4 QuieTek

Report No. 129065R-RFUSP32V01

5. Peak Excursion

5.1. 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 / MY 48030495 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.

5.2. Test Setup

Conduction Power Measurement

EUT

5.3. Limits

RF Cable
D:D Spectrum
Analyzer
SMA
Connector

The ratio of the peak excursion of the modulation envelope (measured suing a peak hold function) to

the peak transmit power (measured as specified above) shall not exceed 13 dB across any 1 MHz

bandwidth or the emission bandwidth whichever is less.

5.4. Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of FCC KDB-789033 for

compliance to FCC 47CFR Subpart E

5.5. Uncertainty

+ 1.27dB

requirements.
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5.6. Test Result of Peak Excursion

Product : Router

Test Item : Peak Excursion

Test Site : No.3 OATS

Test Mode Mode 1: Transmitter (802.11a-6Mbps)

CHAIN A
Frequency Measurement Level Required Limit
Channel No. Result
(MHz2) (dB) (dB)

36 5180 9.460 <13 Pass
44 5220 8.230 <13 Pass
48 5240 8.770 <13 Pass

Channel 36:

Tl Agilent Spectrum Analyzer - Swept SA

:{—'-‘ RL S0& | | | AC | SEMSE:INT| | ALIGNAUTOD | 09:26:51 PM Jul 19, 2012
Center Freq 5.180000000 GHz \ #Avg Type: Log-Pur TacE[23456|  reduency
1 - RE PNO:- Fast (. Trig: Free Run TYPE | Wik
L |FGaim€:\tM ™~ dptten: 40 dB BENP SHNNN
Mkr2 5.179 875 GHZ AutoTune
10 dBidiv  Ref 30.00 dBm -0.80 dBm
liLog
Al 1 Center Freq||
00 R P ————— " S 5.180000000 GHz
o o T a2 =
00— U"
o StartFreq||
; 5.167500000 GHz
300+
-40.0
0.0 Stop Freq|j
800 5.192500000 GHz
|Center 5.18000 GHz Span 25.00 MHZ CFStep
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) R M
[RR[MODETRC[Sc] % ] v ] FUNCTION [ FUNCTIONwIDTA] __FUNCTONvaLDe || B Man
1N |1][f 5.182 800 GHz 8.66 dBm
N |2f 5179875 GHz 0.80 dBm
: Freq Offset
5 0Hz
3
7
a
9
10
11
12
MSG STATUS
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Channel 44:

Tl Agilent Spectrum Analyzer - Swept SA

RL S0% \ | | AC | SENSE:INT| | ALIGN AUTO \ 09:32:16 PM Jul 19, 2012
[Center Freq 5.220000000 GHz | #Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
Input RF_PNO: Fast 50 1'ig:Free Run o
I IFGain:Low ~ #Atten: 40 dB DETIP SNNHN
MKkr2 5.219 500 GHZ AULCTHnE
10,dBidy__Ref 30.00 dBm 0.66 dBm
20 Center Freq(f
iy p— 5220000000 GHz
At Rt
100 f—==T "IITP e
ook N StartFreq(
5.207500000 GHz|
300
-40.0
0.0 Stop Freq||
£00 5.232500000 GHz|
|Center 5.22000 GHz Span 25.00 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 5 E6RR00 M2
[ = ] FUNCTION UNC Auto Man
N|1]f 5221525 GHz 8.89 dBm
N[2[f 5219 500 GHz 0.66 dBm
3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG STATUS

Channel 48:

gilent Spectrum Analyzer - Swept SA

Xl RL 20 @ | | | AC | SENSE:NT]| | ALIGH AUTO | 09:37:42 PM Jul 18, 2012
[Center Freq 5.240000000 GHz #hvg Type: Log-Pur Wafia3455|  Frequency
input: RF_PNO: Fast [0 1Hg: Free Run ] My
| IFGain:Low #Atten: 40 dB DET|P SMHNN
MKkr2 5.240 650 GHz AUt TUne
10dBidiv__Ref 30.00 dBm 0.45 dBm
og
a0 1 Center Freq||
0.0 — —————32 o rE— 5.240000000 GHz
i - .u&p.w et e :
100 e Ol i SV
b L PP StartFreq||
5.227500000 GHz|
-30.0
-40.0
500 Stop Freq|j
E00 5.252500000 GHz
|Center 5.24000 GHz Span 25.00 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) i i
- [ % ] v [ FUNCTON [ FUNCT UNE ) Auto Man
10 N |1 [ f 5.243 900 GHz 922 dBm
N |2 )|f 5.240 650 GH=z 045 dBm
: FreqOffset
5 0 Hz|
6
Fi
8
9
10
11
12
IMSG STATUS
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CHAIN B
Frequency Measurement Level Required Limit
Channel No. Result
(MH2z) (dB) (dB)
36 5180 11.730 <13 Pass
44 5220 11.660 <13 Pass
48 5240 11.700 <13 Pass
Channel 36:

1 Agilent Spectrum Analyzer - Swept SA
X RL 50 &% | AL SEMSE:IMT ALIGHAUTO 10:03:51 &M Jul20, 2012

Center Freq 5.180000000 GHz | #Avg Type: Log-Pur TRACE[12345 5 Fraquency
5 > Trig: Free Run THPE | I -
Input: RF IEg;)i.“fLans‘tM ] IAtten: 40 dB pET/P SHNHHN
MKkr2 5.180 050 GHZ AutoTune
10 dBidiv  Ref 30.00 dBm -2.50 dBm
liLog
2 I CenterFreq||

100 A - 5.180000000 GHz
o.o0 I o Y Pk -
10,0 M?H:m\m o
ook M!;,M o StartFreq||
L '”FWL] 5.167500000 GHz
-30.0
-40.0
0.0 Stop Freq|j
- 5.192500000 GHz
|Center 5.18000 GHz Span 25.00 MHZ CFstep
Res BW 1.0 MIHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) T
TR e FONCTON ] FUNCTONWIDTA] - FOnCon e ]| e Man
1N [1]F 5.182 B00 GHz 9.23 dBm
Nl2[f 5.180 050 GHz 250 dBm
Freq Offset
0 Hz

Spectrum Ana...
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Channel 44:

Agilent Spectrum Analyzer - Swept SA

RL S0% | AC SEMSEINT ALIGN AUTO 10:07:09 AM 20, 2012
[Center Freq 5.220000000 GHz | #Avg Type: Log-Pur WicElag4ce|  Frequency
= v Trig: Free Run THPE | I ikt
I npucRF. DS Gl aiton:40-dB B o N
MKkr2 5.214 900 GHZ AULCTHnE
10,dBidy__Ref 30.00 dBm -2.49 dBm
200 t Center Freq||
100 m—— e — P — Ry — 5220000000 GHz
0.0 "‘“‘W“l-w 2 L [, “M“"“%W
0.0 0 Tha, S
200 e Start Freq|
5207500000 GHz
30,0
-40.0
0.0 Stop Freq||
£00 5.232500000 GHz
|Center 5.22000 GHz Span 25.00 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 5 E6RR00 M2
] ] [ v ] FunCTION FUNCTIO FUNCT E Auto Man
5.222 800 GHz 917 dBm
5.214 900 GHz 2.49 dBm
Freq Offset
0 Hz|

trum Ana. .. LI -
2

Channel 48:

