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Intertek

1. Summary of Test Data

FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

Test/Requirement Description Applicable Rule Result
Minimum 6 dB Bandwidth 15.247(a)(2) Pass
Maximum Output Power 15.247(b) Pass
Power Spectral Density 15.247(e) Pass
RF Antenna Conducted Spurious 15.247(d) Pass
Radiated Spurious Emission 15.247(d), 15.205, 15.209 Pass
Emission on the Band Edge 15.247(d) Pass
AC Power Line Conducted Emission 15.207 Pass
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Intertek

FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

2. General Information

Identification of the EUT

Product:
Model No.:
FCC ID.:

Frequency Range:

Channel Number:

Rated Power:
Power Cord:
Data Cable:

Sample Received:

Test Date(s):
Note 1:

Note 2:

Wireless N NetUSB Router
NBG-419N v2
IBBNBG-419NV2

1. 2412 MHz ~ 2462 MHz for 802.11b, 802.11g, 802.11n HT20
2. 2422 MHz ~ 2452 MHz for 802.11n HT40

1. 11 channels for 2412 MHz ~ 2462 MHz
2. 7 channels for 2422 MHz ~ 2452 MHz

DC 12 V from Adapter

N/A

RJ-45 UTP Cat.5 10 meter x 1

Jan. 16, 2012

Feb. 14,2012 ~ Apr. 18, 2012

This report is for the exclusive use of Intertek's Client and is
provided pursuant to the agreement between Intertek and its
Client. Intertek's responsibility and liability are limited to the
terms and conditions of the agreement. Intertek assumes no
liability to any party, other than to the Client in accordance with
the agreement, for any loss, expense or damage occasioned by
the use of this report. Only the Client is authorized to permit
copying or distribution of this report and then only in its entirety.
Any use of the Intertek name or one of its marks for the sale or
advertisement of the tested material, product or service must
first be approved in writing by Intertek. The observations and
test results in this report are relevant only to the sample tested.
This report by itself does not imply that the material, product, or
service is or has ever been under an Intertek certification
program.

When determining the test conclusion,
Uncertainty of test has been considered.

the Measurement

Page 4 of 243



Intertek

FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

Description of EUT

The EUT is Wireless N NetUSB Router, and was defined as information technology
equipment.

For more detail features, please refer to User's manual as file name “Installation
guide.pdf”
Antenna description

1. Invax 2 dBi Antenna

The antenna is affixed to the EUT using a unique connector, which allows for
replacement of a broken antenna, but DOES NOT use a standard antenna jack or
electrical connector.

Antenna Gain : 2 dBi
Antenna Type : Dipole antenna
Connector Type : SMA reverse

2. SAYTEC 2 dBi Antenna

The antenna is affixed to the EUT using a unique connector, which allows for
replacement of a broken antenna, but DOES NOT use a standard antenna jack or
electrical connector.

Antenna Gain : 2 dBi
Antenna Type : Dipole antenna
Connector Type : SMA reverse

3. Invax 5 dBi Antenna

The antenna is affixed to the EUT using a unique connector, which allows for
replacement of a broken antenna, but DOES NOT use a standard antenna jack or
electrical connector.

Antenna Gain : 5 dBi
Antenna Type : Dipole antenna
Connector Type : SMA reverse

Page 5 of 243



IntertEk FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

Adapter information

The EUT will be supplied with a power supply from below list:

No. Brand Model no. Specification

I/P: 100-240Vac, 50/60Hz, 0.3A
Adapter 1 | DVE DSA-12G-12 FUS 120120 O/P: +12Vdc, 1A
I/P: 100-240Vac, 50/60Hz, 0.3A

O/P: +12Vdc, 1A

Adapter 2 | DVE DSA-12CA-12 120100

Peripherals equipment

Peripherals Brand Model No. Serial No.

Notebook PC DELL Latitude D610 2YWZK1S
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IntertEk FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

Operation mode

The EUT was pre-tested with two adapters in the flat or upright position. The worst
case was found when the EUT was supplied with 12 Vdc from Adapter 2 (Test voltage:
120Vac, 60Hz) in the flat position and it was run in TX mode that was controlled by
“‘RT3352QA” program.

The EUT was transmitted continuously during the test.

With individual verifying, the maximum output power was found out 11 Mbps data rate
for 802.11b mode, 54 Mbps data rate for 802.11g mode, 150 Mbps data rate for
802.11n HT 20 mode and 150 Mbps data rate for 802.11n HT 40 mode.

