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(P General information

Client KAON Media Co.,Ltd.

Address . Kaonmedia Building, 884-3, Seongnam-daero, Bundang-gu, Seongnam-si,
Gyeonggi-do, Korea

Manufacturer . KAON Media Co.,Ltd.

Address . Kaonmedia Building, 884-3, Seongnam-daero, Bundang-gu, Seongnam-si,
Gyeonggi-do, Korea

Laboratory : KCTL Inc.

Address . 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea

Accreditations . FCC Site Designation No: KR0040, FCC Site Registration No: 687132

VCCI Registration No. : R-20080, G-20078, C-20059, T-20056
Industry Canada Registration No. : 8035A
KOLAS No.: KT231

2. Device information

Equipment under test . AP Router

Model . AR2146

Derivative model . EVOS5000AP

Frequency range : 2412 Wiz ~ 2 462 iz (802.11b/g/n_HT20)

2 422 i ~ 2 452 Mz (802.11n_HT40)

UNII-1: 5 180 Mz ~ 5 240 M (11a/n_HT20/ac_VHT20)
UNII-1: 5190 M ~ 5230 M (11n_HT40/ac_VHT40)
UNII-1: 5210 Mz (11ac_VHT80)

UNII-2A: 5 260 My ~5 320 Mi (11a/n_HT20/ac_VHT20)
UNII-2A: 5270 My ~5 310 My (11n_HT40/ac_VHT40)
UNII-2A: 5 290 My (11ac_VHT80)

UNII-2C: 5 500 Mz ~5 720 M (11a/n_HT20/ac_VHT20)
UNII-2C: 5510 M ~5 710 M (11n_HT40/ac_VHT40)
UNII-2C: 5 530 Mz ~5 690 M (11ac_VHT80)

UNII-3: 5 745 M ~ 5 825 M (11a/n_HT20/ac_VHT20)
UNII-3: 5 755 Mz ~5 795 Miz (11n_HT40/ac_VHT40)
UNII-3: 5 775 M (11ac_VHT80)

Modulation technique . DSSS (802.11b)
OFDM (802.11a/g/n_HT20/ HT40/ac_VHT20/ VHT40/ VHT80)
Number of channels : 11 ch (802.11b/g/n_HT20)_2.4 (lz Band

9 ch (802.11n_HT40) 2.4 (lz Band
UNII-1: 4 ch (20 M), 2 ch (40 M), 1 ch (80 M)
UNII-2A: 4 ch (20 M), 2 ch (40 M), 1 ch (80 Mtz)
UNII-2C: 12 ch (20 M), 6 ch (40 M), 3 ch (80 M)
UNII-3: 5 ch (20 M), 2 ch (40 M), 1 ch (80 M)
Power source : DC12V
Antenna specification . PCB Antenna
2.4G 1.88 dBi
UNII-1 1.98 dBi
UNII-2A  1.97 dBi
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UNII-2C 1.94 dBi
UNII-3  1.86 dBi
Software version 1.0.22
Hardware version 1.0
Operation temperature 22 °C
2.1. Accessory information
Equipment Manufacturer Model Serial No. FCCID
Chenzhou Frecom F2419-
AC Adapter Electronics Co.,Ltd 120200SPAU N/A N/A

2.2. Information about derivative model
The difference between basic model and derivative models is:

The basic and derivative model are electrically identical.
The derivative models is only for the simplified derivation based on buyer’s model name.

2.3. Frequency/channel operations

This device contains the following capabilities:
2.4 (Hz WIFI: WLAN 802.11b/g/n(HT20,HT40)
5 Gz WIFI: WLAN 802.11a/g/n(HT20,HT40)/ac(VHT20,VHT40,VHTS80)

Ch. Frequency (M)
01 2412
06 2437
11 2462

Table 2.3.1. 802.11b/g/n(HT20) mode

Ch. Frequency (ML)
03 2422
06 2437
09 2452

Table 2.3.2. 802.11n(HT40) mode
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2.4. Duty Cycle Correction Facto

- 802.11b

Spectrum I:r%n
Ref Level 31.00 dBm  Offset 1.00 dB @ RBW 10 MHz
Att S0de @ SWT  53ms @ VBW 10 MHz
TRG: VID TDF
[@ 1Pk View
F D2 mM1[1] 24.06 dBm
20d 1] 0.20 dp|
12.40480 ms|
10 des
od
= RG -9.000
-20d
30d
-40 dB
sod
60 dB
CF 2.412 GHz 10001 pts 5.3ms/
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1] 5.2548 ms 24.06 dém |
o1 mi| 1] 12,4048 ms -0.20 dB [
p2| mi| 1] 13.0511 ms 0.64 dB [
—
i ] WHNNEEAED W

Note1) : Period : 13.051 ms, On time : 12.405 ms

Notez) : DCCF = 10 log(1 / x) = 10 log(1/0.950) = 0.22 dB, x = 12.405/13.051 = 0.950 (95.0%)
Notes) : 802.11b is a non-continuous transmission (duty cycle < 98 %)

-802.11g

Spectrum mvl
Ref Level 31.00 dém Offset 1.00 dB @ RBW 10 MHz

Att 50 dB @ SWT 9ms @ VBW 10 MHz
TRG:VID TDF
@ 1Pk View

M1[1] 17.91 dBm|

) 5
!.n 200 ms|

10 dB
0 dem

TEET=—TRG —Q.UDD'H L

20 dB
30d
-40 dB
sod
60 dB
CF 2.412 GHz 10001 pts 900.0 ps/
Marker
Type | Ref | Trc | X-value Y-value | __Function | Function Result |
M1 1] 1.8531 ms 17.91 dBm |
o1 mi| 1] 2.0502 ms 1.61de [
p2| mi| 1] 2.1555 ms 0.16 dB [
—
i ] WHNNEEAED W

Note1) : Period : 2.156 ms, On time : 2.050 ms

Notez) : DCCF = 10 log(1 / x) = 10 log(1/0.951) = 0.22 dB, x = 2.050/2.156 = 0.951 (95.1%)
Notes) : 802.11g is a non-continuous transmission (duty cycle < 98 %)
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- 802.11n HT20

Spectrum

(=]

Ref Level 30.00 dBm
Att
TRG:VID TDF

Offset 1.00 dB @ RBW 10 MHz
49dB @ SWT 9ms @ YBW 10 MHz

@ 1Pk View

|

m1[1]

17.30 dBm)|
v

.906200 ms,

TRG -10,000 dBm

-30d

-40 dB

-50 dem

-60 d

CF 2.412 GHz 10001 pts

900.0 ps/

Marker

Type | Ref | Trc | X-value | v-value |

Function

Function Result |

M1 1]
o1 mi| 1]
p2| mi| 1]

