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Test Requirement:

FCC Part15 C Section 15.247 (a)(2)

Test Method:

KDB558074 D0115.247 Meas Guidance v05r02

7.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C
Frequency Range
Section Test Iltem Limit Result
(MHz)
>= 500KHz
15.247(a)(2) Bandwidth 2400-2483.5 PASS
(6dB bandwidth)
7.2 TEST PROCEDURE

1. Set RBW = 100 kHz.

2. Set the video bandwidth (VBW) = 3 xRBW.

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.

7.3 DEVIATION FROM STANDARD

No deviation.

7.4 TEST SETUP

EUT

7.5 EUT OPERATION CONDITIONS

SPECTRUM
ANALYZER

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.
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7.6 TEST RESULT
Temperature : 26°C Relative Humidity : |54%
Pressure : 101kPa Test Voltage AC 120V/60Hz
Test Mode TX b Mode
Frequency 6dB bandwidth Limit Result
(MHz) (MHz) (kHz)
2412 9.991 >500 Pass
802.11b 2437 10.032 >500 Pass
2462 10.093 >500 Pass
2412 16.307 >500 Pass
802.11g 2437 16.318 >500 Pass
2462 16.105 >500 Pass
2412 16.927 >500 Pass
802.11n20 2437 16.862 >500 Pass
2462 16.877 >500 Pass
2422 35.169 >500 Pass
802.11n40 2437 35.800 >500 Pass
2452 34.821 >500 Pass
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Test plot as follows:
802.11b 802.11g
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8.PEAK OUTPUT POWER TEST

Test Requirement: FCC Part15 C Section 15.247 (b)(3)

Test Method: KDB558074 D0115.247 Meas Guidance v05r02

8.1 APPLIED PROCEDURES/LIMIT

FCC Part15 (15.247) , Subpart C

Frequency Range
Section Test Iltem Limit Result
(MHz)
15.247(b)(3) Peak Output 1 watt or 30dBm 2400-2483.5 PASS
ower
8.2 TEST PROCEDURE

a. The EUT was directly connected to the Power meter
8.3 DEVIATION FROM STANDARD

No deviation.

8.4 TEST SETUP

=) POWER METER

8.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

B)
i
X
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8.6 TEST RESULT
Temperature : 26°C Relative Humidity : |54%
Pressure : 101kPa Test Voltage AC 120V/60Hz
Peak Output Power (dBm)
Test CH Limit(dBm) Result
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40)
Lowest 12.542 11.238 10.272 10.083
Middle 12.558 11.162 10.185 10.127 30.00 Pass
Highest 12.507 11.217 10.164 10.091
Frequency Output Power Antenna gain EIRP
(MHz) (dBm) (dBi) (dBm)
Lowest 12.542 1.28 13.822
802.11b Middle 12.558 1.28 13.838
Highest 12.507 1.28 13.787
Lowest 11.238 1.28 12.518
802.11g Middle 11.162 1.28 12.442
Highest 11.217 1.28 12.497
Lowest 10.272 1.28 11.552
802.11n20 Middle 10.185 1.28 11.465
Highest 10.164 1.28 11.444
Lowest 10.083 1.28 11.363
802.11n40 Middle 10.127 1.28 11.407
Highest 10.091 1.28 11.371
= g = o
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Duty Cycly:
802.11b

BN Agilent Spectrum Analyzer - Swept SA B EE=)
Lx [ [500 A [ SENSE:NT]

Trace/Detector

t ) 1rig:FreeRun
Atten: 30 dB Select Tmce'

Clear Write

Trace Average

Max Hold

Min Hold

View Blank
Trace On

More
10f3

Center 2.437000000 GHz
Res BW 8 MHz

Ton Tp Duty cycly(%) Duty factor(dB)

100.00 100.00 100.00% 0.00

802.11g

BN Agilent Spectrum Analyzer - Swept SA B EE=)
Lx [ [500 A [ SENSE:NT]

Trace/Detector

t ) 1rig:FreeRun
Atten: 30 dB Select Tmce'

View Blank
Trace On

Center 2.437000000 GHz
Res BW 8 MHz

Ton Tp Duty cycly(%) Duty factor(dB)

100.00 100.00 100.00% 0.00




Project No.:ZKT-231017L7846E
Page 50 of 59

802.11n20
? Agilent Spectrum Analyzer - Swept SA EE=
I RE [ 50 AC | [ SENSEINT] Avg! Typ;{g; _;:Ifr [
PNO: Fast ) 1rig: FreeRun Avg|Hold:>100/100 Ak
IFGain:Low Atten: 30 dB