ilent Spectrum Analyzer - Swept SA

RL o0 @ | AC SENSE:INT ALIGH AUTO 10:10:42 AM Jul 20, 2012
[Center Freq 5.240000000 GHz #hug Type: Log-Pur wAcE[i 53456 |  Froauency
= A ig: TYPE |1 M ikt
| Inpue R PNO: Fast ] ;’;‘ée::rjg z‘;" SET|P SN NN
Mkr2 5.233 950 GHZ AU TURE
10 deidiv__Ref 30.00 dBm -2.43 dBm
og
200 1 Center Freq(|
100 | 5240000000 GHz
» P B v =t
ooo e MWMW MR
0.0 — JJ. Ml _
Py e 'W i . StartFreq|
- Al "1 VT 5227500000 GHz
: i |
-40.0
500 Stop Freq|j
00 5.262500000 GHz
|Center 5.24000 GHz Span 25.00 MHz] CFstep
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) e Slnlic o
[ T Fowton Auto Man
5242 750 GHz 9.26 dBm
5.233 950 GHz 243 dBm
Freq Offset
0 Hz|
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Product Router
Test Item Peak Excursion
Test Site No.3 OATS
Test Mode Mode 2: Transmitter (802.11n-20BW 14.4Mbps)
Chain A
Frequency Measurement Level Required Limit
Channel No. Result
(MHz2) (dB) (dB)
36 5180 9.840 <13 Pass
44 5220 8.600 <13 Pass
48 5240 9.120 <13 Pass
Channel 36:

Tl Agilent Spectrum Analyzer - Swept S&

RL

500 |

AC | SEMSE:INT| | ALIGN AUTO | 11:11:51 PM Jul 19, 2012

Lx [ [
Center Freq 5.180000000 GHz \ #Avg Type: Log-Pur TicElzaase|  Frequency
B v T Trig: Free Run THRE | 1ok
R Gainow ™ 8Atten: 40 4B el LR
MKkr2 5.179 900 GHZ Auto’Eng
1o gBiay__Ref 30.00 dBm -0.61 dBm
00 t Center Freq(|
100 e 2 o T 5.180000000 GHz|
0.0 ipriteghesinn i st i,
v ‘l I .
RTiYi] E— e
2ok WMW StartFreq|
5.167500000 GHz
-30.0
-40.0
-50.0 Stop Freq||
E0.0 5.192500000 GHz
|Center 5.18000 GHz Span 25.00 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 5 E60A00 Mtz
] [ v [ FunCTION FUNCTION WIDTH FUNCTION WALUE [Auto Man
5.185 625 GHz 9.22 dBm
5.179 900 GHz 061 dBm
Freq Offset
0 Hz

STATUS
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Channel 44:

Agilent Spectrum Analyzer - Swept SA

RL jsingsl ‘ | | AC | SENSE:INT| | ALIGN AUTO ‘ 11:36:30 PM Jul 19, 2012
[Center Freq 5.220000000 GHz | #Avg Type: Log-Pwr TRACE[ 2345 6 Frequency
Input RF_PNO: Fast 50 1'ig:Free Run o
I IFGain:Low — #Atten: 40 dB DET|F SNHN N
MKkr2 5.219 825 GHZ AULCTHnE
10,dBidy__Ref 30.00 dBm 0.62 dBm
20 | Center Freq(f
10.0 5.220000000 GHz
0.00
400 et StartF
U NIW‘ art Freqf
a8 M"‘T d I 5207500000 GHz|
200
-40.0
0.0 Stop Freq||
00 5.232500000 GHz
|Center 5.22000 GHz Span 25.00 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 5 E6RR00 M2
] — FUNCTION FUNCTIO FUNCT E [Auto Man
5.212 975 GHz 9.22 dBm
5219 825 GHz 0.62 dBm
Freq Offset
0 Hz|
MSG STATUS

Channel 48:

Tl Agilent Spectrum Analyzer - Swept SA
RL s0g |

| AC | SENSE:NT] | ALIGHAUTO | 12:11:11 AM Jul 20, 2012

X! |
[Center Freq 5.240000000 GHz | #Avg Type: Log-Pur TRACE[T 2345 6 Frequency
Tnput: RF PHO: Fast 0 Trig: Free Run TYPE | Myttt
| IFGain:Low #Atten: 40 dB DET|P SMHNN
MKkr2 5.239 950 GHZ AU TURE
10 dBidiv Ref 30.00 dBm 0.31 dBm
og
ap 1 Center Freq(|
- P M e 5.240000000 GHz|
000 = T 2 '-u‘-'.‘nl |'Ful'l|1“r‘ W YT
R “.."m,‘ startF
= artFreq(f
-20.0
- i 5.227500000 GHz
.00
500 Stop Freq|j
B0 5.252500000 GHz
|Center 5.24000 GHz Span 25.00 VMIHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) S EHORab ik
T oo Auto Man
5.245 625 GHz 9.43 dBm
5.239 950 GHz 0.31 dBm
FreqOffset
0Hz
IMSG STATUS
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Chain B
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (dB) (dB)
36 5180 9.560 <13 Pass
44 5220 8.890 <13 Pass
48 5240 9.590 <13 Pass

Channel 36:

1 Agilent Spectrum Analyzer - Swept SA

:_ RL 50 & | AC SEMSE:INT) ALIGNAUTO 10:41:17 AM Jul20, 2012
Center Freq 5.180000000 GHz | #Avg Type: Log-Pur TRACE[12345 5 Fraquency
5 > Trig: Free Run THPE | I -
I t: RF PNO: Fast «
e IFGain:Lanw = #Atten: 40 dB DET|P SHNMNNN
Mkr2 5.179 325 GHZ AutoTune
10 dBidiv  Ref 30.00 dBm -0.95 dBm
liLog
a0 1 CenterFreq||
aD T T DY /] I e 5.180000000 GHz
0.00 ‘FP"'JM o S M Lot LA Rl O N Y, T i W"‘\‘I;"
o l v, :
i e, StartFreq||

5.167500000 GHz|

00— ‘*W‘
200 ”‘M.

v
-30.0

-40.0
0.0 Stop Freq|j
500 5.192500000 GHz,
Center 5.18000 GHz Span 25.00 MHZ CFstep

Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) T

[MERIMODELTRE[SELl = | v ] _FUNCTION [ FLNCTIONWIDTH FUNCTION VALUE Auto Man
1/ N [1]Ff 5.187 3560 GHz 8.60 dBm
N | 2|f 5.179 326 GHz 0.95 dBm

Freq Offset

0 Hz

F
& )% 1 @ 1041 am
>/

T Aglent Spectrum Ana...
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Channel 44:
Tl Agilent Spectrum Analyzer - Swept SA
f‘i RL S0% | AC SEMSEINT ALIGN AUTO 10:45:46 AM 20, 2012
[Center Freq 5.220000000 GHz | #Avg Type: Log-Pwr TRACE[1 2345 6 Frequiency
Input RE_ PHO: Fast ( Trig: Free Run TYPE |1 I it
I e IFGainLow + gatten: 40 4B perfP SNNNN
MKkr2 5.224 175 GHZ] Adto e
E%gB!div Ref 30.00 dBm -0.96 dBm
20 Center Freq(|
100 5.220000000 GHz

e

0.00 4 L il e B

e
00 -1 ‘M‘p

) ] Start Freq|
5207500000 GHz
-30.0
-40.0
0.0 Stop Freq||
£00 5.232500000 GHz
|Center 5.22000 GHz Span 25.00 MHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 5 E6RR00 M2
| ] ] FUNCTION FUNCTIO FUNCT| E Auto Man
5.224 925 GHz 7.93 dBm
5.224 175 GHz 0.96 dBm
Freq Offset
0 Hz|

trum Ana. ..

