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) TEST CERTIFICATION
Equipment under Test: Media Touch

Trade Name: technicolor
Brand Name: Media Touch
Model Name: TVA201
FCC ID: G95-TVA201
Applicant: Beijing Thomson Commerce Co., Ltd
6/F, Building A Technology Fortune Center, No.8 Xue Qing Road,
Hai Dian District, Beijing, China
Manufacturer: Hong Fu Jin Percision Industry (Shen Zhen) Co., Ltd
No.2, 2™ Donghuan Road 10" Yousong Industrial District Longhua
Town, Baoan, Shenzhen, Guang Dong, China

Test Standards: 47 CFR Part 15 Subpart C
Test Date(s): September 13, 2010 — October 21, 2010

Test Result: PASS

* We Hereby Certify That:

The equipment under test was tested by Shenzhen Morlab Communications Technology Co., Ltd.
Morlab Laboratory. The test data, data evaluation, test procedures and equipment configurations
shown in this report were made in accordance with the requirement of related FCC rules.

The test results of this report only apply for the tested sample equipment identified above. The test
report shall be invalid without all the signatures of the test engineer, the reviewer and the approver.

Tested by: — 2., ; '“'7 .................
'._‘)' N\
r- . ,r"é;_»\"\\)ﬂ:dz? N : 1
12 5 D s
Reviewed by:  ......... N}Y ................ 1gd..... Dated: L?’Qw”fo ...........
Ni Yong V& '.\ Certification )
[4‘\, ‘.\ K Q, s — 3
Approved by: ... SMM\‘ ‘_’_._
Shu Luan
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2. GENERAL INFORMATION

2.1 EUT Description

EUT Type .coovvveveennnl Media Touch
Serial No.....ccvvveereenn (n.a, marked #1 by test site)
IMEIL ..o (n.a)
Hardware Version ........: PEM3
Software Version .........: V006
Modulation Type................... : DSSS, OFDM
Frequency ......cccceevvvevveeennnen. : 802.11b/g/n-20MHz: 2.412GHz - 2.462GHz
802.11n: 2.422GHz - 2.452GHz
Power Supply.....ccccovveeveennnne :  Battery
Brand Name:  technicolor
Model No.: GSP 065590
Serial No.: (n.a. marked #1 by test site)

Capacitance: 3450mAh

Rated Voltage: 3.7V

Manufacturer:  Sunwoda Electronic Co., Ltd
Ancillary Equipments 1........ : AC Adapter (Charger for Battery)

Brand Name:  (n.a)

Model Name: MU18-D150120-A1

Serial No.: (n.a. marked #1 by test site)

Rated Input: 100- 240V~, 0.6A, 50/60Hz

Rated Output: 15V=, 1.2A

Manufacturer:  Leader Electronics Inc.

Note 1: The EUT is the Wireless Internet connected portable device controlled by a touch panel and
supporting services around multimedia, communication and infotainment. And the EUT also
contains a DECT module supports 1800MHz Band, it based GFSK modulation to transmit
voice data. It supports 802.11b, 802.11g and 802.11n (HT20/40), and they are all tested in
this report.

Note 2: The frequencies allocated is F(MHz)=2412+5*(n-1) (1<=n<=11). The lowest, middle,
highest channel numbers of the EUT used and tested in this report are separately 1
(2412MHz), 6 (2437MHz) and 11 (2462MHz).

Note 3: The frequencies of the 802.11n-40MHz allocated is F(MHz)=2412+5*(n-1) (3<=n<=9). The
lowest, middle, highest channel numbers of the EUT used and tested in this report are
separately 3 (2422MHz), 6 (2437MHz) and 9 (2452MHz).

