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H.ww M.‘l"'\ 20 L -
-30 def ‘
} ‘ .20 de:
‘dJ \ cdrid
S0 o = n‘/ “\1
sl LY FAPT Y " <0 d
1w s £ T ™
60
60 d
70 dBm 5
-80 dBm
80
50 d
-50 dBm
CF 5.775 GHz 2002 pts Span 160.0 MHz CF 5.775 GHz 2002 pts Span 160.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc| X-value | Y-value Function | Function Result |
[XE} 1 £.779995 GHz | 14,37 dérn (- 1 5.770085 GHz | -11.31 dém
M2 | 1] £.7374775 GHz -20.47 dBm | M2 1 £.7373076 GHz -20.12 dém
D3] M2 1 62.6573 MH2 -2.60 db | 03] m2[ 1 52.7473 MHz -0.39 dB

)i ) R e

\

)

Port 1_Middle Channel (5 775 M)

Port 2_Middle Channel (5 775 M)
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Band-crossing channels

1la (Band 2C)

Ref Level 2,00 d8m @ RBW 100 krz Ref Level 7.00 d&m @ RBW 100 kHz
att 2008 SWT 2ms @ VBW 300kHz  Mode Sweep At 2508 SWT 2ms @ VBW 300kdz  Mode Sweep
TOF TOF
(@ 1Pk View (@ 1Pk view
mM1i[1] ~12.91 dBm)| M1i[1] ~7.50 dBm|
i 5.7212690 GHz| 0 d8m 5.7187510 GHz|
-10 ..}'1 -15.61 dBm| v m2pi3 -9.90 dBm)|
3 | 5.7250000 GHZ -10 P 3 5.7250000 GHz,
—raBm=={01 -18.910d "“W_fml gl il 1 -13.500 = b T ) I“*‘”‘“‘kt
[ 20
-30 dBm ) L
i § 20 dem 5
-40 df , J,»/ W
~ M‘”‘M <404 L
5048 P o™ ol
) A Mmool 180 i/ — "
-60 dB
-60 dBi
70
70 d
-80
-80
-50 dBm
-50 dB
CF 5.72 GHz 2002 pts Span 40.0 MHz CF 5.72 GHz 2002 pts Span 40.0 MHZ
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 5.721260 GHz ~12.01 dém [ M1 1 5.718751 GHz ~7.50 dBm |
™2 | 5.725 GHz -15.61 dBm | m2| 1 5.725 GHz -0.00 dém |
03 M2 1 2.5824 MHz | -3.42 dB | | o3[ w2 1] 2.5824 MHz | -4.54 dB |

)| J

( )|

Port 1_High Channel (5 720 M)

Port 2_High Channel (5 720 i)

11n_HT20 (Band 2C)

Spectrum . Spectrum k-
Ref Level 3.00 dam ® RBW 100 kHz Ref Level 7.00 dem ® RBW 100 kHz
At 20dB  SWT 2ms » VBW 300kHz Mode Sweep ALt 2508 SWT 2ms » VBW 300kHz Mode Sweep
TOF TDF
(@ 1FK View (@ 1Pk View
0 d m1i[1] -14.08 dBm| Mi[1] ~7.50 dBm|
5.7225270 GHz| 0d v 5.7187510 GHz|
10 di w1 m2[11 -19.48 dBm)| T M2k3d -11.27 dBm)|
4 M2 5.7250000 GHZ| -10 dem § TS TYY 4 5.7250000 GHZ|
P - YN b
VORI g sl Lo ol o ,_yn)h oy D1 -13.500 dBm: I M
s s
0 ) \ ] |
30 d
w0 s ! iy k"
V;-" .40 dby i )
-50 s e N
B T A TIT iAoV L e
-60 dém
-60 d
70
-70 dB
.60 dB
-80
-00 dB
-90
CF 5.72 GHz 2002 pts Span 40.0 MHz CF 5.72 GHz 2002 pts Span 40.0 MHz
Marker Marker,
Type | Ref | Trc | X-value Y-value | _Function | Function Result | Type | Ref | Tre | X-value | v-value | _Function | Function Result |
M1 1 5.722637 GHz ~14.08 dérn M1 1 £.718751 GHz ~7.50 dBm |
M2 | 5.725 GHz -10.43 dBm | M2 ] 5.725 GHz -11.27 dém |
03] w2 1 2.5624 MHz -2.34 dB |03 w2l 1 2.5824 MH2 -4.03 db |

J J W e

( )it

Port 1_High Channel (5 720 M)

Port 2_High Channel (5 720 M)
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11n_HT40 (Band 2C)

Ref Level 0.00 dém @ RBW 100 kHz Ref Level 5.00 dam @ RBW 100 kHz
att 200B  SWT 2ms @ YBW 300 kHz Mode Sweep At 2508  SWT 2ms w VBW 300kHz Mode Sweep
TOF TOF
(@ 1Pk View (@ 1Pk view
Mi[1] -15.31 dBm| o Mi[1] ~9.56 dBm|
5.7062640 GHZ| - 5.7137760 GHz|
=10 i m2[11 Mz -18.31 dBm)| s V" m2[1] M2 -12.07 dBm)|
T S }”"A - e L L L | il sl .3 5.7250000 GHZ, — & G | hibosadi L.ju]ﬂ‘"lm‘\ [-u Jlonuigl 1 11 Y % 5.7250000 GHZ,
g f
-30 ] i | L
J{ K 20 dem 7
e 7 X o / ,
50 dem 4 . P .
X b ! A M A,
.60 d
.60 di
70 d
70 di
-80 dei
-80 d
a0
o d
CF 5.71 GHz 2002 pts Span 80.0 MHz CF 5.71 GHz 2002 pts Span 80.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Tre | X-value | Y-value Function | Function Result |
M1 1 5.706264 GHz ~15.31 dBm [ M1 1 5.713776 GHz 0.5 dém
w2 | 1[ 5.725 GHz -18.31 dBm w2 | 1] 5.725 GHz -12.07 dém
D3 M2 1 2.6024 MHz -5.11 d | 03[ m2[ 1 2.6024 MHz -5.49 dB
) ) R | G ee
Port 1_High Channel (5 710 M) Port 2_High Channel (5 710 M)

1llac_VHT80 (Band 2C)

Spectrum = Spectrum ==
Ref Level 0,00 dém @ RBW 100 kHz Ref Level 4,00 dgm @ RBW 100 kHz
At 20 0B SWT 2ms  VBW 300kHz Mode Sweep At 2008 SWT 2ms @ VBW 300kdz  Mode Sweep
TOF TOF
(@ 1Pk view (@ 1Pk view
GETEN] -2.51 dB)| 0 M1[1] -10.78 dBm|
10 1.4040 MHz| M1 5.6875620 GHZ|
3 ‘f m1[1] -15.53 dBm| 10 dBm ¥ m2[1] -17.23 dBm)|
e | vopepidatiloaly oo o mo 5.6850050 GHZ = . i 1 bbbl o i M3 5.7250000 GHz|
20.dB0—01 3530 dbm AR I oo 1 -16.780 RRRF s | h i
-30 T | W
J ‘ -30d
- / \
/ 3
-50 dBm )’y n\
Iy ) T n S04
& Yo " o
.60 di
60
70 dB
70
-80 de
-80 dBm
a0
50
CF 5.69 GHz 2002 pts Span 160.0 MHz CF 5.69 GHz 2002 pts Span 160.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value Function | Function Result |
N 1 5.685005 GHz -15.53 dBm (I 1 5.687562 GHz ~10.78 dBrn |
M2 | 1 5.725 GHz -23.50 dBrm M2 1 5.725 GHz | -17.23 dém
03] M2 1 1.404 MHz -2.51 dB | 03] w2l 1 2.6024 MHz 0.42 d8 |

( )| ] W wa i

]

Port 1_High Channel (5 690 M)

Port 2_High Channel (5 690 M)
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5. Maximum Conducted Output Power