1.6515 ms
1.9062 ms
2.0043 ms

17.30 dBm
0.26 de
-0.01 dB

I

J Wi we

Note1) : Period : 2.004 ms, On time : 1.906 ms

Notez) : DCCF = 10 log(1 / x) = 10 log(1/0.951) = 0.22 dB, x = 1.906/2.004 = 0.951 (95.1%)
Notes) : 802.11n HT20 is a non-continuous transmission (duty cycle < 98 %)

- 802.11n HT40

Spectrum

Ref Level 30.94 dBm
Att
TRG:VID TDF

Offset 1.00 dB @ RBW 10 MHz
50de @ SWT Sms @ VBW 10 MHz

@ 1Pk View

|| |

M1[1]

0 dem

IO BT

-20 dB

-30d

-40 dB

-S0d

-60 d

CF 2.422 GHz 10001 pts

500.0 ps/

Marker

Y-value

| Function

Function Result

Type | Ref | Trc | X-value |
M1 1] 991.5 ps

1| 943.5 ps

1 1.042 ms

12,12 dBm
4.33 de
-0.30 dB

D1, M1
D2 M1

I

J Wi we

Note1) : Period : 1.042 ms, On time : 0.944 ms

Notez) : DCCF = 10 log(1 / x) = 10 log(1/0.905) = 0.43 dB, x = 0.944/1.042 = 0.905 (90.5%)
Notes) : 802.11n HT40 is a non-continuous transmission (duty cycle < 98 %)

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIR001-003/2




KCTL Inc. Report No.:
65, Sinwon-ro, Yeongtong-gu, KR20-SRF0029-B
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (8) of (155)

www.kctl.co.kr

2.5. Power level setup in software
Power level setup in software
Sortware Setup
Test Mode Channel
ANT 0 ANT 1 ANT 2 3TX MIMO
2412 M 88 89 89 81
802.11b 2 437 Mz 92 92 89 83
2 462 M 88 88 89 82
2412 M 72 68 70 68
802.11g 2437 M 88 88 88 70
2462 M 72 69 73 70
2412 M 70 67 69 67
802.11n HT20 2437 M 88 88 88 70
2 462 M, 68 68 71 67
2422 M 64 58 60 58
802.11n HT40 2437 M 88 88 88 70
2452 Mt 60 61 62 58

This test report shall not be reproduced, except in full, without the written approval
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3. Antenna requirement|

Requirement of FCC part section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with
the provisions of this section.

- The transmitter has permanently attached PCB Antenna (internal antenna) on board.
- The E.U.T Complies with the requirement of §15.203, §15.247.

3.1 Antenna information

SISO cDD MIMO

Mode ANT 0 ANT 1 ANT 2 ANTO+1+2 ANTO+1+2
802.11b \ \ V \ X
802.11g \ \ V \ X
802.11n HT20 \ \ V V V
802.11n HT40 N \ V \ V

\ = Support, X = Not support

Note.

1. This device employs SISO and CDD, MIMO technology output power as ANT 0 and ANT 1 and
ANT 2.

3.2 Directional Gain Calculations
According to clause F), 2), d), (ii) of KDB 662911 D01 Multiple Transmitter Output, Directional gain may be
calculated by using the formulas as below.

3.2.1. Directional Antenna Gain with equal gain

ANT O ANT 1 ANT 2 Combined Gain
Gain (dBi) Gain (dBi) Gain (dBi) (dBi)
1.88 1.88 1.88 1.88

Note.
1. If all transmit signals are completely uncorrelated, then

Directional gain = 10 log [(10"10+ 106210+ __ + 10%N"10)/Nanr] dB i

This test report shall not be reproduced, except in full, without the written approval
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FCC Part section(s) Parameter Test results
15.247(b)(3) Maximum peak output power Pass
15.247(e) Peak power spectral density Pass
15.247(a)(2) 6 dB channel bandwidth Pass
15.247(d), Spurious emission Pass
15.205(a),
15.209(a) Band-edge, restricted band Pass
15.207(a) Conducted emissions Pass

Notes:

1. All modes of operation and data rates were investigated. The test results shown in the following
sections represent the worst case emissions.
2. According to exploratory test no any obvious emission were detected from 9 kiz to 30 M.
Although these tests were performed other than open field site, adequate comparison
measurements were confirmed against 30 m open field site. Therefore sufficient tests were made
to demonstrate that the alternative site produces results that correlate with the ones of tests made
in an open field site based on KDB 414788.
3. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z. It was
determined that X orientation was worst-case orientation. Therefore, all final radiated testing was
performed with the EUT in X orientation
4. The test procedure(s) in this report were performed in accordance as following.

+ ANSI C63.10-2013

+ KDB 558074 D01 v05r02

+ KDB 662911 D01 v02r01

5. The worst-case data rate were:

802.11b mode : 1Mbps
802.11g mode : 6Mbps
802.11n HT20 mode : MCSO
802.11n HT40 mode : MCSO

This test report shall not be reproduced, except in full, without the written approval
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5. Measurement uncertainty
The measurement uncertainties shown below were calculated in accordance with the requirements

of ANSI C63.10-2013.

All measurement uncertainty values are shown with a coverage factor of k=2 to indicated a 95 % level
of confidence. The measurement data shown herein meets of exceeds the Ucisrr measurement
uncertainty values specified in CISPR 16-4-2 and thus, can be compared directly to specified limits to

determine compliance.

Parameter Expanded uncertainty (t)
Conducted RF power 1.76 dB
Conducted spurious emissions 4.03 dB

9 Ktz ~30 Mt: 2.28 dB

30 Miz ~ 300 M 498 dB

Radiated spurious emissions 300 Mtz ~1 000 M 5.14 dB

1 Gz ~6 Gk 6.70 dB

Above 6 (lz 6.60 dB

Conducted emissions 9 Ml ~ 150 o 366 B

150 Kz ~ 30 Mi 3.26 dB

This test report shall not be reproduced, except in full, without the written approval
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6. Measurement results explanation example

The offset level is set in the spectrum analyzer to compensate the RF cable loss factor between EUT
conducted output port and spectrum analyzer.
With the offset compensation, the spectrum analyzer reading level is exactly the EUT RF output level.

Frequency (Mk) Factor(dB) Frequency (Mk) Factor(dB)
30 9.78 9 000 12.06
100 10.05 10 000 12.15
200 10.15 11 000 12.27
300 10.23 12 000 12.24
400 10.30 13 000 12.43
500 10.35 14 000 12.68
600 10.39 15 000 12.81
700 10.44 16 000 12.70
800 10.49 17 000 12.71
900 10.54 18 000 12.94
1 000 10.55 19 000 13.43
2 000 10.86 20 000 13.09
3 000 11.07 21 000 13.18
4000 11.24 22 000 13.72
5000 11.48 23 000 13.54
6 000 11.66 24 000 13.47
7 000 11.78 25000 13.64
8 000 12.05 26 000 13.80
Note.

Offset(dB) = RF cable loss(dB) + Attenuator(dB)

This test report shall not be reproduced, except in full, without the written approval
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7.
7.1.