Channel 48:
ilent Spectrum Analyzer - Swept SA
RL o0 @ | AC SENSE:INT ALIGH AUTO 10:49:47 AM Jul 20, 2012
[Center Freq 5.240000000 GHz | #Avg Type: Log-Pur macEl23q56  Frequency
= A ig: TYPE |1 M ikt
| S awtow ™ #hten; 80 o
Mkr2 5.239 975 GHZ AU TURE
10 deidiv__Ref 30.00 dBm -1.39 dBm
og
a0 1 Center Freq|
10.0 5.240000000 GHz
0.00
-10.0
gy % StartFreq||
5.227500000 GHz
-30.0
400
500 Stop Freq|j
E00 5.262500000 GHz
|Center 5.24000 GHz Span 25.00 VMIHZ CF Step
Res BW 1.0 MHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) 2500000 MHz
A T Auto Man
5247 350 GHz 820 dBm
5230975 GHz 139 dBm
FreqOffset
0 Hz|
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Product Router
Test Item Peak Excursion
Test Site No.3 OATS
Test Mode Mode 3: Transmitter (802.11n-40BW 30Mbps)
Chain A
Channel Frequency Measurement Level Required Limit Resul
esult
No. (MHz) (dB) (dB)
38 5190 12.190 <13 Pass
46 5230 12.546 <13 Pass
Channel 38:
Tl Agilent Spectrum Analyzer - Swept SA
E"_ RL 506 | AC | SEMSE:INT] ALIGNAUTO 05:28:56 AM 20, 2012
Center Freq 5.190000000 GHz [ #Avg Type: Log-Pur TAE[T33 45 5 Frequency
Tnput RF— PNO: Fast 3 K‘:-@::’ig z‘;“ i i
Mkrz 5.189 85 GHZ Auto Tune
ffro geiciv__Ref 30.00 dBm -4.85 dBm
200 1 CenterFreq||
e SRS ARG R 5.190000000 GHz|
0.00 MWMH\M
;EE T StartFreq|
i I s5.165000000 GHz
-30.0
-40.0
0.0 Stop Freq||
60.0 5.215000000 GHz|
|Center 5.19000 GHz Span 50.00 MHZ CFStep
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) SnatD i
[MODE[TRCJ&cL] % | ¥ | FUNCTON | FUNCTIONWIDTH FUNCTION VALUE Auto Man
| N | 1]|Ff 5.193 40 GHz 7.34 dBm
N |2|f £.189 85 GHz 4.85 dBm
Freq Offset
0Hz

Tl Agilent Spectrum Ana...

O Pl
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Channel 46:
Agilent Spectrum Analyzer - Swept SA
( | RF \ 509 AC | | | SENEE:INT\ | ALIGH AUTO | 0&:17:18 PM Ul 23, 2012 F
[Center Freq 5.230000000 GHz I Avg Type: Log-Pwr 455 fequency
PNO: Fast 50 Trig: Free Run Avg|Held: 971100 BlALsrneg
| IFGain:Low #Atten: 40 B DET!
MKkr1 5.239 85 GHZ Atfe TUnE
10 gBidy_Ref 23.00 dBm 7.048 dBm
1
120 i Center Freq(f
300 e ek et o IR B e T 5.230000000 GHz

7.00 ff’ﬂmn L ) it i mx“\ll\

A70 ] L
e \1 mg
StartFreq(

27O0H

5.205000000 GHz
-37.0
7.0
570 Stop Freq|
E70 5.255000000 GHz
|Center 5.23000 GHz Span 50.00 MH3 CF Step
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) 60060 NHz
| [ . x [ v ] FUNCTION UNCTION Wi Auto Man
N f 5.239 85 GHz 7.049 dBm
N f 5.229 75 GHz 5.497 dBm
Freq Offset
0 Hz|

= |
I | = [ 60 100 |~ (G (O (P (Cad [ b

STATUS

=
77}
©
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Chain B
Channel Frequency Measurement Level Required Limit Result
No. (MHz2) (dB) (dB)
38 5190 11.507 <13 Pass
46 5230 12.286 <13 Pass

Channel 38:

Agilent Spectrum Analyzer - Swept SA
X | RF |soge  ac | | | SEMSE:INT| | ALIGN AUTO | DA:15:41 P Jul 23, 2012

L X1
Center Freq 5.190000000 GHz | Avg Type: Log-Pwr TRACE[T23456 Frequency
PNO: Fast (50 Trig: Free Run Avg|Hold: 77/100 TVPE | I -
IFGain:Low #Atten: 40 dB DET|P SHMNNN
MKkr1 5.200 35 GHZ Alto Tune
fliogeidiv__Ref 23.00 dBm 7.695 dBm
2 1
120 Center Freq
410 I i fim pipa it B Trmee e RO % 5.190000000 GHz
-7.00 &

7.0 »""")";/ﬂ 4 y
B W StartFreq|

N 5.165000000 GHz

-

el
-47.0
57.0 Stop Freq||
&0 5.215000000 GHz
|Center 5.19000 GHz Span 50.00 MHZ CFStep
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) ETB0aG0 Mits
I ] fscf % [ v [ FUNCTION [ FUNCTION WIDTH FUNCTI UE Auto Man
f 5.200 35 GHz 7.695 dBm
f 5.180 00 GHz -3.812 dBm
Freq Offset
0 Hz

MSG STATUS
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Channel 46:
Agilent Spectrum Analyzer - Swept SA
( | RF ‘ 506 aC | | | SENEE:INT‘ | ALIGH AUTO | OB:14:27 PM JUI23, 2012 F
[Center Freq 5.230000000 GHz [ Avg Type: Log-Pur 458 feguency
PHO: Fast 0 Trig: Free Run Avg|Held: 761100
| IFGain:Low — #Atten: 40 dB oETP SNNN N
MKkr1 5.240 20 GHZ Atfe TUnE
1L%5|Bidiv Ref 23.00 dBm 7.098 dBm
1
120 b Center Freq|
2.00 WW".‘”‘”‘TI‘ = 1o ”““"‘x\ﬁézﬂ"n“"" o S s A e ““...*q\\x 5.230000000 GHz
;

7.0 [ .
70| i ﬂ'f!
b M StartFreq|

5.205000000 GHz

-37.0
7.0
570 Stop Freq|
E70 5.255000000 GHz
|Center 5.23000 GHz Span 50.00 MH3 CF Step
Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 500 ms (1001 pts) 60060 NHz
| [ . x ] v ] FUNCTION UNCTION Wi Auto Man
N f 5.240 20 GHz 7.098 dBm
N f 5.229 80 GHz 5.188 dBm
Freq Offset
0 Hz|

= |
I | = [ 60 100 |~ (G (O (P (Cad [ b

STATUS

=
77}
©
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6. Radiated Emission

6.1. Test Equipment

The following test equipments are used during the radiated emission test:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
XISite #3 |X  |Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2012
X [Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2012
X |Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2012
X |Pre-Amplifier QTK QTK-AMP-03 /0003 May, 2012
X |Pre-Amplifier QTK AP-180C / CHM_0906076 Sep., 2012
X - AMF-4D-180400-45-6P/
Pre-Amplifier MITEQ 925975 Mar, 2012
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2012
X |Test Receiver R&S ESCS 30/ 825442/018 Sep., 2012
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2012
X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A
X |Coaxial Switch Anritsu MP59B/6200265729 N/A

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.

