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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

1. Summary of Test Data

Test/Requirement Description Applicable Rule Result
Minimum 6dB 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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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

2. General Information

Identification of the EUT

Product:
Model No.:
FCC ID.:

Frequency Range:

Channel Number:

Rated Power:
Power Cord:

Sample Received:

Test Date(s):
Note 1:

Note 2:

802.11n WLAN Mini-PCI Module
HL-11N

TWS-HL-11N

2412 MHz to 2462 MHz for 802.11b/g/n HT20
2422 MHz to 2452 MHz for 802.11n HT40

11 channels for 802.11b/g/n HT20
7 channels for 802.11n HT40

DC 3.3V from Notebook PC

N/A

Dec. 28, 2009

Jan. 06, 2010 ~ Jan. 26, 2010

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, the Measurement
Uncertainty of test has been considered.
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Description of EUT

The EUT is a 802.11n WLAN Mini-PCI Module. It supports two transmitted and three
received MIMO functions. It can transmit sorely at 802.11b/g mode and transmit

independently and simultaneously at 802.11n mode.

Both chain 0 and chain 1 would be tested separately when the modular operated at
802.11b/g mode. The worst case is found by chain 0 of 802.11b/g mode. And, only the
worst data is shown on the test report.

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

Antenna

description

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.
Ant. Model number Antenna Type Connector Type Gain (dBi)
1 IWX-144RSXXX-257 Dipole Antenna SMA Reverse 2
2 IWX-1511RSXX-999 Dipole Antenna SMA Reverse 5
Dipole Antenna
3 IWF-144XIPAX-257 attached with IPEX 2
antenna cable
4 C612-510008-A Dipole Antenna SMA Reverse 2
Antenna Cable description
Ant. Cable
Cable Product Name Connector Type Length (mm)
Cable Assy MI-113
1 L=160MM SMA For I-PEX SMA Reverse to IPEX 160mm
Cable Assy MI-113
2 L=215MM SMA For I-PEX SMA Reverse to IPEX 215mm
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IntertEk FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Operation mode

The EUT was supplied with DC 3.3V from Notebook PC (test voltage: 120 Vac, 60 Hz)
and it was running in operating mode controlled by “QAtest” program.

The EUT was transmitted continuously during the test.

The following test mode(s) were pre-tested:
Test Mode
Mode Antenna Antenna cable
IWX-144RSXXX-257
IWX-1511RSXX-999
IWF-144XIPAX-257
C612-510008-A
IWX-144RSXXX-257
IWX-1511RSXX-999
C612-510008-A

— —

N[OOI WNI—~

NININ|—=1

After pretest, the final tests were executed under test modes with highest emission and
recorded in this report individually.

The following test modes were final test modes:

Final Test Mode

Minimum 6 dB Bandwidth Mode 1

99% Occupied Bandwidth Mode 1
Maximum Output Power Mode 1, Mode 2

Power Spectral Density Mode 1

RF Antenna conducted Spurious Mode 1
Radiated Spurious Emission Mode 1, Mode 2
Emission on the Band Edge Mode 1, Mode 2

Power Line Conducted Emission Mode 1
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FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

After verifying, the worst case data rates was found at 1 Mbps data rate for 802.11b, 6
Mbps data rate for 802.11g mode, 6.5 Mbps data rate for 802.11n HT20 mode and 13.5
Mbps data rate for 802.11n HT40 mode. The final tests were executed under these
conditions and recorded in this report individually.

802.11n HT40 ch6

Data rate

802.11b ch6 802.11n HT20 ch6
Data rate
Data rate (Mbps)| PK(dBm) PK(dBm)
(Mbps)
1 20.55 6.5 23.56
2 20.34 13 23.34
5.5 20.08 19.5 23.28
11 19.97 26 23.19
802.11g ch6 39 29.39
Data rate (Mbps)| PK(dBm) 52 22.97
6 23.75 58.5 22.87
9 23.54 65 22.65
12 23.34
18 23.31
24 23.21
36 23.09
48 22.87
54 22.82

(Mbps) PK(dBm)
13.5 22.02
27 21.98
40.5 21.82
54 21.76
81 24.35
108 21.38
121.5 21.27
135 21.09
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Intertek FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

3. Maximum 6 dB Bandwidth

Name of Test Maximum 6dB Bandwidth

Base Standard FCC 15.247 (a)(2)

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
IO &
O@ DC block
o6 — EUT

Spectrum Analyzer

Note: The EUT was tested while in a continuous transmit mode and the worst case data
rates are 1 Mbps data rate for 802.11b mode, 6 Mbps data rate for 802.11g mode,
6.5 Mbps data rate for 802.11n HT20 mode and 13.5 Mbps data rate for 802.11n
HT40 mode. The EUT was tuned to a low, middle and high channel.
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IntertEk FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Table 1. Maximum 6dB Bandwidth
Test Mode: Mode 1

Single TX
Frequency 6dB Bandwidth (MHz) Limit .
Mode Channel - Pass/Fail
(MHz) Chain 0 (MHz)
1 2412 12.64 0.5 Pass
802.11b 6 2437 12.56 0.5 Pass
11 2462 12.56 0.5 Pass
1 2412 16.72 0.5 Pass
802.11g 6 2437 16.80 0.5 Pass
11 2462 16.72 0.5 Pass
2TX
Frequency 6dB Bandwidth (MHz) Limit .
Mode Channel . : Pass/Fail
(MHz) Chain 0 Chain 1 (MHz)
1 2412 17.84 17.84 0.5 Pass
802.11n HT20 6 2437 17.92 17.84 0.5 Pass
11 2462 17.84 17.84 0.5 Pass
3 2422 36.80 36.80 0.5 Pass
802.11n HT40 6 2437 36.80 36.80 0.5 Pass
9 2452 36.80 36.80 0.5 Pass
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: 6dB Bandwidth @ 802.11b mode channel 1

& Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 0.13 dB VBW 100 kHz
11 dBm 12.64000000 MHz SWT 10 ms Unit dBm
1
21 dB|Offset 2 v [[T1] _ol.92 dBm

A

2.40592000 GHz

VR N 3 M MW O e
\/ ! v*\ 12.54000p00 MHZ
voWT1] 5|.63 dBnm
/ \\ 2. 41316p32 GHZ|
-20 / \“

-30

P |

-50

-60

-70

-80

_gg

Center 2.412 GHz 4 MHz, Span 40 MHz

Title: B6dB Band-Width
Comment A: CH 1 at 802.11b mode chainO
Date: 13.JAN.2010 09:16:34

Chain 0: 6dB Bandwidth @ 802.11b mode channel 6

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -0.16 dB VBW 100 kHz
11 dBm 12.56000000 MHz SHT 10 ms Unit dBm
1
21 dB|Offset 2 viliT13 —0[.37 dBm

2.43092P00 GHz
Lo ol 2 A [ e P e
f\/ [ v‘t\\ 12.56000p00 MHz
0 VoY1) 5.74 dBm
\ 2. 43816P32 GHz
20 / \
AP \

Q
iy

-50

-B60;

-70

-80

_B9

Center 2.437 BHz 4 MHz/ Span 40 MHz

Title: B6dB Band-Width
Comment A: CH 6 at B802.11b mode chainO
Date: 13.JAN.2010 09:21:22
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: 6dB Bandwidth @ 802.11b mode channel 11

Delta 1 [T1] RBW 100 kHz  RF Aftt 0 dB
Ref Lvl -0.37 dB VB 100 kHz
11 dBm 12.,56000000 MHz SWT 10 ms unit dBm
11
21 dB| Offset v B
5 T[T 7135 |
2.45592000 GHz
g A aial rX'A'A' TS IR S o o372 «B
[ 01 -2.Bog a8 AT [ | A%
1256000000 MHZ
YN[[T1] 369 dBm
-10

il | \ “
N“M\w\/ \Mf\m 2

-50

-B60

-70

-80

_g9l

Center 2.462 GHz 4 MHz/ Span 40 MHz

Title: B6dB Band-Width
Comment A: CH 11 at 802.11b mode chainD
Date: 13.JAN.2010 09:24:19

Chain 0: 6dB Bandwidth @ 802.11g mode channel 1

&P Delta 1 [T1] RBW 100 kHz  RF Att 0 dB

Ref Lvl -1.05 dB VBW 100 kHz
11 dBm 16.72000000 MHz SWT 10 ms Unit dBm

11
21 dB|Offset [T11 -6[.24 dBm
A

2.40384P00 GHz,
0 . - ot
1 1|6 72000p00 MH
L 01 -6.p33 dBm : -
. [ E .02 dBm
/ 2 4163674 GHz

-, T
Lo Wby

RN
-50
-B0
-70
-80
-89
Center 2.412 GHz 4 MHz, Span 40 MHz
Title: 6dB Band-Width
Comment A: CH 1 at B802.11g mode chainO
Date: 13.JAN.2010 09:27:486
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: 6dB Bandwidth @ 802.11g mode channel 6

Delta 1 [T1] RBW 100 kHz  RF Att 0 a8
Ref Lvl 4.08 db VBW 100 kHz
11 dBm 16.80000000 MHz SUT 10 ms Unit dBm
11
2T db| Offset v ~
: T [ o
. Z|
0 ] 'w“"’:‘i"‘ 43 e
R 16.80000000 MHz
v2 F&] 341 dBm

-10
// \\ 2. 43265110 GHz
-20 A

1VIEW L}\[P 1Ma
30 ‘.'.“A%'NW \\M\'\‘ mﬂ‘“ﬂq—m

-40

-50

-60

-70

-80

_a9

Center 2.437 GHz 4 MHz/ Span 40 MHz

Title: B6dB Band-Width
Comment A: CH 6 at 802.11g mode chainl
Date: 13.JAN.2010 09:31:02

Chain 0: 6dB Bandwidth @ 802.11g mode channel 11

‘y Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
/S’ Ref Lvl -0.74 dB VBW 100 kHz
11 dBm 16.72000000 MHz SWT 10 ms Unit dBm
11
21 dB|Offset MRS -7.68 dBm
Al
5 2.45384000 GHz
o Pl P Aoy o
T — —
Vit 1I6. 72000p00 MHz
1D‘Dl 6|23 d8 2 [{TT] —0[. 72 dBm

2.45755[110 GHz

e / \ A
-30 W
_40 IM \\UL\\‘M Ml.'.'lw

4

-50

-60

-70

-80

_gg|

Center 2.4B2 GHz 4 MHz~, Span 40 MHz

Title: 6dB Band-Width
Comment A: CH 11 at 802.11g mode chainO
Jate: 13.JAN.2010 09:34:06
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: 6dB Bandwidth @ 802.11n HT20 mode channel 1

@ Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
& Ret Ly 0.1l B VBW 100 kHz
11 dBm 17.84000000 MHz ~ SWT 10 ms Unit dBm
11
21 dB[Offset MIGEE -8-50 B gy
2.40328000 GHz
g 2 SPEFESE: C —
i o F“‘W“Nf\"’“"\"""‘ 17.84000p00 MHZ
01 -7.p09 db T —1[2T 55|

2 .40682866 GHz

| —p1

f
J
/ \
ADMﬂtﬁﬁymthPJ”wﬂv

-50

-60

-70

-80

-89

Center 2.412 BHz 4 MHz/ Span 40 MHz

Title: 6dB Band-Width
Zomment A: CH 1 at 802.11n 20MHz mode chainl
Jate: 13.JAN.2010 09:43:00

Chain 0: 6dB Bandwidth @ 802.11n HT20 mode channel 6

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -0.06 dB VBW 100 kHz
11 dBm 17.92000000 MHz SWT 10 ms Unit dBm
11
21 dB|Offset 712 [T11 _3.85 dBm A
2 .42820p00 GHz
; iy sl -
) IR Bt B
b1 -3.[159 dBm 17" 92000p00 Tz
10 } V2 | [T\L] 3. 72 dBm
H/ 244473547 GHZ
-20 b/}
30 " M \1_"{.1. Al
A Ty
-40;
-50
-B60;
-70
-80
-89
Center 2.437 BHz 4 MHz/ Span 40 MHz
Title: 6dB Band-Width
Comment A: CH 6 at 802.11n 20MHz mode chainO
Date: 13.JAN.2010 09:47:09
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FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: 6dB Bandwidth @ 802.11n HT20 mode channel 11

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -0.73 dB VBW 100 kHz
11 dBm 17.84000000 MHz SWT 10 ms unit dBm
11
21 dB|0ffset M -9/.69 dBm
2.45328000 GHz
0 S R S5
y’w Mw% 1|7.84000000 MHz
_qpfRLl =9.088 dBmy ¥ Il 2 |[§1] —2|.69 dBm
I 2. 45682866 GHZ
-20
1VIEW / \
-30 T"N \
40 ‘m}*l“u 'I\a
-50
-B60
-70
-80
_89
Center 2.462 GHz 4 MHz/ Span 40 MHz
Title: B6dB Band-Width
Comment A: CH 11 at 802.11n 20MHz mode chainO
Date: 13.JAN.2010 09:50:11

Chain 0: 6dB Bandwidth @ 802.11n HT40 mode channel 3

& Delta 1 [T11] RBW 100 kHz RF Att 0 dB
€ Ref Lvl 1.21 dB VBW 100 kHz
11 dBm 36.80000000 MHz SWT 20 ms unit dBm
11
21 db|Uffset MIGEE -17.28 dBm
2.40376p00 GHz
0 SRR H2—dh
2 36.80000p00 MHz
_10 A Al AAAAA, M-\W.WY?. [T1] -§). 19 dBm
‘\1 2.42688B78 GHz
D1 -15[.02 dB T *
-20
1VIEW j \
-30 / \
!
,EDW \ﬂhlﬁl.m
-60
-70
-80
_gg|
Center 2.422 GHz 8 MHz, Span 80 MHz
Title: 6dB Band-Width
Comment A: CH 3 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 039:53:34
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: 6dB Bandwidth @ 802.11n HT40 mode channel 6

Delta 1 [T1] RBW 100 kHz  RF Aftt 0 dB
Ref Lvl 0.59 dB VB 100 kHz
11 dBm 36.80000000 MHz SWT 20 ms unit dBm
11
21 dB|Uffset V(T ~12. 76 dBi| g
2.41876000 GHz
0 = — b
36.80000000 MHz
Mbg Ay
" Ve ARTE ~4.01 dBn
e I T 7 A4060[/21 GHZ

) \

Tl
-50
-B60
-70
-80
_g9l
Center 2.437 GHz 8 MHz/ Span B0 MHz
Title: B6dB Band-Width
Comment A: CH 6 at 802.11n 40MHz mode chainO
Date: 13.JAN.2010 09:56:27

Chain 0: 6dB Bandwidth @ 802.11n HT40 mode channel 9

Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl 0.54 dB VBW 100 kHz
11 dBm 36.80000000 MHz SWT 20 ms Unit dBm
1
21 dB|Offset MUK -15[.61 B e
2 .43376p00 GHz
i — s
2 36.80000P00 MHz,
0 MM p A A2 T 1] -7].08 dBm

D1 -13[.271 dB 2.44743086 GHz

-20

L ool \

ek
| 5

-50

-B60;

-70

-80

_B9

Center 2.452 GBHz 8 MHz/ Span 80 MHz

Title: B6dB Band-Width
Comment A: CH 9 at B802.11n 40MHz mode chainO
Date: 13.JAN.2010 10:01:04

Page 15 of 105



Intertek

FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: 6dB Bandwidth @ 802.11n HT20 mode channel 1

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 0.05 dB VBW 100 KHz
11 dBm 17.84000000 MHz SWT 10 ms unit aBm
11
21 dB|Uffset V(T -9.31 dBm
2.40328000 GHz|
0 T B85
n»mmmmwquXJuAaw/ﬁﬂwvﬂmﬁmyvaﬁt 17.84000[000 MHZ,
| D1 -8.pP6E8B dB ¢ ot oL 05—dB
-10 Y {
J l 2.40931463 GHz
-20 / \