EUT

Test results
6 dB Bandwidth(DTS Channel Bandwidth
Test setup

Limit

Attenuator

Spectrum analyzer

According to §15.247(a)(2) Systems using digital modulation techniques may operate in the 902—
928 Mz, 2 400-2 483.5 Mk, and 5 725-5 850 M bands. The minimum 6 dB bandwidth shall be at
least 500 Kifz.

Test procedure

ANSI C63.10-2013 - Section 11.8

Test settings

DTS bandwidth

One of the following procedures may be used to determine the modulated DTS bandwidth.

Option 1

1) Set RBW = 100 K.
2) Set the video bandwidth (VBW) = 3 x RBW.

3) Detector = Peak.

4) Trace mode = max hold.

5) Sweep = auto couple.

6) Allow the trace to stabilize.

7) Measure the maximum width of the emission that is constrained by the frequencies

associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

Option 2

The automatic bandwidth measurement capability of an instrument may be employed using the
X dB bandwidth mode with X set to 6 dB, if the functionality described in 11.8.1 (i.e., RBW =

100 kiz, VBW =2 3 x RBW, and peak detector with maximum hold) is implemented by the
instrumentation function. When using this capability, care shall be taken so that the bandwidth
measurement is not influenced by any intermediate power nulls in the fundamental emission that

might be 26

dB.
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Test results

6 dB bandwidth(\)

Test mode Frequency(Mk) ANT 0 ANT 1 ANT 2
2412 8.19 8.64 8.18
802.11b 2437 8.64 9.19 8.64
2 462 7.69 8.59 8.76
2412 16.38 16.21 16.43
802.11g 2 437 16.38 16.50 16.43
2 462 15.98 15.85 16.50
2412 17.08 17.44 17.44
802.11n HT20 2 437 17.38 17.66 17.66
2462 16.68 16.43 17.00
2422 35.86 35.60 35.75
802.11n HT40 2437 36.46 36.61 36.61
2452 35.86 36.03 36.03
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ANT 0

802.11b /2 412 )i

802.11g/2 412 ML

Spectrum :%-'

Ref Level 21,97 dBm  Offset 1.00 dé @ RBW 100 kHz

Spectrum

®

Ref Level 12,47 dBm  Offset 1.00 dB @ RBW 100 kHz

A R
/ i}
/ !

Att 41 de SWT 1.1ms @ VBW 300 kHz Mode Sweep Att 31de SWT 1.1 ms @ VBW 300 kHz Mode Sweep
TDF TDF
@ 1Pk View @ 1Pk View
— M1[1] 12.02 dBm| rs 111 5.35 dBm|
"Y‘ 2.4115000 GHz| o o I | 2.4132490 GHz|
10 — TR 201 4.00 dBm o D1 -0.650 dem — b byl -2.39 dBm
D1 6.020 dBm \ ad i, 2.4079041 GHz| 2.4038082 GHz|
0 di -10 df

/ N

-30 df Ty

i J

i J

T 0 1 g -
L P ratd e ity o
& o
-50 di 60
_60 di 70 di
70 d -80 di
CF 2.412 GHz 1001 pts Span 50.0 MHz CF 2.412 GHz 1001 pts Span 50.0 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 2.4115 GHz 12.02 dBm M1 1 2.413243 GHz 5.35 dbm
M2 1 2.4079041 GHz 4.00 dBm M2 1 2.4036082 GHz -2.39 dBm
03| mM2| 1 8.1918 MHz 1.20 dB 03| mM2| 1 16.3636 MHz 0.62 db

802.11b /2 437 Mt

802.11g/2 437 Mt

i J

i J

Spectrum [@] Spectrum [@]
Ref Level 24.00 dBm  Offset 1.00 dB @ RBW 100 kHz Ref Level 19.29 dBm  Offset 1.00 dB @ RBW 100 kHz
Att 43de SWT 1.1ms @ VBW 300kHz Mode Sweep Att 38de SWT 1.1ms @ VBW 300kHz Mode Sweep
TDF TDF
(@ 1Pk View @ 1Pk View
20 di [ M1[1] 15.57 dBm| ML M1[1] 10.34 dBm)|
‘ - )»M m 2.4365000 GHz| B . . \ 2.4382490 GHz|
" '1 8.570 dB il iy M2 1] 8.67 dBm)| . 2] s 4 [P O 4 e 3.21 dBm)|
2.4324545 GHz| od r 2.4288082 GHz|
ad | ) )J
Jv AR
_10 df
/ 5 oo by
-20d ,LW
Im \"\ 30 demufify unm
30 d S — s
A T i
-40 df
_50 df
-50 di
~60 d
_60 df
70 di
70 di
CF 2.437 GHz 1001 pts Span 50.0 MHz CF 2.437 GHz 1001 pts Span 50.0 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 2,4365 GHz 15.57 dBm M1 1 2.438249 GHz 10.34 dBm
M2 1 2,4324545 GHz 8.67 dBm M2 1 2,4288082 GHz 3.21 dém
03| M2| 1 8.6414 MHz -0.73 db 03| M2| 1 16.3836 MHz 0.85 de

802.11b / 2 462 )i

802.11g /2 462 Mk

Spectrum :%-'

Ref Level 22.63 dBm Offset 1.00 dé @ RBW 100 kHz

Spectrum

Ref Level 15,41 dBm Offset 1.00 dB @ RBW 100 kHz

i J

i J

Att 42dB SWT  1.1ms @ VBW 300kHz Mode Sweep Att 34de SWT 1.1ms ® VBW 300kHz Mode Sweep
TDF TDF
(@ 1Pk View @ 1Pk View
I — 111 12.26 dBm| B M1[1] 5.53 dBm|
‘ ”YA 2.4615000 GHz| 0 7 2.4644980 GHz|
10 df e - M2[1] 4.98 dBm)| P M2, ittt et n2i 0 -0.66 dBm|
D1 6.260 dBr FHTE [ML‘M .4584036 GHZ| D1 -0.470 dem 2.4542078 GHZ]
0 di 10 di {
/\ © . / \
-20 di »
/ \] -30 “h‘
30 di
if g d o D ||
o L0 TSI S T
-40 di sod
-50 s0d
-0 d -
70 di 6
CF 2.462 GHz 1001 pts Span 50.0 MHz CF 2.462 GHz 1001 pts Span 50.0 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 2.4615 GHz 12.26 dBm M1 1 2.464498 GHz 5.53 dBm
M2 1 2.4584036 GHz 4.98 dBm M2 1 2.4542076 GHz -0.66 dBm
03| mM2| 1 7.6923 MHz -0.21 db 03| mM2| 1 15.984 MHz -0.25 db
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802.11n HT20 /2 412 iz

802.11n HT40 / 2 422 Mk

Spectrum :%-'

Ref Level 14,10 dBm Offset 1.00 dé @ RBW 100 kHz

Spectrum :%-'