6.2. Test Setup

Radiated Emission Below 1GHz

=1
[FRP Dome | ﬁlm —

—
L=

The height of broad

band antenna was

scanned from 1m to 4m.

The distance between
EUT antenna and turn table
Non-Conducted Table . was 3m. \
% [Fully soldered Metal Ground || To Controlleri
Test

> | To Receiverl
Receiver
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Radiated Emission Above 1GHz

<
I 3m >
FRP Dome
The height of broad band
or Dipole Antenna was
H scanned from 1M to 4M.
The distance between
EUT antenna and turn table
1 was 3M regards to the
H standard adopted.
z ’ 1
: o) O
% To Receiver| | Pre-
Amplifier

[ [
6.3. Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated
by at least 20dB below the level of the fundamental or to the general radiated emission limits in
paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209(a) Limits
Freduency uV/m @3m dBUV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks: E field strength (dBuV/m) = 20 log E field strength (uV/m)
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6.4.

6.5.

Test Procedure

The EUT was setup according to ANSI C63.4, 2003 and tested according to FCC KDB-789033 test
procedure for compliance to FCC 47CFR 15. 407 requirements.

The EUT is placed on a turn table which is 0.8 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.4:2003 on radiated
measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and above 1GHz
is IMHz.

Radiated emission measurements below 1GHz are made using broadband Bilog antenna and

above 1GHz are made using Horn Antennas.
The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured in the Open Area Test Site on the Final Measurement.

The measurement frequency range form 30MHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

3.8 dB below 1GHz
3.9 dB above 1GHz

I+
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6.6. Test Result of Radiated Emission

Product : Router
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmitter (802.11a-6Mbps) (5180MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuV/m dB dBuV/m
Horizontal
Peak Detector:
10360.000 8.932 48.720 57.652 -16.348 74.000
15540.000 * * * * 74.000
20720.000 * * * * 74.000
25900.000 * * * * 74.000
31080.000 * * * * 74.000
36260.000 * * * * 74.000
Average
Detector:
10360.000 8.932 33.010 41.942 -12.058 54.000
Vertical
Peak Detector:
10360.000 10.436 46.080 56.515 -17.485 74.000
15540.000 * * * * 74.000
20720.000 * * * * 74.000
25900.000 * * * * 74.000
31080.000 * * * * 74.000
36260.000 * * * * 74.000
Average
Detector:
10360.000 10.436 30.530 40.965 -13.035 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

ook~ wd

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Router
Test Item Harmonic Radiated Emission Data
Test Site No.3 OATS
Test Mode Mode 1: Transmitter (802.11a-6Mbps) (5220MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
10440.000 7.725 50.700 58.425 -15.575 74.000
15600.000 * * * * 74.000
20800.000 * * * * 74.000
26000.000 * * * * 74.000
31200.000 * * * * 74.000
36400.000 * * * * 74.000
Average
Detector:
10440.000 7.725 34.540 42.265 -11.735 54.000
Vertical
Peak Detector:
10440.000 9.505 47.620 57.125 -16.875 74.000
15600.000 * * * * 74.000
20800.000 * * * * 74.000
26000.000 * * * * 74.000
31200.000 * * * * 74.000
36400.000 * * * * 74.000
Average
Detector:
10440.000 9.505 31.970 41.475 -12.525 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
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detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Router
Test Item : Harmonic Radiated Emission Data
Test Site : No0.3 OATS
Test Mode Mode 1: Transmitter (802.11a-6Mbps) (5240MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVv dBuVv/m dB dBuV/m
Horizontal
Peak Detector:
10480.000 8.464 51.480 59.943 -14.057 74.000
15720.000 * * * * 74.000
20960.000 * * * * 74.000
26200.000 * * * * 74.000
31440000 * * * * 74.000
36680.000 * * * * 74.000
Average
Detector:
10480.000 8.464 36.020 44.483 -9.517 54.000
Vertical
Peak Detector:
10480.000 10.399 48.100 58.499 -15.501 74.000
15720.000 * * * * 74.000
20960.000 * * * * 74.000
26200.000 * * * * 74.000
31440000 * * * * 74.000
36680.000 * * * * 74.000
Average
Detector:
10480.000 10.399 32.920 43.319 -10.681 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.

ISR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Router
Test Item : Harmonic Radiated Emission Data
Test Site : No0.3 OATS
Test Mode  : Mode 2: Transmitter (802.11n-20BW 14.4Mbps) (5180MHZz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuV/m
Horizontal
Peak Detector:
10360.000 8.932 48.080 57.012 -16.988 74.000
15540.000 * * * * 74.000
20720.000 * * * * 74.000
25900.000 * * * * 74.000
31080.000 * * * * 74.000
36260.000 * * * * 74.000
Average
Detector:
10360.000 8.932 32.220 41.152 -12.848 54.000
Vertical
Peak Detector:
10360.000 10.436 44.360 54.795 -19.205 74.000
15540.000 * * * * 74.000
20720.000 * * * * 74.000
25900.000 * * * * 74.000
31080.000 * * * * 74.000
36260.000 * * * * 74.000
Average
Detector:
10360.000 10.436 29.720 40.155 -13.845 54.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
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7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Router
Test Item Harmonic Radiated Emission Data
Test Site No.3 OATS
Test Mode Mode 2: Transmitter (802.11n-20BW 14.4Mbps) (5220MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
10440.000 7.725 49.690 57.415 -16.585 74.000
15660.000 * * * 74.000
20880.000 * * * 74.000
26100.000 * * * 74.000
31320.000 * * * 74.000
36540.000 * * * 74.000
Average
Detector:
10440.000 7.725 34.870 42.595 -11.405 54.000
Vertical
Peak Detector:
10440.000 9.505 47.490 56.995 -17.005 74.000
15660.000 * * * 74.000
20880.000 * * * 74.000
26100.000 * * * 74.000
31320.000 * * * 74.000
36540.000 * * * 74.000
Average
Detector:
10440.000 9.505 31.230 40.735 -13.265 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.
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7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Router
Test Item Harmonic Radiated Emission Data
Test Site No.3 OATS
Test Mode Mode 2: Transmitter (802.11n-20BW 14.4Mbps) (5240MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
10480.000 8.464 50.710 59.173 -14.827 74.000
15720.000 * * * 74.000
20960.000 * * * 74.000
26200.000 * * * 74.000
31440.000 * * * 74.000
36680.000 * * * 74.000
Average
Detector:
10480.000 8.464 35.500 43.963 -10.037 54.000
Vertical
Peak Detector:
10480.000 10.399 47.380 57.779 -16.221 74.000
15720.000 * * * 74.000
20960.000 * * * 74.000
26200.000 * * * 74.000
31440.000 * * * 74.000
36680.000 * * * 74.000
Average
Detector:
10480.000 10.399 31.790 42.189 -11.811 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.
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7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Router
Test Item : Harmonic Radiated Emission Data
Test Site : No.3 OATS
Test Mode  : Mode 3: Transmitter (802.11n-40BW 30Mbps) (5190MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuV/m
Horizontal
Peak Detector:
10380.000 8.400 48.250 56.650 -17.350 74.000
15570.000 * * * * 74.000
20760.000 * * * * 74.000
25950.000 * * * * 74.000
31140.000 * * * * 74.000
36330.000 * * * * 74.000
Average
Detector:
10380.000 8.400 31.280 39.680 -14.320 54.000
Vertical
Peak Detector:
10380.000 9.965 43.660 53.626 -20.374 74.000
15570.000 * * * * 74.000
20760.000 * * * * 74.000
25950.000 * * * * 74.000
31140.000 * * * * 74.000
36330.000 * * * * 74.000
Average
Detector:

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average
detection.
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7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Router
Test Item Harmonic Radiated Emission Data
Test Site No.3 OATS
Test Mode Mode 3: Transmitter (802.11n-40BW 30Mbps) (5230MHz)
Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector:
10460.000 7.932 49.960 57.892 -16.108 74.000
15690.000 * * * * 74.000
20920.000 * * * * 74.000
26150.000 * * * * 74.000
31380.000 * * * * 74.000
36610.000 * * * * 74.000
Average
Detector:
10460.000 7.932 32.930 40.862 -13.138 54.000
Vertical
Peak Detector:
10460.000 9.790 47.370 57.160 -16.840 74.000
15690.000 * * * * 74.000
20920.000 * * * * 74.000
26150.000 * * * * 74.000
31380.000 * * * * 74.000
36610.000 * * * * 74.000
Average
Detector:
10460.000 9.790 30.430 40.220 -13.780 54.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.
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7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Router

Test Item General Radiated Emission

Test Site No.3 OATS

Test Mode Mode 1: Transmitter (802.11a-6Mbps) (5220MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuVvV dBuVv/m dB dBuVv/m
Horizontal
Peak Detector
107.600 -7.597 42.469 34.872 -8.628 43.500
249.220 -6.216 36.897 30.681 -15.319 46.000
375.320 0.918 37.963 38.881 -7.119 46.000
499.480 1.991 40.915 42.905 -3.095 46.000
625.580 1.419 32.163 33.583 -12.417 46.000
831.220 7.121 24.404 31.525 -14.475 46.000
Vertical
Peak Detector

107.600 -4.027 44.417 40.390 -3.110 43.500
249.220 -5.096 36.265 31.169 -14.831 46.000
375.320 0.388 38.097 38.485 -7.515 46.000
499.480 -0.199 40.954 40.754 -5.246 46.000
625.580 0.299 29.397 29.697 -16.303 46.000
875.840 0.516 25.126 25.642 -20.358 46.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
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Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of

average detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test

report.
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Product : Router

Test Item : General Radiated Emission

Test Site : No.3 OATS

Test Mode Mode 2: Transmitter (802.11n-20BW 14.4Mbps) (5220MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuVv/m dB dBuVv/m
Horizontal
Peak Detector
150.280 -7.870 40.660 32.790 -10.710 43.500
249.220 -6.216 34.893 28.677 -17.323 46.000
375.320 0.918 38.501 39.419 -6.581 46.000
499.480 1.991 40.736 42.726 -3.274 46.000
625.580 1.419 31.634 33.054 -12.946 46.000
831.220 7.121 23.566 30.687 -15.313 46.000
Vertical
Peak Detector

107.600 -4.027 44.242 40.215 -3.285 43.500
375.320 0.388 36.999 37.387 -8.613 46.000
499.480 -0.199 40.298 40.098 -5.902 46.000
625.580 0.299 29.216 29.516 -16.484 46.000
749.740 2.023 24.188 26.211 -19.789 46.000
875.840 0.516 24.973 25.489 -20.511 46.000

Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of
average detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test

IS

report.
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Product Router

Test Item General Radiated Emission

Test Site No.3 OATS

Test Mode Mode 3: Transmitter (802.11n-40BW 30Mbps) (5190MHz)

Frequency Correct Reading Measurement Margin Limit
Factor Level Level
MHz dB dBuv dBuv/m dB dBuv/m
Horizontal
Peak Detector
107.600 -7.597 43.691 36.094 -7.406 43.500
249.220 -6.216 34.991 28.775 -17.225 46.000
375.320 0.918 37.025 37.943 -8.057 46.000
499.480 1.991 41.376 43.366 -2.634 46.000
625.580 1.419 31.584 33.004 -12.996 46.000
831.220 7.121 24.380 31.501 -14.499 46.000
Vertical
Peak Detector

43.580 -10.919 45.856 34.937 -5.063 40.000
107.600 -4.027 44.458 40.431 -3.069 43.500
249.220 -5.096 37.049 31.953 -14.047 46.000
375.320 0.388 39.373 39.761 -6.239 46.000
499.480 -0.199 38.623 38.423 -7.577 46.000
625.580 0.299 29.701 30.001 -15.999 46.000
875.840 0.516 24.135 24.651 -21.349 46.000

Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
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Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of

average detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test

report.
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7. Band Edge

7.1. Test Equipment

RF Conducted Measurement

The following test equipments are used during the band edge tests:

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.

RF Radiated Measurement:

The following test equipments are used during the band edge tests:

Test Site Equipment Manufacturer Model No./Serial No. Last Cal.
DXsite # 3 Bilog Antenna Schaffner Chase |CBL6112B/2673 Sep., 2012
X |Horn Antenna Schwarzbeck BBHA9120D/D305 Sep., 2012
Horn Antenna Schwarzbeck BBHA9170/208 Jul., 2012
Pre-Amplifier QTK QTK-AMP-03/0003 May, 2012
X |Pre-Amplifier QTK AP-180C / CHM_0906076 Sep., 2012
- AMF-4D-180400-45-6P/

Pre-Amplifier MITEQ 925975 Mar, 2012
X |Spectrum Analyzer Agilent E4407B / US39440758 May, 2012
Test Receiver R&S ESCS 30/ 825442/018 Sep., 2012
X |Coaxial Cable QuieTek QTK-CABLE/ CAB5 Feb., 2012

X |Controller QuieTek QTK-CONTROLLER/ CTRL3 N/A

X |Coaxial Switch Anritsu MP59B/6200265729 N/A

Note: 1. All instruments are calibrated every one year.
2. The test instruments marked by “X” are used to measure the final test results.
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7.2. Test Setup

RF Conducted Measurement:

RF Cable S
EUT [I:D pectrum
Analyzer
SMA
Connector
RF Radiated Measurement:
l< [ 2 | »
[ 3m ™
FRP Dome
The height of broad band
or Dipole Antenna was
: scanned from 1M to 4M.
The distance between
EUT antenna and turn table
. was 3M regards to the
standard adopted.
1
f ) O
% To Receiver Pre-
[ |Amplifier

ll ll
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7.3.

7.4.

7.5.

Limits

The provisions of Section 15.205 of this part apply to intentional radiators operating under this

section.

Radiated emissions which fall in the restricted bands, as defined in Section 15.205, must also

comply with the radiated emission limits specified in Section 15.209:

FCC Part 15 Subpart C Paragraph 15.209 Limits
Freduency uV/m @3m dBuUV/m@3m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks : 1. RF \oltage (dBuV) = 20 log RF \Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument
antenna and the closed point of any part of the device or system.

