E4 QuieTek Report No. 129065R-RFUSP28V01

7. Occupied Bandwidth

7.1. Test Equipment

Equipment Manufacturer Model No./Serial No. Last Cal.
Spectrum Analyzer R&S FSP40 /100170 Jun, 2012
Spectrum Analyzer Agilent E4407B / US39440758 Jun, 2012

X Spectrum Analyzer Agilent N9010A / MY48030495 Apr., 2012

Note:
1. All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.
2. The test instruments marked with “X” are used to measure the final test results.

7.2. Test Setup

RF Cable

Rt 1T

SMA

Spectrum

Analyzer

7.3. Limits

The minimum bandwidth shall be at least 500 kHz.

7.4, Test Procedure

The EUT was setup according to ANSI C63.4, 2003; tested according to DTS test procedure of Jan.
2012 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW = 1-5% of the emission bandwidth, VBW>3*RBW

7.5. Uncertainty

* 150Hz
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7.6.

Test Result of Occupied Bandwidth

Product Router
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2412MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
1 2412.00 12750 >500 Pass
Figure Channel 1: (Chain A)
onter Freq 2412000000 L v TreerLegPur Jﬁw? £ quency
e MkrZ 2.405 85 GHz Auto Tune
1lggBl'di~r Ref 20.00 dBm : 1.80 dBm|
'[n: .2 = 1 ) pp— CenterFreq
StartFreq
Stop Freq
ICenter 2.41200 GHz Span 50.00 MH:
[isRes BW 300 kHz #VBW 1.0 MHz Sweep 1.00ms (1001 pts)]| . m%snsﬁg
WE? 241250 GHz. 8.45 dBm S — - Man
3 N EFi T T m— Freqoftset
4;‘ 0 Hz|
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
1 2412.00 12750 >500 Pass

Figure Channel 1:

RL BF

(Chai

n B)

CS:09:16 4M 1 19, 2012

iCenter Freq 2.412000000 GHz I Avg Type: Log-Pur Tacelzsase| Frequency
PHO: Fost 5 Trig:Free Run i
IFGain:Low #htten: 20 4B ceT[P NHNNH
MKkrZ 2.405 85 GHZ Auto Tune
10 dBidiv__Ref 20.00 dBm 1.51 dBm
Log T 3
" ¥ o 7 P CenterFreq
om) % S 2.412000000 GHz,
-100 i ke
-200
300 StartFreq
2387000000 GHz
0ok )
500 ~
00 StopFreq
700 2437000000 GHz
[Center 2.41200 GHz Span 50.00 MH. CF Step
|[#Res BW 300 kHz #VEW 1.0 MHz Sweep 1.00 ms {1001 pts)] s oo Step
IEEE] R |Aute Man
N f 241250 GHz 817 dBm
N f 2.406 85 GHz 151 dBm
N f 2.418 60 GHz 1.90 dBm. Freqofset
0 Hz|
1
1
1
uss staTus
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Product Router
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2437MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
6 2437.00 12750 >500 Pass
Figure Channel 6: (Chain A)
srier Freq:2.4ébuduun S — w:memi g Type: Log Pwr q
e Mkr2 2.430 85 GH] Auto Tune
12;3:&: Ref 20.00 dBm i 3.98 dBm
i a2 R a3
w e L : — zmi:::(:uz:z
StartFreq
Stop Freq
\Center 2.43700 GHz Span 50.00 MH:
[iRes BW 300 kHz #VBW 1.0 MHz Sweep 1.00ms (1001 pts)]| mgusﬁg
Fﬁ?mmmm o Man
3 N ik Freqofteet
4;‘ 0Hz
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
6 2437.00 12750 >500 Pass

Figure Channel 6: (Chain B)