Ref Level 10,42 dBm Offset 1.00 dB @ RBW 100 kHz

33dB SWT  1.1ms @ VBW 300 kHz Mode Sweep 23de  SWT 1ms @ VBW 300 kHz Mode Sweep
TOF TOF
@ 1Pk View @ 1Pk View
10 d o M1[1] 4.78 dBm| v M1[1] 1.27 dBm)|
r 2.4107510 GHz| od ¥ 2.4170000 GHz|
M2 . 7
Ddem——t | oo Lot besusolitpal et ML 402 -1.47 dBm| R LYY SO0 0 I A e BT -6.03 dBm|
Dl chesgcem ( N} 2.4034086 GHz| 104 ” U 7 i ] 2.4040180 GHZ|
-10 J K
Jr Lll -20 df
-20 df / \
-30
-30 di
n ,WJ \\J -0 d ‘W\" ew'wv” j
_a0 di T -
n
Tyl el H i in
-50 df
_60 df
-60 df
-70 df
70 df
-80
-80 d
CF 2.412 GHz 1001 pts Span 50.0 MHz CF 2.422 GHz 1001 pts Span 100.0 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 2.410751 GHz 4.78 dBm M1 1 2,417 GHz 1.27 dém
M2 1 2,4034086 GHz -1.47 dBm M2 1 2.404018 GHz -6.03 dBm
03| M2| 1 17.0829 MHz 0.01 de 03| M2| 1 35.8641 MHz 0.95 de

i J

i J

802.11n HT20 / 2 437 Mk

802.11n HT40/ 2 437 Mt

Spectrum &2 Spectrum 2
Ref Level 19.88 dBm  Offset 1,00 dB @ RBW 100 kHz Ref Level 18.59 dBm  Offset 1.00 dé @ RBW 100 kHz
39dB  SWT 1.1ms @ VBW 300 kHz Mode Sweep Att 38dB  SWT 1ms @ VBW 300 kHz Mode Sweep
TDF TDF
@ 1Pk View @ 1Pk View
e Mi[1] 10.63 dBm| M 8.58 dBm|
10 d 2 2.4357510 GHZ| 10d Y 2.4544800 GHzZ|
=) [ TP 1) 4.44 dBm| MI LA i) 1.94 dBm|
6 L t : , S bbby | LA LAATZE sk :
va D1 4630 dom i by 2.4284585 GH2 od D1 2580 dim ? in 2.4188182 GHz
/ \
di N
20 di mww‘u/m I o 20
R, o 30 A Wt
i
_40 di -40 di
50 di 50 di
60 di -50 di
70d -70
CF 2.437 GHz 1001 pts Span 50.0 MHz CF 2.437 GHz 1001 pts Span 100.0 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 2.435751 GHz 10.63 dbm M1 1 2.45448 GHz .58 dbm
M2 1 2.4284585 GHz 4.44 dBm M2 1 2.4186182 GHz 1.94 dBm
03] mM2| 1 17.3826 MHz -2.23 db 03] mM2| 1 36,4635 MHz -1.37 dB
)1 J o )1 J

802.11n HT20 / 2 462 Mk

802.11n HT40/ 2 452 Mt

Spectrum :%-'

Ref Level 12.64 dBm Offset 1.00 dé @ RBW 100 kHz

Spectrum :%-'

Ref Level 10.21 dBm Offset 1.00 dB @ RBW 100 kHz

/ \

Att 32de  SWT 1.1ms @ VBW 300 kHz Mode Sweep Att 29dB  SWT 1ms @ VBW 300 kHz Mode Sweep
TDF TDF
@ 1Pk View @ 1Pk View
—FTEY] .19 dBm LEEVI 0.50 dBm)
2.4644980 GHz| 0d r 2.4694800 GHz|
T S -t a2 .41 dom P e Tz L -6.28 dom
f’“ 1 2.4538082 GHZ| od ot \If T 2.4344176 GHZ|
0a

\
[ \

30 di -30
— 3 - -
- s L
Ihatog
helns oAby et
60 -60
70 di -70
_80 di -80
CF 2.462 GHz 1001 pts Span 50.0 MHz CF 2.452 GHz 1001 pts Span 100.0 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 2.464498 GHz 4.19 dBm M1 1 2.46948 GHz 0.50 dBm
M2 1 2.4538082 GHz -3.41 dBm M2 1 2.4344176 GHz -6.26 dBm
03| mM2| 1 16.6833 MHz 131 dB 03| mM2| 1 35,8641 MHz -1.26 db

i J

i J
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ANT 1

802.11b /2 412 )i

802.11g/2 412 ML

Il

Spectrum :%-' Spectrum :%-'
Ref Level 22.24 dBm  Offset 1.00 dB @ RBW 100 kHz Ref Level 10.84 dBm  Offset 1.00 dB @ RBW 100 kHz
Att 41dB  SWT 1.1ms @ VBW 300 kHz Mode Sweep Att 30dB  SWT 1.1ms @ VBW 300 kHz Mode Sweep
TDF TDF
(@ 1Pk View @ 1Pk View
£ T 111 13.26 dBm| Mi[1] 4.57 dBm|
‘ v 2.4125000 GHz M2 A 2.4145330 GHz
d oy iy 0dBm——ri ;45 fr i -
10 51 7.260 it T 2 1] 6.17 dBm| D1 -1.430 dBr ML e 2.21 dBm
DL s.eeb b [ Y 2.4074545 GHz| 104 [ 2.4040405 GHz|
. ' / \
10d \\ 20d
\ il N I i
a0 d Ty A A ;:;Ww ekt v
240 di &
sod -60
60 -70 df
70 di -80 d
CF 2.412 GHz 1001 pts Span 50.0 MHz CF 2.412 GHz 691 pts Span 50.0 MHz
Marker Marker
ype | Ref | Trc -value -value unction unction Resul ype | Ref | Trc -value -value unction unction Resul
T Ref | T X-val Y-val Functi Function Result T Ref | T X-val ¥-val Functi Function Result
M1 1 2,4125 GHz 13.26 dBm M1 1 2.414533 GHz 4.57 dBm
M2 1 2,4074545 GHz 6.17 dBm M2 1 2,4040405 GHz -2.21 dém
03| M2| 1 8.6414 MHz -0.63 db 03| M2| 1 16.2084 MHz -2.15 db