Test Procedure

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The
turn table can rotate 360 degrees to determine the position of the maximum emission level.
The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to
find the maximum emission, all of the interface cables must be manipulated according to
ANSI C63.4:2003 on radiated measurement.

The bandwidth below 1GHz setting on the field strength meter is 120 kHz, above 1GHz are 1 MHz.
The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of FCC KDB-789033
for compliance to FCC 47CFR Subpart E requirements.

Uncertainty

+ 3.8 dB below 1GHz
+ 3.9 dB above 1GHz
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7.6.

Product
Test Item
Test Site
Test Mode

RF Radiated Measurement (Horizontal):

Test Result of Band Edge

Router

Band Edge Data

No.3 OATS

Mode 1: Transmitter (802.11a-6Mbps)-Channel 36

channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
| (MH2) (dB) (dBuV) (dBuVv/m) (dBuv/m) (dBuVv/m)
36 (Peak) | 5149.200 0.799 50.302 51.101 74.00 54.00 Pass
36 (Peak) | 5150.000 0.796 50.085 50.881 74.00 54.00 Pass
36 (Peak) | 5185.000 0.680 104.535 105.214 -- -- -
36 (Average) | 5103.400 0.910 39.160 40.071 74.00 54.00 Pass
36 (Average) | 5149.200 0.799 36.159 36.958 74.00 54.00 Pass
36 (Average) | 5150.000 0.796 36.261 37.057 74.00 54.00 Pass
36 (Average) | 5184.000 0.682 92.495 93.177 -- -- -
Figure Channel 36: Horizontal (Peak)
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Note:

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

“*” means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average
detection.
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Page: 76 of 93



4 QuieTek

Report No. 129065R-RFUSP32V01

Product
Test Item
Test Site
Test Mode

Router
Band Edge Data

No.3 OATS

Mode 1: Transmitter (802.11a-6Mbps)-Channel 36
RF Radiated Measurement (Vertical):

channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
"| (MHz) (dB) (dBuVv) (dBuV/m) | (dBuV/m) | (dBuV/m)
36 (Peak) | 5106.000 1.113 52.546 53.659 74.00 54.00 Pass
36 (Peak) | 5150.000 1.331 49.330 50.662 74.00 54.00 Pass
36 (Peak) | 5175.000 1.449 104.455 105.904 - - Pass
36 (Average) | 5106.000 1.113 40.756 41.869 74.00 54.00 Pass
36 (Average) | 5150.000 1.331 35.299 36.631 74.00 54.00 Pass
36 (Average) | 5175.200 1.450 91.919 93.369 -- - Pass

Figure Channel 36:
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All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“* 7 means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

5200 000

Page: 77 of 93




E4 QuieTek Report No. 129065R-RFUSP32V/01

Product : Router

Test Item : Band Edge Data

Test Site : No.3 OATS

Test Mode  : Mode 1: Transmitter (802.11a-6Mbps)-Channel 48

Chain A
Test Frequency Measurement Level (20dB BW) Limit Result

(MH2z) (MH2z) (MH2z)
5240 5249.9 <5250 PASS

NOTE: Accordance with 15.215 requirement.

Agilent Spectrum Analyzer - Swept SA
| RF [s0&  ac | | | INT REF| | ALIGN AUTO [11:43:44 8M Sep 24, 2012

Marker 1 5.242850000000 GHz \ Avg Tybe: Log-Pur TACE[25 45 6 Marker
PHO: Fast Trig: Free Run TYPE M bt
I IFGain:Low Atten: 30 dB P AIEANY Selact Marker |
Mkr1 5.242 85 GHz 1
10 dBiciv__Ref 20.00 dBm 3.14 dBm
1
100
A g s | . - Normal
100 i \_ 42
-16.86 |
-20.0
300 e 2 Deitalf
ARD T i il ", Pl 7
oo ptt =
P Fixed
-70.0
Center 5.24000 GHz Span 50.00 MHZ
Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) off
| I S A N5 A NCTION V2
A N1 f 5.242 85 GHz 3.14 dBm
: N [1]f 5.249 90 GHz -17.79 dBm
4 Properties»
6
7
8
9 More
? 10f2
2
MSG STATUS
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Product : Router

Test Item : Band Edge Data

Test Site : No.3 OATS

Test Mode  : Mode 1: Transmitter (802.11a-6Mbps)-Channel 48

Chain B
Test Frequency Measurement Level (20dB BW) Limit Result

(MH2z) (MH2z) (MH2z)
5240 5249.60 <5250 PASS

NOTE: Accordance with 15.215 requirement.

Agilent Spectrum Analyzer - Swept SA
| RF [s0&  ac | | | INT REF| | ALIGN AUTO [11:42:45 8M Sep 24, 2012

Marker 1 5.245450000000 GHz \ Avg Tybe: Log-Pur TACE[25 45 6 Marker
PHO: Fast Trig: Free Run TYPE M bt
I IFGain:Low Atten: 30 dB i Select Marker.
Mkr1 5.245 45 GHz 1
10 dBiciv__Ref 20.00 dBm 2.21 dBm
0.0 %1
it PP PR PO | (8 Normal
100 A
-17.79 dBm|
-20.0 5 M
300 o i - Deitall
400 g e —
YU e ey
P Fixed
-70.0
Center 5.24000 GHz Span 50.00 MHZ
Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) off
| I S A N5 A NCTION V2
A N1 f 5.245 45 GHz 2.21 dBm
: N [1]f 5.249 60 GHz -18.96 dBm
4 Properties»
6
7
8
9 More
? 10f2
2
MSG STATUS
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4 QuieTek

Report No. 129065R-RFUSP32V01

Product
Test Item
Test Site
Test Mode

RF Radiated Measurement (Horizontal):

Router

Band Edge Data

No.3 OATS

Mode 2: Transmitter (802.11n-20BW 14.4Mbps) -Channel 36

Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. |/ A = g (dBUV) @Buvim) | (@Buvim) | (dBuvim) | Result
36 (Peak) | 5150.000 0.796 57.132 57.928 74.00 54.00 Pass
36 (Peak) | 5185.800 0.677 105.539 106.215 -- -- Pass
36 (Average) | 5120.200 0.884 40.476 41.361 74.00 54.00 Pass
36 (Average) | 5150.000 0.796 39.827 40.623 74.00 54.00 Pass
36 (Average) | 5184.400 0.681 90.102 90.783 - -- Pass
Figure Channel 36: Horizontal (Peak)
1200
1100
1000
0.0 /ﬁ) \
800
0.0 e e

60,0

Level({dBu¥ fm)

4004
3004
2004
100

no-

e

5100000

5110000

Figure Channel 36:

1200+

s190000 5130000

5140000

5150.000

5160 000

Frequency (MHz)

Horizontal (Average)

51700001

Sta0.000

5100 000

s300 0

11004
100.0
90,0
80,0
0.0
60,0

50,04

Level({dBu¥ fm)

4004
3004
2004
100

no-

5100000

Note:

ourwbdhE

5110000

detection.