W)

it

-50

-60

-70

-80

_a9

Center 2.412 GHz

Title

Comment A:

Date:

B6dB Band-Width
CH 1 at 802.11n 20MHz mode chainl

13.JAN.2010 13:39:12

4 MHz/

Span 40

MHz

Chain 1: 6dB Bandwidth @ 802.11n HT20 mode channel 6

Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -0.23 dB VBW 100 kHz

11 dBm 17.84000000 MHz SWT 10 ms unit dBm
11

21 dB| Offset ZREEE 3 57 aom

2
2.42828000 GHz
g e r“““”“m“ﬂw“fﬁlLﬁ1] O

01 -2.p6 o8 17 BAT0000T FAz

0 vo (711 3.04 dBnm

/ \\ 2.43431[463 GHz

b ol Wy

- %,/\w
—40
-50
-60
70
-80
89

Center 2.437 BHz 4 MHz/ Span 40 MHz

Title: 5dB Band-Width

Comment A:

Date:

13.JAN.2010 13:42:15

CH 6 at 802.11n 20MHz mode chainl
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FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: 6dB Bandwidth @ 802.11n HT20 mode channel 11

Delta 1 [T1] RBW 100 kHz  RF Aftt 0 dB
Ref Lvl -0.13 dB VB 100 kHz
11 dBm 17.84000000 MHz SWT 10 ms unit dBm
11
21 dB[Uffset V(T -10[.59 dBm
2.45328000 GHz
0 S At
Y (hmwvwmmeMwVWNh 17.84000000 MHZ
olor g bie as i v2 |§1] -3.42 dBn
[ t 2. 4566266 GHz
-20
1VIEW f/ \\

ﬂdldw

&vh\ﬂhl.
U""\v

-50

-B60

-70

-80

_g9l

Center 2.462 GHz 4 MHz/

Title: B6dB Band-Width
Comment A: CH 11 at 802.11n 20MHz mode chainl
Date: 13.JAN.2010 13:45:14

Span

40 MHz

Chain 1: 6dB Bandwidth @ 802.11n HT40 mode channel 3

Delta 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 2.04 dB VBW 100 kHz
11 dBm 36.80000000 MHz SWT 20 ms Unit dBm
1
21 dB[Uffset MIBEE 1710 B g
2 .40376000 GHz
0 T 4B
2 36.80000000 MHz
10 bl Ay ha T 1] -7.89 dBm
[ 1 oes o8 {’ ? 2. 42688878 GHZ
-20,
1VIEW ) \ 1MA
-30 )/ \n
o M MMN‘ v
- W\'\MMM‘
-B0
-70
-80;
-B9g
Center 2.422 GHz 8 MHz/ Span 80 MHz
Title: B6dB Band-Width
Comment A: CH 3 at B802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:27:4B
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: 6dB Bandwidth @ 802.11n HT40 mode channel 6

Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl 1.01 dB VBW 100 kHz
11 dBm 36.80000000 MHz SWT 20 ms unit dBm
11
21 dB|Uffset V(T -12.62 dBm

2.41876[000 GHz

0 4 lrran d 0. o
4 HB+—d5

36.800000000 MHz

WYY V}L\w~u

M ‘ v2 ?ﬁ1] ~4.27 dBm
T T 2.447020004 GHZ|

-20

) \

-40

o

-50

-B60

-70

-80

_g9l

Center 2.437 GHz 8 MHz/ Span B0 MHz

Title: B6dB Band-Width
Comment A: CH 6 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:31:29

Chain 1: 6dB Bandwidth @ 802.11n HT40 mode channel 9

Delta 1 [T1] RBW 100 kHz  RF Att 0 dB
@Ref Lvl 1.91 dB VBW 100 kHz
11 dBm 36.80000000 MHz SWT 20 ms Unit dBm
1
21 dB|Offset MUK -15[.33 B e
2.43376p00 GHz,
0 o it
2 36.80000P00 MHz,
10 Nmwhwwvv~Nw”““wqu“W*Nv“jGAN?“%V1] -6.41 dBm
D1 -12|.409 dBfr 2 45202004 SH

-20

L b L,

40 W.W

[

-50

-B60;

-70

-80

_B9

Center 2.452 GBHz 8 MHz/ Span 80 MHz

Title: B6dB Band-Width
Comment A: CH 9 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:46:51
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Intertek FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

4. Maximum Output Power

Name of Test Maximum output power

Base Standard FCC 15.247(b)

Measurement Uncertainty: 10.392 dB (k=2)
Test Result: Complies
Measurement Data: See Table below

Method of Measurement:

Reference FCC document: KDB558074

The power output was measured on the EUT using a 50 ohm SMA Cable connected to
peak power meter via power sensor for below 20MHz bandwidth. For 40MHz bandwidth
(HT40 mode), the spectrum analyzer was used.

Power output was measured with the maximum rated input level.

Test Diagram:

Attenuator
O &
O@ DC block
o6 — EUT

Power meter

Note: The EUT was tested while in a continuous transmit mode and the worst case data
rates are 1 Mbps data rate for 802.11b mode, 6 Mbps data rate for 802.11g mode,
6.5 Mbps data rate for 802.11n HT20 mode and 13.5 Mbps data rate for 802.11n
HT40 mode. The EUT was tuned to a low, middle and high channel.
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IntertEk FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Table 3. Maximum output power
Test Mode: Mode 1

Single TX
Output Power o .
Mode Channel Frequency Chain 0 Limit Margin
i
(MHz) (dBm) (dB)
PK (dBm) PK (mW)
1 2412 19.67 92.68 30 -10.33
802.11b 6 2437 20.55 113.50 30 -9.45
11 2462 18.52 71.12 30 -11.48
1 2412 22.99 199.07 30 -7.01
802.11g 6 2437 23.75 237.14 30 -6.25
11 2462 22.95 197.24 30 -7.05
2TX
Output Power| Total Power
Frequency|Chain 0{Chain 1 (PK) Limit Margin
Mode Channel
(MHz) PK PK (dBm) (dB)
mW dBm
(dBm) | (mW)
1 2412 21.79 | 22.46 |327.21| 25.15 30 -4.85
802.11n HT20 6 2437 23.56 | 23.54 |452.93| 26.56 30 -3.44
11 2462 21.30 | 20.76 |254.02| 24.05 30 -5.95
3 2422 18.43 | 18.89 |147.11| 21.68 30 -8.32
802.11n HT40 6 2437 22.02 | 22.56 |339.52| 25.31 30 -4.69
9 2452 20.92 | 20.83 |244.65| 23.89 30 -6.11
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IntertEk FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Test Mode: Mode 2

Single TX
Output Power . .
Mode Channel Frequency Chain 0 Limit Margin
i
(MHz) (dBm) (dB)
PK (dBm) PK (mW)
1 2412 18.05 63.83 30 -11.95
802.11b 6 2437 19.14 82.04 30 -10.86
11 2462 16.92 49.20 30 -13.08
1 2412 22.72 187.07 30 -7.28
802.11g 6 2437 23.75 237.14 30 -6.25
11 2462 22.67 184.93 30 -7.33
2TX
Output Power| Total Power
Frequency|Chain 0{Chain 1 (PK) Limit Margin
Mode Channel
(MHz) PK PK (dBm) (dB)
mW | dBm
(dBm) | (mW)
1 2412 20.54 | 21.67 [260.13| 24.15 30 -5.85
802.11n HT20 6 2437 23.56 | 23.54 [452.93 | 26.56 30 -3.44
11 2462 21.30 | 20.76 |254.02| 24.05 30 -5.95
3 2422 17.12 | 17.48 | 107.50| 20.31 30 -9.69
802.11n HT40 6 2437 2243 | 22.37 |347.57 | 25.41 30 -4.59
9 2452 20.38 | 20.28 [215.80| 23.34 30 -6.66
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

5. Power Spectral Density

Name of Test Power Spectral Density

Base Standard FCC 15.247(e)

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
[ | &
O@ DC block
o6 — EUT

Spectrum Analyzer

Note: The EUT was tested while in a continuous transmit mode and the worst case data
rates are 1 Mbps data rate for 802.11b mode, 6 Mbps data rate for 802.11g mode,
6.5 Mbps data rate for 802.11n HT20 mode and 13.5 Mbps data rate for 802.11n
HT40 mode. The EUT was tuned to a low, middle and high channel.
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IntertEk FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Table 4. Power Spectral Density
Test Mode: Mode 1

Single TX
Mode Channel Frequency Chain 0 Limit Margin
(MHz) PSD (dBm) PSD (mW) (dBm) (dB)
1 2412 -11.75 0.07 8 -19.75
802.11b 6 2437 -11.37 0.07 8 -19.37
11 2462 -13.43 0.05 8 -21.43
1 2412 -13.76 0.04 8 -21.76
802.11g 6 2437 -11.13 0.08 8 -19.13
11 2462 -14.39 0.04 8 -22.39

2TX
Chain 0(Chain 1 Total PSD _ _
Mode Channel Frequency e — Limit Margin
(MHz) mW | dBm | (dBm) (dB)
(dBm) | (dBm)

1 2412 | -15.83 |-15.97 | 0.05 |-12.89 8 -20.89
802.11n HT20 6 2437 |-10.24 | -10.84 | 0.18 | -7.52 8 -15.52
11 2462 |-16.43|-17.28 | 0.04 |-13.82 8 -21.82
3 2422 | -21.57 | -20.17 | 0.02 |-17.80 8 -25.80
802.11n HT40 6 2437 | -17.55|-17.64 | 0.03 |-14.58 8 -22.58
9 2452 | -20.57 | -19.85| 0.02 |-17.18 8 -25.18
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: Power Spectral Density @ 802.11b mode channel 1

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -11.75 dBm VBUW 10 kHz

25 dBm 2.41284820 GHz SWT 500 s unit dBm
o5

21 dB[Offset Y [[T1] -11].75 dBm E
2.41284820 GHz

20

D1 8 dB

1VIEW 1 1MA
fQDN “M "

-30

-40

-50

-60

-70

_75

Center 2.413162325 GHz 150 kHz, Span 1.5 MHz
Title: Power density

Comment A: CH 1 at 802.11b mode chainO
Date: 13.JAN.2010 09:16:51

Chain 0: Power Spectral Density @ 802.11b mode channel 6

& Marker 1 [T1] RBW 3 kHz RF Att 30 dB
/S’ Ref Lvl -11.37 dBm VBW 10 kHz
25 dBm 2.43784513 GHz SWT 500 s Unit dBm
o5,
21 dB|Offset v -
o0 1([7T1] 11{.37 dBm) =\
2.43784519 GHz
10
D1 8 dBm
ul
_10 1VIEW 1 1MA
72Dw” \
-30
-40)
-50
-60
-70
-7
Center 2.438162325 GHz 150 kHz/ Span 1.5 MHz
Title: Power density
Comment A: CH 6 at 802.11b mode chainO
Jate: 13.JAN.2010 09:21:38
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: Power Spectral Density @ 802.11b mode channel 11

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -13.43 dBm VBW 10 kHz
25 dBm 2.46288727 GHz SWT 500 s unit dBm
o5
21 dB|Offset vy -
o0 [T1] 13.43 dBm =
2.46288[727 GHz
10
01 8 dB
0
_10 1VIEW + 1MA
-20 ¥ ¥
-30
-40
-50
-B0
-70
_75l
Center 2.463162325 GHz 150 kHz, Span 1.5 MHz
Title: Power density
Comment A: CH 11 at 802.11b mode chainD
Date: 13.JAN.2010 09:24:35

Chain 0: Power Spectral Density @ 802.11g mode channel 1

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -13.76 dBm VBW 10 kHz
25 dBm 2.41619289 GHz SWT 500 s Unit dBm
25
21 dB|Offset v -
20 10711 13[. 76 dBm [
2.41619PB9 GHz
10
01 B8 dB
0
_10 1VIEW - 1MA
,25\"%1/\!-/] | w\ﬂhm (‘j"_J! L H“‘H IWMMMM |AINM
¥ A4
-30
-40
-50
-B0
-70
_75
Center 2.416368737 GHz 150 kHz/ Span 1.5 MHz
Title: Power density
Comment A: CH 1 at B802.11g mode chainO
Date: 13.JAN.2010 D09:28:02
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: Power Spectral Density @ 802.11g mode channel 6

Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
Ref Lvl ~11.13 dBm VBl 10 kHz
25 dBm 2.43275701 GHz SWT 500 s unit dBm
o5
21 dB|Offset vi[[T1] -11].13 dBm
20 A

2.43275(701 GHz

D1 8 dB

-20

-30

_40

-50

-B0

-70

_75l

Center 2.432551102 GHz 150 kHz, Span 1.5 MHz

Title: Power density
Comment A: CH 6 at 802.11g mode chainl
Date: 13.JAN.2010 09:31:18

Chain 0: Power Spectral Density @ 802.11g mode channel 11

‘y Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
45’ Ref Lvi -14.39 dBm VBH 10 kHz
25 dBm 2.45435942 GHz SWT 500 s Unit dBm
o5
21 dB|Offset vi[[T1] -14|.39 dBm
20 A

2.454395842 GHz

~

,QDWMM@ IHHMML mn mﬂhﬁ}'MW‘ﬂf\ R
P W o] -

-30

-40)

-50

-60

-70

-7

Center 2.4555470384 GHz 150 kHz/ Span 1.5 MHz

Title: Power density
Comment A: CH 11 at 802.11g mode chainO
Jate: 13.JAN.2010 09:34:21
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: Power Spectral Density @ 802.11n HT20 mode channel 1

Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
Ref Lvl -15.83 dBm VBl 10 kHz
25 dBm 2.40682315 GHz SWT 500 s unit dBm
o5
21 dB|Offset vi[[T1] -15.83 dBm
20 A

2.40682315 GHz

D1 8 dB

AAX!MX PTRT TR FIT.)
UVVUU T

£l

(A M A

-30

-40

-50

-B0

-70

_75l

Center 2.406748489 GHz 150 kHz, Span 1.5 MHz

Title: Power density
Comment A: CH 1 at 802.11n 20MHz mode chainO
Date: 13.JAN.2010 09:43:15

Chain 0: Power Spectral Density @ 802.11n HT20 mode channel 6

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -10.24 dBm VBW 10 kHz
25 dBm 2.44482114 GHz SWT 500 s Unit dBm
25
ool 2L B[ Offoet MUY -10].24 dBn| e
2.44482|114 GHz
10
D1 B8 dB
0
1
I R TY U Pl Ww !
-30
-40
-50
-B0
-70
_75
Center 2.444735471 GHz 150 kHz/ Span 1.5 MHz
Title: Power density
Comment A: CH 6 at B802.11n 20MHz mode chainO
Date: 13.JAN.2010 09:47:25
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Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Chain 0: Power Spectral Density @ 802.11n HT20 mode channel 11

Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
Ref Lvl -16.43 dBm VBl 10 kHz
25 dBm 2.45996543 GHz SWT 500 s unit dBm
o5
- 21 dB|Offset vi[[T1] ~16]. 43 dB| g
2.45996[543 GHZ|
10
01 8 b
0
-10
1
-20 MU"UAVAWR J\W\’ AN “’.VVLA wnunul\uk V'L-M.\N\NWM UAVAVVUW ul Wx%
-30
-40
-50
80
-70
75

Center 2.459314629 GHz

Title:
Comment A:
Date:

150 kHz/

Power density
CH 11 at 802.11n 20MHz mode chainO
13.JAN.2010

08:50:27

Span

1.5 MHz

Chain 0: Power Spectral Density @ 802.11n HT40 mode channel 3

‘y Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
45’ Ref Lvi -21.57 dBm VBH 10 kHz
25 dBm 2.42621132 GHz SWT 500 s Unit dBm
o5
o0 21 dB|Offset vi[[T1] -21.57 dBm| g
>.42621[192 GHz
10
01 6 dpn
O
-10:
_oob—1L

-30

-40

LR L o 2 PR

-50

-60

-70

7

Center 2.42688378 GHz

Title:
Comment A:
Jate:

13.JAN.2010

150 kHz/

Power density
CH 3 at 802.11n 40MHz mode chainl

09:53:43

Span

1.5 MHz
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: Power Spectral Density @ 802.11n HT40 mode channel 6

Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
Ref Lvl -17.55 dBm VBl 10 kHz
25 dBm 2.44122495 GHz SWT 500 s unit dBm
o5
21 dB|Offset vi[[T1] -17.55 dBm
20 A

2.44122/495 GHz

D1 8 dB

-30

-40

-50

-B0

-70

_75l

Center 2.441569138 GHz 150 kHz, Span 1.5 MHz

Title: Power density
Comment A: CH 6 at 802.11n 40MHz mode chainO
Date: 13.JAN.2010 09:56:43

Chain 0: Power Spectral Density @ 802.11n HT40 mode channel 9

& Marker 1 [T1] RBW 3 kHz  RF Att 30 dB
45’ Ref Lvi ~20.57 dBnm VB 10 KkHz
25 dBm 2.44117786 GHz SWT 500 s Unit dBn
o5
21 dB|Offset vi 7111 —20|.57 dBm| s
20, A

2.44117786 GHz

hes, L W T L

_30 +

-40)
-50
-60
-70
-7
Center 2.44133B677 GHz 150 kHz/ Span 1.5 MHz
Title: Power density
Comment A: CH 9 at 802.11n 40MHz mode chainl
Jate: 13.JAN.2010 10:01:52
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: Power Spectral Density @ 802.11n HT20 mode channel 1

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -15.97 dBm VBW 10 kHz
25 dBm 2.40807365 GHz SWT 500 s unit dBm
o5
21 dB|Offset v -
o0 11071] 15(.87 dBm =
2.40807365 GHz
10
01 8 dB
0
_10 1VIEW 1MA
1
,QDﬁﬂAfo v AMJJL q U@%A b '{Aﬂﬁh QVVVU PFWHAK)QAJW\V
-30
-40
-50
-B0
-70
_75l
Center 2.408432866 GHz 150 kHz, Span 1.5 MHz
Title: Power density
Comment A: CH 1 at 802.11n 20MHz mode chainl
Date: 13.JAN.2010 13:39:28

Chain 1: Power Spectral Density @ 802.11n HT20 mode channel 6

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -10.84 dBm VBW 10 kHz
25 dBm 2.44022295 GHz SWT 500 s Unit dBm
25
21 dB|Offset v -
20 10711 10[.84 dBm [
2.44022P95 GHz
10
01 B8 dB
0
_qp| LV IEN \I\/\WM 1A
-20 Nmm”mqrﬂfﬂﬁhh waMNM
-30
-40
-50
-B0
-70
_75
Center 2.440567134 GHz 150 kHz/ Span 1.5 MHz
Title: Power density
Comment A: CH 6 at 802.11n 20MHz mode chainl
Date: 13.JAN.2010 13:42:31
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: Power Spectral Density @ 802.11n HT20 mode channel 11

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -17.28 dBm VBW 10 kHz
25 dBm 2.464397645 GHz SWT 500 s unit dBm
o5
- 21 dB| Offset vi|[T1] ~17.28 dBi| g
2.46497545 GHz
10
01 8 dB
0
-10
1
B A U“W\N‘ g \Nniv w'u "AW\NW\W"A Y VT UL Rk
-30
-40
-50
-B0
-70
_75
Center 2.465567134 GHz 150 kHz, Span 1.5 MHz
Title: Power density
Comment A: CH 11 at 802.11n 20MHz mode chainl
Date: 13.JAN.2010 13:45:30

Chain 1: Power Spectral Density @ 802.11n HT40 mode channel 3

& Marker 1 [T1] RBW 3 kHz RF Att 30 dB
4’ Ref Lvl -20.17 dBm VBW 10 kHz

25 dBm 2.41432615 GHz SHT 500 s Unit dBm

o5,
o0 21 dB|Offset Y1 |[T1] -20[. 17 dBm A
2.41432615 GHz|

0
D1 B8 dB

l—

O i o Y oA T P

-30

-40

-50

-60

-70

—75

Center 2.41438477 GHz 150 kHz/ Span 1.5 MHz

Title: Power density
Comment A: CH 3 at B802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:28:11
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: Power Spectral Density @ 802.11n HT40 mode channel 6

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -17.64 dBm VBW 10 kHz
25 dBm 2.44745140 GHz SWT 500 s unit dBm
o5
21 dB|Offset v -
o0 11071] 17.64 dBm =
2.44745140 GHz
10
01 8 dB
0
_10 1VIEW 1MA
1
-30
}
-40
-50
-B0
-70
_75
Center 2.44702004 GHz 150 kHz, Span 1.5 MHz
Title: Power density
Comment A: CH 6 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:31:46

Chain 1: Power Spectral Density @ 802.11n HT40 mode channel 9

Marker 1 [T1] RBW 3 kHz RF Att 30 dB
Ref Lvl -19.85 dBm VBW 10 kHz
25 dBm 2.46371593 GHz SWT 500 s Unit dBm
25
21 dB|Offset v -
20 10711 19[.85 dBm [
2.46371p93 GHz
10
01 B8 dB
0
_10 1VIEW 1MA
1
- WNVW\} MMMMW“J\M L\WW
-30 uu
-40
-50
-B0
-70
_75
Center 2.463302605 GHz 150 kHz/ Span 1.5 MHz
Title: Power density
Comment A: CH 9 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:47:07
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Intertek FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

6. RF Antenna conducted Spurious

Name of Test RF Antenna Conducted Spurious

Base Standard FCC 15.247(d)

Test Result: Complies
Measurement Data: See plots below

Method of Measurement:

Reference FCC document: KDB558074

The measurements were performed from 30 MHz to 25 GHz RF antenna conducted per
FCC 15.247 (d) was measured from the EUT antenna port using a 50 ohm spectrum
analyzer with the resolution bandwidth set at 100 kHz, and the video bandwidth set at
100 kHz. Harmonics and spurious noise must be at least 20 dB down from the highest
emission level within the authorized band as measured with a 100 kHz RBW. The table
below is the results from the highest emission for each channel within the authorized
band. This table was used to determine the spurious limits for each channel.

Test Diagram:

Attenuator, DC block
and high pass filter if
necessary

-8:% — EUT

O O

Spectrum Analyzer

Note: (1) The EUT was tested while in a continuous transmit mode and the worst
case data rates are 1 Mbps data rate for 802.11b mode, 6 Mbps data rate
for 802.11g mode, 6.5 Mbps data rate for 802.11n HT20 mode and 13.5
Mbps data rate for 802.11n HT40 mode. The EUT was tuned to a low,
middle and high channel.
(2) The EUT operating at 2.4 GHz ISM band. Frequency Range scanned from
30 MHz to 25 GHz.
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11b mode channel 1 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -31.95 dBm VBW 100 kHz
11 dBm 2.40000000 GHz SWT 600 ms unit dBm
11
21 dB|Uffset V(T -31].95 dBm

2.40000[000 GHz

D1 -14].745 dB

-20

-30

-40

-50 rfwkﬁvJ
-60 |

| ol ol man ittt o7

-70
-80
_g9l
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-5purious
Comment A: CH 1 at 802.11b mode 30MHz~2400MHzchainO
Date: 13.JAN.2010 09:17:34

Chain 0: conducted spurious @ 802.11b mode channel 1 (2 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl 5.25 dBm VBW 100 kHz
11 dBm 2.41305210 GHz SWT 21 ms Unit dBm
1
21 dB|Offget MUK 5.25 dBm

NJ&WﬁA&x 241305010 GHz
o R
U

AD% -14[.745 dB \
-20 1
-30) \

_50 - \JW“A”J\ﬁuu | |

-B60;

-70

-80

_B9

Center 2.44175 BHz 8.35 MHz/ Span 83.5 MHz

Title: Conduct ive-Spurious
Comment A: CH 1 at B802.11b mode 2400MHz~2483.5MHzchainl
Date: 13.JAN.2010 D09:17:12
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11b mode channel 1 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -49.80 dBm VBW 100 kHz
11 dBm 4.79953320 GHz SWT 5.8 s unit dBm
11
21 dB|Uffset V(T -49.80 dBm

4.79959820 GHz

D1 -14].745 dB

-20

-30

-40

-50

—EDA

-70
-80
_g9l
Start 2.5 GHz 2.25 GHz, Stop 25 GHz
Title: Conduct ive-5purious
Comment A: CH 1 at 802.11b mode 2483.5MHz~256GHzcha in0
Date: 13.JAN.2010 09:18:02

Chain 0: conducted spurious @ 802.11b mode channel 6 (1 of 3)

‘y Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
45’ Ref Lvi -43.97 dBm VBW 100 kHz
11 dBm 262.72545090 MHz SWT 600 ms Unit dBm
11
21 dB|Offset MRS -43|.97 dBm

262 .72545080 MHz

D1 -14/.33 dB

-20

-30

40

-50

P | l

1290 PR W oo . e e e

-70
-80
_gg|
Start 30 MHz 237 MHz/ Stop 2.4 BGHz
Title: Conduct ive-Spurious
Comment A: CH 6 at 802.11b mode 30MHz~2400MHzchainD
Jate: 13.JAN.2010 09:22:20
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11b mode channel 6 (2 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 5.67 dBm VBW 100 kHz
11 dBm 2.43815230 GHz SWT 21 ms unit dBm
11
21 dB[Offset 1 viliT1] o 67 dBm

wu&ﬁﬂhﬁm 2.43815230 GHz
o “ i L

716401 -140.33 dB / \
| \

: i

v i VLY
-B60
-70
-80
_g9l
Start 2.4 GHz 8.35 MHz/ Stop 2.4B35 GHz
Title: Conduct ive-5purious
Comment A: CH 6 at 802.11b mode 2400MHz~2483.5MHzchain0
Date: 13.JAN.2010 09:21:58

Chain 0: conducted spurious @ 802.11b mode channel 6 (3 of 3)

‘y Marker 1 [T1] RBW 100 kHz ~ RF Att 0 dB
5 Ref Lvi -47.43 dBm VBW 100 KHz
11 dBm 4.84468938 GHz SWT 5.8 s Unit dBm
11
21 dBfOffset MEEE ~47.43 dBm

4.84468838 GHz

D1 -14/.33 dB

-20

-30

40

-50

h [N WWW%WWWW

-70
-80
_gg|
Start 2.5 GHz 2.25 GHz/ Stop 25 BHz
Title: Conduct ive-Spurious
Comment A: CH 6 at 802.11b mode 2483.5MHz~25GHzchain0
Jate: 13.JAN.2010 039:22:47
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11b mode channel 11 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -44.52 dBm VB 100 kHz
11 dBm 26272545090 MHz SWT 600 ms unit dBm
11
21 dB[Uffset MIGEE ~44{.52 dBm

26(2.72545[090 MHz

D1 -16/.385 dB

-20

-30

-40

-50

60 . |

[T 00 I VP VUV FISUIY PSR A SRV W O

-70
-80
_g9l
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-5purious
Comment A: CH 11 at 802.11b mode 30MHz~2400MHzchainO
Date: 13.JAN.2010 09:25:16

Chain 0: conducted spurious @ 802.11b mode channel 11 (2 of 3)

& Marker 1 [T1] RBW 100 kHz RF Att 0 dB
45’ Ref Lvi 3.62 dBm VBW 100 kHz
11 dBm 2.46325251 GHz SWT 21 ms Unit dBm
11
21 dB[Offset v [Tl% 3l.62 dBm A
2.46325p51 GHz
o NMUM‘
//U U\\
D1 -16[.385 dB / !
-20 / \
-30 ] \
- JN\JMV\' UM%VA
_50 | AAMJﬂ
MUMMU\/ T
-60
-70
-80
_gg|
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conduct ive-Spurious
Comment A: CH 11 at 802.11b mode 2400MHz~2483.5MHzchain0
Jate: 13.JAN.2010 09:24:55
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11b mode channel 11 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -50.83 dBm VBW 100 kHz
11 dBm 4.88977356 GHz SWT 5.8 s unit dBm
11
21 dB|Uffset V(T -50/.83 dBm

4.88977356 GHz

D1 -16/.385 dB

-20

-30

-40

-50

_60 In
Lhw o P s b AW A e M M)

-70
-80
_g9l
Center 13.75 BHz 2.25 GHz, Span 22.5 GHz
Title: Conduct ive-5purious
Comment A: CH 11 at 802.11b mode 2483.5MHz~25GHzchain0
Date: 13.JAN.2010 09:25:43

Chain 0: conducted spurious @ 802.11g mode channel 1 (1 of 3)

‘y Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
45’ Ref Lvi -33.72 dBm VBW 100 kHz
11 dBm 2.40000000 GHz SWT 600 ms Unit dBm
11
21 dB|Offset MRS -33|.72 dBm

2.40000000 GHz

_oplb+ gl g a8

-30

40

-50

B0 \ 2
7 TV O P s VM MO N L

-70
-80
_gg|
Start 30 MHz 237 MHz/ Stop 2.4 BGHz
Title: Conduct ive-Spurious
Comment A: CH 1 at 802.11g mode 30MHz~2400MHzchain0
Jate: 13.JAN.2010 09:28:43
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Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11g mode channel 1 (2 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -0.03 dBm VBW 100 kHz
11 dBm 2.41623146 GHz SWT 21 ms unit dBm
11
21 dB|Uffset V(T -0[.03 dBm

2.41623|146 GHz

s
U

’ \ﬂwquiA

-40

B AT VT W0 T

-B60

-70

-80

_g9l

Start 2.4 GHz 8.35 MHz/ Stop 2.4B35 GHz

Title: Conduct ive-5purious
Comment A: CH 1 at 802.11g mode 2400MHz~2483.5MHzchain0
Date: 13.JAN.2010 09:28:22

Chain 0: conducted spurious @ 802.11g mode channel 1 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -56.34 dBn VBW 100 kHz
11 dBm 248350000 GHz SWT 5.8 s Unit dBm
1
21 dB|Offset MUK -56(.34 dBm

2.48350000 GHz

_ookor—ad gaz s
30
40
-50
_sof4 A

-70
-80
_B9
Center 13.74175 GHz 2.25165 BHz/ Span 22.5165 GHz
Title: Conduct ive-Spurious
Comment A: CH 1 at B802.11g mode 2483.5MHz~25000MHzcha in0
Date: 13.JAN.2010 09:29:10
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11g mode channel 6 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -45.58 dBm VBW 100 kHz
11 dBm 262.72545090 MHz SWT 600 ms unit dBm
11
21 dB|Uffset V(T ~45(.58  dBin| g
2§2.72545090 MHz

D1 -16|.582 dB

-20

-30

-40

-50

| 1
7EDwmmbwuv‘dALLMNmpW%L¢~w)“NWJ”NM*MkMJnpkWKﬂmv“w”JkﬂmQWkAAV

-70
-80
_g9l
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-5purious
Comment A: CH 6 at 802.11g mode 30MHz~2400MHzchainO
Date: 13.JAN.2010 09:31:59

Chain 0: conducted spurious @ 802.11g mode channel 6 (2 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl 3.42 dBm VBW 100 kHz
11 dBm 2.43263026 GHz SWT 21 ms Unit dBm
11
21 dB|Offset . viliT13 3|42 dBm A
2.43263p26 GHz
. Mﬁuww
-10; ( \
D1 -16.582 dB } \