The final tests were executed under these conditions recorded in this report individually.
Please refer the details below:

Chain 0: 802.11b channel 6 Chain 0: 802.11n HT20 channel 6
Data rate (Mbps)| PK(dBm) Data rate (Mbps) PK(dBm)
1 18.37 6.5 18.76
2 18.47 13 18.97
5.5 18.51 19.5 19.29
11 18.64 26 19.42
39 21.29
52 21.21
58.5 21.46
65 22.08
Chain 0: 802.11g channel 6 Chain 0: 802.11n HT40 channel 6
Data rate (Mbps)| PK(dBm) Data rate (Mbps) PK(dBm)
6 21.42 13 19.14
9 21.59 26 19.26
12 21.79 39 19.48
18 21.82 52 19.81
24 21.93 78 20.03
36 22.06 104 20.62
48 22.23 117 21.14
54 22.36 130 21.45
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IntertEk FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

3. Maximum 6 dB Bandwidth

Name of Test Maximum 6 dB Bandwidth

Base Standard FCC 15.247 (a)(2)

Test Result: Complies
Measurement Data: See Table & plots below

Method of Measurement:
Make the measurement with the spectrum analyzer’s resolution bandwidth (RBW) =

100

kHz. In order to make an accurate measurement, set the span greater than RBW. The
6 dB bandwidth must be greater than 500 kHz.

Test Diagram:

Attenuator
o &
O@ DC block
56 — EUT

Spectrum Analyzer

Note: The EUT was tested while in a continuous transmit mode and the worst case
data rates are 11 Mbps data rate for 802.11b mode, 54 Mbps data rate for
802.11g mode, 150 Mbps data rate for 802.11n HT20 mode and 150 Mbps data
rate for 802.11n HT40 mode. The EUT was tuned to a low, middle and high
channel.
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Intertek

Table: Maximum 6 dB Bandwidth

FCC ID. : IBBNBG-419NV2

Report No.: TS12020033-EME

Invax 2 dBi Antenna

Frequency 6dB Bandwidth Min. Limit .
Mode | Channel Pass/Fail
(MHz) (MHz) (MHz)
1 2412 10.276 0.5 Pass
802.11b 6 2437 11.158 0.5 Pass
11 2462 10.276 0.5 Pass
1 2412 16.132 0.5 Pass
802.11g
. 6 2437 16.373 0.5 Pass
Chain 0
11 2462 16.447 0.5 Pass
1 2412 16.461 0.5 Pass
802.11g
. 6 2437 16.454 0.5 Pass
Chain 1
11 2462 16.454 0.5 Pass
6dB Bandwidth
Frequency anawl Min. Limit )
Mode | Channel (MHz) Pass/Fail
(MHz) - - (MHz)
Chain 0 Chain 1
1 2412 16.690 16.769 0.5 Pass
802.11n
HT20 6 2437 16.690 16.776 0.5 Pass
11 2462 16.610 16.776 0.5 Pass
3 2422 35.444 35.564 0.5 Pass
802.11n
HT40 6 2437 35.444 35.564 0.5 Pass
9 2452 35.566 35.403 0.5 Pass
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IntertEk FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

SAYTEC 2 dBi Antenna

Frequency 6dB Bandwidth Min. Limit .
Mode | Channel Pass/Fail
(MHz) (MHz) (MHz)
1 2412 10.516 0.5 Pass
802.11b 6 2437 11.078 0.5 Pass
11 2462 11.153 0.5 Pass
1 2412 16.371 0.5 Pass
802.11g
. 6 2437 16.380 0.5 Pass
Chain 0
11 2462 16.438 0.5 Pass
2412 16.457 0.5 Pass
802.11g
. 6 2437 16.374 0.5 Pass
Chain 1
11 2462 16.378 0.5 Pass
6dB Bandwidth
Frequency anawl Min. Limit )
Mode | Channel (MHz) Pass/Fail
(MHz) - - (MHz)
Chain 0 Chain 1
1 2412 16.851 16.370 0.5 Pass
802.11n
HT20 6 2437 16.690 16.934 0.5 Pass
11 2462 16.530 17.016 0.5 Pass
3 2422 35.604 35.607 0.5 Pass
802.11n
HT40 6 2437 35.444 35.448 0.5 Pass
9 2452 35.441 35.564 0.5 Pass
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IntertEk FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