510000

51300011

5140000

5150.000

5160 000

Frequency (MHz)

51700001

Sta0)

oo 5190000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*” means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

s300 0
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4 QuieTek

Report No. 129065R-RFUSP32V01

Product Router
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Mode 2: Transmitter (802.11n-20BW 14.4Mbps) -Channel 36
RF Radiated Measurement (Vertical):
Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit
Channel No. |~ 717y (dB) (dBuV) (@BuV/m) | (dBuv/m) | (dBuv/m) | Tesult
36 (Peak) | 5111.200 1.136 58.164 59.299 74.00 54.00 Pass
36 (Peak) | 5150.000 1.331 51.389 52.721 74.00 54.00 Pass
36 (Peak) | 5186.800 1.505 103.397 104.902 - - Pass
36 (Average) | 5119.800 1.177 41.773 42.950 74.00 54.00 Pass
36 (Average) | 5150.000 1.331 41.662 42.994 74.00 54.00 Pass
36 (Average) | 5174.800 1.449 88.105 89.553 -- - Pass
Figure Channel 36: Vertical (Peak)
1200+
11008
1008 4
00
800
E‘ 700 . Mg
= a00-
m
% 500
% 4004

3004
2004
100

no-

5100000

5110000

Figure Channel 36:
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5150 0011
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Frequency (MHz)

Vertical (Average)

51700001

Sta0.000

5100 000
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Level({dBu¥ fm)

5100000

Note:

ourwbdhE

5110000

detection.

510000
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5140000

5150 0011

5160 000

Frequency (MHz)

51700001

Sta0.000

5100 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“*» means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit of average

s300 0
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Product : Router

Test Item : Band Edge Data

Test Site : No.3 OATS

Test Mode  : Mode 2: Transmitter (802.11n-20BW 14.4Mbps) -Channel 48

Chain A
Test Frequency Measurement Level (20dB BW) Limit Result

(MH2z) (MH2z) (MH2z)
5240 5249.90 <5250 PASS

NOTE: Accordance with 15.215 requirement.

Agilent Spectrum Analyzer - Swept SA
| RF [s0&  ac | | | INT REF| | ALIGN AUTO [11:43:44 8M Sep 24, 2012

Marker 1 5.242850000000 GHz \ Avg Tybe: Log-Pur TACE[25 45 6 Marker
PHO: Fast Trig: Free Run TYPE M bt
I IFGain:Low Atten: 30 dB P AIEANY Selact Marker |
Mkr1 5.242 85 GHz 1
10 dBiciv__Ref 20.00 dBm 3.14 dBm
1
100
A g s | . - Normal
100 i \_ 42
-16.86 |
-20.0
300 e 2 Deitalf
ARD T i il ", Pl 7
oo ptt =
P Fixed
-70.0
Center 5.24000 GHz Span 50.00 MHZ
Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) off
| I S A N5 A NCTION V2
A N1 f 5.242 85 GHz 3.14 dBm
: N [1]f 5.249 90 GHz -17.79 dBm
4 Properties»
6
7
8
9 More
? 10f2
2
MSG STATUS
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Product : Router

Test Item : Band Edge Data

Test Site : No.3 OATS

Test Mode  : Mode 2: Transmitter (802.11n-20BW 14.4Mbps) -Channel 48

Chain B
Test Frequency Measurement Level (20dB BW) Limit Result

(MH2z) (MH2z) (MH2z)
5240 5249.60 <5250 PASS

NOTE: Accordance with 15.215 requirement.

Agilent Spectrum Analyzer - Swept SA
| RF [s0&  ac | | | INT REF| | ALIGN AUTO [11:42:45 8M Sep 24, 2012

Marker 1 5.245450000000 GHz \ Avg Tybe: Log-Pur TACE[25 45 6 Marker
PHO: Fast Trig: Free Run TYPE M bt
I IFGain:Low Atten: 30 dB i Select Marker.
Mkr1 5.245 45 GHz 1
10 dBiciv__Ref 20.00 dBm 2.21 dBm
0.0 %1
it PP PR PO | (8 Normal
100 A
-17.79 dBm|
-20.0 5 M
300 o i - Deitall
400 g e —
YU e ey
P Fixed
-70.0
Center 5.24000 GHz Span 50.00 MHZ
Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts) off
| I S A N5 A NCTION V2
A N1 f 5.245 45 GHz 2.21 dBm
: N [1]f 5.249 60 GHz -18.96 dBm
4 Properties»
6
7
8
9 More
? 10f2
2
MSG STATUS
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4 QuieTek

Report No. 129065R-RFUSP32V01

Product Router
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Mode 3: Transmitter (802.11n-40BW 30Mbps) -Channel 38
RF Radiated Measurement (Horizontal):
Channel No. Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
(MHz) (dB) (dBuV) (dBuVv/m) (dBuV/m) | (dBuV/m)
38 (Peak) | 5147.800 0.804 63.947 64.751 74.00 54.00 Pass
38 (Peak) | 5150.000 0.796 62.314 63.110 74.00 54.00 Pass
38 (Peak) | 5180.000 0.696 103.020 103.716 -- -- --
38 (Average) | 5150.000 0.796 46.796 47.592 74.00 54.00 Pass
38 (Average) | 5199.000 0.634 87.055 87.689 -- - -
Figure Channel 38: Horizontal (Peak)
1200~
110.0-
1000+ B et

90,04
80,0

-

7004

Level({d Bu¥V fin)

400+
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200+
100
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5100000
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Figure Channel 38:
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0.0
60,0

Pa

50,04

Level({dBu¥ fm)
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2004
100

no-

5100000

Note:

oukrwbdhE

5110000

detection.

510000
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5140000

5150.000

5160 000

Frequency (MHz)

si70000 5180.000

5100 000

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
“** means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

The average measurement was not performed when the peak measured data under the limit of average

s300 0
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4 QuieTek

Report No. 129065R-RFUSP32V01

Product Router
Test Item Band Edge Data
Test Site No.3 OATS
Test Mode Mode 3: Transmitter (802.11n-40BW 30Mbps) -Channel 38
RF Radiated Measurement (Vertical):
Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
| (MHz) (dB) (dBuV) (dBuVv/m) (dBuVv/m) | (dBuV/m)
38 (Peak) | 5148.400 1.324 61.511 62.835 -- -- Pass
38 (Peak) | 5150.000 1.331 59.847 61.179 74.00 54.00 Pass
38 (Peak) | 5175.400 1.451 100.456 101.907 -- -- Pass
38 (Average) | 5150.000 1.331 45.905 47.237 74.00 54.00 Pass
38 (Average) | 5197.400 1.557 84.808 86.365 - -- Pass
Figure Channel 38: Vertical (Peak)
1200~
1100
10008 4 R I e
000
800
E 700
E GU.U-MMWW
% 00
2 400-
004
200
100-
0o-
5100000 5110000 5120000 5130000 5140000 5150000 5160000 5170000 5180000 5190000 5200000
Frequency (MHz)
Figure Channel 38: Vertical (Average)
1200+
11008
1008 4
00 -
800
E‘ 700
= R00-
m
% 500
400 ]
200
200
100 -
D'D_I | I | | | | | | |
5100000 5110000 5120.000 5130000 5140000 5150000 S1a0.000 5170000 5180.000 5190000 5200000
Frequency (MHz)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. *“*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6.

detection.