-20) [ {

i

-B60;

-70

-80

_B9

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Title: Conduct ive-Spurious
Comment A: CH 6 at B802.11g mode 2400MHz~2483.5MHzchain0
Date: 13.JAN.2010 D09:31:38
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11g mode channel 6 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -51.65 dBm VBW 100 kHz
11 dBm 2.48350000 GHz SWT 5.8 s unit dBm
11
21 dB|Uffset V(T -51|.65 dBm

2.48350[000 GHz

D1 -16|.582 dB

-20

-30

-40

-50,

-60 k

-70
-80
_g9l
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GHz
Title: Conduct ive-5purious
Comment A: CH 6 at 802.11g mode 2483.5MHz~25000MHzcha in0
Date: 13.JAN.2010 09:32:26

Chain 0: conducted spurious @ 802.11g mode channel 11 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -46.76 dBm VBW 100 kHz
11 dBm 262. 72545090 MHz SWT 600 ms Unit dBm
1
21 dB|Offset MUK ~48[. 76 B e
262 . 72545090 MHz

-0t 700D

-30

-40

-50

l [+
10 D P Y0 Pt e o WY

-70
-80
_B9
Center 1.215 BHz 237 MHz/ Span 2.37 GHz
Title: Conduct ive-Spurious
Comment A: CH 11 at 802.11g mode 30MHz~2400MHzchainO
Date: 13.JAN.2010 09:35:03
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Intertek

FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11g mode channel 11

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -0.70 dBm VBW 100 kHz
11 dBm 2.45756313 GHz SWT 21 ms unit dBm
11
21 dB|0ffset M -0[. 70 dBm
1 2.45756313 GHz
o (¢~ku~“UAnJ,*1
-10 / \
72[341_)1 —Z0[- 04 0D '/ \
-30 \A
_40 MJNKA/] Kﬁ"d«“k*
- ] P
-B60
-70
-80
_ag|
Start 2.4 GHz 8.35 MHz/ Stop 2.4B35 GHz
Title: Conduct ive-5purious
Comment A: CH 11 at 802.11g mode 2400MHz~2483.5MHzchain0
Date: 13.JAN.2010 09:34:41

Chain 0: conducted spurious @ 802.11g mode channel 11

2 Marker 1 [T1] RBW 100 kHz ~ RF Att 0 dB
5 Ret Lvi ~45.75 dBm VBW 100 kHz
11 dBm 2.48350000 GHz SWT 5.8 s Unit dBm
11
21 dBfOffset MEGEE ~45[. 75 dBm
2 .48350p000 GHz
0
-10
72D4L)l —Z0[ 70z 0D
-30:
-40
-50
- kAumkwﬁﬁJAJuJﬁ
it b an AR s, e J A Iy
-70;
-B0:
-89

Center 13.74175 GHz

Title: Conduct ive-Spurious
Comment A: CH 11 at 802.11g mode 24B3.5MHz~25000MHzchain0
13.JAN.2010 09:35:30

Jate:

2.25165 GHz/

Span 22.5165 GHz

(2 of 3)

(3 of 3)
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11n HT20 mode channel 1 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -36.74 dBm VBW 100 kHz
11 dBm 2.40000000 GHz SWT 600 ms unit dBm
11
21 dB|Uffset V(T -36). 74 dBm

2.40000[000 GHz

-20

FBA—=21].535 dBpn

-30

-40

-50

-60 |

M%WWWWWWM o

-70
-80
_g9l
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-5purious
Comment A: CH 1 at 802.11n 20MHz mode chainO
Date: 13.JAN.2010 09:43:57

Chain 0: conducted spurious @ 802.11n HT20 mode channel 1 (2 of 3)

& Marker 1 [T1] RBW 100 kHz RF Att 0 dB
45 Ret Lyl -1.53 dBm VBW 100 kHz
11 dBm 2.40920341 GHz SWT 21 ms Unit dBm
11
21 dB[Offset viliT1) _1].59 dBm

2.40920B41 GHz
1
0

jf”””’\f”““ﬁ
T
b il

-50 Wu

-B0

-70

-80

_gg|

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Title: Conduct ive-Spurious
Comment A: CH 1 at 802.11n 20MHz mode chainl
Jate: 13.JAN.2010 09:43:35
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11n HT20 mode channel 1 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -57.62 dBm VBW 100 kHz
11 dBm 2.50000000 GHz SWT 5.8 s unit dBm
11
21 dB|Uffset V(T -57.62 dBm

2.50000[000 GHz

-20

FBA—=21].535 dBpn

-30

-40

-50

-70
-80
_g9l
Start 2.5 GHz 2.25 GHz, Stop 25 GHz
Title: Conduct ive-5purious
Comment A: CH 1 at 802.11n 20MHz mode chainO
Date: 13.JAN.2010 09:44:24

Chain 0: conducted spurious @ 802.11n HT20 mode channel 6 (1 of 3)

‘y Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
45’ Ref Lvi -43.70 dBm VBW 100 kHz
11 dBm 2.40000000 GHz SWT 600 ms Unit dBm
11
21 dB|Offset MRS -43|.70 dBm

2.40000000 GHz

D1 -16|.385 dB|

-20

-30

40

-50

b MWWWW K Mt I )

-70
-80
_gg|
Start 30 MHz 237 MHz/ Stop 2.4 BGHz
Title: Conduct ive-Spurious
Comment A: CH 6 at 802.11n 20MHz mode chainl
Jate: 13.JAN.2010 039:48:07
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11n HT20 mode channel 6 (2 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl 3.62 dBm VBW 100 KHz
11 dBm 2.44467836 GHz SWT 21 ms unit aBm
11
21 dB[Uffset L V(T 352 0B e
2.44467B36 GHz,
0 MW\“}W\«M
_10 // \\
L D1 -16[.385 dB i X
-20

. .
1o N

e Tl

-B60

-70

-80

_g9l

Start 2.4 GHz 8.35 MHz/ Stop 2.4B35 GHz

Title: Conduct ive-5purious
Comment A: CH 6 at 802.11n 20MHz mode chainO
Date: 13.JAN.2010 09:47:45

Chain 0: conducted spurious @ 802.11n HT20 mode channel 6 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -55.17 dBm VBW 100 kHz
11 dBm 2.50000000 GHz SWT 5.8 s Unit dBm
1
21 dB|Offset MUK -58[. 17 dBm

2.50000p00 GHz

D1 -16[.385 dB

-20

-30

-40

-50

-60 A

-70
-80
_B9
Start 2.5 GHz 2.25 GHz, Stop 25 GHz
Title: Conduct ive-Spurious
Comment A: CH 6 at B802.11n 20MHz mode chainO
Date: 13.JAN.2010 09:48:34
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Intertek

FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11n HT20 mode channel 11

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -48.39 dBm VBW 100 kHz
11 dBm 2B62.72545090 MHz SWT 600 ms unit dBm
11
21 dB| Uffset M 4639 dBi| g
2B2.72545090 MHz
0
-10
-20
HBUEELD2f 549 dB
-30
-40
-50
| ' ]
M%WWWM‘ A AN
-70
-80
_g89
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-5purious
Comment A: CH 11 at 802.11n 20MHz mode chainO
Date: 13.JAN.2010 09:51:08

Chain 0: conducted spurious @ 802.11n HT20 mode channel 11

& Marker 1 [T1] RBW 100 kHz RF Att 0 dB
45’ Ref Lvi -2.95 dBm VBW 100 kHz
11 dBm 2.45689373 GHz SWT 21 ms Unit dBm
11
21 db|Uffset MIGEE 2.5 dBmf gy
2.45689379 GHz
u 4
-20 l l
HBAEERR 2. 343 dBm / \
-30 JJ
-40 W‘JMVAN \ﬁ\w
- 2
W
W%W
-60
-70
-80
_gg|
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conduct ive-Spurious
Comment A: CH 11 at 802.11n 20MHz mode chainO
Jate: 13.JAN.2010 09:50:47

(1 of 3)

(2 of 3)
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11n HT20 mode channel 11 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -56.20 dBm VBW 100 kHz
11 dBm 2.50000000 GHz SWT 5.8 s unit dBm
11
21 dB|Uffset V(T -56/.20 dBm

2.50000[000 GHz

-20
HBALELRD) 949 dB

-30

-40

-50

-60 =

-70
-80
_g9l
Start 2.5 GHz 2.25 GHz, Stop 25 GHz
Title: Conduct ive-5purious
Comment A: CH 11 at 802.11n 20MHz mode chainO
Date: 13.JAN.2010 09:51:35

Chain 0: conducted spurious @ 802.11n HT40 mode channel 3 (1 of 3)

‘y Marker 1 [T1] RBW 100 kHz ~ RF Att 0 dB
5 Ref Lvi -44.18 dBm VBW 100 KHz
11 dBm 2.40000000 GHz SWT 600 ms Unit dBm
11
21 dBfOffset MEEE ~44[.19 dBm

2.40000000 GHz

-20

D1 -26|.593 dB|

-30

40

-50

A1 o

™ O 1 VU IR Ay e IO SO PO

-70
-80
_gg|
Start 30 MHz 237 MHz/ Stop 2.4 BGHz
Title: Conduct ive-Spurious
Comment A: CH 3 at 802.11n 40MHz mode chainl
Jate: 13.JAN.2010 09:54:31
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11n HT40 mode channel 3 (2 of 3)

Marker 1 [T1] RBW 100 kHz RF Att 0 dB
Ref Lvl -8.59 dBm VBW 100 kHz
11 dBm 2.42309218 GHz SWT 21 ms unit dBm
11
21 dB|0ffset M 853 dB| e
2.42309)218 GHz
0
1
10 (fJ Lal. A Lfl MyrIn g - _'\
-20 J \
—BDAD -28].533 dBmn t
—AD"}" \1
M
- "y WA
"N“‘J‘«NW
-B60
-70
-80
_g9l
Start 2.4 GHz 8.35 MHz/ Stop 2.4B35 GHz
Title: Conduct ive-5purious
Comment A: CH 3 at 802.11n 40MHz mode chainO
Date: 13.JAN.2010 09:54:10

Chain 0: conducted spurious @ 802.11n HT40 mode channel 3 (3 of 3)

‘y Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
45’ Ref Lvi -58.43 dBm VBW 100 kHz
11 dBm 5.67396132 GHz SWT 5.8 s Unit dBm
11
21 dB|Offset MRS -58.43 dBm

G .57996[192 GHz

-20

—35401 -26[.583 dB

-40
-50
1

S (o

-70

-80

_gg|

Start 2.4B35 GHz 2.25165 BGHz~, Stop 25 BHz

Title: Conduct ive-Spurious
Comment A: CH 3 at 802.11n 40MHz mode chainl
Jate: 13.JAN.2010 09:54:58
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11n HT40 mode channel 6 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -37.83 dBm VBW 100 kHz
11 dBm 2.40000000 GHz SWT 600 ms unit dBm
11
21 dB|Uffset V(T -37.89 dBm

2.40000[000 GHz

-20
B4+—24]. 743 dB

-30

-40

-50

N "

WWWWWMWM ’

-70
-80
_g9l
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-5purious
Comment A: CH 6 at 802.11n 40MHz mode chainO
Date: 13.JAN.2010 09:57:25

Chain 0: conducted spurious @ 802.11n HT40 mode channel 6 (2 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl ~4.74 dBm VBH 100 kHz
11 dBm 2.42253018 GHz SWT 21 ms Unit dBm
1
21 dB| Offset MIEE -4, 74 dBm

2.42258018 GHz

1

WW”WWFWWW\\
\

-20

-B4+—24(. 743 dB

|
wﬂU”*“thUMﬁJy \%h“v“bh Ly

e S

-30

0 A

-50

-B60;

-70

-80

_B9

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Title: Conduct ive-Spurious
Comment A: CH 6 at B802.11n 40MHz mode chainO
Date: 13.JAN.2010 D09:57:03
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11n HT40 mode channel 6 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -48.43 dBm VB 100 kHz
11 dBm 2.48350000 GHz SWT 5.8 s unit dBm
11
21 dB[Uffset MIGEE ~48[. 43 dBm

2.48350[000 GHz

-20

B4+—24]. 743 dB

-30

-40

-50

-70
-80
_g9l
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GHz
Title: Conduct ive-5purious
Comment A: CH 6 at 802.11n 40MHz mode chainO
Date: 13.JAN.2010 09:58:08

Chain 0: conducted spurious @ 802.11n HT40 mode channel 9 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -43.00 dBm VBW 100 kHz
11 dBm 262. 72545090 MHz SWT 600 ms Unit dBm
1
21 dB|Offset MUK -49(.00 B e
262 . 72545090 MHz

-20

D1 -27.06 dB

-30

-40

-50

_g0 | luM

-70
-80
_B9
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-Spurious
Comment A: CH 9 at B802.11n 40MHz mode chainO
Date: 13.JAN.2010 10:12:20
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 0: conducted spurious @ 802.11n HT40 mode channel 9 (2 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -7.18 dBm VBW 100 kHz
11 dBm 2.44133166 GHz SWT 21 ms unit dBm
11
21 dB|Uffset V(T -7.18 dBm

2.44133|166 GHz
[,
[ J \
-20
D1 -27].182 dB \
S \

-30

el

b Wi me WV‘\M

’5UM\YAVA

-B60

-70

-80

_g89

Start 2.4 GHz 8.35 MHz/ Stop 2.4B35 GHz

Title: Conduct ive-5purious
Comment A: CH 3 at 802.11n 40MHz mode chainO
Date: 13.JAN.2010 10:02:53

Chain 0: conducted spurious @ 802.11n HT40 mode channel 9 (3 of 3)

& Marker 1 [T1] RBW 100 kHz RF Att 0 dB
45’ Ref Lvi -46.82 dBm VBW 100 kHz
11 dBm 2.48350000 GHz SWT 5.8 s Unit dBm
11
21 db|Uffset MIGEE -46[.82 dB| g
2.48350000 GHz
ul
-10
-20
D1 -27.06 dB
-30
-40
-50
-6 A
MMNAAW%WWWW
-70
-80
_gg|
Start 2.4B35 GHz 2.25165 BGHz~, Stop 25 BHz
Title: Conduct ive-Spurious
Comment A: CH 9 at 802.11n 40MHz mode chainl
Jate: 13.JAN.2010 10:12:57

Page 51 of 105



Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: conducted spurious @ 802.11n HT20 mode channel 1 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -34.73 dBm VBW 100 kHz
11 dBm 2.40000000 GHz SWT 600 ms unit dBm
11
21 dB|Uffset V(T -34.73 dBm

2.40000[000 GHz

-20
HBA522|. 048 dB

-30

-40

-50

-60

Mwwwwwmwmwww

-70

-80
_g9l
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-5purious
Comment A: CH 1 at 802.11n 20MHz mode chainl
Date: 13.JAN.2010 13:40:10

Chain 1: conducted spurious @ 802.11n HT20 mode channel 1 (2 of 3)

‘y Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
45’ Ref Lvi -2.05 dBm VBW 100 kHz
11 dBm 2.40320341 GHz SWT 21 ms Unit dBm
11
21 dB|Offset MRS -2|.05 dBm

2.40920B41 GHz
o 1

/““W““\‘

-20

o My

|
= l\w
SEA TV INSTIVTH PR A LT R PPN AT
-60
-70
-80
_gg|
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conduct ive-Spurious
Comment A: CH 1 at 802.11n 20MHz mode chainl
Jate: 13.JAN.2010 13:39:49
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: conducted spurious @ 802.11n HT20 mode channel 1 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -54 .63 dBm VBW 100 kHz
11 dBm 2.50000000 GHz SWT 5.8 s unit dBm
11
21 dB|Uffset V(T -54.63 dBm

2.50000[000 GHz

-20
HBA522|. 048 dB

-30

-40

-50

60 I

-70
-80
_g9l
Start 2.5 GHz 2.25 GHz, Stop 25 GHz
Title: Conduct ive-5purious
Comment A: CH 1 at 802.11n 20MHz mode chainl
Date: 13.JAN.2010 13:40:37

Chain 1: conducted spurious @ 802.11n HT20 mode channel 6 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl ~41.84 dBm VBH 100 kHz
11 dBm 2.40000000 GHz SWT  BO0 ms Unit dBm
1
21 dB| Offset MIEE -41.84 dBnm

2.40000p00 GHz

D1 -17.011 dB

-20

-30

-40

-50

4| o

-70
-80
_B9
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-Spurious
Comment A: CH 6 at 802.11n 20MHz mode chainl
Date: 13.JAN.2010 13:43:13
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: conducted spurious @ 802.11n HT20 mode channel 6 (2 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl 2.99 dBm VBW 100 kHz
11 dBm 2.43430361 GHz SWT 21 ms unit dBm
11
21 dB|Uffset V(T 299 0B e
1
2.43430[B61 GHz|
. A p A

HLER
-10

D1 -17.011 dB !