Agilent Spectrum Analyzer - Swept Sk
R e

AL N ET DT} ALUSCAITO | US:20-38.4M W18, 2012
enter Freq 2.437000000 GHz N Avg Type: Log-Pwr TRACE[L q! ¥
PHD-Tas > Trig:Free Run TiFE s
IFGaiMw‘V #Atten: 30 dB peTP NNMNNN
Mkr2 2.430 85 GHZ Auto Tune
10 dBidiv__ Ref 20.00 dBm 2.62 dBm
Log T Y]
3 42 ]
0. —
[ I A e CenterFreq
L 2.437000000 GHz
100
StartFreq
2.412000000 GHz
Stop Freq
2 GHz
ICenter 2.43700 GHz Span 50.00 MH: CFstep
|FRes BW 300 kHz #FVEW 1.0 MHz Sweep 1.00ms (1001 pts! s e
L IS T Y I [ FUNCTION | FURCTIORwiDTHL  FUNCTION vl ) ] Man|
[ITEERN; 2.43850 GHz 9.16 dBm
NTTf 243085 GHz 262 dBm
il N [ 244360 GHz 291dBm FreqOffset
5] OHz
el
3
1
1
esa —
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Product Router
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 1: Transmit (802.11b 1Mbps) (2462MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
11 2462.00 12750 >500 Pass
Figure Channel 11: (Chain A)
onter Frec;:2.462l;..lﬂll)-[ll}ﬂ L D T auency
e Mkr2 2.455 85 GHz Auto Tune
1lggBl'di~r Ref 20.00 dBm 0.17 dBm
oo .ZI ol 7 }" - CenterFreq
StartFreq
- - Stop Freq
ICenter 2.46200 GHz Span 50.00 MH:
[isRes BW 300 kHz #VBW 1.0 MHz Sweep 1.00ms (1001 pts)]| . m%snsﬁg
FE? — — [ FUNCTION | FURCTIORWIDTHL  FUNCTIOH VaLLe ) o Man|
ST T 1 — Freqoftset
4;‘ 0 Hz|
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
11 2462.00 12700 >500 Pass

Figure Channel 11: (Chain B)

Agilent Spectrum Analyzer - Swept SA
R =

AL EETE = AIRATO | 05AL
enter Freq 2.462000000 GHz N Avg Type: LogPwr ™ =
PHD: Fast 50 11ig-Free Run o
IFGainLow #Atten: 30 dB o [
Mkr2 2.455 45 GHZ] Auto Tune
0 aBidiv__Ref 20.00 dBm 0.84 dBm
Log 1
- '2 v % * T CenterFreq
(1 5 2 GHz
StartFreq
o 2.437000000 GHz
Stop Freq
2.487000000 GHz
ICenter 2.46200 GHz Span $0.00 MH; CFstep
|FFRes BW 300 kHz #FVBW 1.0 MHz Sweep 1.00 ms (1001 pls! 5 i
LS CE R ES [ FUNCTION | FUKCTION wiDTHL  FUNCTION veLLe ) ] Man|
(IR ERN; 2,450 50 GHz 7.19. dBm
N TE 2.455 45 GHz 0,24 dBm
N [ 2,466 15 GHz 1.08 dBm FreqOffset
0Hz
3
1
1
s —
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Product Router
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2412MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
1 2412.00 16600 >500 Pass
Figure Channel 1: (Chain A)
anier Fre:;2.1£0[ll)hl}[l I — w:mm; quency
IFGainLow #Amten: 30 dB Auto Tune
logaidiv _Ref 20.00 dBm _ dBm|
'[m ¥ Ol p— CenterFreq
- . =S StartFreq
Stop Freq
ICenter 2.41200 GHz Span 50.00 MH:
[ixRes BW 300 kHz #VBW 1.0 MHz Sweep 1.00ms (1001pts))| mg)sns:‘ﬂ:
WE? 2.416 00 GHz 851 dBm I S E— - Man
) RN ¥ T CR— T Freqoftset
4;‘ 0Hz
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
1 2412.00 16600 >500 Pass

Figure Channel 1: (Chain B)