The average measurement was not performed when the peak measured data under the limit of average
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€49 QuieTek

Report No. 129065R-RFUSP32V01

Product Router

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 3: Transmitter (802.11n-40BW 30Mbps)-Channel 46

Chain A

Test Frequency Measurement Level (20dB BW) Limit Result

(MH2z) (MH2z) (MHz)
5230 5249.95 <5250 PASS

NOTE: Accordance with 15.215 requirement.

Agilent Spectrum Analyzer - Swept SA

( | RF [s0%  ac | | | INT REF| | ALIGN 8UTD |12:00:07 PM Sep 24, 2012 .
[Display Line -19.43 dBm | Avg Type: Log-Pwr TACE[I 23456 Display
PNO: Fast (50 Trig: Free Run TYPE |1 b
I IFGain:Low Atten: 30 dB DETIPF NNNMN
jon»
MKr1 5.241 2 GHZ]|  Annotation
19 gsii _Ref 20.00 dBm 0.57 dBm
10,0 1
0.00 — ’ - Title»
-10.0 9
-20.0 -19.43 cbim|
300 Cra Graticule
) T on Off|
-40.0 ] -
P i,
£ DisplayLine
-19.43 dBm
700 on Off|
Center 5.23000 GHz Span 100.0 MHZ
Res BW 300 kHz #VBW 1.0 MHz #Sweep 500 ms (1001 pts)
0D [ v ] FUNCTION | FUNCTION WIDTH FUNCTION VALUE
1 N f 52412 GHz 057 dBm
2IN[1]F 5.249 95 GHz -20.846 dBm
3 System
g Display»
5 Settings
¥
8
9
10
11
12
MSG STATUS
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€49 QuieTek

Report No. 129065R-RFUSP32V01

Product Router

Test Item Band Edge Data

Test Site No.3 OATS

Test Mode Mode 3: Transmitter (802.11n-40BW 30Mbps)-Channel 46

Chain B

Test Frequency Measurement Level (20dB BW) Limit Result

(MH2z) (MH2z) (MHz)
5230 5249.90 <5250 PASS

NOTE: Accordance with 15.215 requirement.

Agilent Spectrum Analyzer - Swept SA

X/ | RF [s0&  AC | | | INT REF| | ALIGN AUTD [11:59:17 &M Sep 24, 2012 Mark
[Marker 2 5.250000000000 GHz | Avg Type: Log-Pwr TRACE[1 23456 arker
PHO: Fast (0 Trig: Free Run TYPE rg‘nmm
I IFGain:Low Atten: 30 dB ol Select Maﬂ(er’
Mkr2 5.249 90 GHz 2
10dBidiv_Ref 20.00 dBm -21.72 dBm
og
100 1
aon : Normal
-10.0 '.‘
200 “*2 2011 oo
00 Deltal
i M)
-400 —= i
00 ot ~unbghngy |
60.0 .
Fixed
70.0

Center 5.23000 GHz
Res BW 300 kHz

Span 100.0 MHZ
#VBW 1.0 MHz #Sweep 500 ms (1001 pts)

Off]
| EEEEE | v [ FUNCTIoN [ FUNCTIONWIDTH
1 NJ1]f 5217 4 GHz -0.110 dBm
2l N [1]f 5.249 90 GHz -21.721 dBm
3
‘51 Properties®
3
7
8
9 More
o 10f2
12

STATUS
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E4 QuieTek Report No. 129065R-RFUSP32V/01

8. Frequency Stability

8.1. 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 / MY 48030495 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.

8.2. Test Setup

Power Meter

g B | Q

[0=1=1=mum

Temperature

] Chamber

mgmd

8.3. Limits

Manufactures of U-NII devices are responsible for ensuring frequency stability such that an emission
is maintained within the band of operation under all conditions of normal operation as specified

8.4. Test Procedure

The EUT was setup to ANSI C63.4, 2003; tested to DTS test procedure of FCC KDB-789033 for
compliance to FCC 47CFR Subpart E requirements.

8.5. Uncertainty

+ 150 Hz
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8.6. Test Result of Frequency Stability

Product : Router
Test Item : Frequency Stability
Test Site : Temperature Chamber
Test Mode Carrier Wave
Chain A
. Frequency Frequency
Test Conditions Channel /A\F (MHz)
(MHz) (MHz)
36 5180.0000 5180.0064 -0.0064
38 5190.0000 5190.0089 -0.0089
Tnom (20) °C  [Vnom (120)V 44 5220.0000 5220.0095 -0.0095
46 5230.0000 5230.0085 -0.0085
48 5240.0000 5240.0099 -0.0099
36 5180.0000 5180.0058 -0.0058
38 5190.0000 5190.0099 -0.0099
Tmax (50) °C  |Vmax (138)V 44 5220.0000 5220.0095 -0.0095
46 5230.0000 5230.0085 -0.0085
48 5240.0000 5240.0098 -0.0098
36 5180.0000 5180.0058 -0.0058
38 5190.0000 5190.0099 -0.0099
Tmax (50) °C  |Vmin (102)V 44 5220.0000 5220.0095 -0.0095
46 5230.0000 5230.0085 -0.0085
48 5240.0000 5240.0098 -0.0098
36 5180.0000 5180.0100 -0.0100
38 5190.0000 5190.0089 -0.0089
Tmin (0)°C  |Vmax (138)V 44 5220.0000 5220.0095 -0.0095
46 5230.0000 5230.0098 -0.0098
48 5240.0000 5240.0094 -0.0094
36 5180.0000 5180.0100 -0.0100
38 5190.0000 5190.0089 -0.0089
Tmin (0)°C  |Vmin (102)V 44 5220.0000 5220.0095 -0.0095
46 5230.0000 5230.0098 -0.0098
48 5240.0000 5240.0094 -0.0094
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Chain B
Test Conditions Channel | Frequency (MHz) | Frequency (MHz) /A\F (MHz)
36 5180.0000 5180.0065 -0.0065
38 5190.0000 5190.0091 -0.0091
Tnom (20) °C  |Vnom (120)V 44 5220.0000 5220.0098 -0.0098
46 5230.0000 5230.0087 -0.0087
48 5240.0000 5240.0101 -0.0101
36 5180.0000 5180.0059 -0.0059
38 5190.0000 5190.0101 -0.0101
Tmax (50) °C  {Vmax (138)V 44 5220.0000 5220.0098 -0.0098
46 5230.0000 5230.0087 -0.0087
48 5240.0000 5240.0100 -0.0100
36 5180.0000 5180.0059 -0.0059
38 5190.0000 5190.0101 -0.0101
Tmax (50) °C  |Vmin (102)V 44 5220.0000 5220.0098 -0.0098
46 5230.0000 5230.0087 -0.0087
48 5240.0000 5240.0100 -0.0100
36 5180.0000 5180.0101 -0.0101
38 5190.0000 5190.0091 -0.0091
Tmin (0)°C  {Vmax (138)V 44 5220.0000 5220.0098 -0.0098
46 5230.0000 5230.0100 -0.0100
48 5240.0000 5240.0096 -0.0096
36 5180.0000 5180.0101 -0.0101
38 5190.0000 5190.0091 -0.0091
Tmin (0)°C  |Vmin (102)V 44 5220.0000 5220.0098 -0.0098
46 5230.0000 5230.0100 -0.0100
48 5240.0000 5240.0096 -0.0096
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9. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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Attachment 1: EUT Test Photographs
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Attachment 2: EUT Detailed Photographs
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