-20

e T,

-40

-50

-B60

-70

-80

_g9l

Start 2.4 GHz 8.35 MHz/ Stop 2.4B35 GHz

Title: Conduct ive-5purious
Comment A: CH 6 at 802.11n 20MHz mode chainl
Date: 13.JAN.2010 13:42:51

Chain 1: conducted spurious @ 802.11n HT20 mode channel 6 (3 of 3)

‘y Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
45’ Ref Lvi -52.25 dBm VBW 100 kHz
11 dBm 2.50000000 GHz SWT 5.8 s Unit dBm
11
21 dB|Offset MRS -52|.25 dBm

2.50000000 GHz

D1 -17.011 dB|
-20

-30

40

-50

-60 A

-70
-80
_gg|
Start 2.5 GHz 2.25 GHz/ Stop 25 BHz
Title: Conduct ive-Spurious
Comment A: CH 6 at 802.11n 20MHz mode chainl
Jate: 13.JAN.2010 13:43:40
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: conducted spurious @ 802.11n HT20 mode channel 11 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -50.16 dBm VBW 100 kHz
11 dBm 262.72545090 MHz SWT 600 ms unit dBm
11
21 dB|Uffset V(T -50|.16 dBm

26(2.72545[090 MHz

-20

P23, 474 dB

-30

-40

-50

. | e
W R s ee e

-70
-80
_g9l
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-5purious
Comment A: CH 11 at 802.11n 20MHz mode chainl
Date: 13.JAN.2010 13:46:12

Chain 1: conducted spurious @ 802.11n HT20 mode channel 11 (2 of 3)

‘y Marker 1 [T1] RBW 100 kHz ~ RF Att 0 dB
5 Ref Lvi -3.47 dBm VBW 100 KHz
11 dBm 2.45689373 GHz SWT 21 ms Unit dBm
11
21 dBfOffset MEEE 3|47 B s
2. 45689379 GHz|
0 T

T

+
_og l \
A0 3(. 474 dB / \
-30 J/ \h\
- Taan %‘w
A
MkAJﬁW“”M\Nmmkrumhpk»dlhﬁkuﬂd
-60
-70
-80
_gg|
Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz
Title: Conduct ive-Spurious
Comment A: CH 11 at 802.11n 20MHz mode chainl
Jate: 13.JAN.2010 13:45:50

Page 55 of 105



Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Chain 1: conducted spurious @ 802.11n HT20 mode channel 11 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -54.46 dBm VB 100 kHz
11 dBm 2.50000000 GHz SWT 5.8 s unit dBm
11
21 dB[Uffset MIGEE ~54[. 46 dBm

2.50000[000 GHz

-20

P23, 474 dB

-30

-40

-50

-70
-80
_g9l
Start 2.5 GHz 2.25 GHz, Stop 25 GHz
Title: Conduct ive-5purious
Comment A: CH 11 at 802.11n 20MHz mode chainl
Date: 13.JAN.2010 13:46:39

Chain 1: conducted spurious @ 802.11n HT40 mode channel 3 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -42.09 dBm VBW 100 kHz
11 dBm 2.40000000 GHz SWT 600 ms Unit dBm
1
21 dB|Offset MUK -42[.09 dBm

2.40000p00 GHz

-20

D1 -28|. 131 dBpp

-30

-40

-50

N "

bvjdnkuNWUJLLLVw¢¢L“Mwﬂ*ﬂﬁdMuﬂmﬁ&A“Mw,uL¢V~L~uﬂwdﬂﬂAmJLﬂm4r~*Mr

-70

-80
_B9
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-Spurious
Comment A: CH 3 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:29:13
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Chain 1: conducted spurious @ 802.11n HT40 mode channel 3 (2 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -8.13 dBm VBW 100 kHz
11 dBm 2.42560220 GHz SWT 21 ms unit dBm
11
21 dB|Uffset V(T -g.13 dBm

2.42560220 GHz

~10 Ak LA A Ty
_2g (’ \J \

ADJ -28[.131 dB \
-30

A

50 A

Mtastaf A
-B60
-70
-80
_g9l
Start 2.4 GHz 8.35 MHz/ Stop 2.4B35 GHz
Title: Conduct ive-5purious
Comment A: CH 3 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:28:42

Chain 1: conducted spurious @ 802.11n HT40 mode channel 3 (3 of 3)

‘y Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
45’ Ref Lvi -56.24 dBm VBW 100 kHz
11 dBm 2.52862325 GHz SWT 5.8 s Unit dBm
11
21 dB|Offset MRS -56|.24 dBm

2.52862[325 GHz

-20

D1 -26|. 131 dB|

-30

40

-50

750{ A

-70
-80
_gg|
Start 2.4B35 GHz 2.25165 BGHz~, Stop 25 BHz
Title: Conduct ive-Spurious
Comment A: CH 3 at 802.11n 40MHz mode chainl
Jate: 13.JAN.2010 10:29:46
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Chain 1: conducted spurious @ 802.11n HT40 mode channel 6 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -36.93 dBm VBW 100 kHz
11 dBm 2.40000000 GHz SWT 600 ms unit dBm
11
21 dB|Uffset V(T -36/.93 dBm

2.40000[000 GHz

-20
B4+—24].536 dB

-30

-40

-50

| .

-70
-80
_g9l
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-5purious
Comment A: CH 6 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:32:30

Chain 1: conducted spurious @ 802.11n HT40 mode channel 6 (2 of 3)

‘y Marker 1 [T1] RBW 100 kHz ~ RF Att 0 dB
5 Ref Lvi -4.54 dBm VBW 100 KHz
11 dBm 2.44702104 GHz SWT 21 ms Unit dBm
11
21 dBfOffset MEEE ~4[.54 dBm

2.44702[104 GHz

W“W”WU/“”M“\

-20

—54+—24|.536 dB|

/ \

-50

-60

-70

-80

_gg|

Start 2.4 GHz 8.35 MHz/ Stop 2.4835 GHz

Title: Conduct ive-Spurious
Comment A: CH 6 at 802.11n 40MHz mode chainl
Jate: 13.JAN.2010 10:32:07
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Chain 1: conducted spurious @ 802.11n HT40 mode channel 6 (3 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -46.54 dBm VB 100 kHz
11 dBm 2.48350000 GHz SWT 5.8 s unit dBm
11
21 dB[Uffset MIGEE ~48[.54 dBm

2.48350[000 GHz

-20
B4+—24].536 dB

-30

-40

-50

-70
-80
_g9l
Start 2.4835 GHz 2.25165 GHz/ Stop 25 GHz
Title: Conduct ive-5purious
Comment A: CH 6 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:32:59

Chain 1: conducted spurious @ 802.11n HT40 mode channel 9 (1 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -49.77 dBm VB 100 kHz
11 dBm 262.72545090 MHz SWT 600 ms Unit dBm
11
21 dB[Uffset MIGEE -49. 77 Bn| e
262 . 72545090 MHz

-20

D1 -26|. 726 dB

-30

-40

-50

B bt

-70
-80
_g9
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Title: Conduct ive-5purious
Comment A: CH 9 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:47:52
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Chain 1: conducted spurious @ 802.11n HT40 mode channel 9 (2 of 3)

Marker 1 [T1] RBW 100 kHz  RF Att 0 dB
Ref Lvl -6.73 dBm VBW 100 kHz
11 dBm 2.46576253 GHz SWT 21 ms unit dBm
11
21 dB|Uffset V(T -6|. 73 dBm

2.46576[253 GHz

1

-10 TR i W M st )
U |

L o1 —2¢|. 726 @B \
30

ol

-B60

-70

-80

_g9l

Start 2.4 GHz 8.35 MHz/ Stop 2.4B35 GHz

Title: Conduct ive-5purious
Comment A: CH 3 at 802.11n 40MHz mode chainl
Date: 13.JAN.2010 10:47:29

Chain 1: conducted spurious @ 802.11n HT40 mode channel 9 (3 of 3)

‘y Marker 1 [T1] RBW 100 kHz ~ RF Att 0 dB
5 Ref Lvi -44.30 dBm VBW 100 KHz
11 dBm 2.48350000 GHz SWT 5.8 s Unit dBm
11
21 dBfOffset MEEE ~44[.30 dBm

2.48350000 GHz

-20

D1 -26|. 726 dB)

-30

40

-50

-60 &

-70
-80
_gg|
Start 2.4B35 GHz 2.25165 BGHz~, Stop 25 BHz
Title: Conduct ive-Spurious
Comment A: CH 9 at 802.11n 40MHz mode chainl
Jate: 13.JAN.2010 10:48:19
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7. Radiated Spurious Emission

Name of Test Radiated Spurious Emission

Base Standard FCC 15.247(d), 15.209, 15.205

Test Result: Complies
Measurement Data: See Tables below

Method of Measurement:

Reference FCC document: KDB558074, ANSI C63.4

The frequency range from 30 MHz to 1000 MHz using Bilog Antenna.
The frequency range over 1 GHz using Horn Antenna.

Radiated emissions were invested cover the frequency range from 30 MHz to 1000 MHz
using a receiver RBW of 120 kHz record QP reading, and the frequency over 1 GHz
using a spectrum analyzer RBW of 1 MHz and 10 Hz VBW record Average reading.
(15.209 paragraph), the Peak reading (1 MHz RBW/VBW) recorded also on the report.

The EUT for testing is arranged on a wooden turntable. If some peripherals apply to the
EUT, the peripherals will be connected to EUT and the whole system. During the test, all
cables were arranged to produce worst-case emissions. The signal is maximized
through rotation. The height of antenna and polarization is changing constantly for
exploring for maximum signal level. The height of antenna can be up to 4 meters and
down to 1 meter. The measurement for radiated emission will be done at the distance of
three meters unless the signal level is too low to measure at that distance. In the case of
the reading under noise floor, a pre-amplifier is used and/or the test is conducted at a
closer distance. And then all readings are extrapolated back to the equivalent 3 meters
reading using inverse scaling with distance.

The EUT configuration please refer to the “Spurious set-up photo.pdf”.
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Test Diagram:

Antenna
Tower

Horn or Bilog

P 3 meter  1-4.meter /|| Antenna
HPF and Pre-Amp.
EUT &

Peripheral L

0.8m

. 1=

Ground Plane

H \H' RF Test
Receiver
Emission Limit:
The spurious Emission shall test through the 10th harmonic. In addition, radiated

emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a).

Frequency Limits
(MHz) (dBpV/Im@
3 meter)
30-88 40
88-216 43.5
216-960 46
Above 960 54

Remark:

1. In the above table, the tighter limit applies at the band edges.

2. Distance refers to the distance in meters between the measuring instrument
antenna and the closed point of any part of the device or system

Note: (1) The EUT was tested while in a continuous transmit mode and the worst
case data rates are 1 Mbps data rate for 802.11b mode, 6 Mbps data rate
for 802.11g mode, 6.5 Mbps data rate for 802.11n HT20 mode and 13.5
Mbps data rate for 802.11n HT40 mode. The EUT was tuned to a low,
middle and high channel.
(2) The EUT operating at 2.4 GHz ISM band. Frequency Range scanned from
30 MHz to 25 GHz.
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Intertek

Measurement results: frequencies equal to or less than 1 GHz

The test was performed on EUT under 802.11b/g/n continuously dual transmitting mode.
The low, middle and high channels were verified. The worst case occurred at 802.11b Tx
channel 6.

Test Mode: Mode 1

EUT - HL-11N
Worst Case : 802.11b Tx at channel 6
Antenna | Freq. |Receiver| Corr. |Reading|Corrected| Limit | Margin
Polariz. Factor Level @3m
(V/H) | (MHz) |Detector| (dB/m) | (dBuV) | (dBuV/m) |(dBuV/m)| (dB)
\ 182.29 QP 13.10 | 18.56 | 31.66 43.50 |-11.84
\ 439.34 QP 17.64 | 18.04 | 35.68 46.00 |-10.32
\% 450.01 QP 17.68 | 27.40 | 45.08 46.00 | -0.92
\% 476.20 QP 18.43 | 16.58 | 35.01 46.00 |-10.99
\% 73713 QP 22.74 | 13.67 | 36.41 46.00 | -9.59
Vv 881.66 QP 24.35 | 10.95 | 35.30 46.00 |-10.70
H 145.43 QP 13.24 | 23.73 | 36.97 43.50 | -6.53
H 209.45 QP 10.78 | 30.09 | 40.87 43.50 | -2.63
H 249.22 QP 12.36 | 31.01 | 43.37 46.00 | -2.63
H 450.01 QP 18.16 | 14.85 | 33.01 46.00 |-12.99
H 73713 QP 2295 | 15.81 | 38.76 46.00 | -7.24
H 862.26 QP 2412 | 13.61 | 37.73 46.00 | -8.27
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor

Page 63 of 105



FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Intertek

Test Mode: Mode 2

EUT :HL-11N
Worst Case : 802.11b Tx at channel 6
Antenna | Freq. |Receiver| Corr. |Reading|Corrected| Limit | Margin
Polariz. Factor Level @3m
(V/H) | (MHz) |Detector| (dB/m) | (dBuV) | (dBuV/m) | (dBuV/m)| (dB)
V 73.65 QP 10.39 | 23.16 | 33.55 40.00 | -6.45
V 153.19 QP 15.83 | 22.59 | 38.42 43.50 | -5.08
\% 207.51 QP 11.83 | 21.79 | 33.32 43.50 |-10.18
\% 471.35| QP 17.68 | 14.80 | 32.48 46.00 |-13.52
Vv 75265 | QP 2281 | 1236 | 35.17 46.00 |-10.83
Vv 843.83 QP 23.62 | 12.05 | 35.67 46.00 |-10.33
H 82.38 QP 945 | 2562 | 35.07 40.00 | -4.93
H 136.70 QP 12.32 | 28.81 | 41.13 4350 | -2.37
H 182.29 QP 12.08 | 27.62 | 39.70 43.50 | -3.80
H 249.22 QP 12.36 | 27.72 | 40.08 46.00 | -5.92
H 315.18 QP 14.32 | 17.59 | 31.91 46.00 |-14.09
H 749.74 QP 22.95 | 16.08 | 39.03 46.00 | -6.97
Remark:

1. Corr. Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Corr. Factor
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Measurement results: frequency above 1GHz

Test Mode: Mode 1

EUT - HL-1MN

Test Condition : 802.11b Tx at channel 1
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected| Limit Margin

Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)

3210.00 PK \% 33.80 36.24 42.36 44 .80 54 -9.20
4824.00 PK V 35.10 38.54 51.73 55.17 74 -18.83
4824.00 AV V 35.10 38.54 49.97 53.41 54 -0.59
7236.00 PK Vv 33.00 44.60 39.15 50.75 54 -3.25
9648.00 PK V 32.70 49.30 39.67 56.27 74 -17.73
9648.00 AV V 32.70 49.30 35.15 51.75 54 -2.25
4824.00 PK H 35.10 38.54 41.84 45.28 54 -8.72
7236.00 PK H 33.00 44.60 35.89 47.49 54 -6.51
9648.00 PK H 32.70 49.30 40.63 57.23 74 -16.77
9648.00 AV H 32.70 49.30 36.89 53.49 54 -0.51

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.