Agilent Spectrum Analyzer - Swept Sk
RL RF 0 £ T} A IGNAUTO 05:42-40
enter Freq 2.412000000 GHz N Avg Type: LogPwr o =
PHO: Fast 50 11ig-FreeRun rﬁ
IFGain-Low #Atten: 30 dB peTiF MNHRR
MKkr2 2.403 70 GHZ] Auto Tune
o aergiv__Ref 20.00 dBm 2.91 dBm)
Log
oo 22 {1 3
o S e P T o= Center Freq
000 2 GHz
i - StartFreq
— 2387000000 GHz
Stop Freq
0 2.437000000 GHz
ICenter 2.41200 GHz Span 50.00 MH: CF st
ep
|FFRes BW 300 kHz FVEBW 1.0 MHz Sweep 1.00ms (1001 pl:s! 5 i
s pe00E] TRC] SCL [ FUNCTION | FURCTION wiOTHL  FUNCTION vALue | ] Man|
1 N1[f 2.41570 GHz 952 dBm
TRENN; 2 Hz 251 dBm
3l f 242030 GHz 321 dBm FreqOffset
5] OHz
=i
1
1
1
uss —
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Product Router
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2437MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
6 2437.00 16550 >500 Pass
Figure Channel 6: (Chain A)
snter Fren;:2.4';'lilﬂliﬂﬂﬂ S — w:memi ivg Type: Log Par q
e Mkr2 2.428 75 GH] Auto Tune
12;3:&: Ref 20.00 dBm i 5.43 dBm
o 92 % o3 sora Center Freq
_ - - StartFreq
Stop Freq
\Center 2.43700 GHz Span 50.00 MH:
[iRes BW 300 kHz #VBW 1.0 MHz Sweep 1.00ms (1001 pts)]| mgusﬁg
WE? 244100 GHz. 12,00 dBm . — - Men
3 N R Freqofteet
4;‘ 0Hz
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
6 2437.00 16550 >500 Pass

Figure Channel 6: (Chain B)

Agilent Spectrum Analyzer - Swept Sk
" -

AL EETE T AIGETO | O5IDAM 13, 2012
enter Freq 2.437000000 GHz N Avg Type: Log-Pwr TRACE[L q! ¥
PHD-Tas > Trig:Free Run TiFE s
IF(iaininw+ #Atten: 30 dB peTP NNMNNN
Mkr2 2.428 70 GHZ Auto Tune
10 dBidiv__ Ref 20.00 dBm 5.64 dBm
-8 e e
" v e Lz CenterFreq
L 2.437000000 GHz
100
I el StartFreq
2.412000000 GHz
Stop Freq
2 GHz
ICenter 2.43700 GHz Span 50.00 MH: CFstep
|FRes BW 300 kHz #FVEW 1.0 MHz Sweep 1.00ms (1001 pts! s e
LE CE R ES [ FUNCTION | FURCTIORwiDTHL  FUNCTION vl ) ] Man)|
1 1]f 2.442 00 GHz 12.29 dBm
NTTf 242870 GHz 564 dBm
il N [ 244535 GHz 629 dBm FreqOffset
5[ OHz
]
3
1
1
esa —
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Product Router
Test Item Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 2: Transmit (802.11g 6Mbps) (2462MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
11 2462.00 16500 >500 Pass
Figure Channel 11: (Chain A)
snter Fre‘;z.éouduun - W:Frre;n;f RgTrpeilogPur e q
IFGain-Low #Atten: 30 dB Auto Tune
1uugsrdiu Ref 20.00 dBm 1.38 dBm
'[n: [ o p—— 1 Y) e Center Freq
_ -~ - - e — StartFreq
Stop Freq
ICenter 2.46200 GHz Span 50.00 MH:
|izRes BW 300 kHz #VBW 1.0 MHz Sweep 1.00ms (1001 pts)]| mgusm:
Wﬁ?mmmm ] Man|
Dgl CRERE et e 1o dom Freqofteet
4;‘ O Hz
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
11 2462.00 16600 >500 Pass

