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7. CHANNEL BANDWIDTH& 99% OCCUPY BANDWIDTH
Test Requirement: FCC Part15 C Section 15.247 (a)(2)
Test Method: KDB558074 D0115.247 Meas Guidancev05r02
7.1 APPLIED PROCEDURES / LIMIT
FCC Part15 (15.247) , Subpart C
Frequency Range
Section Test Item 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.

N
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Temperature : 26°C Relative Humidity : |54%
Pressure : 101kPa Test Voltage AC 120V
Test Mode : TX
-6dB Occupy Bandwidth (MHz)
Test CH 802.11n(HT
802.11b 802.11g 802.11n(HT20) '40) Limit(KHz) Result

Lowest 10.029 16.357 17.008 36.28

Middle 10.024 16.346 17.31 36.022 >500 Pass

Highest 10.041 16.35 17.557 35.628

N



Test plot as follows:

802.11b

Lowest channel

lent Spectrum Analyzer - Occupied BW.
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802.11n20 802.11n40
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2_41;;00000 GHz Center Freq: 2.422000000 GHz
Trig: Free Run Avg|Hold: 1001100
| HFGaintow | HAtten:30 dB | MFGainow | HAtten: 30 dB Radio Device: BTS
Mkr3 2.420498 GHZ Mkr3 2.440165 GHZ
Ref Offset 14.95 dB Ref Offset 14.95 dB
10dsidy _Ref 34.95 dBm 9.9317 dBm| 10deidy __ Ref 34.95 dBm -0.98512 dBm)
0g 0g
150 — E o L 150 L o I |
' ;, e PN e I _ y ]
505 . '.* i TV W) "
15. i b 5.1 -} .
25 Lt i 251 o /K’r
35, . 36.1 )
51 451
551 551
Center 2412 GHz Span 30 MHz Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 8ms
Occupied Bandwidth Total Power 31.5 dBm Occupied Bandwidth Total Power 25.8 dBm
17.569 MHz 36.122 MHz
Transmit Freq Error -6.119 kHz OBW Power 99.00 % Transmit Freq Error 25.373 kHz OBW Power 99.00 %
x dB Bandwidth 17.01 MHz x dB -6.00 dB x dB Bandwidth 36.28 MHz xdB -6.00 dB
s svarus| = staus|

Agilent Spectrum Anal
3

509
2.437000000 GHz

Middle channel

lyzer - Occupied BW.

509 _ac
2.437000000 GHz

ALIGNAUTO.
Center Freq; 2.437000000 GHz
Trig: Free Run ‘Avg|Hold: 1001100

180 ]

505

| HFGainLow #Atten: 30 dB HIFGainiLow #Atten: 30 dB. Radio Device: BTS
Mkr3 2.445636 GHz| Mkr3 2.454968 GHz|
Ref Offset 14.95 dB Ref Offset 14.95 dB
oz Rel 34,95 dBm 6.7943 dBm 10dmai Ref 34,05 dBm -3.3452 dBm|
og

satus|

‘Center 2.437 GHz Span 30 MHz Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4ms #Res BW 100 kHz #VBW 300 kHz Sweep 8ms
Occupied Bandwidth Total Power 31.5 dBm Occupied Bandwidth Total Power 26.4 dBm
17.580 MHz 36.113 MHz
Transmit Freq Error -18.810 kHz OBW Power 99.00 % Transmit Freq Error -43.527 kHz OBW Power 99.00 %
x dB Bandwidth 17.31 MHz x dB -6.00 dB x dB Bandwidth 36.02 MHz xdB -6.00 dB

satus|

ALIGNAUTO

#IFGain:Low

‘AvglHold: 1001100

Highest channel

Radio Device: BTS

lent Spectrum Analyzer - Occupied BW.
L RF

500 AC
2.452000000 GHz

HIFGain:Low

AL

UTO
0 GHz
‘Avg|Hold: 1001100

Ref Offset 14.94 dB

10 dBidiv Ref 34.94 dBm

Mkr3 2.470756 GHz|
7.7916 dBm|

Ref Offset 14.94 dB
Ref 34.94 dBm

Mkr3 2.469908 GHz|
-0.11823 dBm|

10 dBidiv
og

551

sTatus|

ICenter 2.462 GHz Span 30 MHz Center 2.452 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4 ms #Res BW 100 kHz #VBW 300 kHz Sweep 8ms
Occupied Bandwidth Total Power 31.2dBm Occupied Bandwidth Total Power 27.0 dBm
17.575 MHz 35.907 MHz
Transmit Freq Error -22.908 kHz OBW Power 99.00 % Transmit Freq Error 94.154 kHz OBW Power 99.00 %
x dB Bandwidth 17.56 MHz xdB -6.00 dB x dB Bandwidth 35.63 MHz xdB -6.00 dB

sTatus|

)