Page 65 of 105



Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

EUT : HL-11N

Test : 802.11b Tx at channel 6
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin

Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)

3240.00 PK V 33.80 36.24 40.19 42.63 54 -11.37
4874.00 PK Vv 35.10 38.54 51.72 55.16 74 -18.84
4874.00 AV \Y 35.10 38.54 49.98 53.42 54 -0.58
7311.00 PK Vv 33.00 44.60 39.50 51.10 54 -2.90
9748.00 PK \% 32.70 49.30 42.02 58.62 74 -15.38
9748.00 AV V 32.70 49.30 36.92 53.52 54 -0.48
4874.00 PK H 35.10 38.54 46.32 49.76 54 -4.24
7311.00 PK H 33.00 44.60 37.39 48.99 54 -5.01
9748.00 PK H 32.70 49.30 39.36 55.96 74 -18.04
9748.00 AV H 32.70 49.30 36.52 53.12 54 -0.88

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.
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EUT

Test Condition

HL-11N

: 802.11b Tx at channel 11

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin
Analyzer Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4924.00 PK \% 35.10 38.54 47.49 50.93 54 -3.07
7386.00 PK \Y, 33.00 44.60 40.78 52.38 54 -1.62
9848.00 AV V 32.70 49.30 35.64 52.24 54 -1.76
4924.00 PK H 35.10 38.54 41.97 45 .41 54 -8.59
7386.00 PK H 33.00 44.60 37.59 49.19 54 -4.81
9848.00 PK H 32.70 49.30 39.88 56.48 74 -17.52
9848.00 AV H 32.70 49.30 36.92 53.52 54 -0.48
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.

EUT

Test Condition

- HL-11N

: 802.11g Tx at channel 1

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
3210.00 PK \Y 33.80 36.24 42.01 44.45 54 -9.55
4824.00 PK Vv 35.10 38.54 42.98 46.42 54 -7.58
7236.00 PK V 33.00 44.60 36.71 48.31 54 -5.69
4824.00 PK H 35.10 38.54 38.00 41.44 54 -12.56
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.
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EUT :HL-11N
Test Condition : 802.11g Tx at channel 6
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4874.00 PK \ 35.10 38.54 46.99 50.43 54 -3.57
7311.00 PK Vv 33.00 44.60 42.76 54.36 74 -19.64
7311.00 AV \% 33.00 44.60 31.51 43.11 54 -10.89
4874.00 PK H 35.10 38.54 38.61 42.05 54 -11.95
Remark:
1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.
EUT : HL-11N
Test Condition : 802.11g Tx at channel 11
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m)| (dB)
4924.00 PK V 35.10 38.54 40.51 43.95 54 -10.05
7386.00 PK \Y 33.00 44.60 38.63 50.23 54 -3.77
4924.00 PK H 35.10 38.54 37.06 40.50 54 -13.50
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.
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EUT : HL-11N
Test Condition :802.11n HT20 Tx at channel 1

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m)| (dB)
3210.00 PK Vv 33.80 36.24 40.77 43.21 54 -10.79
4824.00 PK \Y 35.10 38.54 43.79 47.23 54 -6.77
7236.00 PK \Y 33.00 44.60 37.43 49.03 54 -4.97
4824.00 PK H 35.10 38.54 36.71 40.15 54 -13.85

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.

EUT :HL-11N
Test Condition :802.11n HT20 Tx at channel 6

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4874.00 PK \% 35.10 38.54 51.52 54.96 74 -19.04
4874.00 AV Vv 35.10 38.54 37.31 40.75 54 -13.25
7311.00 PK Vv 33.00 44.60 50.73 62.33 74 -11.67
7311.00 AV \Y 33.00 44.60 35.16 46.76 54 -7.24
4874.00 PK H 35.10 38.54 40.81 44.25 54 -9.75
7311.00 PK H 33.00 44.60 40.88 52.48 54 -1.52

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 256GHz.The data value listed
above which is higher than the system noise floor.
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EUT : HL-1MN
Test Condition :802.11n HT20 Tx at channel 11
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4924.00 PK V 35.10 38.54 42.57 46.01 54 -7.99
7386.00 PK Vv 33.00 44.60 38.03 49.63 54 -4.37
4924.00 PK H 35.10 38.54 37.54 40.98 54 -13.02
Remark:
1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 256GHz.The data value listed
above which is higher than the system noise floor.
EUT : HL-11N
Test Condition : 802.11n HT40 Tx at channel 3
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m)| (dB)
4844.00 PK V 35.10 38.54 38.68 42.12 54 -11.88
4844.00 PK H 35.10 38.54 37.29 40.73 54 -13.27
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 256GHz.The data value listed
above which is higher than the system noise floor.
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EUT : HL-1MN
Test Condition :802.11n HT40 Tx at channel 6
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4874.00 PK \% 35.10 38.54 40.60 44.04 54 -9.96
7311.00 PK Vv 33.00 44.60 38.75 50.35 54 -3.65
4874.00 PK H 35.10 38.54 36.89 40.33 54 -13.67
Remark:
1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 256GHz.The data value listed
above which is higher than the system noise floor.
EUT - HL-11N
Test Condition :802.11n HT40 Tx at channel 9
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
4904.00 PK \% 35.10 38.54 36.92 40.36 54 -13.64
4904.00 PK H 35.10 38.54 37.39 40.83 54 -13.17
Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.
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Test Mode: Mode 2

EUT - HL-1MN

Test Condition : 802.11b Tx at channel 1
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin

Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)

3210.00 PK \% 33.80 36.24 43.73 46.17 54 -7.83
4824.00 PK V 35.10 38.54 47.53 50.97 54 -3.03
7311.00 PK \% 33.00 44.60 38.13 49.73 54 -4.27
9648.00 PK \Y, 32.70 49.30 35.11 51.71 54 -2.29
4824.00 PK H 35.10 38.54 40.95 44.39 54 -9.61
9648.00 PK H 32.70 49.30 36.65 53.25 54 -0.75

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.

Page 72 of 105




Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

EUT : HL-1MN

Test Condition : 802.11b Tx at channel 6
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin

Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)

3240.00 PK V 33.80 36.24 43.06 45.50 54 -8.50
4874.00 PK Vv 35.10 38.54 51.95 55.39 74 -18.61
4874.00 AV \Y 35.10 38.54 50.15 53.59 54 -0.41
7311.00 PK Vv 33.00 44.60 40.43 52.03 54 -1.97
9748.00 PK \Y 32.70 49.30 39.96 56.56 74 -17.44
9748.00 AV V 32.70 49.30 35.52 52.12 54 -1.88
4874.00 PK H 35.10 38.54 43.74 47.18 54 -6.82
7311.00 PK H 33.00 44.60 37.50 49.10 54 -4.90
9748.00 PK H 32.70 49.30 41.15 57.75 74 -16.25
9748.00 AV H 32.70 49.30 37.02 53.62 54 -0.38

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.
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FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

EUT : HL-11N

Test Condition : 802.11b Tx at channel 11
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin

Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)

3270.00 PK \% 33.80 36.24 44.37 46.81 54 -7.19
4924.00 PK V 35.10 38.54 47.40 50.84 54 -3.16
7386.00 PK V 33.00 44.60 38.71 50.31 54 -3.69
9848.00 AV \Y, 32.70 49.30 34.83 51.43 54 -2.57
4924.00 PK H 35.10 38.54 40.96 44.40 54 -9.60
7386.00 PK H 33.00 44.60 35.84 47 .44 54 -6.56
9848.00 PK H 32.70 49.30 35.61 52.21 54 -1.79

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.

EUT : HL-11N
Test Condition :802.11g Tx at channel 1
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (HV) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m)| (dB)
3210.00 PK \Y, 33.80 36.24 42.75 45.19 54 -8.81
4824.00 PK \Y, 35.10 38.54 43.40 46.84 54 -7.16
7236.00 PK \Y, 33.00 44.60 37.12 48.72 54 -5.28
4824.00 PK H 35.10 38.54 37.42 40.86 54 -13.14
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.
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Intertek

FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

EUT : HL-11N

Test Condition : 802.11g Tx at channel 6
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin

Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)

3240.00 PK \Y 33.80 36.24 44.01 46.45 54 -7.55
4874.00 PK Vv 35.10 38.54 51.54 54.98 74 -19.02
4874.00 AV V 35.10 38.54 37.23 40.67 54 -13.33
7311.00 PK \Y 33.00 44.60 47.07 58.67 74 -16.33
7311.00 AV \Y 33.00 44.60 34.00 45.60 54 -8.40
4874.00 PK H 35.10 38.54 41.53 44.97 54 -9.03
7311.00 PK H 33.00 44.60 39.97 51.57 54 -2.43

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.

EUT : HL-11N
Test Condition : 802.11g Tx at channel 11
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (HV) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m)| (dB)
3270.00 PK \Y, 33.80 36.24 42.33 4477 54 -9.23
4924.00 PK \Y, 35.10 38.54 41.23 44.67 54 -9.33
7386.00 PK \Y, 33.00 44.60 37.92 49.52 54 -4.48
4924.00 PK H 35.10 38.54 37.32 40.76 54 -13.24
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

EUT : HL-11N
Test Condition : 802.11n HT20 Tx at channel 1
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
3210.00 PK Vv 33.80 36.24 41.33 43.77 54 -10.23
4824.00 PK \Y 35.10 38.54 43.74 47.18 54 -6.82
4824.00 PK H 35.10 38.54 36.93 40.37 54 -13.63
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

EUT : HL-11N

Test Condition : 802.11n HT20 Tx at channel 6

Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected| Limit Margin

Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m)| (dB)

3240.00 PK \% 33.80 36.24 43.32 4576 54 -8.24
4874.00 PK \Y, 35.10 38.54 55.05 58.49 74 -15.51
4874.00 AV Y 35.10 38.54 40.94 44.38 54 -9.62
7311.00 PK \Y, 33.00 44.60 54.49 66.09 74 -7.91
7311.00 AV \Y 33.00 44.60 36.46 48.06 54 -5.94
9748.00 PK \% 32.70 49.30 39.73 56.33 74 -17.67
9748.00 AV \% 32.70 49.30 24.38 40.98 54 -13.02
4874.00 PK H 35.10 38.54 44.33 47.77 54 -6.23
7311.00 PK H 33.00 44.60 47.03 58.63 74 -15.37
7311.00 AV H 33.00 44.60 28.61 40.21 54 -13.79
9748.00 PK H 32.70 49.30 36.13 52.73 54 -1.27

Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 256GHz.The data value listed
above which is higher than the system noise floor.
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FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

EUT : HL-1MN
Test Condition : 802.11n HT20 Tx at channel 11
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading |Corrected | Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
3270.00 PK V 33.80 36.24 41.81 44.25 54 -9.75
4924.00 PK Vv 35.10 38.54 44 .11 47.55 54 -6.45
7386.00 PK \Y 33.00 44.60 37.99 49.59 54 -4.41
4924.00 PK H 35.10 38.54 37.96 41.40 54 -12.60
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.

EUT : HL-11N
Test Condition :802.11n HT40 Tx at channel 3
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
3210.00 PK \% 33.80 36.24 42.98 45.42 54 -8.58
4844.00 PK \Y, 35.10 38.54 36.97 40.41 54 -13.59
4844.00 PK H 35.10 38.54 37.46 40.90 54 -13.10
Remark:

1. Correction Factor = Antenna Factor + Cable Loss

2. Corrected Level = Reading + Correction Factor — Preamp. Gain

3. The frequency measured ranges from 1GHz to 25GHz.The data value listed
above which is higher than the system noise floor.
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

EUT : HL-1MN
Test Condition :802.11n HT40 Tx at channel 6
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
3240.00 PK \% 33.80 36.24 42.74 45.18 54 -8.82
4874.00 PK \Y 35.10 38.54 42.22 45.66 54 -8.34
4874.00 PK H 35.10 38.54 36.77 40.21 54 -13.79
Remark:
1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 256GHz.The data value listed
above which is higher than the system noise floor.
EUT : HL-11N
Test Condition : 802.11n HT40 Tx at channel 9
Frequency | Spectrum | Antenna | Preamp. | Correction | Reading | Corrected Limit Margin
Analyzer | Polariz. Gain Factor Level @3m
(MHz) Detector (H/V) (dB) (dB/m) (dBuV) | (dBuV/m) | (dBuV/m) (dB)
3270.00 PK \% 33.80 36.24 42.69 45.13 54 -8.87
4904.00 PK \% 35.10 38.54 39.11 42.55 54 -11.45
4904.00 PK H 35.10 38.54 37.83 41.27 54 -12.73
Remark:

1. Correction Factor = Antenna Factor + Cable Loss
2. Corrected Level = Reading + Correction Factor — Preamp. Gain
3. The frequency measured ranges from 1GHz to 25GHz.The data value listed

above which is higher than the system noise floor.
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Intertek FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

8. Emission on Band Edge

Name of Test Emission Band Edge

Base Standard FCC 15.247(d)

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

Method of Measurement:

Reference FCC document: KDB558074, ANSI C63.4

The frequency range from 30 MHz to 1000 MHz using Bilog Antenna.
The frequency range over 1 GHz using Horn Antenna.

Radiated emissions were invested cover the frequency range from 30 MHz to 1000 MHz
using a receiver RBW of 120 kHz record QP reading, and the frequency over 1 GHz
using a spectrum analyzer RBW of 1 MHz and 10 Hz VBW record Average reading.
(15.209 paragraph), the Peak reading (1 MHz RBW/VBW) recorded also on the report.