Agilent Spectrum Analyzer - Swept Sk

Figure Channel 11: (Chain B)

m T AIRATD | Dl
enter Freq 2.462000000 GHz _ Avg Type: Log-Pur & quency
B0 Fasi 5o 17ig:FreeRun ™
IFGaindLow #Atten: 30 dB o
MKr2 2.453 70 GHZ] Auto Tune
10 gBrdiv__Ref 20.00 dBm 1.11 dBm|
Log 1
o .2 B P PO S - CenterFreq
o = 2 GHz
00 _
ol - StartFreq
e il e oy 2 437000000 GHz,
Stop Freq
2 GHz|
center 2.46200 GHz Span 50.00 MH:
lfzRes BW 300 kHz #VBW 1.0 MHz Sweep 1.00ms(1001pts)|  CFStep
[E CEEIEER [ __Funciion ] Amcriokwioia | rncion veve i EY Man)
1 N |1 F 2.460 10 GHz. 721 dBm
N f 245370 GHz 1.11dBm
il N f 2.470 30 GHz 0.87 dBm FreqOffset
5] 0 Hz|
| s
7
1
1
s —
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Product : Router

Test Item : Occupied Bandwidth Data

Test Site : No.3 OATS

Test Mode Mode 3: Transmit - 802.11a 6Mbps (5745MHz)

Frequenc Measurement Level Required Limit
Channel No. q y q Result
(MHz) (kHz) (kHz)
149 5745.00 13750 >500 Pass
Figure Channel 149: (Chain A)
:g'ms;-annmer msn —
eﬁier Frecir 5.?4{5lilﬂliﬂﬂﬂ ?'I.-lzp — trig-Free Run Avg Tne:rl;;!.*r’rm: q
Fidintose ™ #Atten: 30 dB
Mkr2 5.738 10 GHZ] Auto Tune
lu dBidiv __Ref 20.00 dBm 6.59 dBm)|
°a YAl ) 3
o —r — == 5 Center Freq
Lo - - vy 5. GHz
- T StartFreq
o 5.720000000 GHz|
Stop Freq
5.770000000 GHz|
ICenter 5.74500 GHz Span 50.00 MH;
[fsRes BW 300 kHz #VBW 1.0 MHz Sweep 1.00ms (1001pts))| m‘;susﬁg
[wer{eeonel RSl x| v | FUNCTION ] FURCTIORWDTH]  FUNCTIORvalue | o Man|
1/ N |1 F 573995 GHz. 1380 dBm
N 1|f 5.738 10 GHz 659 dBm
NIl1]Ff 5.75185 GHz. 6.99 dBm Freq Offset
0 Hz|
;
1
1
uss i) ABgnment Completed sTaTUS
Frequenc Measurement Level Required Limit
Channel No. q y q Result
(MHz) (kHz) (kHz)
149 5745.00 16550 >500 Pass

Figure Channel 149: (Chain B)

Agilent Spectrum Analyzer - Swept SA
R =

AL EETE =T AIRATO | 0
enter Freq 5.745000000 GHz N Avg Type: LogPwr =
PH: Fast T Trig: Free Run vPE s
IFGainLow #Atten: 30 dB oeT| NMNN
Mkr2 5.736 65 GHZ] Auto Tune
0 aBidiv__Ref 20.00 dBm 4.61 dBm)
Log ]
o a2 v i n3 j
# — Center Freq
0o = - 53 GHz
i StartFreq
o 5.720000000 GHz
Stop Freq
5.770000000 GHz
ICenter 5.74500 GHz Span $0.00 MH; CFstep
|FRes BW 300 kHz #FVBW 1.0 MHz Sweep 1.00 ms (1001 pls! 5 i
edeonel TRl sl x  ] FUNCTION ] FURCTIDRWIDTH] FUNCTION veLUE ) ] Man|
1 11 574055 GHz 11.37 dBm
N TE 5.736 65 GHz 451 dBm
N [ 575320 GHz 443 dBm FreqOffset
0Hz
3
1
1
s —
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Product Router
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit - 802.11a 6Mbps (5785MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
157 5785.00 15900 >500 Pass
Figure Channel 157: (Chain A)
enter Freq 5785000000 TR me; g Trpe: Log Pur Iﬂrﬁ:ﬂfﬁ quency
I MKrZ 5.775775 GHZ] Auto Tune
10 éBigiv__ Ref 20.00 dBm 6.00 dBm|
L'D[g[ 92‘ N4l —— f3 Center Freq
= K StartFreq
Stop Freq
ICenter 5.78500 GHz Span 50.00 M
[izRes BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts)] 5»@%&
ﬁmmm Man|
N e T — Freqoreet
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
157 5785.00 16550 >500 Pass