Note 4: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
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2.2 Test Standards and Results

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C (Wi-Fi,
2.4GHz ISM band radiators) for the EUT FCC ID Certification:

No. | Identity Document Title
1 47 CFR Part 15 Radio Frequency Devices
(10-1-09 Edition)

Test detailed items/section required by FCC rules and results are as below:

No. Section Description Result
1 15.247(a) Number of Hopping Frequency (n.a)
2 15.247(b) Peak Output Power PASS
3 15.247(a) Bandwidth PASS
4 15.247(a) Carrier Frequency Separation (n.a)
5 15.247(a) Time of Occupancy (Dwell time) (n.a)
6 15.247(c) Conducted Spurious Emission PASS
7 15.247(c) Band Edge PASS
8 15.207 Conducted Emission PASS
9 15.209 15.247(c) Radiated Emission PASS
10 15.247(d) Power spectral density (PSD) PASS

The tests of Conducted Emission and Radiated Emission were performed according to the method of
measurements prescribed in ANSI C63.4 2003.
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2.3.1 Facilities

2.3 Facilities and Accreditations

Shenzhen Morlab Communications Technology Co., Ltd. Morlab Laboratory is a testing organization
accredited by China National Accreditation Service for Conformity Assessment (CNAS) according to
ISO/IEC 17025. The accreditation certificate number is L1659.

All measurement facilities used to collect the measurement data are located at 3/F, Electronic Testing
Building, Shahe Road, Xili, Nanshan District, Shenzhen, 518055 P. R. China. The test site is
constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and CISPR
Publication 22; the FCC registration number is 741109.

2.3.2 Test Environment Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 20-25
Relative Humidity (%): 40 - 60
Atmospheric Pressure (kPa): 96

Page 7 of 72




o0

v Report No.: SZ10080166E01

3. 47 CFR PART 15C REQUIREMENTS
3.1 Peak Output Power

3.1.1 Requirement

According to FCC section 15.247(b)(1), for frequency hopping systems that operates in the 2400MHz
to 2483.5MHz band employing at least 75 hopping channels, the maximum peak output power of the
intentional radiator shall not exceed 1Watt. For all other frequency hopping systems in the 2400MHz
to 2483.5MHz band, it is 1 Watts.

3.1.2 Test Description

The measured output power was calculated by the reading of the Power Meter and calibration.

A. Test Setup:

(el e — SNy
I ]
Power Meter EUT

The EUT of the EUT, which is powered by the Battery, is coupled to the Power Meter; the RF load
attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct the
reading.
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3.1.3

Test Result

The EUT operates at hopping-off test mode. The lowest, middle and highest channels are selected to
perform testing to verify the conducted RF output peak power of the Module.

3.1.3.1 802.11b Test mode

A. Test Verdict:

Measured Output Peak Power Limit :
Channel | Frequency (MHz) 4Bm W Bm Verdict
1 2412 14.92 0.031 PASS
6 2437 14.73 0.030 30 PASS
11 2462 14.88 0.031 PASS
3.1.3.2 802.11g Test mode
M d Output Peak P Limit
Channel | Frequency (MHz) casured Output Feak Fower L Verdict
dBm W dBm
1 2412 15.72 0.037 PASS
6 2437 15.41 0.035 30 PASS
11 2462 15.01 0.032 PASS
3.1.3.3 802.11n-20MHz Test mode
Measured Output Peak Power Limit
h 1| F MH i
Channe requency (MHz) {Bm W {Bm Verdict
1 2412 15.79 0.038 PASS
6 2437 15.47 0.035 30 PASS
11 2462 12.87 0.019 PASS
3.1.3.4 802.11n-40MHz Test mode
Measured Output Peak Power Limit
h 1| F MH i
Channe requency (MHz) {Bm W {Bm Verdict
3 2422 12.77 0.019 PASS
6 2437 15.78 0.038 30 PASS
9 2452 12.53 0.018 PASS
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3.2 Bandwidth

3.2.1 Definition

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW. The 6 dB bandwidth must be
greater than 500 kHz.

3.2.2 Test Description

LA

Spectrum Analyzer EUT

The EUT of the EUT, which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF
load attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to
correct the reading.

3.2.2.1 Test Result

The lowest, middle and highest channels are selected to perform testing to record the 6 dB bandwidth
of the Module.
3.2.3.1 802.11b Test mode

A. Test Verdict:

F 6 dB Bandwidth .
Channel r(elsllg;l)cy (h/?II;Z;VI Refer to Plot Limits(kHz) Result
1 2412 13.00 Plot A =500 PASS
6 2437 12.55 Plot B =500 PASS
11 2462 12.5 Plot C =500 PASS
B. Test Plot:
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i Agllent  10:37:48 Sep 13. 2010 R T
Mkr2 A 13.00 MHz
Ref 20 dBm Atten 30 dB -0.329 dB
Peak S
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DI e W vy Ve
1.4
dBm
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10 ms (1001 pts)