5.1. Test Setup

EUT Attenuator Power sensor

Power Meter

5.2. Limit

5.2.1. FCC
According to 15.407(a)(1)(iv)

For client devices in the 5.15-5.25 (iz band, the maximum conducted output power over the frequency band
of operation shall not exceed 250 mW provided the maximum antenna gain does not exceed 6 dB i. In addition,
the maximum power spectral density shall not exceed 11 dB m in any 1 megahertz band. If transmitting
antennas of directional gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

According to 15.407(a)(2)

For the 5.25-5.35 (lz and 5.47-5.725 (lz bands, the maximum conducted output power over the frequency
bands of operation shall not exceed the lesser of 250 mW or 11 dB m + 10 log B, where B is the 26 dB emission
bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dB i are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

According to 15.407(a)(3)

For the band 5.725-5.85 (Hlz, the maximum conducted output power over the frequency band of operation shall
not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dB m in any 500-kiz
band. If transmitting antennas of directional gain greater than 6 dB i are used, both the maximum conducted
output power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi. However, fixed point-to point U-NII devices operating in this
band may employ transmitting antennas with directional gain greater than 6 dBi without any corresponding
reduction in transmitter conducted power. Fixed, point-to-point operations exclude the use of point-to-multipoint
systems, omnidirectional applications, and multiple collocated transmitters transmitting the same information.
The operator of the U-NII device, or if the equipment is professionally installed, the installer, is responsible for
ensuring that systems employing high gain directional antennas are used exclusively for fixed, point-to-point
operations.
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5.2.2.IC

According to RSS-247 Issue 3,

6.2.1.1 Frequency band 5 150-5 250 Mk

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 + 10 logioB, dB m,
whichever is less. Devices shall implement transmitter power control (TPC) in order to have the capability to
operate at least 3 dB below the maximum permitted e.i.r.p. of 30 mW.

For other devices, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dB m, whichever power is
less. B is the 99 % emission bandwidth in megahertz. The e.i.r.p. spectral density shall not exceed 10 dBm in
any 1.0 Mz band.

6.2.2.1 Frequency band 5 250-5 350 Mz
For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 nW or 1.76 + 10 logi0B, dB m,
whichever is less. Devices shall implement TPC in order to have the capability to operate at least 3 dB below
the maximum permitted e.i.r.p. of 30 mW.

Devices, other than devices installed in vehicles, shall comply with the following:
a) The maximum conducted output power shall not exceed 250 W or 11 + 10log10B, dB m, whichever is less.
The power spectral density shall not exceed 11 dBm in any 1.0 M band;

b) The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 logi0B, dB m, whichever is less. B is the 99 %
emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater than 500 mWV shall
implement TPC in order to have the capability to operate at least 6 dB below the maximum permitted e.i.r.p.
of 1 W.

6.2.3.1 Frequency band 5 470-5 600 Miz and 5 650-5 725 M
The maximum conducted output power shall not exceed 250 W or 11 + 10 logioB, dB m, whichever is less.
The power spectral density shall not exceed 11 dBm in any 1.0 Mz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 logi0B, dB m, whichever is less. B is the 99% emission
bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater than

500 mV shall implement TPC in order to have the capability to operate at least 6 dB below the maximum
permitted e.i.r.p. of 1 W.

6.2.4.2 Frequency band 5 725-5 850 M

For equipment operating in the band 5 725-5 850 Mz, the minimum 6 dB bandwidth shall be at least 500 kifz.

The maximum conducted output power shall not exceed 1 W. The output power spectral density shall not
exceed 30 dBmin any 500 kiz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the output power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-point devices
operating in this band may employ transmitting antennas with directional gain greater than 6 dB i without any
corresponding reduction in transmitter conducted power. Fixed point-to-point operations exclude the use of
point-to-multipoint® systems, omnidirectional applications and multiple collocated transmitters transmitting the
same information.
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5.3. Test Procedure

1. This measurement settings are specified in section II.E.3.a of KDB 789033 D02 General UNII Test

Procedures New Rules v02r01.

2. Measurements may be performed using a wideband RF power meter with a thermocouple detector or
equivalent if all of the conditions listed below are satisfied:
e The EUT is configured to transmit continuously or to transmit with a consistent duty cycle.
e At all times when the EUT is transmitting, it must be transmitting at its maximum power control level.
e The integration period of the power meter exceeds the repetition period of the transmitted signal by at

least a factor of five.

3. If the transmitter does not transmit continuously, measure the duty cycle, x, of the transmitter output signal
as described in section II.B.

4. Measure the average power of the transmitter. This measurement is an average over both the on and off
periods of the transmitter.

5. Adjust the measurement in dB m by adding 10 log (1/x) where x is the duty cycle (e.g., 10 log (1/0.25) if
the duty cycle is 25 %).

6. In case of band crossing channels 138, 142 and 144, the measurement is complied with section III.A of
KDB 789033 D02 General UNII Test Procedures New Rules v02r01.
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5.4. Test Result

Ambient temperature (23+1)°C
Relative humidity 1 47 % R.H.
SISO
Test mode: 1la
Band AT Data Rate (TEEL R (O Cor?:;t);g\ylglaector Aver;g:upl? e
(¥z) R (dB) (dB m)
5180 3.34 3.34
U-NII 1 5220 2.52 2.52
5240 1.60 1.60
5 260 1.31 1.31
U-NII 2A 5 300 0.67 0.67
5320 0.41 0.41
5500 6 Mbps 2.33 ) 2.33
U-NII 2C 5 580 2.91 2.91
5700 5.06 5.06
5745 5.58 5.58
U-NII 3 5785 3.55 3.55
5 825 -2.38 -2.38
Frequency LTI HEUEL Worst Antenna Gain E.LR.P.
Band (M) Data Rate Result (dBi) (dBm)
(dB m)
5180 3.34 8.34
U-NII 1 5220 2.52 5.00 7.52
5240 1.60 6.60
5 260 1.31 6.31
U-NII 2A 5300 0.67 5.00 5.67
5320 0.41 5.41
5 500 6 Mbps 2.33 7.33
U-NII 2C 5 580 2.91 5.00 7.91
5700 5.06 10.06
5745 5.58 10.58
U-NII 3 5785 3.55 5.00 8.55
5825 -2.38 2.62
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FCC Limit

Band Frequency Fixed Limit Min. 26 dB BW 11+10LogB Worst Antenna Limit

(Mtz) (dB m) (MHz) (dB m) Gain (dB i) (dB m)
5180

U-NII1 5220 5.00 23.98
5240
5260

U-NII 2A 5300 23.98 5.00 23.71
5320

18.681 23.71

5500

U-NII 2C 5580 5.00 23.71
5700
5745

U-NII 3 5785 30 5.00 30
5825
IC Limit

Band Frequency Fixed Limit Min. 99 % BW 1.76+10LogB Worst Antenna Limit

(MHz) (dB m) (Mtz) (dB m) Gain (dB i) (dB m)
5180

U-NII'1 5220 5.00 13.89
5240

14.77 16.344 13.89

5260

U-NII 2A 5300 5.00 13.89
5320

IC Limit

Band Frequency Fixed Limit Min. 99 % BW 11+10LogB Worst Antenna Limit

(MHz) (dB m) (M) (dB m) Gain (dB i) (dB m)
5500

U-NIl 2C 5580 23.98 16.344 23.13 5.00 23.13
5700
5745

U-NII' 3 5785 30 5.00 30
5825
Remark;

1. Average Power Result (dB m) = Average Power (dB m) + Duty Cycle Correction Factor (dB)

2. E.LR.P. (dB m) = Average Power Result (dB m) + Worst Antenna Gain (dB i)
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Test mode: 11n HT20