Invax 5 dBi Antenna

Frequency 6dB Bandwidth Min. Limit .
Mode | Channel Pass/Fail
(MHz) (MHz) (MHz)
1 2412 11.153 0.5 Pass
802.11b 6 2437 10.997 0.5 Pass
11 2462 10.757 0.5 Pass
1 2412 16.442 0.5 Pass
802.11g
. 6 2437 16.380 0.5 Pass
Chain 0
11 2462 16.454 0.5 Pass
2412 16.459 0.5 Pass
802.11g
. 6 2437 16.369 0.5 Pass
Chain 1
11 2462 16.449 0.5 Pass
6dB Bandwidth
Frequency anawl Min. Limit )
Mode | Channel (MHz) Pass/Fail
(MHz) - - (MHz)
Chain 0 Chain 1
1 2412 16.771 16.771 0.5 Pass
802.11n
HT20 6 2437 16.690 17.001 0.5 Pass
11 2462 16.530 16.610 0.5 Pass
3 2422 35.921 35.564 0.5 Pass
802.11n
HT40 6 2437 35.608 35.564 0.5 Pass
9 2452 35.441 35.564 0.5 Pass
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Intertek

FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

Invax 2 dBi Antenna: 6 dB Bandwidth @ 802.11b mode channel 1

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 0.23 dB VBW 100 kHz
1 dBm 10.27596192 MHz SWT 10 ms Unit dBm
2T dB[Offset viliT1] -10/.08 dBm E
. AJJMA/quﬁjﬁﬁLJé 0406700404 GHz
—10p=o1=8-B42 dB o - —
u
10, 27596182 MHz
o0 Vi |1T11 -3[.84 dBm
2.41420141 GHz
/ 1
1VIEW / \\ 1MA
40
| n.ﬂr \ﬁ.n "
EUMNM . v
_80 %
-70
-80)
-90
-gg
Center 2.412 GHz 4 MHz/ Span 40 MHz
Title: 6dB Occupied Bandwidth,
Comment A: 11b 2412 ch! ChainD
Date: 11.APR.2012 13:56:47
Invax 2 dBi Antenna: 6 dB Bandwidth @ 802.11b mode channel 6
4, Delta 1 [T1] RBW 100 kHz RF Att 10 dB
o
5" Ref Lvl 0.09 dB VBW 100 kHz
11 dBm 11.15772545 MHz SWT 10 ms Unit dBm
1
21 dB[Uffset vi[IT1] -7.79 aBm E
2.43170/404 GHz
. 3 fra o oo o
MJbAﬂkaNMML T 4
1I1.15772645 MHz
| D1 -7 .|085 dBm %‘M w‘v% 7T —1[.08 B
_1n VA. -
1J\ 2. 43647835 GHz
-20)
1VIEW 1MA
-30 // 1
b /"J \\MA
_A0 Ay l“lv‘l\ﬂh\r'.\ /\’\/\M\nm N
A |
-60
-70
-80
-9
Center 2.437 GHz 4 MHz/ Span 40 MHz
Title: 6dB Occupied Bandwidth,
Comment A: 11b 2437 chB ChainD
Date: 11.APR.2012 14:00:02
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Intertek

FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

Invax 2 dBi Antenna: 6 dB Bandwidth @ 802.11b mode channel 11

4, Delta 1 [T1] RBW 100 kHz RF Att 10 dB
4‘ Ref Lvl 0.45 dB VBW 100 kHz
11 dBm 10.27596192 MHz SWT 10 ms Unit dBm
1
21 dB|Offset MEIEEE -9[.80 aBm
2.45670404 GHz
0 [ N P
— 4
VLAAAJL”VljhAL 10.2753960192 MHz
okt o liss dng W m{ v3|[T1] 314 dBm
V)ﬂf wmbi 2. 464200441 GHZ
-20)
30 f/r 1\1
40 1
50 Al \H}[f L\MIA. fan
/ot ) B
-60)
-70
-80
_ag
Center 2.462 GHz 4 MHz/ Span 40 MHz
Title: 6dB Occupied Bandwidth,
Comment A: 11b 2462 chl1l ChainO
Date: 11.APR.2012 14:01:55

|
A

Invax 2 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11g mode channel 1

11

Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
{5 Ref Lvl 2.28 dB VBW 100 kHz