Marker Trace Type X Axis Amplitude

1 ™ Freq 2.41100 GHz 4825 dBm
2R n Freq 240545 GHz -1.509 dBm
24 0] Freq 13.00 MHz 0379 dB

(Plot A: Channel 1: 2412MHz)
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Ref 20 dBm Atten 30 dB -0.781 dB
Peak | N
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#Res BW 100 kHz #VBW 100 kHz Sweep 10 ms (1001 pts)
Markes Trace Type X Axis Amplitude
1 n Freq 2.43850 GHz 4.332 dBm
2R n Freq 2.43095 GHz -1.158 dBm
24 {1 Freq 12.55 MHz -0.781d8

|
(Plot B: Channel 6: 2437 MHz)

H0 Agilenf  10-13:40 Sep 13. 2010 R T
Mkr2 A 12.50 MHz
Ref 20 dBm Atten 30 dB 1.201 dB
Peak N
Log 2
10 ..'w' LI, M P LA, i
Y # iy
Offst I oy
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48 ot | fo
DI v W
24
dBm
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10 ms (1001 pts)
Markes Trace Type X Axis Amplitude
1 n Freq 246250 GHz 3.637 dBm
2R (1 Freq 2.45550 GHz -3.099 dBm
2A {1 Freq 12.50 MHz 1.201 dB

(Plot C: Channel 11: 2462MHz)
3.2.3.2 802.11¢g Test mode
A. Test Verdict:
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Channel

Frequency
(MHz)

(MHz)

6 dB Bandwidth

Refer to Plot

Limits
(kHz)

Result

1

2412

16.45

Plot A

=500

PASS

6

2437

16.50

Plot B

=500

PASS

11

2462

16.50

Plot C

=500

PASS

B. Test Plot:

i Agllent 103627 Sep 13, 2010 R T
Mkr2 A 16.45 MHz
Ref 20 dBm Atten 30 dB -0.292 dB
Peak
Lo p
109 = & 2
dB! i |
Offst ML-»
1 e,
Tl "

8 A o] icnd, gy
DI e
3.0
dBm
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10 ms (1001 pts)

Marker Trace Type X Axis Amplitude

1 mn Freq 2.40570 GHz 2.988 dBm
2R ™) Freq 2.40375 GHz -3.292 dBm
2A m Freq 16.45 MHz 0292 dB

(Plot A: Channel 1: 2412MHz)

s Agilent  10:26:06 Sep 13, 2010 R T
Mkr2 A 16.50 MHz
Ref 20 dBm Atten 30 dB 024 dB
Peak
Log =
10 TJ 2 . l"f
dB/
1 v,
a8 al T
o it WAy
3.6
dBm
Center 2.437 GHz Span 50 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10 ms (1001 pts)
Markes Trace Type X Axis Amplitude
1 ) Freq 2.43825 GHz 2.397 dBm
2R n Freq 2.42870 GHz -4.044 dBm
24 0] Freq 16.50 MHz 0.24 48

(Plot B: Channel 6: 2437MHz)
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it Agllent  10:24:14 Sep 13, 2010

T

Ref 20 dBm
Peak

Atten 30 dB

Leg = 5 2
10 . A PR SRR SES

Mkr2 & 16.50 MHz
0.565 dB

dB/

Offst

1

a8 WWWM

DI
42
dBm
Center 2.462 GHz
#Res BW 100 kHz
Markes Tiace Type
1 ) Freq
2R i Freq
2 M Freq

3.2.3.3 802.11n-20MHz Test mode
A. Test Verdict:

N

Span 50 MHz
#VBW 100 kHz Sweep 10 ms (1001 pts)
X Axis Amplitude
2.45450 GHz 1.802 dBm
2.45370 GHz -5.03 dBm
16.50 MHz 0.565 dB

(Plot C: Channel 11: 2462MHz)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Refer to Plot

Limits
(kHz)

