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3DH5
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3.10. Radiated Spurious Emissions

Limit
Radiated Emission Limits (9 kHz~1000 MHz)
Frequency Field Strength Measurement Distance
(MHz) (microvolt/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
Radiated Emission Limit (Above 1000MHz)
Frequency Distance Meters(at 3m)
(MHz) Peak Average
Above 1000 74 54
Note:

(1) The tighter limit applies at the band edges.
(2) Emission Level (dBuV/m)=20log Emission Level (uV/m).

Test Configuration

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer
/ Receiver ote

Below 30MHz Test Setup
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L~ Reference point of antenna calibration
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\ EUT
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Below 1000MHz Test Setup
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P >
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1 Y Spectrum
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K Pre-amp R/t 0Oo|
FVVVVVV VI ] [ |

Above 1GHz Test Setup

Test Procedure

1.

The EUT was setup and tested according to ANSI C63.10:2013

The EUT is placed on a turn table which is 0.8 meter above ground for below 1 GHz, and 1.5 m for above 1
GHz. The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was set 3 meters from the receiving antenna, which was mounted on the top of a variable height
antenna tower.

For each suspected emission, the EUT was arranged to its worst case and then tune the Antenna tower
(from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp
and a high pass filter are used for the test in order to get better signal level to comply with the guidelines.

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

Use the following spectrum analyzer settings

(1) Span shall wide enough to fully capture the emission being measured;

(2) Below 1 GHz:

RBW=120 kHz, VBW=300 kHz, Sweep=auto, Detector function=peak, Trace=max hold;

If the emission level of the EUT measured by the peak detector is 3 dB lower than the applicable limit, the
peak emission level will be reported. Otherwise, the emission measurement will be repeated using the
quasi-peak detector and reported.

(3) From 1 GHz to 10" harmonic:
RBW=1MHz, VBW=3MHz Peak detector for Peak value.
RBW=1MHz, VBW=10Hz RMS detector for Average value.
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Test Mode

Please refer to the clause 2.3.

Test Result

9 KHz~30 MHz and 18GHz~25GHz
From 9 KHz~30 MHz and 18GHz~25GHz: Conclusion: PASS

Note:
1) Measurement = Reading level + Correct Factor

Correct Factor=Antenna Factor + Cable Loss -Preamplifier Factor

2) The peak level is lower than average limit(54 dBuV/m), this data is the too weak instrument of signal is
unable to test.

3) The emission levels of other frequencies are very lower than the limit and not show in test report.

4) The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value
has no need to be reported.

5) Pre-scan DH5, 2DH5 and 3DH5 modulation, and found the DH5 modulation 2402MHz which it is worse
case for 30MHz-1GHz , so only show the test data for worse case.

6) Pre-scan DH5, 2DH5 and 3DH5 modulation, and found the DH5 modulation which it is worse case for above

1GHz, so only show the test data for worse case.
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Ant. Pol.

Horizontal

an.0 dBu¥/m
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1000.0

Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment Limit  Over

MHz (dBuV) (dB/m) (dBuvim) (dBuvim} (dB) Detector
| 337986 3446 -16.56 17.90 4000 -2210 QP
2 37.8121 30.06 -16.18 13.88 4000 -2612 QP
3 133.1511 34 .32 -19.27 15.05 4350 -2845 QP
4 244 2321 39.25 -15.93 2332 4600 -2268 QP
5 586.8437 29.51 -8.76 20.75 46.00 -25.25 QP
6 9621623 3232 -4 63 27.69 5400 -26.31 QP

Measurement = Reading level + Correct Factor
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Ant. Pol. Vertical

/0.0 dBu¥/m

70

G0
FCC Part 158

L] Margin -E dB [

MHz) 1] 1000.0

Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment Limit  Over

MHz (dBuv) (dB/m) (dBu%im) (dBuvim) (dB) Detector
1 32.8637 3572 -16.65 19.07 4000 -2093 QF
2 37.4165 31.78 -16.21 15.57 4000 -2443 QP
3 133.1511 3331 -19.27 14.04 4350 -2946 QF
4 * 2656757 4554 -15.71 2983 4600 -16.17 QF
5
6