Project No.: ZKT-220707L4643

Page 46 of 56
8.PEAK OUTPUT POWER TEST
Test Requirement: FCC Part15 C Section 15.247 (b)(3)
Test Method: KDB558074 D0115.247 Meas Guidancev05r02
8.1 APPLIED PROCEDURES/LIMIT
FCC Part15 (15.247) , Subpart C
Frequency Range
Section Test Item 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.
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8.6 TEST RESULT

Temperature : 26°C Relative Humidity : [54%

Pressure : 101kPa Test Voltage AC 120V

Peak Output Power (dBm)
Test CH Limit(dBm) | Result
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40)

Lowest 23.49 24.67 26.4 20.46

Middle 27.29 23.96 28.94 16.96 30.00 Pass
Highest 23.1 27.15 28.45 17.59

N
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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 Guidancev05r02

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
EUT 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

N




Test plot as follows:
Test mode:802.11b
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Test mode:802.11n(HT20)

Agilent Spectrum Analyzer
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Project No.: ZKT-220707L4643
Page 50 of 56

lent Spectrum Analyzer - Swept SA

RE__|s0Q AC
2.497000000 GHz g RMS
Avg|Hold: 1001100

ree Run

12100 dBm
-26.802 dBm
26802 dBm
24697 dBm

sTatus|

BNO: Fost 2
IFGain:Low IFGain:Low #Atten: 30 dB
Mkr1 2.404 5 GHZ Mkr1 2.455 7 GHZ
Ref Offset 14.95 dB Ref Offset 14.94 dB
10 dB/div__Ref 20.00 dBm 12.100 dBm| 10 dBidiv__Ref 20.00 dBm 11.958 dBm|
Log—7 [} Log 1
100 g o 10 ¥
000 — o
] P
100 100
200 200 20y
: b
W b
400 — 100 ¥
500 e 50,0 i -
a0 a0
70 70
‘Start 2.32700 GHz Stop 2.42700 GHz, Start 2.44700 GHz Stop 2.54700 GHz,
#Res BW 100 kHz #VBW 300 KHz* Sweep 12.40 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz* Sweep 12.40 ms (1001 pts)

00 GHz 41,602 dBm
2.4863 GHz 26,585 dBm

satus|

Lowest channel

Test mode:802.11n(HT40)

Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO

Avg Type: RMS
AvglHold: 1001100

042156 PM 320, 2022
TWRACE[ 3156

TvPE M
oefA

Highest channel

lent Spectrum Analyzer - Swept
UTO

RMS
1001100

vg Typ
AvglHold:

PIO: Fost
IFGain:Low
Mkr1 2.416 9 GHZ Mkr1 2.463 2 GHZ
Ref Offset 14.95 dB Ref Offset 14.94 dB
19 dBidy Ref 20.00 dBm 2.548 dBm| 10 By Ref 20.00 dBm 5.973 dBm|
100 — 100
20 g 200
s 0 s A
400 " 400 & v
500 - 50.0 . 1 e
600 a0
700 700
Start 2.35200 GHz Stop 2.45200 GHz| Start 2.42200 GHz Stop 2.52200 GHz|
#Res BW 100 kHz #VBW 300 kHz* Sweep 12.40 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz* Sweep 12.40 ms (1001 pts)
| S| Jsal x|
N f 24169 GHz 2548 dBm N f 32 GHz 5973 dBm
2 N f 24000GHz 30141 dBm 2 N f 24836GHz 34400 dBm
3 N f 24000GHz 30141 dBm 3N f 25000GHz 453905 dBm
4N f 24000GHz 30141 dBm 4 N f 24863GHz  31.460 dBm
5 5
6 6
7 7
8 8
9 9
10 10
1 v 11 v
< 5 < >
isa sTatus| usc sTaus|

Lowest channel

Highest channel




Test plot as follows:

Project No.: ZKT-220707L4643
Page 51 of 56

| 802.11b

Lowest

channel

‘Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

"L (TS ALGNAUTO 045048 P 315, 2022 AL [T SEEPULE ALGIATO | 045125 P 3 15, 2022
Avg Type: 1S AL Avg Type: RMS i
enter Freq 2.412000000 GHz Amuzﬂf: o el 5 5 fiCenter Freq 13.265000000 GHz — Flzﬁ T — A:ﬂumfmm e e
verlA NNNNN IFGain:Low #Atten: 30 dB oerANNNNN
Mkr1 2.413 98 GHZz Mkr1 2.413 2 GHZ
Ref Offset 14.95 dB Ref Offset 14.95 dB

19geid__Ref 20.00 dBm 11852 dBm|fo s Ref 20.00 dBm 6.587 dBm

1 °g

¢ 100, 9
1n. = e o 1
\ ¥ 100 ——
00
20
a0

; 00
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 3.266 s (30001 pts)
2 I e 2 S
f 24132 GHz 6587 dBm
f 264471GHz  38122dBm
it f 468237GHz 38228 dBm
& f 74142GHz 49502 dBm
f 95804GHz 49726 dBm
ICenter 2.41200 GHz Span 30.00 MHz -
#Res BW 100 kHz #VBW 300 kHz* Sweep 3.733 ms (1001 pts) | &
MG STATUS STATUS -
Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
RL T ALIGNAUTO 05:15:45 M 1 18, 2022 RL R |s00 A SENSEPULSE| ALIGNAUTO__| 05:16:25FM 14 18, 2022
Avg Type: RMS V Avg Type: RMS TRACE|
enter Freq 2.437000000 GHz g AJ':IHZ&men el 5 5 fiCenter Freq 13.265000000 GHz — Flzﬁ T — A:ﬂumfmm o T
Sifen:SOCE SN IFGain:Low #Atten: 30 dB oeTlA NNIN N
Mkr1 2.438 47 GHZz Mkr1 2.435 2 GHZ
Ref Offset 14.95 dB Ref Offset 14.95 dB S 86
Ref 20.00 dBm 15.702 dBm or 20 0 9.867 dBm|

10 dB/div
Log

10,

10 dBidiv__Ref 20.00 dBm
Log i

000

i

r Stop 26.50 GHz;

f Wl #VBW 300 kHz* Sweep 3.266 s (30001 pts)

0 I e 2 S
N f 24352 GHz 9867 dBm
N f 48740GHz 32613 dBm
it N f 48740GHz 32613 dBm
= N f 7.3887 GHz -49.280 dBm
N f 95716GHz  49.650 dBm

Center 2.43700 GHz Span 30.00 MHz -

[#Res BW 100 kHz #VBW 300 kHz* Sweep 3.733 ms (1001 pts) | &

=3 starus sTaus i

Highest channel

Agilent Spectrum Analyzer - Swept SA

RU RE__ S0 AC
enter Freq 2.462000000 GHz

ALIGNAUTO,

3

Agilent Spectrum Analyzer - Swept SA
RL e

509

AC

SENSEAULEE

ALIGNAUTO.

Avg Type: RMS

05:24:00 PM i 15, 2022

Vg Type: RMS 13.265000000 GHz Tacliz 345 e
g: Avg|Hold: 1001100 PHOFast -+ Trig: Free Run Avg|Hold: 10110 TYPEM A
#Atten: 30 dB IFGain:Low #Atten: 30 dB Lo »
Mkr1 2.462 99 GHZz| Mkr1 2.463 5 GHZ
Ref Offset 14.94 dB Ref Offset 14.94 dB -
[0 geid_Ref 20.00 dBm 11.672 dBm 1o seiciv_Ref 20.00 dBm 5.861 dBm|
a og =
i e 0
100
600 20
o 2
0 Q . -
. B e e et
x o e
300 e A
art 30 MHz Stop 26.50 GHz
? #Res BIW 100 kHz #VBW 300 KHz* Sweep 3.266 s (30001 pts)
500
N f 24635 GHz. 5.861 dBm
N f 264921 GHz 38536 dBm
N f 4924 3 GHz -40.466 dBm
™ N f 7.446 0 GHz. -49.252 dBm
NS 6863GHz 49696 dBm
700
Center 2.46200 GHz Span 30.00 MHz :
[#Res BW 100 kHz #VBW 300 kHz* Sweep 3.733 ms (1001 pts) »
wsa srarvs srarus,




Project No.: ZKT-220707L4643
Page 52 of 56

| 802.11g
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Agilent Spectrum Analyzer - Swept SA
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| 802.11n(HT20)

Lowest channel

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA
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| 802.11n(HT40)
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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 antenna is PCB Antenna, the best case gain of the antenna is 0dBi, 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.

XK KX END OF REPORT %% 9% %%




