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9. Band Edge
Radiated Emission Method:

9.1 Applicable Standard
FCC Part15 C Section 15.209 / 15.205/ 15.407(b)

9.2 Limit
According to part 15.407b (1) (2) (3) (4)
For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of-27 dBm/MHz.
For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of-27 dBm/MHz.
For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725 GHz
band shall not exceed an e.i.r.p. of-27 dBm/MHz.
For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of-27
dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25
MHz above or below the band edge, and from 25 MHz above or below the band edge increasing
linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above
or below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

9.3 EMI Test Receiver Setup

Frequency RBW VBW IF B/W Measurement
30 MHz — 1000 MHz 100 kHz 300 kHz 120 kHz QP
1 MHz 3 MHz / Peak
Akbve s Gliz 1 MHz 10 Hz Note / Average
1MHz 1MHz >1/T Note 2 / Average

Note 1: when duty cycle is no less than 98%
Note 2: when duty cycle is less than 98%

9.4 Test setup

9.5 Test Procedure

a. The EUT was placed on the top of a rotating table 1.5 m above the ground at a 3 meter camber. The table
was rotated 360 degrees to determine the position of the highest radiation.

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

c. The antenna height is varied from one meter to four meters above the ground to determine the maximum
value of the field strength. Both horizontal and vertical polarizations of the antenna are set to make the
measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
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heights from 1 meter to 4 meters and the rotable table was turned from 0 degrees to 360 degrees to find
the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have
10dB margin would be re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

9.6 Test Data

Temperature 26 C Humidity 54%

. Ant1: 0.67dBi
ATM Pressure 101.1kPa Antenna Gain ANt2: 0.67dBi
Test by LBi Li Test result PASS

Test Voltage: AC 120V/60Hz

Pre-scan all test modes, found worst case at 802.11ac_MIMO mode bandwidth is 20MHz, and so only
show the test result of 802.11ac_MIMO mode.

Measurement Data:
11ac_MIMO 5180MHz - Horizontal

120.0 dBuW/m

110
100 :
a0 (n]
. |
[ || Fct 158 ABOVE 16-PK
70 i
& ll"']nFl'_‘I'_‘ 158 ABDVE_[1G_AVG
1 L S
st gatand e TR O L
40
30
20.0
4600000 ARERD.0O 476000 4340 .00 4920.00 [MHz=] R030.00 S160.00 24000 532000 S400.00
No Frequency | Reading | Factor L evel Limit |Margin Detector

{(MHz) (dBuV) (dB/m}) |(dBuV/m)|(dBuV/m}| (dB)
1 5048.800 57.51 -5.18 52.33 68.23 1590 | peak

2 5150.000 55.56 -4.93 50.63 68.23 | 17.60 | peak
3| 5183.200 104.59 -4.85 H9.74 / / /

4 5250.000 52.18 -4.68 47.50 6823 |20.73 | peak
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11ac_MIMO 5180MHz — Vertical

1200 dBuW/m
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” MWLWWWWMM ' Fusiruthirs 4| PEak

40

30

20.0
4600.000 468000 1760.00 434000 4920.00 [MH=] R080.00 5160.00 240,00 K320.00 hanD.no

Frequency | Reading | Factor Level Limit  |Margin

No. | " " MHz) | (dBuV) | (dB/m) |(dBuV/m)|(dBuv/m)| (aB) |Pe™
1 4751.200 56.21 -6.16 50.05 68.23 | 18.18 | peak
2 5048.800 55.45 518 5027 6823 | 1796 | peak
3 5150.000 53.76 4 .93 48.83 68.23 | 1940 | peak
4 * | 5184.000 104 47 -4 85 9962 / / peak
5 5250.000 52.58 -4 68 47.90 68.23 | 2033 | peak
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11ac_MIMO 5320MHz - Horizontal