Result

1

2412

17.65

Plot A

=500

PASS

6

2437

17.65

Plot B

=500

PASS

11

2462

17.65

Plot C

=500

PASS

B. Test Plot:

i Agllent  10:31:32 Sep 13. 2010 R T
Mkr2 A 17.65 MHz
Ref 20 dBm Atten 30 dB 0.393dB
Peak
Log >
10 ’:a?nn I A SR
dBI 4
Offst
1
dB
oI b
3.2
dBm
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10 ms (1001 pts)
Marker Trace Type X Axis Amplitude
1 mn Freq 2.40575 GHz 2,82 dBm
2R ™) Freq 2.40315 GHz -3.611 dBm
24 m Freq 17.85 MHz 0393 dB

(Plot A: Channel 1: 2412MHz)
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A. Test Verdict:

it Agllent  10:30:04 Sep 13, 2010

Ref 20 dBm
Peak

Log - o
10 eteeptetechi vedenioshedah

Atten 30 dB

Mkr2 & 17.65 MHz
-0.106 dB

dB/
Offst
1

dB
DI

34

iy

iS==

dBm
Center 2.437 GHz Span 50 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10 ms (1001 pts)
Markes Tiace Type X Axis Amplitude
1 ) Freq 2.43075 GHz 2635 dBm
2R i Freq 2.42815 GHz -3.418 dBm
24 n Freq 17.85 MHz -0.106 0B
(Plot B: Channel 6: 2437MHz)
4 Agilenf  10:17:24 Sep 13, 2010 T
Mkr2 & 17.65 MHz
Ref 20 dBm Atten 30 dB -0.107 dB
Peak
Log I
10 L, SN N 4

B | e

DI
41
dBm
Center 2.462 GHz
#Res BW 100 kHz
Markes Trace Type
1 [0} Freq
2R n Freq
24 0] Freq

-
dB/

Offst.

1

Span 50 MHz
#VBW 100 kHz Sweep 10 ms (1001 pts)
X Axis Amplitude
2.45700 GHz 1.88 dBm
2.45315 GHz -4.181 dBm
17.85 MHz 0107 0B

(Plot C: Channel 11: 2462MHz)

3.2.3.4 802.11gn-40MHz Test mode

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Refer to Plot

Limits
(kHz)

Result

3

2422

36.625

Plot A

=500

PASS

6

2437

36.680

Plot B

=500

PASS

9

2452

36.625

Plot C

=500

PASS

B. Test Plot:
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Agllenf  14:28:10 Sep 15, 2010 R T
MiaZ A 36.625 MHz
Ref 10 dBm Atten 20 dB 2577 dB
Peak 1
1L‘r;g = e
a1 g N
Offst [
1
dB
DI
89
dBm
Center 2.422 GHz Span 50 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.442 ms (401 pts)
Markes Trace Type X Axis Amplitude
1 ) Freq 2418125 GHz -2.947 dBm
2R i Freq 2.403625 GHz -10.62 dBm
24 n Freq 36.625 MHz 2577 o8

[TERMI

(Plot A: Channel 3: 2422MHz)

Agilent  14:30:48 Sep 15, 2010 R T

Mkr2 & 36.680 MHz

Ref 10 dBm Atten 20 dB 2.75dB
Peak L
L = Pa——
. :;g F ~ g o PGy
ey z Y
Offst [
1
dB
DI
9.6
dBm
Center 2.437 GHz Span 50 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.442 ms (401 pts)
Markes Trace Type X Axis Amplitude
1 n Freq 2.443000 GHz 2,612 dBm
2R n Freq 2.418625 GHz -10.08 dBm
24 {1 Freq 36.680 MHz 27548

(Plot B: Channel 6: 2437MHz)

H0 Agilenf  14:21:19 Sep 15. 2010 R T
Mkr2 A 36625 MHz
Ref 10 dBm Atten 20 dB 1.527 dB
Peak 1
Log e bremimncs, | b iy
10
o . !
Offst
1
dB
DI
9.1
dBm
Center 2.452 GHz Span 50 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 6.442 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 0] Freq 2446125 GHz -3.109 dBm
2R mn Freq 2433625 GHz -10.53 dBm
24 {1 Freq 36625 MHz 1527 6B

(Plot C: Channel 9: 2452MHz)
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33 Conducted Spurious Emissions

3.3.1 Requirement

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

3.3.2 Test Description
See section 3.1.2 of this report.
3.3.3 Test Result

The EUT operates at hopping-off test mode. The measurement frequency range is from 30MHz to the
10th harmonic of the fundamental frequency. The lowest, middle and highest channels are tested to
verify the spurious emissions.