Band Frequency Data Rate LGS Cor?euctt);ocr\y;:ctor Aver;gz:l’:) e
(Mz) (dBm) (dB) (dB m)
5180 3.26 3.26
U-NII 1 5220 2.13 2.13
5240 1.28 1.28
5260 0.83 0.83
U-NII 2A 5300 0.25 0.25
5320 0.10 0.10
5500 MESO 1.93 ) 1.93
U-NII 2C 5580 2.57 2.57
5700 4.62 4.62
5745 51 5.11
U-NII 3 5785 3.12 3.12
5825 -2.63 -2.63
Band Frequency Data Rate Aver;g:uFl’? wer Worst Antepna Gain E.LLR.P.
(Mtz) (Mbps) (dB m) (dBi) (dBm)
5180 3.26 8.26
U-NIT1 5220 213 5.00 7.13
5240 1.28 6.28
5260 0.83 5.83
U-NII 2A 5300 0.25 5.00 5.25
5320 0.10 5.10
5500 MCS0 1.93 6.93
U-NII 2C 5580 2.57 5.00 7.57
5700 4.62 9.62
5745 51 10.11
U-NII 3 5785 3.12 5.00 8.12
5825 -2.63 2.37
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FCC Limit
Band Frequency Fixed Limit Min. 26 dB BW 11+10LogB Worst Antenna Limit
(Mtz) (dB m) (MHz) (dB m) Gain (dB i) (dB m)
5180
U-NII1 5220 5.00 23.98
5240
5260
U-NII 2A 5300 23.98 5.00 23.98
5320
B 00 20.240 24.06
U-NII 2C 5580 5.00 23.98
5700
5745
U-NII 3 5785 30 5.00 30
5825
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 1.76+10LogB Worst Antenna Limit
(MHz) (dB m) (Mtz) (dB m) Gain (dB i) (dB m)
5180
U-NII 1 5220 5.00 14.19
5240
14.77 17.502 14.19
5260
U-NII 2A 5300 5.00 14.19
5320
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 11+10LogB Worst Antenna Limit
(MHz) (dB m) (M) (dB m) Gain (dB i) (dB m)
5500
U-NIl 2C 5580 23.98 17.502 23.43 5.00 23.43
5700
5745
U-NII 3 5785 30 5.00 30
5825
Remark;

1. Average Power Result (dB m) = Average Power (dB m) + Duty Cycle Correction Factor (dB)
2. E.LR.P. (dB m) = Average Power Result (dB m) + Worst Antenna Gain (dB i)
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Test mode: 11n_HT40

Duty Cycle Average Power
Band Fre?;{;ncy Data Rate Aver?d%enl:)ower Correction Factor Result
(dB) (dB m)
5190 2.89 2.89
U-NII 1
5230 1.72 1.72
5270 1.69 1.69
U-NII 2A
5310 0.97 0.97
5510 MCSO0 1.68 - 1.68
U-NII 2C 5550 2.50 2.50
5670 4.44 4.44
5755 5.29 5.29
U-NII 3
5795 4.77 4.77
Frequency LRI [ Worst Antenna Gain E.I.LR.P.
Band (M) Data Rate Result (dB i) (('ﬂ_;) n.1)'
(dBm)
5190 2.89 7.89
U-NII 1 5.00
5230 1.72 6.72
5270 1.69 6.69
U-NII 2A 5.00
5310 0.97 5.97
5510 MCSO0 1.68 6.68
U-NII 2C 5550 2.50 5.00 7.50
5670 4.44 9.44
5755 5.29 10.29
U-NII 3 5.00
5795 4.77 9.77
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FCC Limit
Band Frequency Fixed Limit Min. 26 dB BW 11+10LogB Worst Antenna Gain Limit
(M) (dB m) (Mekz) (dBm) (dB i) (dB m)
5190
U-NII 1 5.00 23.98
5230
5270
U-NII 2A 5.00 23.98
5310 23.98
5510 40.080 27.03
U-NII 2C 5550 5.00 23.98
5670
5755
U-NII 3 30 5.00 30
5795
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 1.76+10LogB Worst Antenna Limit
(M) (dB m) (M) (dB m) Gain (dB i) (dBm)
5190
U-NII 1 5.00
5230
14.77 35.884 17.31 14.77
5270
U-NII 2A 5.00
5310
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 11+10LogB Worst Antenna Limit
(Mz) (dB m) (M) (dB m) Gain (dB i) (dB m)
5510
U-NIl 2C 5 550 23.98 35.884 26.55 5.00 23.98
5670
U-NII 3 5755 30 5.00 30
Remark;

1. Average Power Result (dB m) = Average Power (dB m) + Duty Cycle Correction Factor (dB)

2. E.LLR.P. (dB m) = Average Power Result (dB m) + Worst Antenna Gain (dB i)
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Test mode: 11ac_VHT80
Duty Cycle Average Power
Band Fre?ﬁ;ncy D?I\tnabRsa)te Aver?(%er:)ower Correction Factor Result
P (dB) (dBm)
U-NII 1 5210 2.68 2.68
U-NII 2A 5290 0.88 0.88
MCSO0 -
U-NIl 2C 5530 2.39 2.39
U-NII 3 5775 4.17 4.17
Band Frequency Data Rate Aver;g:ulrwer Worst Antenna Gain E.LR.P.
(M) (Mbps) (@m) (dBi) (dB m)
U-NII 1 5210 2.68 5.00 7.68
U-NII 2A 5290 0.88 5.00 5.88
MCSO0
U-NIl 2C 5530 2.39 5.00 7.39
U-NII 3 5775 4.17 5.00 9.17
FCC Limit
Band Frequency Fixed Limit | Min. 26 dB BW 11+10LogB Worst Antenna Limit
(M) (B m) (M) (B m) Gain (dB i) (dB m)
U-NII 1 5210 5.00 23.98
U-NII 2A 5290 23.98 5.00 23.98
82.717 30.18
U-NIl 2C 5530 5.00 23.98
U-NII 3 5775 30 5.00 30
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 1.76+10LogB Worst Antenna Limit
(Mtz) (dBBm) (Mtz) (B m) Gain (dB i) (BB m)
U-NII 1 5210 5.00
14.77 75.125 20.52 14.77
U-NII 2A 5290 5.00
IC Limit
Band Frequency Fixed Limit | Min. 99 % BW 11+10LogB Worst Antenna Limit
(Vi) (dBm) (MHz) (dBm) Gain (dB i) (dBm)
U-NIIl 2C 5530 23.98 75.285 29.77 5.00 23.98
U-NII 3 5775 30 5.00 30
Remark;

1. Average Power Result (dB m) = Average Power (dB m) + Duty Cycle Correction Factor (dB)
2. E.LR.P. (dB m) = Average Power Result (dB m) + Worst Antenna Gain (dB i)
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Band-crossing channels
Frequency Average Power Duty Cycle Average Power
Mode Band i Data Rate B Correction Factor Result
U-NII 2C 3.42 3.42
1a 5720 6 Mbps -
U-NII 3 -4.03 -4.03
U-NII 2C 2.87 2.87
11n_HT20 5720 MCSO0 -
U-NII 3 -4.02 -4.02
U-NIl 2C 3.85 3.85
11ac_VHT40 5710 MCSO0 -
U-NII 3 -7.64 -7.64
U-NII 2C 5.23 5.23
11ac_VHT80 5690 MCSO0 -
U-NII 3 -10.29 -10.29
Limit
Mode Band ; A Worst
Frequency Fixed Limit 26 dB BW 11+10LogB Antenna Gain | Limit (dB m)
(M) (dB m) (M) (dBm) :
(dB 1)
U-NII 2C 23.98 14.461 22.60 5.00 22.60
11a 5720
U-NII 3 30 5.00 30
U-NIl 2C 23.98 1508 | 2278 5.00 22.78
11n_HT20 5720
U-NII 3 30 5.00 30
U-NIl 2C 23.98 35.160 ‘ 26.46 5.00 23.98
11ac_VHT40 5710
U-NII 3 30 5.00 30
U-NII 2C 23.98 76.279 ‘ 29.82 5.00 23.98
11ac_VHT80 5 690
U-NII 3 30 5.00 30
Remark;

1. Average Power Result (dB m) = Average Power (dB m) + Duty Cycle Correction Factor (dB)
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MIMO(CDD)