17000 dBuv/m
110
100 ?
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50 ' % 2ot l‘w
RV TN PSP PRV RSN W SIS MO LAY peak
40
a0
20,0
AGO0.O00  4GR000 476000 484000 492000  [WMHz)  GOD0.00  SiG0.00 L2A0.00 ba0.00 540000
MO FFE.'{II..IEFIC‘_I," HEﬂUiﬂg Factor Level Limit Mﬂf’giﬂ Detector
| (MHz) | (dBuv) | (dB/m) |(dBuv/m)|(dBuVim)| (dB)
1 5197.600 56.64 -4.80 51.84 7400 |2216 | peak
2 2250.000 02.74 -4.68 48.06 74.00 | 2594 | peak
3" 5316.800 103.20 -4.50 98.70 f ! peak
4 5350.000 53.74 -4.42 4932 7400 | 2468 | peak
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11ac_MIMO 5320MHz — Vertical

1200 dBu¥im
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50 J = 9 [ e
IPYY R L TV o LN SR P PSPPI, IRV IO XU, ICI NP b S Forehs pad prk

40

a0

20,0
ACODO00 AGR0.00 A7GO.00  4%40.00 920,00 MHz] ROR000  SiG0.00 240,00 GFN00  GA00.00
NO Frequency | Reading | Factor Level Limit |[Margin Detector

' (MHz) (dBuV) | (dB/m) |(dBuV/m}|(dBuv/m)| (dB)
4900.000 o472 -2.60 49.07 74.00 | 2493 | peak

2 2048.800 24 .57 -0.18 4939 74.00 | 2461 | peak
3 2250.000 2222 -4 68 47 .04 74.00 |26.46 | peak
4 * | 5323200 100.70 -4 49 96.21 f f peak
2 2350.000 21.40 -4 .42 46.98 7400 | 2702 | peak
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11n20_MIMO 5500MHz — Horizontal

120.0 dBuV/m

110
100
2
an i,
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70 |
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J '| FCC 158 ABOVE J1G_AVE
50 ! i 3
AN RN W T LTV T VIPIFISIF PUUYRETPIPRRP S SRV IS RSSO PRNT: - RRRR
40
30
20.0
GIR0000 539000  H420.00 647000 G510.00  (MHZ) RRAO.O0  GE2N.00  GR/OLOD  &A000  5750.00
Frequen Readin Factor Level Limit |Margin
No. q oy g 9N Detector

(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

1 5470.000 51.27 -4.11 47.16 68.23 | 21.07 | peak
2 * | 5502.000 97.15 -4 04 93.11 / / peak
3 5725.000 51.20 -3.87 47.33 68.23 | 20.90 | peak
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11n20_MIMO 5500MHz — Vertical

120.0 dBuV/m

110
100
z
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Www ! RN T STV W YPT IETRATE R NN (RPN
40
30
20.0
5IR0.000 539000 542000 547000 551000 [MHZ) ERA0.00  5E20.00 GR7O.O0 571000  5750.00
Frequen Readin Factor Level Limit |Margin
MNo. q cy g g Detector

(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m) (dB)

1 5470.000 51.88 -4.11 4707 6823 | 2046 | peak
2 " | 5496.800 96.74 -4.05 92.69 ! ! peak
3 5725.000 50.86 -3.87 46.99 68.23 | 21.24 | peak
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11n20_MIMO 5700MHz — Horizontal

1200 dBuV/m
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a0
20.0
53R0.000 539000 5430000 S470.00 5510.00 [MHz] A5a90.00 5E30.00 SET0.00 SF10.00 575000
No. | Frequency | Reading | Factor | Level Limit  |Margin| __,

(MHz) | (dBuVv) | (dB/m) |(dBuV/m)|(dBuvim)| (dB)

1 * | 5702.400 99.61 -3.89 95.72 7400 |-21.72| peak
2 5725.000 60.77 -3.87 56.90 7400 |17.10| peak
3 5725.000 92.29 -3.87 48 42 2400 | 598 | AVG
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11n20_MIMO 5700Hz — Vertical

1200 dBuV/m

110
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1
90 w“mw
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. et Ay el ottt i D s iy W Him s e et 8 peak
40
30
20.0
RAR0.O00  R390.00 430,00 R470.00 RR10.00 [MHz=] BR90.00 RE30.00 BET0.00 SA0.00 R7R0.00
No. Frequency | Reading | Factor Level Limit |[Margin Detector
(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)
1 * | 5703.600 96.61 -3.89 92.72 / / peak
2 5725.000 52177 -3.87 48.90 68.23 | 1933 | peak
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11n20_MIMO 5745MHz — Horizontal

1300 dBuW/m

120 J/r \\
110
L
100 / + \
2 AN \\
o /1 \
Fi / J \ \FE 15056 B4]
B0 )"( \"]f
WWMWMM %Mwwmmak
a0
40
300
REND.000  &RA0.00 REDD.ON0 hERO.0D K700.00 HHz| Re00.00 RER0.00 R900.00 95000 RO00.00
No. Frequency | Reading | Factor Level Limit |Margin Netector
(MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m}| (dB)
1 * | 5740.500 89.68 6.83 96.51 / / peak
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11n20_MIMO 5745Hz — Vertical

120.0 dBuV/m

120 !