11 dBm 16.132344639 MHz SWT 10 ms Unit dBm

21 dB|Uffset MU RN -6[.36 daBm

3 2.40380[839 GHz,
0 {1 b I R P —
. AL | TGP A | Y

v [[T11 1.50 dBm

2. 4133265 GHZ|

-20

-30

it

L

W \ﬂ“ﬂﬂqvh‘uduq

-50

-60

-70

-80

_g9l

Center 2.412 GHz

Title: 6dB Occupie
Comment A: 11g 2412 ch

Date:

11.APR.2012

4 MHz/

d Bandwidth,
1 ChainD
14:04:44

Span 40 MHz
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Intertek FCC ID. : IBBNBG-419NV2

Report No.: TS12020033-EME

Invax 2 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11g mode channel 6

‘, Delta 1 [T1] RBU 100 kHz  RF Att 10 dB
4’ Ref Lvl 1.83 dB VBW 100 KkHz
11 dBm 16.37282565 IMHz SWT 10 ms Unit dBm
11
2T dB[Offset vi|iT1] -4.71 dBmE
3 2.42880839 GHz
o L B I Y P des
o1 -3.p5 dBm ﬁhw HM VQUU 1637282665

V3 |[T1] 2|.45 dBm

-10
/ \1 2. 4383265 GHz
20
1VIEW J]’ \ 1MaA
30 #
MWM l"WH‘H
40 -

-50

-60

-70

-80

_ag

Center 2.437 GHz 4 MHz/ Span 40 MHz

Title: 6dB Occupied Bandwidth,
Comment A: 11g 2437 chB ChainD
Date: 11.APR.2012 14:10:52

Invax 2 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11g mode channel 11

& Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
%
{5 Ref Lvl 2.59 dB VBW 100 kHz
11 dBm 16.44734463 MHz SWT 10 ms Unit dBm
11
21 dB|Uffset MU RN -9[.82 dBm E
2.453B1311 GHz
0 3 Pl P o o
— = Sz
J‘\MIA/“MW 1 1I5. 44734469 MHZz
2L 7 {rse dBm 25 | T —i|.en 9e
/ L 2. 4633265 GHz

-20
1VIENW /{ \ 1MA
-30 I/ K\

-B60

-70

-80

-89

Center 2.462 GHz 4 MHz/ Span 40 MHz

Title: 6dB Occupied Bandwidth,
Comment A: 11g 2462 chll ChainD
Date: 11.APR.2012 14:12:44
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FCC ID. : I88NBG-419NV2
Report No.: TS12020033-EME

Invax 2 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11g mode channel 1

4, Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
4‘ Ref Lvl 0.98 dB VBW 100 KHz
11 dBm 16.46055110 MHz SWT 10 ms Unit dBm
1
21 dB|Offset MEIEEE -7.28 aBm E
2.40380839 GHz
D 3 4 L4 ol oo oo
T ofog—d=
1 1l6. 46055/110 MHz
71D*D1 -6.p53 dBm » SWT1] ~0[-65 dbm
J L 2. 4133265 GHz|
20
1VIEW #K \M 1MaA
30

g S

L

-50

-60

-70

-80

—gg

Center 2.412 GHz

4 MHz/

Title: 6dB Occupied Bandwidth,
Comment A: 11g 2412 ch! Chainl
Date: 11.APR.2012

19:21:28

Span 40

MHz

Invax 2 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11g mode channel 6

4, Delta 1 [T1] RBW 100 kHz RF Att 10 dB
%
5" Ref Lvl 1.19 dB VBW 100 kHz
11 dBm 16.453B1764 MHz SWT 10 ms Unit dBm
1
2T dB[Offset MIGEE —2|. 74 B gy
3 A
2.42880[339 GHz
. 1 d oo o
0 R
o1 -2.|753 dBm 15.45381[764 MHZ
" v3([T11 3.25 dBm
/ \ 2. 4383265 GHz
-20)
1VIEW Jf \w 1MA
-30 - 1}4' {
f iy
-50
-60
-70
-80
-9
Center 2.437 GHz 4 MHz/ Span 40 MHz
Title: 6dB Occupied Bandwidth,
Comment A: 11g 2437 chb Chainl
Date: 11.APR.2012 19:23:05
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Intertek FCC ID. : IBBNBG-419NV2