Il

802.11b /2 437 Mt

802.11g/2 437 Mt

Il

Spectrum :%-' Spectrum :%-'
Ref Level 22,25 dBm  Offset 1,00 dB @ RBW 100 kHz Ref Level 19.88 dBm  Offset 1,00 dB @ RBW 100 kHz
Att 41de SWT 1.1ms @ VBW 300kHz Mode Sweep Att 39de SWT 1.1ms @ VBW 300kHz Mode Sweep
TDF TDF
(@ 1Pk View @ 1Pk View
f T MI[1] 13.82 dBm| Mi[1] 9.32 dBm|
‘ T 2.4375070 GHz| A M1 2.4394600 GHz|
10 df — Hoemmor 1], 7.05 dBm)| e, bl 2.09 dBm)|
D1 7.820 dem T e b3
01 7.820 i 2.4324414 GH2 o D1 3.320 dBrm 7""”“““””‘””*”""""”‘!" VR e 4287511 GHZ|
- SV I / i
od -10
7 T )
20 di
,nh/W WO iy
0 X N b _30 damild tod
K '
N aTAR 1Y o
oyt -40
50 di -50
0 -60
70 di -70
CF 2.437 GHz 691 pts Span 50.0 MHz CF 2.437 GHz 691 pts Span 50.0 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 2.437507 GHz 13.82 dbm M1 1 2.43946 GHz 9.32 dbm
M2 1 2.4324414 GHz 7.05 dBm M2 1 2.4287511 GHz 2.09 dBm
03| mM2| 1 9.1896 MHz -2.20 db 03| mM2| 1 1645376 MHz -0.43 db

Il

802.11b / 2 462 )i

802.11g /2 462 Mk

Il

Spectrum :%-' Spectrum :%-'
Ref Level 22,79 dBm  Offset 1.00 dB @ RBW 100 kHz Ref Level 13.44 dBm  Offset 1.00 dB @ RBW 100 kHz
Att 42de SWT 1.1ms @ VBW 300kHz Mode Sweep Att 32de SWT 1.1ms @ VBW 300kHz Mode Sweep
TDF TDF
(@ 1Pk View @ 1Pk View
20 di T — ETEN] 15.48 dbm)| 04 M1l 4.61 dBm|
‘ g 2.4629990 GHz| 1 2.4645330 GHz|
di 12y g gl LAy e[ d M2 sahin | gallg, by E
= D1 7.480 dem R Pl 1] 6.55 dBm) 0 D1 -1.390 dBm P * ksl 242 dony
) 2.4579540 GHz| f'N ‘T 2.4544023 GHz|
04 J{\ -10d / \
-10 df / 20 di \,
-20 df / -30 i \
3o d } -40 di o g g
Jranst bt A
a0 -50 df
-50 d -60 d
-60 d -70 df
-70 df -80
CF 2.462 GHz 1001 pts Span 50.0 MHz CF 2.462 GHz 691 pts Span 50.0 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 2.462999 GHz 13.48 dBm M1 1 2.464533 GHz 4.61 dBm
M2 1 2.457954 GHz 6.55 dBm M2 1 2,4544023 GHz -2.02 dém
03| M2| 1 8.5914 MHz 0.74 de 03| M2| 1 15.8466 MHz -1.38 db

Il
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802.11n HT20 /2 412 iz

802.11n HT40 / 2 422 Mk

Spectrum :%-' Spectrum :%-'
Ref Level 14.52 dBm  Offset 1.00 dB @ RBW 100 kHz Ref Level 9.57 dBm  Offset 1.00 dB @ RBW 100 kHz
34de SWT 1.1ms e VBW 300kHz Mode Sweep 20d8  SWT 1ms @ VBW 300 kHz Mode Sweep
TDF TDF
@ 1Pk View @ 1Pk View
10 Mi[1] 4.06 dBm| s Mi[1] -0.15 dBm|
T 2.4133020 GHz| od y 2.417080 GHz|
0 dem—| w2 P I W (VTLS 5 -4:45 dBm T JIALLAMALL, T AL Ly 1203), s ~6.35 dBm|
D1 -1.940 dBm T .4031722 GHz| 10 di 01 -6.150 dBm I 1l h ! 2.404055 GHZ|
04 ] I
/ \ 204
204 / |
30 di
-30 df
M \*‘« o j N
di o
40 e e WW T )
_50 df
_60 df
_60 d
70 df
70 di
80 di
80 df
CF 2.412 GHz 691 pts Span 50.0 MHz CF 2.422 GHz 691 pts Span 100.0 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 2.413302 GHz 4.06 dBm M1 1 2.41708 GHz -0.15 dBm
M2 1 2.4031722 GHz -4.45 dBm M2 1 2.404055 GHz -6.35 dBm
03| M2| 1 17.4385 MHz 2.29 de 03| M2| 1 35.601 MHz -0.64 db

i J

i J

802.11n HT20 / 2 437 Mk

802.11n HT40/ 2 437 Mt

Spectrum &2 Spectrum 2
Ref Level 19.66 dBm  Offset 1,00 dB @ RBW 100 kHz Ref Level 17.04 dBm  Offset 1.00 dé @ RBW 100 kHz
39dB  SWT 1.1ms @ VBW 300 kHz Mode Sweep Att 36dB  SWT 1ms @ VBW 300 kHz Mode Sweep
TDF TDF
@ 1Pk View @ 1Pk View
Mi[1] 9.29 dBm| MLl o 7.46 dBm|
104 ML 2.4383020 GHz| 10 2.454510 GHZ|
S AR 2.25 dBm) M 0.29 dBm)
3 "
oa D1 3.290 dBrm T““L"‘”"‘“ Sl Moy .4281722 GHz| T 1 1.460 dim ) 2.418766 GHz|
10 di /[ -10 J
-20 di
di ¢
20 PPy fL,.
| -30 Al "
=5 e s
-40 di -40
o -0
60d -60
70d -70
80 di
CF 2.437 GHz 691 pts Span 50.0 MHz CF 2.437 GHz 691 pts Span 100.0 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 2.439302 GHz 9.29 dbm M1 1 2.45451 GHz 7.46 dbm
M2 1 2.4281722 GHz 2.25 dBm M2 1 2.418766 GHz 0.29 dBm
03] mM2| 1 17.6556 MHz 0.36 dB 03] mM2| 1 36,614 MHz -3.29 db
)1 J o )1 J

802.11n HT20 / 2 462 Mk

802.11n HT40/ 2 452 Mt

Spectrum :%-' Spectrum :%-'
Ref Level 13.14 dBm  Offset 1.00 dB @ RBW 100 kHz Ref Level 10.56 dBm  Offset 1,00 dB @ RBW 100 kHz
Att 32de SWT 1.1ms @ VBW 300kHz Mode Swesp Att 30de  SWT 1ms @ VBW 300 kHz Mode Sweep
TDF TDF
@ 1Pk View @ 1Pk View
10d —TEY] 4.11 dBm| Ml 0.75 dBm|
Ll 2.4645330 GHz| . 2.469510 GHz|
04 1 100 o Lp, 1 Rl L ) 454‘364243?»-? o1 -5.250 dom 1t I |l A IJL}UN,J\ -6.63 dBm|
[N “)t i i 10 d I I [iE] 2.434344 GHZ|
-10d /r \ ) I
20d -20 }
0 d iy -30
. meJV'/ H\. -40d w ST
-40 it ]
Plar- s
50 di
s0d -60
70d -70
80 di 80
CF 2.462 GHz 691 pts Span 50.0 MHz CF 2.452 GHz 691 pts Span 100.0 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 2.464533 GHz 4.11 dBm M1 1 2.46951 GHz 0.75 dbm
M2 1 2.4544023 GHz -3.44 dBm M2 1 2.434344 GHz -6.63 dbm
03| mM2| 1 16.4255 MHz -0.15 db 03| mM2| 1 36,035 MHz -3.46 db

i J

i J
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ANT 2

802.11b /2 412 )i

802.11g/2 412 ML

Spectrum :%-'