3.3.3.1 802.11b Test mode

A. Test Verdict:

Measured  Max. Limit (dBm)
Frequency X .
Channel (MHz) Out of Band | Refer to Plot | Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
1 2412 -41.82 Plot A.1/A.2 1.235 -18.8 PASS
6 2437 -41.64 Plot B.1/B.2 0.958 -19.0 PASS
11 2462 -42.29 Plot C.1/C.2 1.204 -18.8 PASS
B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.
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s Agllent  14:10:18 Sep 15, 2010 R T = Agllent  14:10:48 Sep 15, 2010 R T
Mkr1 2.406 GHz Mkr1 3.220 GHz

Ref 10 dBm Atten 20 dB 1.235 dBm Ref 10 dBm Atten 20 dB -11.82 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
1 1
dB dB
Dl DI
18.8 18.8
dBm ‘ dBm |2

AA AA
Start 30 MHz Stop3GHz  Start3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #UBW 300 kHz Sweep 2.279 s (401 pts)

(Plot A.1: Channel = 1, 30MHz to 3GHz) (Plot A.2: Channel = 1, 3GHz to 25GHz)

i Agilent  14:06:28 Sep 15, 2010 R T s Agilent  14.06°57 Sep 15, 2010 R T
Mkl 2.443 GHz Mkl 3.275 GHz

Ref 10 dBm Atten 20 dB 0.958 dBm_ Ref 10 dBm Atten 20 dB -41.64 dBm
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Log Log
10 10
dB/ dB/
Offst l Offst
1 1
dB ‘ dB
DI DI
19.0 19.0
dBm dBm |*
M 52|, et irmrmrbpmsroce] frenene mosal gl SN DUPUSUAI NV SR P
83 FC 53 FC

AA AA
Start 30 MHz Stop3GHz  Start3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

(Plot B.1: Channel = 6, 30MHz to 3GHz) (Plot B.2: Channel = 6, 3GHz to 25GHz)

2 Agilent 135717 Sep 15 2010 R T % Agilent  13:5742 Sep 15, 2010 R T
Mkr1 2.465 GHz Mkr1 3.275 GHz

Ref 10 dBm Atten 20 dB 1.204 dBm Ref 10 dBm Atten 20 dB -42.49 dBm
Peak N Peak
Log ¢ Log
10 10
dB/ dB/
Offst | Offst
1 1
dB dB
Dl ‘ DI
8.8 [ \ 188
dBm dBm |.
ME S2[ ol i e L M s2 MMM’W TP DRSS NP M .
$3 FC 53 FC

AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

(Plot C.1: Channel = 11, 30MHz to 3GHz) (Plot C.2: Channel = 11, 3GHz to 25GHz)
3.3.3.2 802.11g Test mode
A. Test Verdict:

Page 17 of 72



ORLAB]

-

Report No.: SZ10080166E01

Measured  Max.
Out of Band
Emission (dBm)

Frequency

Channel (MHz)

Refer to Plot

Limit (dBm)
Carrier
Level

Calculated Verdict

-20dBc Limit

1 2412 -42.33

Plot A.1/A.2

4.456 -15.5 PASS

6 2437 -45.44

Plot B.1/B.2

4.304 -16.0 PASS

11 2462 -46.29

Plot C.1/C.2

3.381 -16.6 PASS

B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.

& Aglent  10:40:35 Sep 13, 2010 R T i Agilent  10:41:36 Sep 13, 2010 R T
Mkr1 2.41491 GHz Mkr1 24.472 GHz
Ref 20 dBm Atten 30 dB 4.456 dBm Ref 20 dBm Atten 30 dB 42.33 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
1 1
dB dB
Dl DI
-15.5 -15.5
dBm dBm
1
JENTROTN [ VAT e—
P M S0t SR AP A S 2
AA AA
Start 30 MHz Stop3GHz  Start3 GHz Stop 25 GHz

#Res BW 100 kHz

|
(Plot A.1: Channel = 1, 30MHz to 3GHz)

