidth).

7.2 Test Procedure

a. The transmitter output was connected to the spectrum analyzer via a low loss cable.
b. Set RBW of spectrum analyzer to 100 KHz and VBW of spectrum analyzer to 300 KHz with
convenient frequency span including 100 KHz bandwidth from band edge.

c. The band edges was measured and recorded.

7.3 Test Setup Layout

Attenuators Spectrum Analyzer

EUT

Cable

7.4 Test Result and Data

Note: Test plots refer to the following pages.
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Modulation Standard: 7z /4 DQPSK (2Mbps)
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Hopping test
Modulation Standard: GFSK (1Mbps)
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8. 20dB Bandwidth Measurement Data

8.1 Test Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than125 mw.

8.2 Test Procedures

a.
b.
c.

8.3 Test Setup Layout

The transmitter output was connected to the spectrum analyzer.
Set RBW of spectrum analyzer to 30 KHz and VBW to 100 KHz.

The 20 dB bandwidth is defined as the total spectrum the power of which is higher than

peak power minus 20 dB.

EUT

8.4 Test Result and Data

Cable

Attenuators

Spectrum Analyzer

Modulation Channel Frequency |20dB Bandwidth 2/3 20dB
Type (MHz) (MHz) Bandwidth(MHz)
GESK 00 2402 0.963 0.642

39 2441 0.965 0.643
(1Mbps)
78 2480 0.964 0.642
00 2402 1.495 0.997
d g;\%@ Z)SK 39 2441 1.494 0.996
P 78 2480 1.492 0.995
8DPS 00 2402 1.488 0.992
DPSK 39 2441 1.489 0.993
(3Mbps)
78 2480 1.493 0.995
Note 2/3*20dB Bandwidth=20dB Bandwidth x 2/3
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Modulation Type: GFSK (1Mbps)
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Modulation Type: 8DPSK (3Mbps)
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9. Frequencies Separation

9.1 Test Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a

minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

9.2 Test Procedures

a
b.
c

d.

The transmitter output was connected to the spectrum analyzer.
Set RBW of spectrum analyzer to 30 KHz and VBW to 100 KHz.

By using the MaxHold function record the separation of two adjacent channels.

Measure the frequency difference of these two adjacent channels.

9.3 Test Setup Layout

EUT

Attenuators

Cable

Spectrum Analyzer

9.4 Test Result and Data

. Channel o
Mo_(?;:)eglon Channel Separation (k/llrljlzt)
(MHz)

00 1.000 0.642

GFSK 39 1.000 0.643
78 1.000 0.642

00 1.000 0.997

n/4-DQPSK 39 1.000 0.996
78 1.000 0.995

00 1.000 0.992

8DPSK 39 1.000 0.993
78 1.000 0.995
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Modulation Type: GFSK (1Mbps)
Channel: 00

Modulation Type: ©/4-DQPSK (2Mbps)
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Modulation Type: 8DPSK (3Mbps)
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10. Dwell Time on each channel

10.1 Test Limit
The average time of occupancy on any channel shall not be greater than 0.4 seconds within a

period of 0.4 seconds multiplied by the number of hopping channels employed.

10.2 Test Procedures
1. The transmitter output was connected to the spectrum analyzer.
2. Adjust the center frequency to measure frequency, then set zero span mode.
2. Set RBW of spectrum analyzer to 1 MHz and VBW to 1 MHz.

4. Measure the time duration of one transmission on the measured frequency.

10.3 Test Setup Layout

Attenuators Spectrum Analyzer

EUT

Cable

10.4 Test Result and Data

Test Period = 0.4 (second/ channel) x 79 Channel = 31.6 sec

Length of '\'“’T‘be.r Of . I

Modulation Type Frequency transmission transmission in a | Dwell Time | Limit

(MH2z) time (ms) 31..6 (ms) (ms)

(79 Hopping*0.4)

GFSK (DH1) 2402 0.395 320.00 126.40 400

GFSK (DH3) 2402 1.650 160.00 264.00 400

GFSK (DH5) 2402 2.905 106.67 309.87 400

n/4-DQPSK (DH1) 2402 0.397 320.00 127.04 400

/4-DQPSK (DH3) 2402 1.656 160.00 264.96 400

n/4-DQPSK (DH5) 2402 2.905 106.67 309.87 400

8DPSK (DH1) 2402 0.403 320.00 128.96 400

8DPSK (DH3) 2402 1.656 160.00 264.96 400

8DPSK (DH5) 2402 2.905 106.67 309.87 400
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Modulation Type: GFSK (1Mbps)

Modulation Type: ©/4-DQPSK (2Mbps)
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Modulation Type: 8DPSK (3Mbps)
DH1
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Test Period = 0.4 (second/ channel) x 20 Channel = 8 sec

Length of Number of _ o
) Frequency o o Dwell Time Limit
Modulation Type transmission transmission in a 8
(MHz) ) ] (ms) (ms)
time (ms) (20 Hopping*0.4)
AFH (DH1) 2402-2421 0.407 160 65.12 400
AFH (DH3) 2402-2421 1.674 80 133.92 400
AFH (DH5) 2402-2421 2.945 53.33 157.06 400
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11. Number of Hopping Channels

11.1 Test Limit
Frequency hopping systems in the 2400 ~ 2483.5 MHz band shall use at least 15 channels.
11.2 Test Procedures

a. The transmitter output was connected to the spectrum analyzer.

b. Set RBW of spectrum analyzer to 300 KHz and VBW to 300 KHz.

c. Setthe MaxHold function, and then keep the EUT in hopping mode. Record all the signals
from each channel until each one has been record.

11.3 Test Setup Layout

Attenuators Spectrum Analyzer

EUT

Cable

11.4 Test Result and Data

Modulation Type Number of hopping channels
GFSK 79
n/4-DQPSK 79
8DPSK 79
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Modulation Standard: GFSK (1Mbps)
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12. Maximum Peak Output Power

12.1 Test Limit

The Maximum Peak Output Power Measurement is 21dBm.

12.2 Test Procedures

The antenna port( RF output )of the EUT was connected to the input( RF input )of a power meter.
Power was read directly from the meter and cable loss connection was added to the reading to

obtain power at the EUT antenna terminal. The EUT Output Power was set to maximum to

produce the worse case test result.

12.3 Test Setup Lay

out

EUT

Cable

Attenuators

Power Meter

12.4 Test Result and Data

Modulation Type | Channel Frequency (MHz) gligﬁtp(zvéﬁqr) gﬁ;kuf(on\:v\ﬁ)
GESK 00 2402 10.142 10.332
39 2441 10.055 10.127
(1Mbps)
78 2480 10.018 10.042
00 2402 7.245 5.303
7/4 DQPSK 39 2441 7.421 5.522
(2Mbps)
78 2480 7.670 5.848
8DPSK 00 2402 7.275 5.339
(3Mbps) 39 2441 7.392 5.485
78 2480 7.672 5.851

End of the report
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