Ref Level 21.74 dBm

Offset 1.00 dé @ RBW 100 kHz

Spectrum

®

Ref Level 12,47 dBm  Offset 1.00 dB @ RBW 100 kHz

i J

i J

Att 41dB  SWT 1.1ms @ VBW 300 kHz Mode Sweep Att 31dB  SWT 1.1ms @ VBW 300 kHz Mode Sweep
TDF TDF
(@ 1Pk View @ 1Pk View
f T M1[1] 12.27 dBm| — 1[1] 4.12 dBm|
‘ v 2.4125070 GHz| 2 E 2.4107700 GHz|
10 d . } 2Rt w2l 5.83 dBm 0dBm——, ; gen == ik 4 bl -2.05 dBm
D1 6.270 dBr ¥ ek D1 -1 Brr 53
f 1y 2.4079479 GHz| 2.4038234 GHz|
od -10 di
A A ' \
104 7 { 3 2 /
-20 di / \ 30 di
4 I NM \ \
-2 -40 d i
™ T Koo
d VY P
o -50 df
-50.d -60
50 di 70 d
70 d -80 di
CF 2.412 GHz 691 pts Span 50.0 MHz CF 2.412 GHz 691 pts Span 50.0 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 2.412507 GHz 12.27 dBm M1 1 2.41077 GHz 4.12 dBm
M2 1 2.4079479 GHz 5.83 dBm M2 1 2.4036234 GHz -2.05 dBm
03| mM2| 1 8.1766 MHz -1.99 db 03| mM2| 1 16.4255 MHz -2.49 db

802.11b /2 437 Mt

802.11g/2 437 Mt

i J

i J

Spectrum :%-' Spectrum :%-'
Ref Level 21,15 dBm  Offset 1.00 dB @ RBW 100 kHz Ref Level 19.03 dBm  Offset 1.00 dB @ RBW 100 kHz
Att 40de SWT 1.1ms @ VBW 300kHz Mode Sweep Att 38de SWT 1.1ms @ VBW 300kHz Mode Sweep
TOF TOF
(@ 1Pk View @ 1Pk View
ML Mi[1] 12.18 dBm)| o Mi[1] 9.76 dBm|
vl 2.4360010 GHz| Pl v 2.4357700 GHz|
10 a— o o R e 1] 3.63 dBm| F ol T2kl - 3.53 dBm|
Rt o S & 2.4329041 GHZ| o D1 3.760 dBm ) 2.4288234 GHZ|
od ‘t
-10 d /, \\{ -lod )
20 di / \] -20 df
304 " i
30 d Ky
e
TN PP L ™y bl s 0d it
ol -50 df
S0 d -60 df
70 di -70 di
CF 2.437 GHz 1001 pts Span 50.0 MHz CF 2.437 GHz 691 pts Span 50.0 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 2.436001 GHz 12.18 dBm M1 1 2.43577 GHz 9.76 dBm
M2 1 2,4325041 GHz 3.63 dBm M2 1 2,4288234 GHz 3.53 dBm
03| M2| 1 8.6414 MHz 2.53de 03| M2| 1 16,4255 MHz -1.50 db

802.11b / 2 462 )i

802.11g /2 462 Mk

Spectrum

Ref Level 21,18 dém

Offset 1.00 dé @ RBW 100 kHz

Spectrum

Ref Level 15.06 dBm Offset 1.00 dB @ RBW 100 kHz

o / Y

Att 40de SWT 1.1ms @ VBW 300kHz Mode Sweep Att 34de SWT 1.1ms @ VBW 300kHz Mode Sweep
TOF TOF
(@ 1Pk View @ 1Pk View
m M1[1] 12.06 dBm)| 104 M1[1] 4.62 dBm|
A1, 2.4625070 GHz| T 2.4645330 GHz|
0 SaPy— T PG el 1] 3.50 dBm) 0 w2 . T, MR Mt -2.94 dBm)
- 0 e LA o 2.4578755 GHZ| D1 -1.380 dBm 4537511 GHz|
0a ¥
)\ -10 df
04 f / N
7 T
_30 df r

NV

i J

i J

-40 df i i
sy Lo \\ PV B franan T
50 di
50 di
60 di
60 di
=70 di
70 di
-80
CF 2.462 GHz 691 pts Span 50.0 MHz CF 2.462 GHz 691 pts Span 50.0 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 2.462507 GHz 12.06 dBm M1 1 2.464533 GHz 4.62 dbm
M2 1 2.4576755 GHz 3.50 dBm M2 1 2.4537511 GHz -2.94 dBm
03| mM2| 1 8.7554 MHz -0.06 db 03| mM2| 1 164976 MHz 0.01 dB
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802.11n HT20 /2 412 iz

802.11n HT40 / 2 422 Mk

i J

i J

Spectrum [@] Spectrum [@]
Ref Level 13,50 dBm  Offset 1.00 dB @ RBW 100 kHz Ref Level 8.89 dBm  Offset 1.00 dB @ RBW 100 kHz
33dB SWT  1.1ms @ VBW 300 kHz Mode Sweep 28de  SWT 1ms @ VBW 300 kHz Mode Sweep
TOF TOF
© 1Pk View @ 1Pk View
10 d M1 4.02 dBm| o Mi[1] -0.57 dBm|
2.4133020 GHz| od ¥ 2.417080 GHz|
2 dem—o, ISEEI N S A L. MBIl oo -3.54 dBm) _ Ry LA ANZIL | gl -6.73 dBm)
D1 -1.580 dBmr r 2.4031722 GHz| o d D1 -6.570 dBm ] kil 2.403910 GHZ|
-10 df )
] \
20 ; ‘\
_30 df
-30 df ~ \\
_40 di
-40 di by et oo Mok Wotnn
Ay bod ity ok
50 di
-60 df
-60 df
-70 di
-70 df
_80 df
_80 df
CF 2.412 GHz 691 pts Span 50.0 MHz CF 2.422 GHz 691 pts Span 100.0 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 2.413302 GHz 4.02 dBm M1 1 2.41708 GHz -0.57 dém
M2 1 2.4031722 GHz -3.54 dBm M2 1 2.40391 GHz -6.73 dBm
03| M2| 1 17.4385 MHz 0.54 dB 03| M2| 1 35.745 MHz -0.56 db