Report No.: TS12020033-EME

Invax 2 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11g mode channel 11

& Delta 1 [T1] RBU 100 kHz  RF Atf 10 dB
4‘ Ref Lvl 0.85 dB VBW 100 KHz
11 dBm 16.45429860 MHz SWT 10 ms Unit dBm
11
2T dB| Offset Y71l 23 B e
A
3 2.45380839 GHz
0 I LS e
PR MJ]\MANA'\»\M 1|5 45429860 MHz
0 3 k711 o.19 dBm
} \ 2. 4633265 GHz

-20
1VIENW /{ \% 1MA

1yl \
it T

-50

-60

-70

-80

_ag

Center 2.462 GHz 4 MHz/ Span 40 MHz

Title: 6dB Occupied Bandwidth,
Comment A: 11g 2462 ch!l Chaint
Date: 11.APR.2012 19:24:51

Invax 2 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11n HT20 mode channel 1

& Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
bl
{5 Ref Lvl 2.86 dB VBW 100 kHz
11 dBm 16.69036072 MHz SWT 10 ms Unit dBm
11
21 dB|Uffset MU RN -10[. 73 dBm E

2.403B82|006 GHz|

41 o oo
r = i=mmei=)

n] 1 1l5.69036p72 MHz
o2l -8.81 dBm EATAAE T3 _2l.58 dBm
M 2. 4133265 GHZ|

-20
1VIENW ; \ 1MA
-30 4

Vv )l
,EDJJHQﬁAMUVWuMMf \MMUJM‘Mﬁifl
-B60
-70
-80
-89
Center 2.412 GHz 4 MHz/ Span 40 MHz
Title: 6dB Occupied Bandwidth,
Comment A: 11n HT20 2412 chl ChainO
Date: 11.APR.2012 14:32:01
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Intertek FCC ID. : IBBNBG-419NV2

Report No.: TS12020033-EME

Invax 2 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11n HT20 mode channel 6

& Delta 1 [T1] RBW 100 kHz RF Att 10 dB
4‘ Ref Lvl 0.64 dB VBW 100 kHz
11 dBm 16.69036072 MHz SWT 10 ms Unit dBm
11
2T dB| Offset IR ~11].33 B gy
2.428682006 GHz
0 BrE4—at
5.69036072 MHz
o2l -B.1943 oBm b4 cbr
2.43832265 GHz
-20
-30
) ot
o] W‘w—\wﬁr
-60
-70
-80
_gg
Center 2.437 GHz 4 MHz/ Span 40 MHz
Title: 6dB Occupied Bandwidth,
Comment A: 11n HT20 2437 chB6 ChainO
Date: 11.APR.2012 14:33:50

Invax 2 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11n HT20 mode channel 11

4, Delta 1 [T1] RBW 100 kHz  RF Att 10 dB
%
{5 Ref Lvl 2.15 dB VBW 100 kHz
11 dBm 16.61020040 MHz SWT 10 ms Unit dBm
1
21 dB|Uffset MU RN -10[.87 dBm ?
2.45382006 GHz,
0 — = —
1l5.61020040 MHz
o2 _-B8.1864 dBm T11 -2l.96 dBm

2.46332265 GHz

i | \
/ '

TRV

-B60

-70

-80

-89

Center 2.462 GHz 4 MHz/ Span 40 MHz

Title: 6dB Occupied Bandwidth,
Comment A: 11n HT20 2462 chll ChainO
Date: 11.APR.2012 14:35:42
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Intertek FCC ID. : IBBNBG-419NV2

Report No.: TS12020033-EME

Invax 2 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11n HT20 mode channel 1

& Delta 1 [Tt] RBW 100 kHz  RF Att 10 dB
)
&5 Ret Ly 0.47 dB VBW 100 kHz
11 dBm 16.76859718 MHz SWT 10 ms Unit dBm
11
2T dB| Df fset viiT1] "o[.67 dBm| g

2.40325B894 GHz

bl al 4o o
] S4B

=
16.76859[719 MHz
: A A kﬂ?lﬁl[ﬁ] 3.30 dB
1ol =903 dB Y -3 |

. J |
T Vot

-50

-B60

-70

-B0

_gg|

Center 2.412 GHz 4 MHz/ Span 40 MHz

Title: 6dB Occupied Bandwidth,
Comment A: 11n HT20 2412 ch!l Chainl
Date: 11.APR.2012 19:41:46