Test mode: 11a

Frequenc Port 1 Port 2 MIMO
Band qM{z y Data Rate Average Power Average Power Average Power
(M) (dB m) (dB m) (@B m)
5180 -0.66 -0.77 2.30
U-NII 1 5220 -1.79 -1.20 1.53
5240 -1.68 -2.09 1.13
5 260 -0.56 -1.35 2.07
U-NII 2A 5300 -0.51 -2.02 1.81
5320 -0.67 -2.15 1.66
6 Mbps
5500 0.04 -0.46 2.81
U-NII 2C 5580 -0.38 0.40 3.04
5700 -2.10 2.12 3.51
5745 0.56 2.27 4.51
U-NII 3 5785 1.19 0.67 3.95
5825 -6.47 -4.89 -2.60
Frequency allide ULy Avergng:tl\en gower
Band Data Rate Average Power Correction Factor
(Mtz) (dB m) (dB) Result
(dB m)
5180 2.30 2.30
U-NII 1 5220 1.53 1.53
5240 1.13 1.13
5260 2.07 2.07
U-NII 2A 5300 1.81 1.81
5320 1.66 1.66
6 Mbps -
5500 2.81 2.81
U-NII 2C 5580 3.04 3.04
5700 3.51 3.51
5745 4.51 4.51
U-NII 3 5785 3.95 3.95
5825 -2.60 -2.60
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L) o MIMO
Band Frec(]ﬁl{;ncy Data Rate Aver;g:uFl’tower Antelz‘l;eacgta)ir:‘ade ) I? d=3 R:n F)’
(dB m)
5180 2.30 11.76
U-NII 1 5220 1.53 9.46 10.99
5240 1.13 10.59
5260 2.07 10.87
U-NII 2A 5300 1.81 8.80 10.61
5320 1.66 10.46
6 Mbps
5500 2.81 11.89
U-NII 2C 5580 3.04 9.08 12.12
5700 3.51 12.59
5745 4.51 12.86
U-NII 3 5785 3.95 8.35 12.30
5825 -2.60 5.75
FCC Limit
Band Frequency Fixed Limit Min. 26 dB BW 11+10LogB Directional Limit
(Miz) (dB m) (Mikz) (dB m) Antenna Gain (dB i) (dB m)
5180
U-NII 1 5220 9.46 20.52
5240
5260
U-NII 2A 5300 23.98 8.80 20.85
5320
18.422 23.65
5500
U-NII 2C 5580 9.08 20.57
5700
5745
U-NII 3 5785 30 8.35 27.65
5825
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 1.76+10LogB Directional Limit
(Mtz) (dB m) (Mtz) (dB m) Antenna Gain (dB i) (dB m)
5180
U-NII 1 5220 9.46
5240
14.77 16.344 13.89 13.89
5260
U-NII 2A 5300 8.80
5320
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 11+10LogB Directional Limit
(Mtz) (dB m) (Mtz) (dB m) Antenna Gain (dB i) (dB m)
5500
U-NII 2C 5580 23.98 16.304 23.12 9.08 23.12
5700
5745
U-NII 3 5785 30 8.35 27.65
5825
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Remark;
1. According to KDB 662911, Average power of each port and antenna gain was combined by using below

w

calculation.
- Average power: 10 log {10*(Port 1 power / 10)+10*(Port 2 power / 10)}

- Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G2, ..., Gn dBii
(i) If transmit signals are correlated, then
Directional gain = 10 log[(106 7/20 + 106 2/20 + __ + 106 N/20)2/NanT] dB i [Note the “20”s in the

denominator of each exponent and the square of the sum of terms; the object is to combine the
signal levels coherently.]

Average Power Result (dB m) = Average Power (dB m) + Duty Cycle Correction Factor (dB)
E.I.LR.P. (dB m) = Average Power Result (dB m) + Directional Antenna Gain (dB i)

Conducted output power limit is reduced in accordance with Part 15.407 and RSS-247 Issue 3 due to
directional gain exceeding 6 dBi.
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Test mode: 11n_HT20

ETCOCE Port 1 Port 2 MIMO
Band ?MHZ) y Data Rate Average Power Average Power Average Power
(dB m) (dB m) (dB m)
5180 -1.59 -0.13 2.21
U-NII 1 5220 -1.78 -1.20 1.53
5240 -1.79 -2.15 1.04
5260 -0.79 -1.44 1.91
U-NII 2A 5300 -0.76 -2.02 1.67
5320 -0.93 -2.28 1.46
MCSO0
5500 -0.19 -0.86 2.50
U-NIl 2C 5580 -0.42 -0.09 2.76
5700 -2.28 1.86 3.28
5745 0.33 212 4.33
U-NII 3 5785 0.99 0.32 3.68
5825 -7.28 -5.64 -3.37
MIMO
MIMO Duty Cycle
Band Frequency Data Rate Average Power Correction Factor AL L
(Mz) dB m) (dB) Result
( (@B m)
5180 2.21 2.21
U-NIT1 5220 1.53 1.53
5240 1.04 1.04
5260 1.91 1.91
U-NII 2A 5300 1.67 1.67
5320 1.46 1.46
MCS0 -
5500 2.50 2.50
U-NII 2C 5580 2.76 2.76
5700 3.28 3.28
5745 433 4.33
U-NII 3 5785 3.68 3.68
5825 -3.37 -3.37
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L) o MIMO
Band Frec(]ﬁl{;ncy Data Rate Aver;g:uFl’tower Antelz‘l;eacgta)ir:‘ade ) I? d=3 R:n F)’
(dB m)
5180 2.21 11.67
U-NII 1 5220 1.53 9.46 10.99
5240 1.04 10.50
5260 1.91 10.71
U-NII 2A 5300 1.67 8.80 10.47
5320 1.46 10.26
MCSO0
5500 2.50 11.58
U-NII 2C 5580 2.76 9.08 11.84
5700 3.28 12.36
5745 4.33 12.68
U-NII 3 5785 3.68 8.35 12.03
5825 -3.37 4.98
FCC Limit
Band Frequency Fixed Limit Min. 26 dB BW 11+10LogB Directional Limit
(Miz) (dB m) (Mikz) (dB m) Antenna Gain (dB i) (dB m)
5180
U-NII 1 5220 9.46 20.52
5240
5260
U-NII 2A 5300 23.98 8.80 21.15
5320
19.740 23.95
5500
U-NII 2C 5580 9.08 20.87
5700
5745
U-NII 3 5785 30 8.35 27.65
5825
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 1.76+10LogB Directional Limit
(Mtz) (dB m) (Mtz) (dB m) Antenna Gain (dB i) (dB m)
5180
U-NII 1 5220 9.46
5240
14.77 17.463 14.18 14.18
5260
U-NII 2A 5300 8.80
5320
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 11+10LogB Directional Limit
(Mtz) (dB m) (Mtz) (dB m) Antenna Gain (dB i) (dB m)
5500
U-NII 2C 5580 23.98 17.502 23.43 9.08 23.43
5700
5745
U-NII 3 5785 30 8.35 27.65
5825
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Remark;
1. According to KDB 662911, Average power of each port and antenna gain was combined by using below

w

calculation.
- Average power: 10 log {10*(Port 1 power / 10)+10*(Port 2 power / 10)}

- Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G2, ..., Gn dBii
(i) If transmit signals are correlated, then
Directional gain = 10 log[(106 7/20 + 106 2/20 + __ + 106 N/20)2/NanT] dB i [Note the “20”s in the

denominator of each exponent and the square of the sum of terms; the object is to combine the
signal levels coherently.]