Select Traceb

Ref 20.00 dBm

Clear Write

Trace Average

View Blank .
Trace On

More
—_— - - - — 10f3

Center 2437000000 GHz P

Res BW 8 MHz #VBW 8.0 MHz

MSG

STATUS

Ton Tp Duty cycly(%) Duty factor(dB)

100.00 100.00 100.00% 0.00

802.11n40

B Agilent Spectrum Analyzer - Swept SA | =
I [ AC | | [ SENSE:INT] [ ALlGN AUTO

Avg Type: Log-Pwr TracelDetector
PNO: Fast () Trig: Free Run Avg|Held:>100/100
|FGain:Low Atten: 30 dB

Select Tr'rl::eb

Ref 20.00 dBm

View Blank ~
Trace On

Center 2.437000000 GHz
Res BW 8 MHz #VBW 8.0 MHz

MSG

Ton Tp Duty cycly(%) Duty factor(dB)

100.00 100.00 100.00% 0.00
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9. CONDUCTED BAND EDGE AND SPURIOUS EMISSION

Test Requirement:

FCC Part15 C Section 15.247 (d)

Test Method:

KDB558074 D0115.247 Meas Guidance v05r02

9.1 APPLICABLE STANDARD

in any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional radiator in
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20dB below
that in the 100kHz bandwidth within the band that contains the highest level of the desired power, In addition,
radiated emissions which fall in the restricted bands, as defined in§15.205(a), must also comply with the
radiated emission limits specified in15.209(a).

9.2 TEST PROCEDURE

Using the following spectrum analyzer setting:

A) Set the RBW = 100KHz.

B) Set the VBW = 300KHz.

C) Sweep time = auto couple.
D) Detector function = peak.
E) Trace mode = max hold.

F) Allow trace to fully stabilize.

9.3 DEVIATION FROM STANDARD

No deviation.
9.4 TEST SETUP
ELT SPECTRUM
ANALYZER

9.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special operating
condition is specified in the follows during the testing.

9.6 TEST RESULTS

B)
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Test plot as follows:
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Test mode: 802.11b
|_ Keysight SpectmmAnalyzE! Swept SA
[50Q@ AC | | SENSE:PULSE] ALTGN AUTO [
#Avg Type:RMS
PNO: Fast -—s— Trig: FreeRun Avg|Hold: 100100
IFGain:Low #Atten: 30 dB
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N | [I 2413 500 0 GHz HuOdBm
2.4000000GHz|  -42.828 dBm|
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- = 1 :
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I A
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]
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MSG STATUS
Lowest channel
1= Keys\ght SpectrumAnaIyzer Swept SA
[500 AC | SENSE:PULSE| ALIGN AUTO
Center Freq 2 497000000 GHz : #Avg Type:RMS
PNO: Fast —+— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.463 005 0 GHz
Ref Offset 2.03 dB .
0 4.520 dBm
MKR| MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH CTION VALUE -
L £ 2.463 005 0 GHz 4520dBm| |
AN [1]¢f] 2.483 500 0 GHz 53206dBm| |
3 [ N [1[f] 2.500 000 0 GHz 59.023dBm| |
A N [1]f] 2.487 9750 GHz 49.728dBm| |
- 1 [ ]
[
[
MSG STATUS
Highest channel
o= ¢
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Test mode: 802.11g

|_ I(Eys\ght SpectmmAnalyz prtSA

| [ SENSE:PULSE] | ALIGNAUTO |
Center Freq 2 377000000 GHz : #Avg Type: RMS
PNO: Fast -—s— Trig: FreeRun Avg|Hold: 100100
IFGain:Low #Atten: 30 dB

Mkr1 2.405 730 0 GHz
. Ref 30,00 dsm 2.453 dBm

X Y
| f | 2.405730 0 GHz 2.453 dBm
[f[ 24000000GHz[  -37.511dBm]
2.390 000 0 GHz 49.634 dBm
2.380 116 0 GHz 47.896 dBm
- 1

- e

=
@
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Lowest channel

= Keysight SpectrumAnaIyzer SweptSA
R

EE =

| SENSE:PULSE| ALTGN AUTO |
Center Freq 2 497000000 GHz . #Avg Type:RMS

PNO: Fast —+— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 2.03 dB
__Ref 20.00 dBm

MKR| MODE TRC| SCL|
I N [1]7] 2. 455 730 0 GHz 3. 732 dBm
2 [N [1]f] 2.483 500 0 GHz 43.246 dBm
3 INEEREA 2.500 000 0 GHz -57.993 dBm
A N [1]f] 2.483 8750 GHz -41.432 dBm
]

FUNCTION FUNCTION WIDTH FUNCTION VALUE

Highest channel
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| Test mode: | 802.11n(HT20)