802.11n HT20 / 2 437 Mk

802.11n HT40/ 2 437 Mt

] J

] J

Spectrum &2 Spectrum 2
Ref Level 19.51 dBm  Offset 1,00 dB @ RBW 100 kHz Ref Level 16.95 dBm _ Offset 1.00 dé @ RBW 100 kHz
39dB  SWT 1.1ms @ VBW 300 kHz Mode Sweep Att 36dB  SWT 1ms @ VBW 300 kHz Mode Sweep
TDF TDF
@ 1Pk View @ 1Pk View
TR 9.64 dBm| ‘ Mial o 7.54 dBm|
0 M 2.4395330 GHz| 10 d 2.454510 GHz|
T T I T S 1.50 dBm| L 1ee MRS LA JLMJ«/MQM -0.13 dBm
o3 D1 3.640 dBm 2.4281722 GHZ| od 540 dBm J L% 2.418766 GHz|
-10 df 3 / \
-20 di
20 di
o 30 bl b i m
W LRI o ¥ N‘Ww
a0 d -40
o 50
0 4 60
70d -70
80 di
CF 2.437 GHz 691 pts Span 50.0 MHz CF 2.437 GHz 691 pts Span 100.0 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 2.439533 GHz 9.64 dbm M1 1 2.45451 GHz 7.54 dbm
M2 1 2.4281722 GHz 1.59 dBm M2 1 2.418766 GHz -0.13 dBm
03] mM2| 1 17.6556 MHz 0.67 db 03] mM2| 1 36,614 MHz -1.76 db

802.11n HT20 / 2 462 Mk

802.11n HT40/ 2 452 Mt

i J

i J

Spectrum :%-' Spectrum :%-'
Ref Level 11,82 dBm  Offset 1.00 dB @ RBW 100 kHz Ref Level 9.70 dBm  Offset 1.00 dB @ RBW 100 kHz
Att 31de SWT 1.1ms @ VBW 300kHz Mode Sweep Att 20d8  SWT 1ms @ VBW 300 kHz Mode Sweep
TOF TOF
@ 1Pk View @ 1Pk View
T M1[1] 4.26 dBm)| Ml -0.17 dBm|
. . b 2.4607700 GHz| od _ m 2.469510 GHz|
= D1 -1.740 dBm o = . -2.29 dBm L o AU -6.82 dBm
"( 2.4538234 GHz| 104 D1 -6.170 dem 7 il '2.434344 GHZ|
-10 df ;V .\ - J
_20 di -20 df /
-30 di -30 df
d IAVMWIJN A -40 d #
-40
o W Y -
50 d -S
_60 di -60 d
70 di -70 di
80 di -80 df
CF 2.462 GHz 691 pts Span 50.0 MHz CF 2.452 GHz 691 pts Span 100.0 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 2.46077 GHz 4.26 dBm M1 1 2.46951 GHz -0.17 dBm
M2 1 2,4538234 GHz -2.29 dBm M2 1 2.434344 GHz -6.82 dBm
03| M2| 1 17.0043 MHz -0.41 dB 03| M2| 1 36.035 MHz -4.26 db
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7.2. Maximum peak output powe
Test setup

EUT Attenuator Power sensor

Limit

According to §15.247(b)(3), RSS-247(5.4) For systems using digital modulation in the 902-928 M,
2 400-2 483.5 Mk, and 5 725-5 850 Mz bands: 1 Watt. As an alternative to a peak power
measurement, compliance with the one Watt limit can be based on a measurement of the maximum
conducted output power. Maximum Conducted Output Power is defined as the total transmit power
delivered to all antennas and antenna elements averaged across all symbols in the signaling
alphabet when the transmitter is operating at its maximum power control level. Power must be
summed across all antennas and antenna elements. The average must not include any time
intervals during which the transmitter is off or is transmitting at a reduced power level. If multiple
modes of operation are possible (e.g., alternative modulation methods), the maximum conducted
output power is the highest total transmit power occurring in any mode.

According to §15.247(b)(4) The conducted output power limit specified in paragraph (b) of this
section is based on the use of antennas with directional gains that do not exceed 6 dBi. Except as
shown in paragraph (c) of this section, if transmitting antennas of directional gain greater than 6 dBi
are used, the conducted output power from the intentional radiator shall be reduced below the
stated values in paragraphs (b)(1), (b)(2), and (b)(3) of this section, as appropriate, by the amount in
dB that the directional gain of the antenna exceeds 6 dBi.

According to RSS-247 5.4(d), For DTSs employing digital modulation techniques operating in the
bands 902-928 M and 2400-2483.5 M, the maximum peak conducted output power shall not
exceed 1 W. The e.i.r.p. shall not exceed 4 W, except as provided in section 5.4(e).

Test procedure
ANSI C63.10-2013 - Section 11.9 and 14.2

Test settings

General

Section 15.247 permits the maximum conducted (average) output power to be measured as an
alternative to the maximum peak conducted output power for demonstrating compliance to the limit.
When this option is exercised, the measured power is to be referenced to the OBW rather than the
DTS bandwidth (see ANSI C63.10 for measurement guidance).

When using a spectrum analyzer or EMI receiver to perform these measurements, it shall be
capable of utilizing a number of measurement points in each sweep that is greater than or equal to
twice the span/RBW to set a bin-to-bin spacing of < RBW/2 so that narrowband signals are not lost
between frequency bins.

If possible, configure or modify the operation of the EUT so that it transmits continuously at its
maximum power control level. The intent is to test at 100 % duty cycle; however a small reduction in
duty cycle (to no lower than 98 %) is permitted, if required by the EUT for amplitude control
purposes. Manufacturers are expected to provide software to the test lab to permit such continuous
operation.
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If continuous transmission (or at least 98 % duty cycle) cannot be achieved due to hardware
limitations (e.g., overheating), the EUT shall be operated at its maximum power control level, with
the transmit duration as long as possible, and the duty cycle as high as possible during which
sweep triggering/signal gating techniques may be used to perform the measurement over the
transmission duration.

Maximum peak conducted output power
One of the following procedures may be used to determine the maximum peak conducted output
power of a DTS EUT.

RBW 2 DTS bandwidth
The following procedure shall be used when an instrument with a resolution bandwidth that is
greater than the DTS bandwidth is available to perform the measurement:
a) Setthe RBW = DTS bandwidth.
b) SetVBW=z=[3 x RBW].
c) Setspan=[3 x RBW].
d)  Sweep time = auto couple.
e) Detector = peak.
f) Trace mode = max hold.
g) Allow trace to fully stabilize.
h)  Use peak marker function to determine the peak amplitude level.

PKPM1 Peak power meter method

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS
bandwidth and shall use a fast-responding diode detector.

Measurement using a power meter (PM)

Method AVGPM is a measurement using an RF average power meter, as follows:

a) As an alternative to spectrum analyzer or EMI receiver measurements, 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:

1) The EUT is configured to transmit continuously, or to transmit with a constant duty cycle.
2) At all times when the EUT is transmitting, it shall be transmitting at its maximum power
control level.
3) The integration period of the power meter exceeds the repetition period of the transmitted
signal by at least a factor of five.
b) If the transmitter does not transmit continuously, measure the duty cycle, D, of the
transmitter output signal as described in 11.6.
c) Measure the average power of the transmitter. This measurement is an average over both
the ON and OFF periods of the transmitter.
d) Adjust the measurement in dBm by adding [10 log(1/D)], where D is the duty cycle.