Average Power Result (dB m) = Average Power (dB m) + Duty Cycle Correction Factor (dB)
E.I.LR.P. (dB m) = Average Power Result (dB m) + Directional Antenna Gain (dB i)

Conducted output power limit is reduced in accordance with Part 15.407 and RSS-247 Issue 3 due to
directional gain exceeding 6 dBi.
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Test mode: 11n_HT40

Frequenc Port 1 Port 2 MIMO
Band ?MHZ) y Data Rate Average Power Average Power Average Power
(dB m) (dB m) (dB m)
5190 -1.45 -0.59 2.01
U-NII 1
5230 -1.79 -1.96 1.14
5270 -1.58 -2.94 0.80
U-NII 2A
5310 -1.70 -3.65 0.44
5510 MCSO0 0.71 0.04 3.40
U-NII 2C 5550 0.68 0.72 3.71
5670 -1.59 2.83 417
5755 1.47 2.42 4.98
U-NII 3
5795 0.97 1.99 4.52
Frequency P e lehic Lty el Avergng:tl\en gower
Band Data Rate Average Power Correction Factor
(M) (dB m) (@B) Result
(dB m)
5190 2.01 2.01
U-NII 1
5230 1.14 1.14
5270 0.80 0.80
U-NII 2A
5310 0.44 0.44
5510 MCS0 3.40 - 3.40
U-NII 2C 5550 3.71 3.71
5670 417 417
5755 4.98 4.98
U-NII 3
5795 4.52 4.52
Band Frequency Data Rate Aver:la\lllc‘::(l\e’| gower Directional EMI"\IQ%
(M) Result Antenna Gain (dB i) o
(dB m)
(dB m)
5190 2.01 11.47
U-NII 1 9.46
5230 1.14 10.60
5270 0.80 9.60
U-NII 2A 8.80
5310 0.44 9.24
5510 MCSO0 3.40 12.48
U-NII 2C 5550 3.71 9.08 12.79
5670 417 13.25
5755 4.98 13.33
U-NII 3 8.35
5795 4.52 12.87
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FCC Limit
Band Frequency Fixed Limit Min. 26 dB BW 11+10LogB Directional Limit
(Miz) (dB m) (Miz) (dB m) Antenna Gain (dB i) (dB m)
5190
U-NII 1 9.46 20.52
5230
5270
U-NII 2A 8.80 21.18
5310 23.98
5510 39.800 27.00
U-NII 2C 5590 9.08 20.90
5670
5755
U-NII 3 30 8.35 27.65
5795
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 1.76+10LogB Directional Limit
(MHz) (dB m) (Mtz) (dB m) Antenna Gain (dB i) (dB m)
5190
U-NII 1 9.46
5230
14.77 35.884 17.31 14.77
5270
U-NII 2A 8.80
5310
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 11+10LogB Directional Limit
(MHz) (dB m) (MHz) (dB m) Antenna Gain (dB i) (dB m)
5510
U-NII 2C 5550 23.98 35.964 26.56 9.08 23.98
5670
5755
U-NII 3 30 8.35 27.65
5795
Remark;

1. According to KDB 662911, Average power of each port and antenna gain was combined by using below
calculation.

- Average power: 10 log {10*(Port 1 power / 10)+10*(Port 2 power / 10)}

- Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G, ..

(i) If transmit signals are correlated, then

2. Average Power Result (dB m) = Average Power (dB m) + Duty Cycle Correction Factor (dB)
E.ILR.P. (dB m) = Average Power Result (dB m) + Directional Antenna Gain (dB i)

w

Directional gain = 10 log[(10€¢ 7/20 + 10G2/20 + _ + 10C N/20)2/NanT] dB i [Note the “20”s in the
denominator of each exponent and the square of the sum of terms; the object is to combine the
signal levels coherently.]

., Gn dBi

4. Conducted output power limit is reduced in accordance with Part 15.407 and RSS-247 Issue 3 due to

directional gain exceeding 6 dBi.
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Test mode: 11ac_VHT80
Port 1 Port 2 MIMO
Band Fret:;;ncy Data Rate Average Power Average Power Average Power
(dB m) (dB m) (dB m)

U-NII 1 5210 -1.46 -0.80 1.89
U-NII 2A 5290 MCSO -1.58 -2.57 0.96
U-NII 2C 5530 -0.01 -0.26 2.88

U-NII 3 5775 -0.90 0.91 3.1

MIMO
MIMO Duty Cycle
Band Fre?ﬁke)ncy Data Rate Average Power Correction Factor Aver;gz:;:) wer
(dB m) (dB) (dBm)

U-NII 1 5210 1.89 1.89

U-NII 2A 5290 0.96 0.96
MCSO0 -
U-NII 2C 5530 2.88 2.88

U-NII 3 5775 3.11 3.11

Frequency Averal\llq_::(l\e’I gower Directional Al

Band (M) SEE D Result Antenna Gain (dB i) IidlBl?nl;

(dB m)

U-NII 1 5210 1.89 9.46 11.35
U-NII 2A 5290 MCSO 0.96 8.80 9.76
U-NII 2C 5530 2.88 9.08 11.96

U-NII 3 5775 3.1 8.35 12.19

FCC Limit
Band Frequency Fixed Limit Min. 26 dB BW 11+10LogB Directional Limit
(MHz) (dB m) (Mz) (dB m) Antenna Gain (dB i) (dB m)
U-NII 1 5210 9.46 20.52
U-NII 2A 5290 23.98 8.80 21.18
81.998 30.14
U-NII 2C 5530 9.08 20.90
U-NII 3 5775 30 8.35 27.65
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 1.76+10LogB Directional Limit
(Mtz) (dB m) (MHz) (dB m) Antenna Gain (dB i) (dB m)
U-NII 1 5210 9.46
14.77 74.965 20.51 14.77
U-NII 2A 5290 8.80
IC Limit
Band Frequency Fixed Limit Min. 99 % BW 11+10LogB Directional Limit
(Mtz) (dB m) (MHz) (dB m) Antenna Gain (dB i) (dB m)
U-NII 2C 5530 23.98 75.125 29.76 9.08 23.98
U-NII 3 5775 30 8.35 27.65
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Remark;
1. According to KDB 662911, Average power of each port and antenna gain was combined by using below

w

calculation.
- Average power: 10 log {10*(Port 1 power / 10)+10*(Port 2 power / 10)}

- Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G2, ..., Gn dBii
(i) If transmit signals are correlated, then
Directional gain = 10 log[(106 7/20 + 106 2/20 + __ + 106 N/20)2/NanT] dB i [Note the “20”s in the

denominator of each exponent and the square of the sum of terms; the object is to combine the
signal levels coherently.]

Average Power Result (dB m) = Average Power (dB m) + Duty Cycle Correction Factor (dB)
E.I.LR.P. (dB m) = Average Power Result (dB m) + Directional Antenna Gain (dB i)

Conducted output power limit is reduced in accordance with Part 15.407 and RSS-247 Issue 3 due to
directional gain exceeding 6 dBi.
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- Band-crossing channels
Average Power
(dB m)
Mode Band Fre((];;;)ncy Data Rate Port1 Port 2 MIMO
Average Power Average Power Average Power
(B m) (dB m) (dB m)
U-NII 2C -4.15 1.1 2.24
11a 5720 6 Mbps
U-NII' 3 -11.70 -6.64 -5.46
U-NII 2C -4.47 0.58 1.76
11n_HT20 5720 MCSO0
U-NII' 3 -12.59 -5.86 -5.02
U-NII 2C -3.11 2.47 3.53
11n_HT40 5710 MCSO0
U-NII' 3 -16.19 -8.51 -7.83
U-NII 2C -3.01 2.69 3.73
11ac_VHT80 5690 MCSO0
U-NII 3 -19.88 -12.92 -12.12
MIMO Duty Cycle MIMO
Mode Band Freq};lxhe ney DantnaLRate Average Power Correction Average Power
(i) (Mbps) (dB m) Factor (dB) Result (dB m)
U-NII 2C 2.24 2.24
11a 5720 6 Mbps -
U-NII' 3 -5.46 -5.46
U-NII 2C 1.76 1.76
11n_HT20 5720 MCSO0 -
U-NII' 3 -5.02 -5.02
U-NII 2C 3.53 3.53
11n_HT40 5710 MCS0 -
U-NII 3 -7.83 -7.83
U-NII 2C 3.73 3.73
11ac_VHTS80 5690 MCSO0 -
U-NII 3 -12.12 -12.12
Limit
Mode Band Frequency | Fixed Limit | Min. 26 dB BW | 11+10LogB Dx'gg:‘lonnaal Limit
() (dB m) (M) (dB m) Gain (@1) | @M
U-NII 2C 23.98 14.381 22.58 9.08 19.50
11a 5720
U-NII' 3 30 8.35 27.65
U-NII 2C 23.98 14.840 ’ 22.71 9.08 19.63
11n_HT20 5720
U-NII' 3 30 8.35 27.65
U-NII 2C 23.98 34.840 ’ 26.42 9.08 20.90
11n_HT40 5710
U-NII' 3 30 8.35 27.65
U-NII 2C 23.98 75.959 ’ 29.81 9.08 20.90
11ac_VHT80 5690
U-NII' 3 30 8.35 27.65
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Remark;
1. According to KDB 662911, Average power of each port and antenna gain was combined by using below

w

calculation.
- Average power: 10 log {10*(Port 1 power / 10)+10*(Port 2 power / 10)}

- Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, Gz, ..., Gn dBii
(i) If transmit signals are correlated, then
Directional gain = 10 log[(106 7/20 + 106 2/20 + __ + 106 N/20)2/NanT] dB i [Note the “20”s in the

denominator of each exponent and the square of the sum of terms; the object is to combine the
signal levels coherently.]

Average Power Result (dB m) = Average Power (dB m) + Duty Cycle Correction Factor (dB)
E.I.LR.P. (dB m) = Average Power Result (dB m) + Directional Antenna Gain (dB i)

Conducted output power limit is reduced in accordance with Part 15.407 and RSS-247 Issue 3 due to
direction gain exceeding 6 dBi.
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- Test plots
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MIMO

11a (Band 2C&3)

Spectrum nvn Spectrum ?
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11n_HT40 (Band 2C&3)
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6. Maximum Power Spectral Density

6.1. Test Setup

EUT Attenuator Spectrum Analyzer

6.2. Limit

6.2.1. FCC
According to 15.407(a)(1)(iv)

For client devices in the 5.15-5.25 @iz band, the maximum conducted output power over the frequency band
of operation shall not exceed 250 W provided the maximum antenna gain does not exceed 6 dBi. In addition,
the maximum power spectral density shall not exceed 11 dB m in any 1 megahertz band. If transmitting
antennas of directional gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

According to 15.407(a)(2)

For the 5.25-5.35 (llz and 5.47-5.725 (llz bands, the maximum conducted output power over the frequency
bands of operation shall not exceed the lesser of 250 W or 11 dB m+ 10 log B, where B isthe 26 dB emission
bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBmin any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dB i are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

According to 15.407(a)(3)

For the band 5.725-5.85 (liz, the maximum conducted output power over the frequency band of operation shall
not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dB m in any 500-kifz
band. If transmitting antennas of directional gain greater than 6 dB i are used, both the maximum conducted
output power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi. However, fixed point-to point U-NII devices operating in this
band may employ transmitting antennas with directional gain greater than 6 dBi without any corresponding
reduction in transmitter conducted power. Fixed, point-to-point operations exclude the use of point-to-multipoint
systems, omnidirectional applications, and multiple collocated transmitters transmitting the same information.
The operator of the U-NII device, or if the equipment is professionally installed, the installer, is responsible for
ensuring that systems employing high gain directional antennas are used exclusively for fixed, point-to-point
operations.
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6.2.2.IC

According to RSS-247 Issue 3,

6.2.1.1 Frequency band 5 150-5 250 Mk

For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 mW or 1.76 + 10 logioB, dB m,
whichever is less. Devices shall implement transmitter power control (TPC) in order to have the capability to
operate at least 3 dB below the maximum permitted e.i.r.p. of 30 mW.

For other devices, the maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dB m, whichever power is
less. B is the 99 % emission bandwidth in megahertz. The e.i.r.p. spectral density shall not exceed 10 dBm in
any 1.0 Mz band.

6.2.2.1 Frequency band 5 250-5 350 Mz
For OEM devices installed in vehicles, the maximum e.i.r.p. shall not exceed 30 nW or 1.76 + 10 logi0B, dB m,
whichever is less. Devices shall implement TPC in order to have the capability to operate at least 3 dB below
the maximum permitted e.i.r.p. of 30 mW.

Devices, other than devices installed in vehicles, shall comply with the following:
a) The maximum conducted output power shall not exceed 250 W or 11 + 10 logi0B, dB m, whichever is less.
The power spectral density shall not exceed 11 dBm in any 1.0 M band;

b) The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dB m, whichever is less. B is the 99 %
emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater than 500 mWV shall
implement TPC in order to have the capability to operate at least 6 dB below the maximum permitted e.i.r.p.
of 1 W.

6.2.3.1 Frequency band 5 470-5 600 Miz and 5 650-5 725 M
The maximum conducted output power shall not exceed 250 mW or 11 + 10 logi0B, dB m, whichever is less.
The power spectral density shall not exceed 11 dBm in any 1.0 Mz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 logi0B, dB m, whichever is less. B is the 99% emission
bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater than

500 mV shall implement TPC in order to have the capability to operate at least 6 dB below the maximum
permitted e.i.r.p. of 1 W.

6.2.4.2 Frequency band 5 725-5 850 M

For equipment operating in the band 5 725-5 850 Mz, the minimum 6 dB bandwidth shall be at least 500 kifz.

The maximum conducted output power shall not exceed 1 W. The output power spectral density shall not
exceed 30 dBmin any 500 kiz band. If transmitting antennas of directional gain greater than 6 dBi are used,
both the maximum conducted output power and the output power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-point devices
operating in this band may employ transmitting antennas with directional gain greater than 6 dB i without any
corresponding reduction in transmitter conducted power. Fixed point-to-point operations exclude the use of
point-to-multipoint® systems, omnidirectional applications and multiple collocated transmitters transmitting the
same information.
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6.3. Test Procedure

1. This measurement settings are specified in section II.F of KDB 789033 D02 General UNII Test
Procedures New Rules v02r01.

2. Create an average power spectrum for the EUT operating mode being tested by following the instructions
in section II.E.2. for measuring maximum conducted output power using a spectrum analyzer or EMI
receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives to each) and apply it up to,
but not including, the step labeled, “Compute power...”. (This procedure is required even if the maximum
conducted output power measurement was performed using a power meter, method PM.)

3. Use the peak search function on the instrument to find the peak of the spectrum and record its value.
4. Make the following adjustments to the peak value of the spectrum, if applicable:

a) If Method SA-2 or SA-2 Alternative was used, add 10 log(1/x), where x is the duty cycle, to the
peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in step II.E.2.g)(viii), add 1 dB to
the final result to compensate for the difference between linear averaging and power averaging.

5. The result is the Maximum PSD over 1 M reference bandwidth.

6. For devices operating in the bands 5.15-5.25 (ffz, 5.25-5.35 (liz, and 5.47-5.725 (lz, the above procedures
make use of 1 Mz RBW to satisfy directly the 1 M reference bandwidth specified in § 15.407(a)(5). For
devices operating in the band 5.725-5.85 (liz, the rules specify a measurement bandwidth of 500 kiiz. Many
spectrum analyzers do not have 500 kiz RBW, thus a narrower RBW may need to be used. The rules
permit the use of a RBWs less than 1 Mk, or 500 kiz, “provided that the measured power is integrated over
the full reference bandwidth” to show the total power over the specified measurement bandwidth (i.e., 1
Miz, or 500 kifz). If measurements are performed using a reduced resolution bandwidth (< 1 Mk, or < 500
kiz) and integrated over 1 Mz, or 500 kiz bandwidth, the following adjustments to the procedures apply:

a) Set RBW = 1/T, where T is defined in section 11.B.1.a).

b) Set VBW = 3 RBW.

¢) If measurement bandwidth of Maximum PSD is specified in 500 kiz, add 10 log(500 kizZRBW) to the
measured result, whereas RBW (< 500 Klz) is the reduced resolution bandwidth of the spectrum
analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 Mk, add 10 log(1 ME/RBW) to the
measured result, whereas RBW (< 1 M) is the reduced resolution bandwidth of spectrum analyzer set
during measurement.

e) Care must be taken to ensure that the measurements are performed during a period of continuous
transmission or are corrected upward for duty cycle.