= I(Eys\ght SpectmmAnalyzE! Swept SA =
[50Q AC | | [ SENSE:PULSE] [ ALIGNAUTO |
Center Freq 2 377000000 GHz : #Avg Type: RMS
PNO: Fast -—s— Trig: FreeRun Avg|Hold: 100100
IFGain:Low #Atten: 30 dB

Mkr1 2.405 725 0 GHz

EefOﬁse(;:Z.O‘l dB 0.524 dBm

Start 2.32700 GHz
#Res BW 100 kHz #VBW 300 kHz

FUNCTION FUNCTION WIDTH IC VA -

CL|
1 INAEEEE 2405 7250 GHz 0524 dBm| | 00000
2 [N [4]f] — 24000000GHz|  -39419dBm| | ]
[ N [ 1] 2.390 000 0 GHz 61.775dBm| |
[ N [1[f] 2.389 697 5 GHz -49.097 dBm
- o ]

MKR| MODE

—_OoOOVONOO AW

- e

=
7
7]
7
=
&
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Lowest channel

Swept SA E
| SENSE:PULSE] ALIGN AUTO
#Avg Type:RMS
PNO: Fast —+— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

1= Keys\ght Spectrum Analyzer -

Ref Offset 2.03 dB
. Ref 20.00 dBm

Stop 2.54700 GHz

#VBW 300 kHz Sweep 10.67 ms (40001 pts;
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE B
0 N [1]f] 2, 455 972 5 GHz 2. 232 &m [ [ ]
2 NEEEEE 2.483 600 0 GHz 46262dBm| [ [ ]
3 INEEEES 2.500 000 0 GHz 67356dBm| [ 0000000000000 ]
4 MEERER 2.484 490 0 GHz 43050dBm[ [ [ ]
) e N -
I e
" r ]
- r ]
]
10
11 [ K&
‘ )
MSG ISTATUS

Highest channel
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| Test mode: | 802.11n(HT40)
|_ I(Eys\ght SpectmmAnalyzE! Swept S
Q A | SENSE:PULSE] | ALTGN AUTO [
Center Freq 2 402000000 GHz } #Avg Type: RMS
PNO: Fast -—s— Trig: FreeRun Avg|Hold: 100100
IFGain:Low #Atten: 30 dB
Ref Offset2.02 dB Mkr1 2.435 757 6§ GHz
Ri 0 -2.254 dBm
#VBW 300 kHz
MKR| MODE FUNCTION FUNCTION WIDTH -
N | [I 2435 757 5 GHz 2. 254dBm N R
| 24000000GHz[  -42595dBm| | |
3 1 l] 2.390 000 0 GHz 47581dBm| |
4 1] f| 2.387 345 0 GHz 41541dBm| |
5 - o ] 3
6
7
8
9
10
11 I A R 5
7 ;
MSG STATUS
Lowest channel
|_ Keysight SpectmmAnalyzE! Swept SA
R [50Q | SENSE:PULSE] ALTGN AUTO [
#Avg Type:RMS
PNO: Fast -—s— Trig: FreeRun Avg|Hold: 100100
IFGain:Low #Atten: 30 dB
Mkr1 2.435 747 5 GHz
-1.022 dBm
#VBW 300 kHz
MKR| MODE TRC| SCL| Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 INAEEEE 2, 435 7475GHz|  -1.022dBm| |
2 [f] 24835000GHz|  41.084dBm| |
3 2.500 000 0 GHz 55609dBm| |
4 2.487 930 0 GHz -36.277 dBm
5 rr— = ] 3
6 —
7 I
8 I
9 I
10 [
11 | ______ -
7 ;
MSG STATUS
Highest channel
o= :
7 = = @
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802.11b-Lowest channel

qu\gMsznmmkna\y{ﬂ Sweptsh

802.11g-Lowest channel

pe: RMS

ALIGN
#Avg Type: RIS
AvglHold: 10110

KeysrgM Spectrum Anaryuv smpm

3
Cenler Freq 13. 265000000 GHz
Trig: Free Run

ast
Low #Atten: 30 dB

Stop 26.50 GHz|

#VBW 300 kHz Sweep 2.531 s (40001 pts)

FUNCTION

FUNCTION WIDTH

KR MODE TRC SCU
1

X
n_zmmm 3.582 dBm.
[ 261354GHz| 42659 dBm]

STATUS|

=
Center Freq 13.. 265000000 GHz

KR

#Avg Ty,
Free Run AvglHold: 10110

PNO: Fast ——  T1i
#Atten: 30 dB

IFGain:Low

Ref Offset 201 dB
dBidiv__Ref 2 m
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FUNCTION VALUE