Invax 2 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11n HT20 mode channel 6

s Delta t [T1] RBU 100 KHz  RF Att 10 o8
& Ref Lyl 0.34 dB VBW 100 KHz
11 dBm 16.77568136 MHz  SWT 10 ms Unit dBm
1
2T dB|Dffset Yi[iT1] -5|-20 dBn|

2.42825B378 GHz

4 lrran al o4 o
—+ -

A 16. 77568136 MHz
AJM | [T11 -3[.11 dBm
) L)

2.44209P18 GHz
-20 / \
-30 J/ \\
-40

st Y

[i§)

1Rl -9.106 dB

-B60

-70

-80

_gg|

Center 2.437 GHz 4 MHz/ Span 40 MHz

Title: 6dB Occupied Bandwidth,
Comment A: 11n HT20 2437 chB6 Chainl
Date: 11.APR.2012 19:43:48
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Intertek FCC ID. : IBBNBG-419NV2

Report No.: TS12020033-EME

Invax 2 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11n HT20 mode channel 11

Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl 0.42 dB VBW 100 KHz
1 dBm 16.77568136 MHz ~ SWT 10 ms Unit dBm
21 dB|Offset 3 virT1] 10|47 B e
. 2453250378 GHz
T IR P I .
15. 77568136 MHz,
v3|1]1) -4.07 dBm

. i
) .;.AH.AWW \u o

-60

-70

-80

-90

-gg

Center 2.462 GHz 4 MHz/ Span 40 MHz

Title: 6dB Occupied Bandwidth,
Comment A: 11n HT20 2462 chll Chainl
Date: 11.APR.2012 19:47:14

Invax 2 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11n HT40 mode channel 3

Delta 1 [T1) RBW 100 kHz  RF Att 0 db
Ref Lvl 0.80 dB VB 100 kHz
1 dBm 35.44354709 MHz SWT 20 ms Unit dBm
21 dB|Dffset GRS -20]- 46 dBm| ey

2.40436|114 GHz

bl al o0 o
= —BE—aE

35.44354/709 MHz
oplnt —:dl 503 oA .‘MMW N\M}UMAA)‘\WL 1] -13/.50 dBn
[ w 2. 42576[754 GHZ]
-30 )
40 J/ \\

[l

;ED L‘WMMFUV %Mw

-70

-80

-90

_gg|

Center 2.422 GHz B8 MHz/ Span 80 MHz

Title: 6dB Occupied Bandwidth,
Comment A: 11n HT40 2422 ch3 Chain0
Date: 11.APR.2012 14:56:28
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Intertek FCC ID. : IBBNBG-419NV2

Report No.: TS12020033-EME

Invax 2 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11n HT40 mode channel 6

Delta 1 [T1) RBW 100 kHz  RF Att 0 B
Ref Lvl -0.13 dB VBW 100 kHz
1 dBm 35.44354709 MHz SWT 20 ms Unit dBm
71 dB|Offset viliT1) RV ERET
3 [
2.41936[114 GHz
10 1i|l Ll l|btkw1] I DT
FO1 -13).306 dB VAT -u ] S T2Z 354709 Tz
20 v3 [%1] -7.31 dBn
\ 2. 43211p22 GHz
-30

1VIEW / \ 1MA
_40 "

-50 JWAM,MMM WMM‘!’VA"LAMJW

-60

-70

-80

-90

-gg

Center 2.437 GHz 8 MHz/ Span 80 MHz

Title: 6dB Occupied Bandwidth,
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Invax 5 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11g mode channel 6
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Invax 5 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11g mode channel 1
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Invax 5 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11g mode channel 11
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Invax 5 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11n HT20 mode channel 6
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Invax 5 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11n HT20 mode channel 1
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Invax 5 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11n HT20 mode channel 11
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Invax 5 dBi Antenna: Chain 0: 6 dB Bandwidth @ 802.11n HT40 mode channel 6
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Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl 1.24 dB VBW 100 kHz
1 dBm 35.44110220 MHz SUT 20 ms Unit dBm
21 dB|Dffset GRS ~19.56 dbm [éj
2. 43436[114 GHz
10 . sos oz
35.44110p20 MHz,
,_Dl ,IB 156 dB ]h MMhI MWIJ"WT 12 15 4B
. . n v i [ 12l 16eBm
w >.46330p61 GHz
-30
1VIEW / 1MA