#UBW 300 kHz

Sweep 307.7 ms (1001 pts) #Res BW 100 kHz

#UBW 300 kHz

Sweep 2.279 s (1001 pts)

|
(Plot A.2: Channel = 1, 3GHz to 25GHz)

i Agilent  14:0143 Sep 15 2010 R T 4 Agilenf  14:02:32 Sep 15, 2010 R T
Mkr1 2.436 GHz Mkr2 4.870 GHz
Ref 10 dBm Atten 20 dB 4.304 dBm Ref 10 dBm Atten 20 dB -48.5 dBm
Peak Peak
Log ? Log
10 10
dB/ dB/
Offst Offst
1 1 Y
dB dB ? o
oi T PR IO SO SRS Soversmw et vt S SV IS SOPo oo
-16.0 -16.0
dBm dBm
M S20h stk o] P DY SV U Y SR T Start 3 GHz Stop 25 GHz
$3 FC #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)
AA Marker Trace Type X Axis Amplitude
1 [0} Freq 3.275 GHz 45.44 dBm
2 m Freq 4.870 GHz -48.5 dBm
Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.T ms (401 pts)

Query UNTERMINATED Query UNTERMINATED

(Plot B.1: Channel = 6, 30MHz to 3GHz)

(Plot B.2: Channel = 6, 3GHz to 25GHz)
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s Agllent  13:59:15 Sep 15, 2010

s Agilent  14:00.04 Sep 15, 2010 R T

Mkr1 2.465 GHz Mkr2 4.925 GHz
Ref 10 dBm Atten 20 dB 3.381 dBm Ref 10 dBm Atten 20 dB -19.32 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
1 1
dB dB °
DI DI e oo oo IR SRR B
16.6 16.6
dBm ‘ dBm
M1 S2 o psmtiinctit B e Start 3 GHz Stop 25 GHz
FC #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)
AA Warker Trace Type X Axis Amplitude
1 m Freq 3.275 GHz -46.29 dBm
2 i) Freq 4,525 GHz -49.32 dBm
Start 30 MHz Stop 3 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts)

Query UNTERMINATED Query UNTERMINATED

(Plot C.1: Channel = 11, 30MHz to 3GHz)

3.3.3.3 802.11n-20MHz Test mode

A. Test Verdict:

(Plot C.2: Channel = 11, 3GHz to 25GHz)

Channel

Frequency
(MHz)

Measured
Out of

Max.
Band

Refer to Plot

Emission (dBm)

Limit (dBm)
Carrier
Level

Calculated Verdict

-20dBc Limit

1

2412

-41.25

Plot A.1/A.2

0.121

-19.9

PASS

6

2437

-41.76

Plot B.1/B.2

2.605

-17.7

PASS

11

2462

-42.55

Plot C.1/C.2

2.316

-17.9

PASS

B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.

4 Agllent  14:08:52 Sep 15, 2010 R T S Agilenf  14:09:24 Sep 15, 2010 R T
Mkr1 2.421 GHz Mkr1 3.220 GHz
Ref 10 dBm Atten 20 dB 0.121 dBm Ref 10 dBm Atten 20 dB -41.25 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
1 1
dB dB
DI DI
-19.9 -19.9
dBm dBm |©
AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz

#Res BW 100 kHz #UBW 300 kHz Sweep 307.7 ms (401 pts)

(Plot A.1: Channel = 1, 30MHz to 3GHz)

#Res BW 100 kHz #UBW 300 kHz Sweep 2.279 s {401 pts)

(Plot A.2: Channel = 1, 3GHz to 25GHz)
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i Agllent  14:03:28 Sep 15. 2010 R T = Agllent  14:04:04 Sep 15, 2010 R T
Mkr1 2.436 GHz Mkr1 3.275 GHz
Ref 10 dBm Atten 20 dB 2.605 dBm Ref 10 dBm Atten 20 dB -11.76 dBm
Peak 2 Peak
Log ? Log
10 10
dB/ dB/
Offst Offst
1 1
dB dB
Dl DI
A7T A77
dBm dBm |2
LTT7 ] WTAPS AR UV WU VUV YR P A— mosall, L VS U TN S Y
53 K
AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz HVBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #UBW 300 kHz Sweep 2.279 s (401 pts)

(Plot B.1: Channel = 6, 30MHz to 3GHz) (Plot B.2: Channel = 6, 3GHz to 25GHz)