7. In case of band crossing channels 138, 142 and 144, the measurement is complied with section II.A of
KDB 789033 D02 General UNII Test Procedures New Rules v02r01.
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6.4. Test Result
Ambient temperature (23+1)°C
Relative humidity . 47 %RH.
- SISO
Test mode: 11a
Measured Duty Cycle Worst
Band Frequency ch Data PSD Correction Final PSD Antenna Limit
(Mz) : Rate (dB m) Factor (dB m) Gain (dB m/1 Miz)
(dB) (dBi)
5180 36 -5.09 -5.09
U-NII1 5220 44 -6.19 -6.19 5.00
5240 48 -6.80 -6.80
5260 52 -7.54 -7.54
U-NII 2A 5300 60 6 Mbps -7.91 - -7.91 5.00 11
5320 64 -8.70 -8.70
5500 100 -7.70 -7.70
U-NII 2C 5580 116 -6.68 -6.68 5.00
5700 140 -4.43 -4.43
Measured Duty Cycle Worst
Band Frequency ch Data PSD Correction Final PSD Antenna Limit
an (Miz) : Rate (@B m) Factor (dB m) Gain | (dB m/500 ki)
(dB) (dBi)
5745 149 -5.75 -5.75
U-NII 3 5785 157 6 Mbps -7.89 - -7.89 5.00 30
5825 165 -12.91 -12.91
Remark;

1. Final PSD (dB m) = Measured PSD (dB m) + Duty Cycle Correction Factor (dB)
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Test mode: 11n HT20
Measured Duty Cycle Worst
Band Frequency ch Data PSD Correction Final PSD Antenna Limit
an (M) : Rate (@B m) Factor (dB m) Gain (dB m/1 M)
(dB) (dB i)
5180 36 -5.47 -5.47
U-NII 1 5220 44 -6.52 -6.52 5.00
5240 48 -7.33 -7.33
5260 52 -8.33 -8.33
U-NII 2A 5300 60 MCSO0 -8.70 - -8.70 5.00 1
5320 64 -9.04 -9.04
5500 100 -8.18 -8.18
U-NIl 2C 5580 116 -7.24 -7.24 5.00
5700 140 -4.78 -4.78
Measured Duty Cycle Worst
Band Frequency ch Data PSD Correction Final PSD Antenna Limit
(Mz) : Rate (dB m) Factor (dB m) Gain (dB m/500 kitz)
(dB) (dB i)
5745 149 -6.59 -6.59
U-NII' 3 5785 157 MCSO0 -8.79 - -8.79 5.00 30
5825 165 -13.53 -13.53
Remark;

1. Final PSD (dB m) = Measured PSD (dB m) + Duty Cycle Correction Factor (dB)
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Test mode: 11n _HT40
Measured Duty Cycle Worst
Band Frequency ch Data PSD Correction Final PSD Antenna Limit
an (M) : Rate (@B m) Factor (dB m) Gain (dB m/1 M)
(dB) (dB i)
5190 38 -9.43 -9.43
U-NII 1 5.00
5230 46 -10.42 -10.42
5270 54 -10.91 -10.91
U-NII 2A 5.00
5310 62 MCSO0 -11.45 - -11.45 11
5510 102 -11.12 -11.12
U-NIl 2C 5550 110 -10.07 -10.07 5.00
5670 134 -7.51 -7.51
Duty Cycle Worst
Band Frequency ch Data Me;ssl:)red Correction Final PSD Antenna Limit
(MHz) : Rate (dB m) Factor (dB m) Gain (dB m/500 kitz)
(dB) (dB i)
5755 151 -9.58 -9.58
U-NII 3 MCS0 - 5.00 30
5795 159 -10.46 -10.46
Remark;

1. Final PSD (dB m) = Measured PSD (dB m) + Duty Cycle Correction Factor (dB)
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Test mode: 11ac VHT80
Measured Duty Cycle Worst
Band Frequency ch Data PSD Correction Final PSD Antenna Limit
an (M) : Rate (@B m) Factor (dB m) Gain (dB m/1 Mz)
(dB) (dB i)
U-NII1 5210 42 -12.00 -12.00 5.00
U-NII 2A 5290 58 MCSO0 -13.99 - -13.99 5.00 11
U-NII 2C 5530 106 -12.76 -12.76 5.00
Duty Cycle Worst
Band Frequency ch Data Me;sslged Correction Final PSD Antenna Limit
(MhHz) . Rate (dB m) Factor (dB m) Gain (dB m/500 kifz)
(dB) (dB i)
U-NII 3 5775 155 MCSO0 -13.46 - -13.46 5.00 30
Remark;
1. Final PSD (dB m) = Measured PSD (dB m) + Duty Cycle Correction Factor (dB)
Band-crossing channels
Duty Cycle . Worst o
Measured . Final Limit
Mode Band F'e?ﬁ’{z‘;"cy ch. | pata psp | Corection | pgp | ARENNa (3 m/t g or
dBm dB m .
U-NII 2C -5.31 -5.31 5.00 11
11a 5720 144 | 6 Mbps
U-NII 3 -11.19 -11.19 5.00 30
U-NII 2C -5.80 -5.80 5.00 11
11n_HT20 5720 144 MCSO0
U-NII 3 -11.64 -11.64 5.00 30
U-NII 2C -8.46 -8.46 5.00 11
11n_HT40 5710 142 MCSO0
U-NII 3 -14.83 -14.83 5.00 30
U-NII 2C -9.90 -9.90 5.00 11
11ac_VHT80 5690 138 | MCSO
U-NII 3 -17.20 -17.20 5.00 30
Remark;

1. Final PSD (dB m) = Measured PSD (dB m) + Duty Cycle Correction Factor (dB)
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- MIMO(CDD)
Test mode: 11a
Frequenc Data Port 1 Port 2 MIMO
Band | en Rt Measured PSD Measured PSD PSD
L) = (dB m) (dB m) (dB m)
5180 36 -11.50 -7.73 -6.21
U-NII 1 5220 44 -12.18 -9.08 -7.35
5240 48 -12.60 -9.62 -7.85
5260 52 -10.97 -9.36 -7.08
U-NII 2A 5300 60 -11.10 -9.78 -7.38
5320 64 -10.98 -10.03 -7.47
6 Mbps
5500 100 -10.43 -9.55 -6.96
U-NIl 2C 5580 116 -10.75 -8.92 -6.73
5700 140 -12.16 -6.35 -5.34
5745 149 -12.52 -8.33 -6.93
U-NII 3 5785 157 -12.24 -10.40 -8.21
5825 165 -20.56 -15.91 -14.63
Duty Cycle Directional o
Band Frequency ch Data “:,Ig:;) Correction Fir“lnaIIM POSD Antenna Limit
(MHz) : Rate (dB m) Factor (dB m) Gain (dB m/1 MHz)
(dB) (dB i)
5180 36 -6.21 -6.21
U-NII 1 5220 44 -7.35 -7.35 9.46 7.54
5240 48 -7.85 -7.85
5260 52 -7.08 -7.08
U-NII 2A 5300 60 6 Mbps -7.38 - -7.38 8.80 8.20
5320 64 -7.47 -7.47
5500 100 -6.96 -6.96
U-NIl 2C 5580 116 -6.73 -6.73 9.08 7.92
5700 140 -5.34 -5.34
Duty Cycle Directional o
Band Frequency ch Data “glgn[? Correction Firl\nna:IM F?SD Antenna Limit
(MHz) . Rate (dB m) Factor (dB m) Gain (dB m/500 khz)
(dB) (dBi)
5745 149 -6.93 -6.93
U-NII 3 5785 157 6 Mbps -8.21 - -8.21 8.35 8.65
5825 165 -14.63 -14.63
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Remark;
1. According to KDB 662911, power spectral density of each port and antenna gain was combined by

using below calculation.
- PSD: 10 log {10*(Port 1 PSD / 10)+10*(Port 2 PSD / 10)}

- Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, Gz, ..., Gn dBi
(i) If transmit signals are correlated, then
Directional gain = 10 log[(106 7/20 + 106 2/20 + __ + 106 N/20)2/NanT] dB i [Note the “20”s in the

denominator of each exponent and the square of the sum of terms; the object is to combine the
signal levels coherently.]