MODE TRC SCL FUNCTION _|_FUNCTION WIDTH!

il n_mmm——_
PY N 1 f] 264993 GHz[ 43199dBm[ [ [
3 IIIIII]___

43 1 GH 58 dBi ——_

802.11b-Middle channel

802.11g-Middle channel

#Avg Type: RMS

qu\gMsznmmkna\y{ﬂ SweptSA

[ e Swepth
Cenler Freq 13 265000000 GHz G;TYD : RMS
ig: Free Run Avg\HnId 10110

o
#Atten: 30 dB

ast
Low

Stop 26.50 GHz|

#VBW 300 kHz Sweep 2.531 s (40001 pts)

FUNCTION

FUNCTION WIDTH

KR MODE TRC SCL

II zuucux 3586 dBm
sanucux 57 343 dBm —

Free Run AvglHold: 10110

Center Freq 13. 265000000 GHz
#Atten: 30 dB

PNO: Fast =~
IFGain:Low

Ref Offset 2.02 dB
m

dBidiv__Ref 2

#VBW 300 kHz

FUNCTION

FUNCTION WIDTH

802.11b- nghest channel

802.11g-Highest channel

qu\gMsznmmkna\y{ﬂ SweptSA

[ Keysight Spectrum Anaryuv SweptSA
AL

3 3 o
Cenler Freq 13. 265000000 GHz #Avg Ty, p RMS

‘AveHorg: 10110

FreeRun

ast —»—  ITig
#Atten: 30 dB

IFGain:Low
Mkr1 2.461 3 GHZ
;eevfmfset $ 4.510 dBm)

Stop 26.50 GHz|
#VBW 300 kHz Sweep 2.531 s (40001 pts)

FUNCTION _|_FURCTION WIDTH

R
Center Freq 13. 265000000 GHz #Avg Type: R
ast AvglHold: 10110
IFGain:Low
Ref Offset 2,03 dB
dBidiv__Ref 20.0 m

#VBW 300 kHz

FUNCTION VALUE

FUNCTION _|_FUNCTION WIDTH!

VKR MODE TAC, SCL
Sl N [1¢] 2 .458 0 GHz. 3. 422 dBm| ___
P N 1 f[  73854GHz[ 41295¢Bm[ [ [ 1}
3 IEERES 50705 GHx -56 820dBm| [
95 e
N -
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802.11n(HT20)—Lowest channel

802.11n(HT40)-Lowest channel

b s
AC ALIGN A

SENSE:PULSE

ALTGN A
#Avg Type: RMIS
AvglHold: 10110

SENSEPULSE]

b iwemSA
R

Ref Offset 201 dB.
Ref 20.00 dBm

- Stop 26.50 GHz,
Sweep 2.531 s (40001 pts)

FUNCTION VALUE

#VBW 300 kHz

3 [ uTC
#Avg Type: RMS
Center Freq 13 265000000 GHz R Av‘;flm{:;mm

IFGain:Low #Atten: 30 dB

Ref Offset 202 dB.
Ref 20.00 dB%

Stop 26.50 GHz|
Sweep 2.531 s (40001 pts)

FUNCTION VALUE

#VBW 300 kHz

ruw ON_|_FUNCTION WIDTH,

Y FUNCTION _|_FUNCTION WIDTH

WKR, MODE TRC SCL X
[ 0774dBm|

U N [1[f]  24110GHz]

III..E 26.468 9 GHz 42788dBm| [
3 [ N | 8dBm| [ ]

III=§ 72266 GHz 71—
I — e e R——

|

7

- I__--_

STATUS,

KR NODE TRC SCL
(N T1] n_zmmm

2l n_xmmm——_

[ 47695GHz[ b7624dBm[ [ |

N | II___

8

STATUS

802.11n(HT20)-Middle channel
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10. ANTENNA REQUIREMENT

Standard requirement: FCC Part15 C Section 15.203 /247(c)

15.203 requirement:

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, the manufacturer may design the unit so that a broken antenna can be replaced by the user, but the
use of a standard antenna jack or electrical connector is prohibited.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations may
employ transmitting antennas with directional gain greater than 6dBi provided the maximum conducted output power of
the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6dBi.

EUT Antenna:

The antennas are PIFA antenna, the best case gain of the antennas are 1.28dBi, reference to the appendix Il for details
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11. TEST SETUP PHOTO

Reference to the appendix | for details.

12. EUT CONSTRUCTIONAL DETAILS

Reference to the appendix Il for details.

Project No.:ZKT-231017L7846E
Page 59 of 59

B)

(m
X