Note: The EUT was tested while in a continuous transmit mode and the worst case
data rates are 1 Mbps data rate for 802.11b mode, 6 Mbps data rate for
802.11g mode, 6.5 Mbps data rate for 802.11n HT20 mode and 13.5 Mbps
data rate for 802.11n HT40 mode. The EUT was tuned to a low, middle and
high channel.
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Intertek

Test Mode: Mode 1

Test Mode: 802.11b operating mode

The Max.
Measurement Strle:rlmel’?h in Limit Marain
Channel | Freq. Band Detector gt @3m 9
Restrict (dB)
(MHz) (dBuV/m)
Band
(dBuV/m)
PK 62.52 74 -11.48
1 (lowest) | 2310-2390
AV 52.58 54 -1.42
. PK 63.40 74 -10.60
11 (highest)| 2483.5-2500
AV 53.39 54 -0.61
Test Mode: 802.11g operating mode
The Max.
Measurement Strcla:rl16|’?h in Limit Marain
Channel | Freq. Band Detector gt @3m 9
Restrict (dB)
(MHz) (dBuV/m)
Band
(dBuV/m)
PK 69.38 74 -4.62
1 (lowest) | 2310-2390
AV 52.63 54 -1.37
. PK 67.63 74 -6.37
11 (highest)| 2483.5-2500
AV 52.90 54 -1.10
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Intertek

Test Mode: 802.11n HT20 operating mode

The Max.
Measurement Strcla:rl16|’?h in Limit Marain
Channel | Freq. Band Detector gt @3m 9
Restrict (dB)
(MHz) (dBuV/m)
Band
(dBuV/m)
PK 69.15 74 -4.85
1 (lowest) | 2310-2390
AV 53.02 54 -0.98
. PK 72.07 74 -1.93
11 (highest)| 2483.5-2500
AV 53.48 54 -0.52
Test Mode: 802.11n HT40 operating mode
The Max.
Measurement Strle:rllel’?h in Limit Marain
Channel | Freq. Band Detector gt @3m 9
(MHz) Restrict (dBuV/m) (dB)
Band
(dBuV/m)
PK 67.15 74 -6.85
3 (lowest) | 2310-2390
AV 53.13 54 -0.87
. PK 66.39 74 -7.61
9 (highest) | 2483.5-2500
AV 53.09 54 -0.91
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Intertek

Test Mode: Mode 2

Test Mode: 802.11b operating mode

The Max.
Measurement Strle:rllel’?h in Limit Marain
Channel | Freq. Band Detector gt @3m 9
(MHz) Restrict (dBuV/m) (dB)
Band
(dBuV/m)
PK 64.07 74 -9.93
1 (lowest) | 2310-2390
AV 53.38 54 -0.62
. PK 62.91 74 -11.81
11 (highest)| 2483.5-2500
AV 53.59 54 -0.41
Test Mode: 802.11g operating mode
The Max.
Measurement Strtla:rllel’?h in Limit Marain
Channel | Freq. Band Detector gt @3m 9
Restrict (dB)
(MHz) (dBuV/m)
Band
(dBuV/m)
PK 72.86 74 -1.14
1 (lowest) | 2310-2390
AV 53.08 54 -0.92
. PK 68.13 74 -5.87
11 (highest)| 2483.5-2500
AV 53.11 54 -0.89
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Intertek

Test Mode: 802.11n HT20 operating mode

The Max.
Measurement Strcla:rl16|’?h in Limit Marain
Channel | Freq. Band Detector gt @3m 9
Restrict (dB)
(MHz) (dBuV/m)
Band
(dBuV/m)
PK 68.20 74 -5.80
1 (lowest) | 2310-2390
AV 52.76 54 -1.24
. PK 71.88 74 -2.12
11 (highest)| 2483.5-2500
AV 53.55 54 -0.45
Test Mode: 802.11n HT40 operating mode
The Max.
Measurement Strle:rllel’?h in Limit Marain
Channel | Freq. Band Detector gt @3m 9
(MHz) Restrict (dBuV/m) (dB)
Band
(dBuV/m)
PK 66.47 74 -7.53
3 (lowest) | 2310-2390
AV 53.04 54 -0.96
. PK 68.24 74 -5.76
9 (highest) | 2483.5-2500
AV 53.12 54 -0.88

Please see the plot below.
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Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Test Mode: Mode 1
Band edge @ 802.11b mode channel 1 PK

1184Bu¥
115407 REBW/WBW: 1MHz / 1MHz
Marker 1:

107.98dBuV / 2.41120GHz
1104Bu¥ Marker 2: L
62.52dBu¥ / 2.33429GHz

105dBu¥
100dBu¥
95dBu¥
S04 Bui
854wy
S0dEwY
7540y

04wy K

A5dBu¥ 2

e MWMMWMMWMWWWW

S5dBu¥

S0dBuy

46dBuf
231GH:  232GHz 2.34GHz 2.36GHz 2.38GHz 24GHz 2.425GHz

Bandedge

HL-11H with ITWX-144RSXXH-257 2dBi antenna
11behl PK

3WT 5ms

Band edge @ 802.11b mode channel 1 AV

115dBuf

REWWEW: 1MHz / 10Hz
110dBu¥ Marker 1:

10451dBuV / 2.40959GHz 1
Marker 2:

1054 B 52.58dBuV | 2.38567GHz

1004Bu¥
95JBu¥
904Bu¥
85JBu¥
804Bu¥
754Bu¥
70dBu¥
54Bu¥
G0dBu¥
553Bu¥ 2

S0dBuY —/_“__ﬂ‘/w

45dBu¥

40dBu¥
3MWBwY
2.31G6H:  2.320Hz 2343 Hz 2.300Hz 2.38GHz 2AGHz 2.425GHe

Banded ge

HL-11N with TWE-144RIEHE-257 20Bi anterma.
11bchl AV

EWT29s
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Band edge @ 802.11b mode channel 11 PK

1194Bu¥

REWWBW: 1MHz / 1MHz
1154Bu¥ Marker 1:

109.19dBu¥ / 2.46320GHz
Marker 2:

110dBu¥ 63.90dBUY 1 2.48630GHZ

105dBu¥
1004Bu¥
Q54 Buf
A0d By
85dBu¥
S0dBui
754y

0dEu¥ vf/

A54Bu¥

S0AERY %Vﬁw

S5dBu¥

S0ABnY

47dBuy
245GHz  2455GHz  246GHz 2465GH:  247GHz  2475GHz  248GHz 2485GHz  240GH: 2405GH:  25GHz

Bandedge

HL-11H with ITWX-144REXXH-257 2dBi antenna
11bchll PK

SWT2.5ms

Band edge @ 802.11b mode channel 11 AV

115dBu¥
REBW/WVBW: 1MHz / 10Hz

Marker f:
110dBu¥ 1 105.43dBuV / 2.45990GHz

Marker 2:
10534 B 53:39dBuV -+ 2.48350GHz

1004 By
95dEu¥
S0dBu¥
85dBu¥
B0dBuY
T5dBu¥
T0dBu¥
65dBu¥
60dBu¥
55dBu¥

(W
S0dBu¥

454Bu¥

40dBu¥
3B8dBu¥
245GHz  2455GHz  246GHz  2465CGHz  249GHz  24750Hz  248CGHz  2485GHz  249GHz  24950GHz  2.5CHz

Bandedge

HL-11N with IWX-144RSXEXE-257 2dBi antenna
1lbchll &%

BWT 125
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Band edge @ 802.11g mode channel 1 PK

1184Bu¥
1150Buy | REWEM: 1MHz / 1MHz
Marker 1:

107.86dBuV / 2.40936GHz
1104Bu¥ Marker 2: 1
69.38dBu¥ / 2.33912GHz

105dBu¥

100dBu¥

S54Bn¥

S04 Bui

854w

B0dBnY

7540y

04wy

A5dBu¥

604wy

S5dBu¥

S0dBuy

46dBuf
231GH:  232GHz 2.34GHz 2.36GHz 2.38GHz 24GHz 2.425GHz

Bandedge

HL-11H with ITWX-144RSXXH-257 2dBi antenna
11gchl PK

3WT 5ms

Band edge @ 802.11g mode channel 1 AV

103dBu¥

REW/WBW: 1MHz / 10Hz
Marker 1:
98.46dBuV / 2.40830GHz

100dEu¥ Marker 2: !
52.63dBuV / 2.38981GHz

105dBu¥

95dBu¥
90dBu¥
85dBu¥
80dBu¥
75dBu¥
70dBuY
65dBu¥
A0dBu¥
55 Bu’ 4

SOAET j"—”v_//

45dBu¥

ez

40dBu¥

S7dBu¥
231G6Hz 2.326Hz 2.340Hz 2360z 2.38GHz 24GHz 2.425GHz

Bandedge

HL-11H with TWH-144REXXA-257 2dBi amtenma.
11gchl AV

SWT 29
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FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Band edge @ 802.11g mode channel 11 PK

1194Bu¥

REWWBW: 1MHz / 1MHz
115dBu¥ Marker 1:

1 109.21dBu¥ / 2.46000GHz
Marker 2:

110dBu¥ 67.63dBuV J 2.46530GHz

105dBu¥
100dBu¥
954Bu¥
A0d By
85dBu¥
S0dEwY
754wy

70dBuY WN g

654 Buf

GO0dEu¥

S5dBuY

S0dBuy

AadBu¥
245GHz  2455GHz  246GH2 2465GHz  247GHz  2475GHz  248GH=  2485GHz  240GH=  2405GHz  25GH=

Bandedge

HL-11N with IWH-144RIEXE-257 2dBi antenna
11gchll FK

AWT 2.5ms

Band edge @ 802.11g mode channel 11 AV

110dBu¥

REW//BW: 1MHz /10Hz
1054 Bu¥ Marker 1:

99.78dBuV / 2.45920GHz
Marker 2:
100dBw 52.90dBuV-/ 2.45350GHz

954 Bu¥
G0d Bt
85dBu¥
80dBut¥
75dBu¥
T0dBu¥
65dBu¥
G0dBu¥
55dBu¥ 4

5
504Bu¥

45dBu¥

40dBu¥
38dBu¥
245GHz 2455GHz 2460GHz 2465GHz  247GHz  2475GHz  248GH2: 248506Hz 240GHz  2495GH:  25GHz

Banded ge

HL-11H with IWX-144REXHE-257 24Bi antenna
11zchll AV

SWT 125
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Band edge @802.11n HT20 mode channel 1 PK

1184Bu¥
1154Bu¥ RBWYBW: 1MHz / 1MHz
Marker 1:

107163dBuY / 2.40936GHz
1104Bu¥ Marker 2: 1
69.15dBuV / 2.38958GHz

105dBuv
1004Bn7
954 Bu¥
O0d Bn¥
85dBuv
B0dBu¥
754 Bu¥

2 ‘\
70dBuv

65dBn7

G0 Bu¥

S5dBuv

S04Bnv

464 Bu7
221GHz  2.330GHz 3.34GHs 1.360Hz 4380 Hz 24GHs 2.435(Hz

Banded ge

HL-11N with [WE-144REEKE-257 24 Bi antenna
11nHT20 chl PK

BWT Smz

Band edge @802.11n HT20 mode channel 1 AV

107dBu¥

105dEu¥ RBW/WBW: 1MHz 10Hz
Marker 1:

97.37dBuV / 2.40913GHz
100dBY | parker 2: 1

53.02dBu¥ [ 2.38981GHz
95dBuY
IdBuY
85dBuY
B0dBuY
T5dBuY
BT
f5ABuY
A0dBuY
554 Bu¥ 3

*
S0dBu¥

A5dBu¥

A0dB¥

S7dBu¥
2.31GHz 2.326Hz 2.34CGHz 2.360Hz 2.38CGHz 2.4GHz 2.425GHz

Banded ge

HL-11H with TWH-144REEEE-257 2dBi antenma.
11n HT20 chl A¥

SWT 29
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Band edge @802.11n HT20 mode channel 11 PK

119d4Bu¥

REW/WBW: 1MHz / 1MHz
115dBu¥ Marker 1:

109.27dBuV | 2.46930GHz
Marker 2:

110dBu¥ T2.0TdBUV 2. 98310GHZ

1054Bu¥
1004Bn¥
G5BT
90dBuY
B5dEY
E0dBnY
754 Bu¥ LW‘WVM 3
YW
T0dBnY

654 B ¥

G04Bn7

554 Bu¥

S0dBn7

474Bnv
245GHz  2450GHz  2460GHz  2465GHz  247GHz 2475GHz  248GHz  24850GHz  240CGHz  2405GHz  25GHz

Banded ge

HL-11N with [WHE-144REEKE-257 24 Bi antenna
11nHT20 chll PK

BWT 2.5ms

Band edge @802.11n HT20 mode channel 11 AV

1094 But

RBW/VBW: 1MHz / 10Hz
Marker 1:
98.53dBuV / 2.46910GHz

1 "
1004BuY Marker 2:
53.46dBuV | 2.48350GHz

105dBo¥

95dBuV

Q0dBu¥

854BuV

S0dEu¥

T5dBuv

T0dBu¥

B5dBuV

G0dBu¥

55dBuV

S0dBu¥

454BuV

40dBu¥

3BdBu¥
245GH:  2455GHz  246GH2  2465GHz  247GHz  2475GHz  248GH: 2485GHz  240GH:  2405GHz  25GHz

Banded ge

HL-11] with IWX-144RSHXE-257 2dBi antenna
1lnHT20 chil &Y

BWT 125
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Band edge @802.11n HT40 mode channel 3 PK

111dBu¥

RBWTBW: 1MHz / 1MHz

Marker 1:

1054 Bu¥ 100.76dBuY /2. H1096GHz

Marker 2 1
67.15dBuV / 2.38857GHz

1004 Bu?

054 Bu¥

904 Bu¥

B5dBnv

B0dBn7

754 Bu¥

F0dBu¥ 2

65dBn7

G0dBuV

S5dBn¥

S0dBu¥

454Bnv
2.31GHz 2.32GH= 2.34GHz 2.36GHz 2.38GHz 2.4GHz 2.42GHz 2.445GH7

Banded ge

HL-11N with [WE-144REEKE-257 24 Bi antenna
11n HT40 ch? PK

BWT Smz

Band edge @802.11n HT40 mode channel 3 AV

101dBu¥

REWATBW: TMHz M10Hz
Marker 1:
91.33dBu¥ / 2.1095GHz
Marker 2 1
53.13dBu¥ / 2.38965GHz

954BT
90dBY
854BT
S04BT
T5ABT
T0dBT
E54BT
E04BT
54BN 4

S04BuY _J/

454 Bu¥

404Bu¥

Erf)=v
231GHz 2.30GH= 2.34GH: 2.36GH: 2.38GHz 24GHz 2.42GHz 2445GHe

Banded ge

HL-11N with IWE-144R¥EHH-257 2dBi anterma
11n HT40 ch3 &Y

BWT 34
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Band edge @802.11n HT40 mode channel 9 PK

1144Bu¥

REWIWBW: 1MHz / 1MHz
1104Bu¥ Marker 1:

193.66dBuV | 2.46458GHz
1 Marker 2:
1054Bu¥ 5§.390BUY 1 2-48530GHZ

1004 Bu¥
954 Bu¥
904 Bu¥
851 Bu7
B0dBu7

T5dBuv

T0dBu¥

654 Bu?

G0d B ¥

554 Bu¥

S0dBu¥

474Bnv
2.43GHz 2.44GHz 2.45GHz 2.46GHz 247G5Hz 248GHz 2.49GHz 2.5GHz

Banded ge

HL-11N with [WE-144REEKE-257 24 Bi antenna
11n HT40 chd PK

BWT 2.5ms

Band edge @802.11n HT40 mode channel 9 AV

104dBu¥

1MHz / 10Hz

100dBw¥ Marer1:

93.58dBuV / 2.46332GHz
1 Marker 2:
95dBu¥ 53:09dBuY/ 2:98398GHz

4B
85dBuY
B0dBuY
7S4BT
BT
f5dBuY
G4BT
553Eu¥ ]

SO4BuY \

45dBu¥

40dBu¥
38dBu¥
2.43GHz 2.44GHz 2.45GHz 2.4603Hz 2.47GHz 2.48CGHz 2.49GHz 2.5GHz

Banded ge

HL-11H with TWE-144REEEE-257 2dBi antenma.
11n HT40 chd A¥

SWT 175
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Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Test Mode: Mode 2
Band edge @ 802.11b mode channel 1 PK

120dBu¥

RBW/WBW: 1MHz / 1MHz
Marker 1:

0 46dBuY /2. 1132TGHz
Marker 2:
110dBu¥ 64.07dBu¥ / 2.33452GHz

115dBu¥

105dBu¥
100dBu¥
Q54 Buf
90dBu¥
85dBu¥
S0dEuy
75dBu¥

0dBu¥ \

65dBu¥

604wy

S5dBu¥

S0dBuy

454 Bu¥
231GH:  232GHz 2.34GHz 2.36GHz 2.38GHz 24GHz 2.425GHz

Bandedge

HL-11H with ITWX-151 1IRSXEE-999 5dBi antenna
11behl PK

3WT 5ms

Band edge @ 802.11b mode channel 1 AV

116dBu¥

RBWBW: 1MHz / 10Hz
Marker 1:

105.96dBuV | Z41988GHZ T
Marker 2:
105dBu¥ 53.38dBul¥ / 2.38751GHz

110dBu¥

100dBu¥
954Bu¥
S0dBu¥
85dBu¥
804Bu¥
5B
0BT
G5BT
G0dEu¥
S5dBuY

504BuY ’_/_,_A_JVJ\”M

454 Bu¥

40dBu¥

Eizl v
231GHz  232GHz 234GHz 2 360GHz 2.36GHz 24GHz 2 435GH7

Banded ge

HL-11M with IWE-151 | RSEEX-099 50Bi antenna,
11bchl &Y

SWT 20
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Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Band edge @ 802.11b mode channel 11 PK

120dBu¥

115dBu¥

110dBu¥

105dBu¥

100d By

Q54 Buf

S0dBu¥

85dBu¥

S0dEwY

5BV

REWWBW: 1MHz / 1MHz
Marker 1:

109.55dBu¥ / 2.46320GHz
Marker 2:

82.91dBuV 1 2.48300GH:

04wy

654 Buf

GO0dEuy

S5dBu¥

S0dBwy

47dBuy

245GHz  2455GHz  246GH: 2465GH:  247GHz  2475GHz

%

248GHz  2485GHz

240GHz  2405GH:  2.5GH=z

Bandedge

HL-11H with ITWX-151 1RSXEE-999 5dBi antenna
11bchll PK

SWT2.5ms

Band edge @ 802.11b mode channel 11 AV

116dBu¥

110dBu¥

1054 Bu¥

100dBu¥

A5dBu¥

S0dBuY

85dBu¥

S0dEui

754y

04wy

65dBu¥

GOABnYT

S5dBuy

REBW/WVBW: 1MHz / 10Hz
Marker 1:

106:02dBuY 1 246480GHz
Marker 2:

53.59dBul / 2.48350GHz

S0dBwy

45dBu¥

A0dBu¥
0By
245GHz

2455GHz  246GHe  2465GHe 247GHz  2475GHz  248GHz

2.485GHz

240GHz  2405GH:  2.5GH=z

Bandedge

HL-11H with ITWH-151 IREXEE-999 5dBi antenna
11behll AY

SWT 125
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Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Band edge @ 802.11g mode channel 1 PK

120dBu¥

RBW/BW: 1MHz / 1MHz

115d4Bu¥ Marker 1:
109.97dBuV / 2.41567GHz

Marker 2:
1104Bu¥ T2.86dBu¥ / 2.33935GHz

105dBu¥
100dBu¥
95dBu¥
A0dBu¥
85dBu¥
S0dEwY

754Bu¥ L — L

T0dBuY

65dBu¥

GO0dEu¥

S5dBu¥

S0dEwY

454 Bu¥
231GH:  232GHz 2.34GHz 2.36GHz 2.38GHz 24GHz 2.425GHz

Bandedge

HL-11H with ITWX-151 1IRSXEE-999 5dBi antenna
11gchl PK

3WT 5ms

Band edge @ 802.11g mode channel 1 AV

1114Bu¥

RBWBW: 1MHz [ 10Hz
Marker 1:

1054 B 100/61dBUY T 2-1531GHz
Marker 2:

1004EwY 53.08dBuV [ 2.38981GHz

954BY
0BT
854BnY
804BY
S4B
BT
G54BuF
S0ABY
554BT L

S0BuY _’_/___,_/\_,\_/

45dBu¥

tas

40dBu¥

36d BT
231GHe 2.32GHz 2.34GHz 2.36GHz 2.38GHz 2.4GHz 2. 4253He

Bandedge

HL-111 with TWE-151 1RSHHXE-009 5B anterma
11gchl A7

SWT29s
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Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Band edge @ 802.11g mode channel 11 PK

121dBu¥

REWWBW: 1MHz / 1MHz
Marker 1:

1 T0.65dBUY 1 2466 7T0GHZ
Marker 2:

1104Bu¥ 68.13dBuY ! 2.48380GHz

115Bu¥

105dBu¥
1004BuY
95dBu¥
S04 Bui
85dBu¥
S0dBuy

75dBn¥ Bl

4BV F
f54BuY
G04BY
S54BuY
S4BT

A1dBu¥
245GHz  2455GHz  246GH2 2465GHz  247GHz  2475GHz  248GH=  2485GHz  240GH=  2405GHz  25GH=

Bandedge

HL-11N with IWH-151 1 RRXEE-999 5dBi antenna
11gchll FK

AWT 2.5ms

Band edge @ 802.11g mode channel 11 AV

111dBu¥

REW//BW: 1MHz /10Hz
Marker fI:

105dBu¥ 101.20dBuV-/ 2.46800GHz
Marker 2:

100dBv¥ §3.11dBuV | 2.45350GHz

95dBuY
S04BuT
854BuT
B04BuY
7S4BT
04BuY
654BuY
G04BuY
554BuY 3

E
50dBuf¥

454Bu¥

40dBu’¥
38dBu¥
245GHz 2455GHz 2460GHz 2465GHz  247GHz  2475GHz  248GH2: 248506Hz 240GHz  2495GH:  25GHz

Banded ge

HL-11H with IWX-151 1RSEXX-099 54Bi antenna
11zchll AV

SWT 125
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Band edge @802.11n HT20 mode channel 1 PK

119d4Bu¥

RBWYBW: 1MHz / 1MHz
115dBu¥ Marker+:

109.03dBu¥ / 2.1971GHz
Marker 2:

1104Bu¥ 68.200BUV | 2.35935GHz

1054 Bu¥
1004 Bu?
954 Bu¥
O0d Bn¥
854 Bu¥
B0dBn¥
751 Bu¥

0dBnY 2 M

650 Bu¥

G0 B ¥

S5dBu¥

S04 Bu¥

464 Bu7
221GHz  2.330GHz 3.34GHs 1.360Hz 4380 Hz 24GHs 2.435(Hz

Banded ge

HL-11N with [WE-151 1 REXEH-000 5B antenmna
11nHT20 chl PK

BWT Smz

Band edge @802.11n HT20 mode channel 1 AV

109dBu¥
RBWWBW: 1MHz / 10Hz
105dBu¥ Marker 1

99.00dBuV¥ / 2.41925GHz
Marker 2: 1

1004 Bu¥ 52.76dBuV 7 Z.38951GHz

25IBT
BT
a5dBu¥
0BT
75dF¥
TOIET
G5BT
GOdET
55dBu¥ 3

S4B /_/——\__/«_,—/"/

45dBu¥

P

40dBu¥

S7dBu¥
2.31GHz 2.326Hz 2.34CGHz 2.360Hz 2.38CGHz 2.4GHz 2.425GHz

Banded ge

HL-11H with TWH-151 I REHHE-000 S4B anterma
11n HT20 chl A¥

SWT 29
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Band edge @802.11n HT20 mode channel 11 PK

119d4Bu¥

REW/WBW: 1MHz / 1MHz
115dBu? Marker 1

108.96dBuV / 2.46600GHz
Marker 2:

1104Bu¥ T1.88dBuv 7 Z.48400GHz

1054 Bu¥
1004 Bu¥
954 Bu¥
904 Bu¥
854 By
B0dBn7

75dBnv B

704 Bu¥

654 B ¥

G04Bn7

554 Bu¥

S0dBn¥

474Bnv
245GHz  2450GHz  2460GHz  2465GHz  247GHz 2475GHz  248GHz  24850GHz  240CGHz  2405GHz  25GHz

Banded ge

HL-11N with [WE-151 1 REXEH-000 5B antenmna
11nHT20 chll PK

BWT 2.5ms

Band edge @802.11n HT20 mode channel 11 AV

109dBu¥

RBWWBW: 1MHz r 10Hz
105dBu¥ Marker 1:

99.12dBuV / 2.46740GHz
1 Marker 2:

100dBw¥ 53.550BuY f 2.48350GHz

95dBu¥
S0dBu¥
85dBu¥
S0dBu¥
75dBu¥
T0dBu¥
65dBu¥
GO0dBu¥

S5dBu¥

S0dBY

45dBu¥

40dBu¥
38dBu¥
245GHz 24550Hz 2460Hz  24050Hz  2473Hz  2475GHz  248GHz  24050Hz  2400Hz 24050Hz  2.50Hz

Bandedge

HL-11H with TWE- 151 I REXHE-000 S4B anterna
11n HT20 chil AV

SWT 1255
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Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Band edge @802.11n HT40 mode channel 3 PK

110dBuY | REWIVBW: 1MHz [ 1MHz
Marker 1:

102.64dBu¥ / 2.41260GHz
105dBu¥ Marker 2: 1
66.47dBuY { 2.38830GHz

100dBuv
95dBu¥
90dBuY
25dBu¥
S0dBuY
T5dBuY

T0dBuY 3 k

B5dBu¥

G0dBuY

55dBuY

50dBu¥

45dBuv
231GHz 232GH= 2.34GHz 2.36GHz 2.38GHz 24GHz 2.42GHz 2445GHz

Banded ze

HL-11N with IWE-151 1REXEE-993 5dBi antenna
11n HT40 chd PK

SWT S

Band edge @802.11n HT40 mode channel 3 AV

1034Bu¥
REWA/BW: 1MHz / 10Hz
. Marker 1:
92.83dBuV / 2.41260GHz
954Bu¥ Marker 2: 1
53.04dBuV | 2.38965GHz

90dBu¥

85dBu¥

S0dEw¥

T5dBu¥
T0dBu¥
65dBu¥
GO0dEuY
554Bu¥ 3

"
S04Bu¥ ‘/—/
45dBu¥
40dBu¥
36dBu¥
2.31GHz 2.32GHz 2.34GHz 2.36GHz 2.38GH 24GHz 2.42GHz 2.445GHa

Banded ge

HL-11] with IWE-151 IREXHE-290 5B antenna

1ln HT40 ch3 AT

BWT 3ds
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Intertek

FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Band edge @802.11n HT40 mode channel 9 PK

115dBu¥

REVFYBWY: 1MHz / 1MHz
Marker 1:

M T¥4.99dBuV | 2.31988GHz

1 Marker 2:

105dBu¥ 6$.24dBu¥ | 2.46T96GHz

100dBu¥
05dBu¥
90dBu¥
25dBu¥
A0dBu¥

T5dBu¥

4B E

f5dBuy

G0dBuy

55dBu¥

43dBu¥
2430 Hz 2440 Hz 245G Hz 2.46GHz 147G Hz 248G Hz 2490 Hz 2.5GHz

Banded ge

HL-11N with IWX-151 1RSXXX-099 54Bi antenna
11n HT40 chd PK

SWT 2.5ms

Band edge @802.11n HT40 mode channel 9 AV

105dBu¥

AMHz / 10Hz
Marker 1:
95.09dBu¥ 1 2448 TEGHZ
1 Marker 2:
a5dBu’¥ 53.12dBuV / 2.48348GHz

100dBu¥

9B
854BuT
B0ABuY
TS 4B
BT
f54BuT
A0dBuY
553Eu¥ ]

——
S0dBu¥

45dBu¥

A0dBu¥
38dBu¥
2.43GHz 2.44GHz 2.45GHz 2.4603Hz 2.47GHz 2.48CGHz 2.49GHz 2.5GHz
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Intertek FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

9. AC power line conducted emission

Name of Test AC power line conducted emission

Base Standard FCC 15.207

Test Result: Complies

Measurement Data: See Tables & plots below
Method of Measurement:

Reference FCC document: KDB558074, ANSI C63.4

The EUT are connected to the main power through a line impedance stabilization
network (LISN). This provides a 50 ohm/50 uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a
LISN that provides a 50 ohm/ 50 uH coupling impedance with 50 ohm termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted
interference. In order to find the maximum emission, the relative positions of equipment
and all of the interface cables must be changed according to ANSI C63.4/2003 on

conducted measurement.
The bandwidth of the field strength meter (R & S Test Receiver ESCS 30) is set at 9kHz.

The EUT configuration please refer to the “Conducted set-up photo.pdf’.

Test Diagram:

AC Power

LISN 1 Notebook PC EUT

v

EMI
Receiver
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Intertek

FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Emission Limit:

Freq. Conducted Limit (dBuV)
(MHz) Q.P. Ave.
0.15~0.50 66 — 56* 56 — 46*
0.50~5.00 56 46
5.00~30.0 60 50

*Decreases with the logarithm of the frequency.

Note:

The EUT was tested in continuous transmission mode.
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Test Mode: Mode 1

Phase : Line

EUT - HL-11N

Test Condition : 802.11b Tx at channel 6

Corr. Level Limit Level Limit Marzin
Frequenoy Factor QOp Qp AV Lor {dE)

(MH=) (dE) {dEu' {dBuVy  ({dEu¥)} {dBu' Qp Lor
0.15 0,81 51.26 65,57 35.41 55.87  -14.61 -17.4%
0. 0.75 432 86 62,14 32,52 52.14  -19.28 -19.62
0.26 0.55 35,96 £1.47 31,16 51.47  -22.51 -20.21
0.z 0.36 36,66 59,97 0.4 49 97 2331 -19.23
322 0.2 3320 56.00 1951 46.00 -22.80 -26.4%
357 0.2z 3425 56.00 20,20 46.00 -21.75 -25.80

Remark:
1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

75

38

0.15 0.5 1 2 i 10 20 3o
Frequency {(MHz)
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Intertek FCC ID.: TWS-HL-11N

Report No.: TS09120111-EME

Phase : Neutral

EUT : HL-11N

Test Condition : 802.11b Tx at channel 6

Corx. Lervel Limit Level Lim1it Marzin
Frequenay Factor Qp Op AV Doy (dE)

(ME=" (dBy {dBuly (dBu¥y  (dBuVy  {dBu¥) Qp b
0.16 011 49 63 £5. 52 25,97 55,52 -15.89 -16.55
n.a 0.1 42,53 63,52 F2.00 53,32 20079 2103
0. 011 38,29 59, 0% 0.55 49,83 21 64 -40.38
1.67 0.1z 21,66 56.00 22,69 46.00  -24.34 22
3.45 0.22 37,53 56.00 23 .60 46.00  -18.47 -22.40
358 0.2z 20,14 56.00 219 46.00  -35.86 -24.09

Remark:
1. Correction Factor (dB)= LISN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

75

38

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
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Intertek FCC ID.: TWS-HL-11N
Report No.: TS09120111-EME

Appendix A: Test Equipment List

Equipment Brand Model No.
EMI Test Receiver Rohde & Schwarz ESCS 30
Spectrum Analyzer Rohde & Schwarz FSP 30
Spectrum Analyzer Rohde & Schwarz FSEK 30
Signal Generator Rohde & Schwarz SMR27
Horn Antenna SCHWARZBECK BBHA 9120 D
Horn Antenna SCHWARZBECK BBHA 9170
Bilog Antenna SCHWARZBECK VULB 9168
Pre-Amplifier MITEQ 919981
Pre-Amplifier MITEQ 828825
Controller HDGmbH CM 100
Antenna Tower HDGmbH MA 2400
LISN Rohde & Schwarz ESH3-Z5
Wideband Pseeankssrower Meter/ Anritsu ML2495A/ MA2411B
Temperature Humidity Test Juror TR-4010
Chamber

Note: 1. The above equipments are within the valid calibration period.
2. The test antennas (receiving antenna) are calibration per 3 years.
3. The video bandwidth of the power meter and sensor can be up to 65 MHz.

Measurement Uncertainty:

Measurement uncertainty was calculated in accordance with TR 100 028-1.

Parameter Uncertainty
Radiated Emission +5.056 dB
Conducted Emission +2.786 dB

This uncertainty represents an expanded uncertainty expressed at approximately the 95
% confidence level using a coverage factor of k=2.
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