J X
i ™
. /L A
0 / A/ LJ‘ \E‘CC 150[5G B4)
B0 m#‘J M“N

WWM"M MMWWWWak
50
40
20.0
KE00.000 5h&0.00 REND.00 heh0D.00O KA00.00 [MHz] 80000 KER0.00 hKa00.00 K950.00 &00D.00
No Frequency | Reading | Factor Level Limit |[Margin Detector
) (MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m) (dB)
1 * | 5747333 89 07 6.88 95.95 / / peak
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11n20_MIMO 5825MHz — Horizontal

1300 dBuV/m

120 ]
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Fil] / J’[ 1] \FC 15056 B4)
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T I T T L L Sy e ettt s deuld pe ale

a0

40

30.0
REND.000  RRA0.00 REOD.OND RERD.OD R700.00 [MH=] Re00.00 ER0.00 RA00.00 R950.00 BO00.00
No. Frequency | Reading | Factor Level Limit |[Margin —

(MHz) (dBuV) | (dB/m) |[(dBuV/m)|(dBuV/m)}| (dB)
1 * | 5820.333 87.29 7.26 94 .55 / / peak
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11n20_MIMO 5825Hz - Vertical

13200 dBuV/m
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RROD.00D0  &&A0.00 REDD.DN0 RERO.OO K700.00 [MHz=) 0000 RER0.00 R900.00 K950.00 BON0.00
No Frequency | Reading | Factor Level Limit  |Margin Detector
) (MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuV/m)| (dB)
1 * | 5820667 87.74 7.26 95.00 / peak
Remark:

1. According to KDB 789033 D02v02r01 section G) 1) d),for measurements above 1000
MHz @3m distance, the limit of field strength is computed as follows:

E[dBuV/m] = EIRP[dBm] + 95.2;

E[dBuV/m] = -27 + 95.2 = 68.2dBuV/m.
E[dBuV/m] = 10 + 95.2 = 105.2dBuV/m.
E[dBuV/m] = 15.6 + 95.2 = 110.8dBuV/m.
E[dBuV/m] = 27 + 95.2 = 122.2dBuV/m
2. For MIMO devices refer to KDB Publication 662911 D01.
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Conducted Emission Method:
Band Edge NVNT a SISO 5180MHz Low Antl

Band Edge NVNT a SISO 5320MHz High Antl
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Band Edge NVNT a SISO 5500MHz Low Antl

Band Edge NVNT a SISO 5700MHz High Antl
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Band Edge NVNT a SISO 5745MHz Low Antl

Band Edge NVNT a SISO 5825MHz High Antl
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Band Edge NVNT a SISO 5180MHz Low Ant2

Band Edge NVNT a SISO 5320MHz High Ant2
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Band Edge NVNT a SISO 5500MHz Low Ant2

Band Edge NVNT a SISO 5700MHz High Ant2
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Band Edge NVNT a SISO 5745MHz Low Ant2

Band Edge NVNT a SISO 5825MHz High Ant2
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Band Edge NVNT n20 SISO 5180MHz Low Antl

Band Edge NVNT n20 SISO 5320MHz High Antl
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Band Edge NVNT n20 SISO 5500MHz Low Antl

Band Edge NVNT n20 SISO 5700MHz High Antl
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Band Edge NVNT n20 SISO 5745MHz Low Antl

Band Edge NVNT n20 SISO 5825MHz High Antl
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Band Edge NVNT n20 SISO 5180MHz Low Ant2

Band Edge NVNT n20 SISO 5320MHz High Ant2
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Band Edge NVNT n20 SISO 5500MHz Low Ant2

Band Edge NVNT n20 SISO 5700MHz High Ant2
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