504.7062  32.39 -9.96 2243 4600 -2357 QP
881.4067 29.19 -4 .69 24 .50 46.00 -2150 QP

Measurement = Reading level + Correct Factor
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Adobe 1GHz
Ant. Pol. Horizontal
Test Mode: TX DH5 Mode 2402MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
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1000000 270000 440000  Ri000O0  7300.00  (MHZ) 11200.00 1290000 14600.00 1620000  18000.0C

Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over

MHz (dBuVv) (dB/m) (dBuvim)  (dBuvim)} (dB) Detector
1 2377.000 60.55 -13.562 47.03 74.00 -26.97 peak
s 2666.000 5292 -13.08 39.84 7400 -3416 peak
3 4808.000 50.27 -7.78 42 49 7400 -31.51 peak
< 7919.000 44.31 -0.71 43.60 74.00 -30.40 peak
5
6

* 9602.000 45386 1.21 47.07 7400 -2693 peak
11030.000 42.29 4.69 46.98 74.00 -27.02 peak

Measurement = Reading level + Correct Factor
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Ant. Pol. Vertical

Test Mode: TX DH5 Mode 2402MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

a0.0 dBu¥./m

FCEC Pant 15C [FK)
70
o
50 g
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20
10
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1000000 270000 440000  Gi0000 730000  (MH7) 1120000 1290000 1460000 1630000 1800000

Reading Carrect Measure-

No. Mk.  Freq. Level  Factor ment  Limit  Over

MHz (dBuV) (dB/im)  (dBuV/m) (dBuv/im) (dB)  Detector
1 2003.000 5376 -14.06 39.70 7400 -3430 peak
2 2394 000 5H3.64 -13.48 40.16 7400 -33.84 peak
d 2666.000 55.59 -13.08 42 51 7400 -3149 peak
4 5335000 47.89 -B.75 4114 7400 -32.86 peak
5 9602000 4510 1.21 46 31 7400 -2769 peak
6 * 13954000 4270 6.62 49 32 7400 -2468 peak

Measurement = Reading level + Correct Factor
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Ant. Pol. Horizontal

Test Mode: TX DH5 Mode 2441MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

a0.0 dBu¥/m

FCC Part 15C [FK)
]
[Hi} : )
50 5 b S
1 4 3 N"’:ﬂ\..WM\* WWMMW'M Aosn
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” L arisirsginT0E
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20
10
0o
1000000 2700.00 440000 R100.00 Fa00.00 [MHzZ] 11200.00  12900.00 14600.00 16200.00 13000.00
Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBu') (dB/m) (dBuvi/m}  (dBuV/m) (dB) Detector
1 2666 000 53.01 -13.08 39.93 7400 -3407 peak
2 4876 000 4934 -7 64 41.70 7400 -3230 peak
3 8208.000 4390 -0.38 43 52 7400 -3048 peak
4 9772000 4398 1.70 45 68 7400 -2832 peak
5 11064 000 4217 4 68 46 85 7400 -2715 peak
6 * 14583000 4346 6.3b 49 81 7400 -2419 peak

Measurement = Reading level + Correct Factor

KSIGN(Guangdong) Testing Co., Ltd.
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Ant. Pol. Vertical

Test Mode: TX DH5 Mode 2441MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

a0.0 dBu¥/m

FCC Part 15C [FK)

70
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50 l l l . .l l 2 . ‘Lm

! WMWMM et

>F s'! 5 #‘*WWWMM_J%M«
a0 e S

PP ol o g

a0 Oy
20
10
0.0
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Reading Coaorrect Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over

MHz (dBuv) (dB/m) (dBu\im) (dBuvim)  (dB) Detector
1 2003000 5856 -14.06 44 50 7400 -2950 peak
2 2666.000 56.21 -13.08 4313 7400 -30.87 peak
£ 4876000 4883 -7.64 41.19 7400 -32.81 peak
4 9772000 46.21 1.70 47 .91 7400 -26.09 peak
5
6

13971000 43.88 6.66 50.54 7400 -2346 peak
* 16521.000 42.71 8.75 51.46 74.00 -22.54 peak