Figure Channel 157: (Chain B)

AL 3 5 s =T ALIGNAUTO O7:09:02 &M 1 16, 2012
enter Freq 5.785000000 GHz . Avg Type: Log-Pur TRME[1 234586 FreauEney
PHO: Fast 50 1119 FreeRun B i
IFGain:Low #atten: 30 dB oerlP NHNNH
MKkr2 5.776 65 GHZ] Auto Tune
o aRiciv__Ref 20.00 dBm 3.28 dBm)|
Log rar
e 62 s N i TS A 355 = Center Freq
oo - 5. GHz
™ StartFreq
5.760000000 GHz
Stop Freq
0 5810000000 GHz
|Center 5.78500 GHz Span 50.00 M CF ste
P
|FRes BW 300 kHz #FVEW 1.0 MHz Sweep 1.00 ms (1001 pts! 5 i
S S I = I S S S I Il S Man|
[INTEENNE] 5789 25 GHz 9.95 dBm
THEREG 577565 GHz 323 dBm
il N £ 579320 GHz 297 dBm FreqOffset
5] OHz
¢
3
1
1
s STATU
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Product Router
Test [tem Occupied Bandwidth Data
Test Site No.3 OATS
Test Mode Mode 3: Transmit - 802.11a 6Mbps (5825MHz)
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
165 5825.00 16500 >500 Pass
Figure Channel 165: (Chain A)
e:{ler Freq: 5.82350007600 GP"HD?F“ g anuni Avg Twerilft;’;r: = Eiz::i:j:lfﬁ Frequency
I Mkr2 5.81 siss GHZ] Auto Tune
j0gigiv__Ref 20.00 dBm . 5.13 dBm|
> [ a2 | 3
([EE f I"‘ = Y SN S e . camerFé::
- - StartFreq
Stop Freq
ICenter 5.82500 GHz Span 50.00 M
[izRes BW 300 kHz #VBW 1.0 MHz Sweep 1.00 ms (1001 pts)] 5»@%&
ﬁmmm Man|
NI S e Brry Freqoreet
Frequency Measurement Level Required Limit
Channel No. (MHz) (kHz) (kHz) Result
165 5825.00 16550 >500 Pass

Figure Channel 165: (Chain B)

RL F o AC T | ALIGNAUTO ori20aMuls 202 |
enter Freq 5.825000000 GHz . Avg Type: Log-Pur TRME[1 234586 FreauEney
PO Fast o Trig: Free Fun TYRE Mk
IFGain:Low #atten: 30 dB oerlP NHNNH
MKkr2 5.816 65 GHZ] Auto Tune
o aRiciv__Ref 20.00 dBm 3.51 dBm|
Log ST p
|
00 S A ERE e v e Center Freq
0.00 - - 5 GHz
StartFreq
5.800000000 GHz
Stop Freq
00 5 GHz|
|Center 5.82500 GHz Span 50.00 M CF ste
p)
|FRes BW 300 kHz #FVEW 1.0 MHz Sweep 1.00 ms (1001 pts! 5 i
S S I = I S A S Ml S Man|
[IIEENNE 5820 65 GHz 972 dBm
N 5816 65 GHz 351 dBm
il N T 5583320 GHz 360 dBm FreqOffset
5] OHz
2]
3
2
1
use STATLS
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