Notes:
A peak responding power sensor is used, where the power sensor system video bandwidth is greater
than the occupied bandwidth of the EUT.
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Test results

SISO
Conducted output power
Test | Frequency (dBm) Limit
mode () ANT 0 ANT 1 ANT 2 (dBm)
Peak Average Peak Average Peak Average
2412 24.62 20.64 24.72 21.08 24.40 20.70
802.11b | 2437 26.67 23.17 26.10 22.69 23.96 20.27
2462 24.45 20.39 23.79 20.08 23.86 20.04
2412 26.40 16.55 25.37 15.63 25.82 15.53
802.11g | 2437 28.59 21.33 28.46 20.88 27.96 20.55
2462 25.57 16.00 24.81 1518 25.47 15.96
2412 25.42 15.68 25.16 15.03 25.48 1513 30
802 I [ 2437 28.43 2127 28.26 20.85 27.97 20.53
2462 24.58 14.57 24.77 14.97 25.03 15.26
2422 24.32 14.03 23.31 12.64 23.79 12.90
80z 1 ™ 2437 28.43 2112 28.41 20.69 28.25 20.44
2452 23.36 12.87 23.51 13.18 23.42 13.00
MIMO
Conducted output power
Test Frequency (dBm) Limit
mode (Vi) ANT 0 ANT 1 ANT 2 MIMO (dBm)
Peak Average Peak Average Peak Average Peak Average
2412 22.15 18.06 21.67 17.82 21.51 1752 26.56 2258
802.11b | 2437 22.50 18.46 21.93 18.11 21.71 17.68 26.83 22.87
2462 21.83 17.57 21.29 17.40 21.36 1713 26.27 22.14
2412 24.83 14.66 24.18 14.43 24 41 13.94 29.25 19.12
802.11g | 2437 24.82 14.90 24.75 15.05 24 51 14.55 29.47 19.61
2462 24.85 14.90 24.31 14.65 24.23 14.22 29.04 19.37
2412 24.16 14.15 24.31 1413 24.39 14.24 29.06 18.94 30
8&%&” 2437 24.93 15.07 24.52 14.86 23.96 14.30 29.26 19.53
2462 2352 13.69 23.30 13.63 23.50 13.35 28.21 18.33
2422 22.64 1.74 22.24 11.58 22.03 10.88 27.08 16.19
8&%‘18” 2437 25.29 15.27 24.88 14.84 24.64 14.64 29.72 19.69
2452 22.31 11.56 22.04 11.40 22.12 11.19 26.93 16.16
Notes:

1. Average (dBm) = 10log(10®NT 0/110) 4 1QANT 1/10) 4 1 QIANT 2/10)) + Duty Factor (dB)
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7.3. Peak Power Spectral Density|
Test setup

EUT Attenuator Spectrum analyzer

Limit

According to §15.247(e), for digitally modulated systems, the power spectral density conducted from
the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kiz band during any
time interval of continuous transmission. This power spectral density shall be determined in
accordance with the provisions of paragraph (b) of this section. The same method of determining
the conducted output power shall be used to determine the power spectral density.

Test procedure
ANSI C63.10 - Section 11.10

Test settings

Method AVGPSD-2

Method AVGPSD-2 uses trace averaging across ON and OFF times of the EUT transmissions,
followed by duty cycle correction.

The following procedure is applicable when the EUT cannot be configured to transmit continuously
(i.e.,D < 98%), when sweep triggering/signal gating cannot be used to measure only when the EUT
is transmitting at its maximum power control level, and when the transmission duty cycle is constant
(i.e., duty cycle variations are less than £+2%):

1)  Measure the duty cycle (D) of the transmitter output signal as described in 11.6.

2)  Setinstrument center frequency to DTS channel center frequency.

3)  Setspan to at least 1.5 times the OBW.

4) SetRBW to: 3 kiz < RBW < 100 kiz.

5) SetVBW = [3 X RBW].

6) Detector = power averaging (rms) or sample detector (when rms not available).

7)  Ensure that the number of measurement points in the sweep = [2 X span/RBW].

8)  Sweep time = auto couple.

9) Do not use sweep triggering; allow sweep to “free run.”

10) Employ trace averaging (rms) mode over a minimum of 100 traces.

11) Use the peak marker function to determine the maximum amplitude level.

12) Add [10 log (1 / D)], where D is the duty cycle measured in step a), to the measured PSD to
compute the average PSD during the actual transmission time.

13) If measured value exceeds requirement specified by regulatory agency, then reduce RBW
(but no less than 3 khz) and repeat (note that this may require zooming in on the emission
of interest and reducing the span to meet the minimum measurement point requirement as
the RBW is reduced).
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Test results

SISO
Power Spectral Density
Test Frequency Result Limit
mode (Mkz) (dBm/3 Kiiz) (dBm/3 Kiz)
ANT 0 ANT 1 ANT 2
2412 -1.73 -1.48 -0.90
802.11b 2 437 1.58 0.27 -1.75
2 462 -1.21 0.35 -1.88
2412 -8.22 -8.88 -9.90
802.11g 2437 -3.40 -3.32 -4.86
2462 -8.94 -9.57 -8.29 8
2412 -8.41 -10.57 -10.64
802 [ 2437 4.35 347 4.96
2462 -10.40 -10.54 -10.64
802.11n 2412 -14.08 -14.70 -15.86
HT20 2437 -6.90 -5.35 -7.14
2 462 -15.47 -14.81 -13.95
MIMO
Power Spectral Density
Test Frequency Result Limit
mode (Mikz) (dBm/3 ki) (dBmy/3 ki)
ANT 0 ANT 1 ANT 2 Mimo"
2412 -3.53 -4.24 -4.19 0.80
802.11b 2437 -3.70 -4.21 -4.43 0.67
2 462 -3.73 -4.07 -4.09 0.81
2412 -10.14 -10.47 -10.79 -5.69
802.11g 2437 -7.83 -8.05 -9.07 -3.51
2 462 -9.16 -9.07 -10.14 -4.66
802,11 2412 -10.90 -10.81 -11.49 -6.29 8
H'I:20n 2437 -6.27 -8.16 -9.33 -2.96
2 462 -10.24 -10.20 -11.29 -5.78
2412 -15.81 -17.28 -16.15 -11.60
8oz i 2407 174 29.81 12,49 6.42
2 462 -16.72 -15.21 -14.87 -10.76
Notes:

1. MIMO Result Calculation:

MIMO (dB m/ 3 kliz) = 10log(10(ANT Green10) 4. {()ANT Gray/10) 4 {()(ANT Black/10))
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