Measurement = Reading level + Correct Factor
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Ant. Pol. Horizontal

Test Mode: TX DH5 Mode 2480MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

a0.0 dBu¥./m

FCC Fart 15C [FK)

I

[HI}
50 1 5 Wjﬁw),.ﬂu“%n‘w ffm"‘“-“"“*w"‘i
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a0
20

mn
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1000000 2700.00 4400.0 B100.00 720000 [MHz=) 1120000  12900.00  14600.00  1R30D.00  1BODD.OC

Reading Correct Measure-

No. Mk.  Freq. Level  Factor ment Limit  Over

MHz (dBuv) (dBim) (dBuvim)  (dBuvim) (dB) Detector
1 2513000 5907 -13.31 4576 7400 -2824 peak
2 2666 .000 54.39 -13.08 41.31 7400 -32.69 peak
3 4961000 4813 -7.47 40.66 7400 -33.34 peak
4 8089000 43.31 -0.36 4295 7400 -31.05 peak
5 11132000 4215 465 46.80 7400 -27.20 peak
6 * 13971000 4295 6.66 4961 7400 -2439 peak

Measurement = Reading level + Correct Factor
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Ant. Pol. Vertical
Test Mode: TX DH5 Mode 2480MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
80.0 dBuV¥/m
FCLC Part 15C [PKE]
Fi}
G0 ™
. |FCC Part 157 1
50 5 ! _Muﬁ\.ww'ﬂ
i T y PO ottt it gty
* . Mmﬂ"”*“ww e
bt
0 ﬂ{l‘
20
10
0.0
1000000 2700.00 A400.00 B100.00 780000 [MH=] 1120000 1790000 1460000 1R30000 1800000
Reading Correct Measure-
No. Mk.  Freq. Level  Factor ment  Limit  Over
MHz (dBuv) (dB/m) (dBuVim)  (dBuVim) (dB) Detector
1 1986.000 55.63 1410 4153 7400 -3247 peak
2 2666.000 58.01 -13.08 44 93 7400 -29.07 peak
3 3329.000 K2 T3 -11.56 4117 7400 -3283 peak
4 5998.000 47.19 550 41 .69 7400 -32.31 peak
5 11030.000 4225 4 69 46 .94 7400 -27.06 peak
6 * 14005000 4313 6.73 44 86 7400 -2414 peak
Measurement = Reading level + Correct Factor
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3.11. Pseudorandom Frequency Hopping Sequence
LIMIT

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

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hop-ping channel, whichever is greater. Al-ternatively, 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 than 125 mW. The system shall
hop to channel frequencies that are selected at the system hopping rate from a pseudo randomly ordered
list of hopping frequencies. Each frequency must be used equally on the average by each transmitter.
The system receivers shall have input bandwidths that match the hop-ping channel bandwidths of their

cor-responding transmitters and shall shift frequencies in synchronization with the transmitted signals.

TEST RESULTS

The pseudorandom frequency hopping sequence may be generated in a nice-stage shift register whose

5th and 9th stage outputs are added in a modulo-two addition stage.And the result is fed back to the input
of the friststage.The sequence begins with the frist one of 9 consecutive ones, for example: the shift

register is initialized with nine ones.

[ ) Number of shift register stages: 9
[ ) Length of pseudo-random sequence:29-1=511 bits
[ ) Longest sequence of zeros:8(non-inverted signal)

[ \e
"\+J h

Linear Feedback Shift Register for Generation of the PRBS sequence

An explame of pseudorandom frequency hopping sequence as follows:
0 2 4 6 62 64 781_ 737577

Each frequency used equally one the average by each transmitter.

The system receiver have input bandwidths that match the hopping channel bandwidths of their

corresponding transmitter and shift frequencies in synchronization with the transmitted signals.

KSIGN(Guangdong) Testing Co., Ltd.
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4 EUT TEST PHOTOS

Reference to the document No.: Test Photos.
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5.PHOTOGRAPHS OF EUT CONSTRUCTIONAL

Reference to the document No.: External Photos and Internal Photos.

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