/ Y

;EDW«MWM VV\W%

-60

-70

-80

-90

_gg|

Center 2.452 GHz B8 MHz/ Span 80 MHz

Title: 6dB Occupied Bandwidth,
Comment A: 11n HT40 2452 ch3 Chain0
Date: 11.APR.2012 20:34:20

Page 41 of 243



Intertek FCC ID. : IBBNBG-419NV2

Report No.: TS12020033-EME

Invax 5 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11n HT40 mode channel 3
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Invax 5 dBi Antenna: Chain 1: 6 dB Bandwidth @ 802.11n HT40 mode channel 9
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4. 99 % Occupied Bandwidth

Name of Test 99 % Occupied Bandwidth

Base Standard None; for reporting purposes only
Test Result: Complies
Measurement Data: See Table & plots below

Method of Measurement:

Reference FCC document: KDB558074

A portion of the transmitted signal is coupled to a Spectrum Analyzer with a resolution
bandwidth of at least 1 % of the bandwidth of the transmitted signal. The resolution
bandwidth is chosen so as not to reduce the peak level of the measured waveform.
The appropriate bandwidth mask is applied to the output waveform to verify
compliance.

Test Diagram:

Attenuator
I &
O@ DC block
o0 — EUT

Spectrum Analyzer

Note: The EUT was tested while in a continuous transmit mode and the worst case
data rates are 11 Mbps data rate for 802.11b mode, 54 Mbps data rate for
802.11g mode, 150 Mbps data rate for 802.11n HT20 mode and 150 Mbps data
rate for 802.11n HT40 mode. The EUT was tuned to a low, middle and high
channel.
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Invax 2 dBi Antenna
Frequency Occupied Bandwidth
Mode Channel
(MHz) (MHz)
2412 15.030
802.11b 6 2437 15.531
11 2462 15.130
2412 16.733
802119 6 2437 17.034
Chain 0 -
11 2462 16.833
2412 16.833
802.11g 6 2437 16.733
Chain 1 -
11 2462 16.733
Occupied Bandwidth
Mode Channel Frequency (MHz)
(MHz)
Chain 0 Chain 1
1 2412 17.635 17.635
802.11n 6 2437 17.735 17.735
HT20 - -
11 2462 17.635 17.635
3 2422 36.272 36.272
802.11n 6 2437 36.472 36.472
HT40 - -
9 2452 36.472 36.272
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SAYTEC 2 dBi Antenna
Frequency Occupied Bandwidth
Mode Channel
(MHz) (MHz)
2412 15.030
802.11b 6 2437 15.531
11 2462 15.030
2412 16.733
802119 6 2437 16.933
Chain 0 -
11 2462 16.633
2412 16.633
802.11g 6 2437 16.733
Chain 1 -
11 2462 16.733
Occupied Bandwidth
Mode Channel Frequency (MHz)
(MHz)
Chain 0 Chain 1
1 2412 17.635 17.735
802.11n 6 2437 17.535 17.735
HT20 - -
11 2462 17.735 17.635
3 2422 36.272 36.272
802.11n 6 2437 36.472 36.472
HT40 - -
9 2452 36.272 36.472
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Invax 5 dBi Antenna
Frequency Occupied Bandwidth
Mode Channel
(MHz) (MHz)
2412 15.030
802.11b 6 2437 15.130
11 2462 15.430
2412 16.533
802119 6 2437 16.833
Chain 0 -
11 2462 16.733
2412 16.733
802.11g 6 2437 16.833
Chain 1 -
11 2462 16.833
Occupied Bandwidth
Mode Channel Frequency (MHz)
(MHz)
Chain 0 Chain 1
1 2412 17.635 17.735
802.11n 6 2437 17.635 17.635
HT20 - -
11 2462 17.635 17.735
3 2422 36.272 36.472
802.11n 6 2437 36.472 36.472
HT40 - -
9 2452 36.272 36.272
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Invax 2 dBi Antenna: 99 % Occupied Bandwidth @ 802.11b mode channel 1
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Invax 2 dBi Antenna: 99 % Occupied Bandwidth @ 802.11b mode channel 11
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Invax 2 dBi Antenna: Chain 0: 99 % Occupied Bandwidth @ 802.11g mode channel 6
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Invax 2 dBi Antenna: Chain 0: 99 % Occupied Bandwidth @ 802.11g mode channel 11
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Invax 2 dBi Antenna: Chain 1: 99 % Occupied Bandwidth @ 802.11g mode channel 1
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