Final PSD (dB m) = PSD (dB m) + Duty Cycle Correction Factor (dB)

PSD limit is reduced in accordance with Part 15.407 and RSS-247 Issue 3 due to directional gain
exceeding 6 dBi.
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Test mode: 11n HT20
Frequenc Data Port 1 Port 2 MIMO
Band | en Rt Measured PSD Measured PSD PSD
L) = (dB m) (dB m) (dB m)
5180 36 -13.32 -8.32 -7.13
U-NII 1 5220 44 -12.84 -9.36 -7.75
5240 48 -12.86 -9.88 -8.11
5260 52 -11.65 -9.54 -7.46
U-NII 2A 5300 60 -11.69 -10.18 -7.86
5320 64 -11.82 -10.64 -8.18
MCS0
5500 100 -11.17 -10.14 -7.61
U-NII 2C 5580 116 -11.11 -9.88 -7.44
5700 140 -12.71 -7.22 -6.14
5745 149 -13.32 -8.91 -7.57
U-NII 3 5785 157 -12.46 -11.30 -8.83
5825 165 -20.51 -16.54 -15.08
Duty Cycle Directional o
Band Frequency ch Data MPIgI[().') Correction Fir“lnaIIM POSD Antenna Limit
(Mtz) : Rate (dB m) Factor (dB m) Gain (dB m/1 Wz)
(dB) (dB i)
5180 36 -7.13 -7.13
U-NII 1 5220 44 -7.75 -7.75 9.46 7.54
5240 48 -8.1 -8.11
5260 52 -7.46 -7.46
U-NII 2A 5300 60 MCS0 -7.86 - -7.86 8.80 8.20
5320 64 -8.18 -8.18
5500 100 -7.61 -7.61
U-NII 2C 5580 116 -7.44 -7.44 9.08 7.92
5700 140 -6.14 -6.14
Duty Cycle Directional L
Band Frequency ch Data Mplgn[? Correction Fira:IM I?SD Antenna Limit
(M) : Rate (dB m) Factor (dB m) Gain (dB m/500 kiiz)
(dB) (dB i)
5745 149 -7.57 -7.57
U-NII 3 5785 157 MCSO0 -8.83 - -8.83 8.35 8.65
5825 165 -15.08 -15.08
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Remark;
1. According to KDB 662911, power spectral density of each port and antenna gain was combined by

using below calculation.
- PSD: 10 log {10*(Port 1 PSD / 10)+10*(Port 2 PSD / 10)}

- Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, Gz, ..., Gn dBi
(i) If transmit signals are correlated, then
Directional gain = 10 log[(106 7/20 + 106 2/20 + __ + 106 N/20)2/NanT] dB i [Note the “20”s in the

denominator of each exponent and the square of the sum of terms; the object is to combine the
signal levels coherently.]

Final PSD (dB m) = PSD (dB m) + Duty Cycle Correction Factor (dB)

PSD limit is reduced in accordance with Part 15.407 and RSS-247 Issue 3 due to directional gain
exceeding 6 dBi.
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Test mode: 11n _HT40
Frequency Data Port 1 Port 2 MIMO
Band Wi Ch. Rat Measured PSD Measured PSD PSD
L) = (dB m) (dB m) (dB m)
5190 38 -14.86 -12.02 -10.20
U-NII 1
5230 46 -15.20 -12.95 -10.92
5270 54 -14.93 -14.28 -11.58
U-NII 2A
5310 62 -15.31 -14.73 -12.00
5510 102 MCS0 -12.86 -11.98 -9.39
U-NII 2C 5550 110 -12.31 -11.20 -8.71
5670 134 -14.28 -8.34 -7.35
5755 151 -15.18 -11.52 -9.97
U-NII 3
5795 159 -15.43 -12.50 -10.71
Duty Cycle Directional o
Band Frequency ch Data MPIgI[().') Correction FirI:naal:wF?SD Antenna Limit
a (M) : Rate (dB m) Factor (dB m) Gain (dB m/1 Wiz)
(dB) (dB1i)
5190 38 -10.20 -10.20
U-NII 1 9.46 7.54
5230 46 -10.92 -10.92
5270 54 -11.58 -11.58
U-NII 2A 8.80 8.20
5310 62 MCS0 -12.00 - -12.00
5510 102 -9.39 -9.39
U-NIl 2C 5550 110 -8.71 -8.71 9.08 7.92
5670 134 -7.35 -7.35
Duty Cycle Directional o
Band Frequency ch Data MP"SVIDO Correction Fir;:wposn Antenna Limit
an (M) : Rate B m) Factor B m) Gain (dB m/500 kiz)
(dB) (dB)
5755 151 -9.97 -9.97
U-NII 3 MCS0 - 8.35 8.65
5795 159 -10.71 -10.71
Remark;
1. According to KDB 662911, power spectral density of each port and antenna gain was combined by
using below calculation.
- PSD: 10 log {10*(Port 1 PSD / 10)+10~(Port 2 PSD / 10)}
- Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, Gz, ..., Gn dBii
(i) If transmit signals are correlated, then
Directional gain = 10 log[(106 7/20 + 106 2/20 + __ + 10€ N/20)2/NanT] dB i [Note the “20”s in the
denominator of each exponent and the square of the sum of terms; the object is to combine the
signal levels coherently.]
2. Final PSD (dB m) = PSD (dB m) + Duty Cycle Correction Factor (dB)
3. PSD limitis reduced in accordance with Part 15.407 and RSS-247 Issue 3 due to directional gain

exceeding 6 dBi.
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Test mode: 11ac VHT80
Frequenc Data Port 1 Port 2 MiMO
Band | en Rt Measured PSD Measured PSD PSD
L) = (dB m) (dB m) (dB m)

U-NII 1 5210 42 -17.09 -14.82 -12.80

U-NII 2A 5290 58 -17.84 -16.59 -14.16

MCSO0

U-NII 2C 5530 106 -16.15 -15.23 -12.66

U-NII 3 5775 155 -18.75 -16.20 -14.28
Duty Cycle Directional L
Band Frequency Ch Data I\lll’lgll:,o Correction FiraIIM POSD Antenna Limit

(Mtz) : Rate (dB m) Factor (dBm) Gain (dB m/1 Wiz)
(dB) (dB i)

U-NII 1 5210 42 -12.80 -12.80 9.46 7.54
U-NII 2A 5290 58 MCSO0 -14.16 -14.16 8.80 8.20
U-NIl 2C 5530 106 -12.66 -12.66 9.08 7.92

Duty Cycle Directional o
Band Frequency ch Data IVILIgIDO Correction Fir':naIIM POSD Antenna Limit
(M) : Rate (dB m) Factor (dB m) Gain (dB m/500 kiiz)
(dB) (dB i)
U-NII 3 5775 155 MCSO0 -14.28 - -14.28 8.35 8.65
Remark;

1. According to KDB 662911, power spectral density of each port and antenna gain was combined by
using below calculation.

- PSD: 10 log {10*(Port 1 PSD / 10)+10(Port 2 PSD / 10)}

- Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G, ..
(i) If transmit signals are correlated, then

., Gn dBi

Directional gain = 10 log[(10¢ 7/20 + 10G2/20 + _  + 10C N/20)2/NanT] dB i [Note the “20”s in the
denominator of each exponent and the square of the sum of terms; the object is to combine the

signal levels coherently.]

2. Final PSD (dB m) = PSD (dB m) + Duty Cycle Correction Factor (dB)
3. PSD limit is reduced in accordance with Part 15.407 and RSS-247 Issue 3 due to directional gain
exceeding 6 dBi.
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