A Agilent  13:55:30 Sep 15, 2010 R T S Agilenf  13:55:55 Sep 15, 2010 R T
Mkr1 2.458 GHz Mkr1 3.275 GHz
Ref 9 dBm Atten 20 dB 2.316 dBm Ref 9 dBm Atten 20 dB -42.55 dBm
Peak N Peak
Log (ﬁ Log
10 10
dB/ dB/
Offst Offst
1 1
dB dB
DI DI
79 l \ A79
dBm dBm |>
[Pp—— foA

M1 §2 b omrec o) e e M1 52 T o, o PRIV S S NP SIS S
53 FC 53 FC

AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

(Plot C.1: Channel = 11, 30MHz to 3GHz) (Plot C.2: Channel = 11, 3GHz to 25GHz)
3.3.3.4 802.11n-40MHz Test mode

A. Test Verdict:

Measured  Max. Limit (dBm)
Out of Band | Referto Plot | Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit

Frequency

h 1
Channe (MHz)

3 2422 -42.19 Plot A.1/A.2 -3.766 -23.8 PASS

6 2437 -41.55 Plot B.1/B.2 -3.221 -23.2 PASS

9 2452 -42.58 Plot C.1/C.2 -4.367 -24.4 PASS

B. Test Plot:

Note: the power of the Module transmitting frequency should be ignored.
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i Agllent  14:13:37 Sep 15, 2010 R T i Agllent  14:14:09 Sep 15, 2010 R T
Mkr1 2.413 GHz Mkr1 3.220 GHz
Ref 10 dBm Atten 20 dB -3.766 dBm Ref 10 dBm Atten 20 dB -42.19 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
1 1
dB | dB
DI | DI
2338 238
dBm dBm |2
/ \ L=

LI S NI v RIS e M1 52 [T YN AP, I SR N e

FC S3 FC

AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz

#Res BW 100 kHz HVBW 300 kHz Sweep 307.7 ms (401 pts)

(Plot A.1: Channel = 3, 30MHz to 3GHz)

#Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

(Plot A.2: Channel = 3, 3GHz to 25GHz)

& Aglent  14:16:14 Sep 15, 2010 R T i Agilent  14:16:46 Sep 15, 2010 R T

Mkr1 2.436 GHz Mkr1 3.275 GHz
Ref 10 dBm Atten 20 dB -3.221 dBm Ref 10 dBm Atten 20 dB -41.55 dBm
Peak Peak
Log 1 Log
10 10
dB/ dB/
Offst Offst
1 1
dB | dB
Dl I DI
232 232
dBm dBm |>

e
AA AA

Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz

#Res BW 100 kHz #UBW 300 kHz Sweep 307.7 ms (401 pts)

(Plot B.1: Channel = 6, 30MHz to 3GHz)

#Res BW 100 kHz #UBW 300 kHz Sweep 2.279 s {401 pts)

(Plot B.2: Channel = 6, 3GHz to 25GHz)

i Agilent 141754 Sep 152010 R T % Agilenf  14:18:22 Sep 152010 R T
Mkr1 2.458 GHz Mkr1 3.275 GHz
Ref 10 dBm Atten 20 dB -4.367 dBm Ref 10 dBm Atten 20 dB 42.58 dBm
Peak Peak
Log Log
10 10
dB/ ﬁ dB/
Ofist Ofist
1 1
dB I dB
DI [ DI
244 244
dBm dBm |1
AA AA
Start 30 MHz Stop 3 GHz Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #UBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.279 s (401 pts)

(Plot C.1: Channel = 9, 30MHz to 3GHz)

(Plot C.2: Channel = 9, 3GHz to 25GHz)
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34 Power spectral density (PSD)

34.1 Requirement

According to FCC section 15.247(d), the same method of determining the conducted output power
shall be used to determine the power spectral density. If a peak output power is measured, then a peak

power spectral density measurement is required. If an average output power is measured, then an
average power spectral density measurement should be used.

3.4.2 Test Description

See section 3.2.2 of this report.

3.4.3 Test Result

The lowest, middle and highest channels are tested to verify the band edge emissions.

3.4.3.1 802.11b Test mode

A. Test Verdict:

Spectral power density ({1Bm/MHz)

Channel: 1 Channel: 6 Channel: 11
Frequency, 2412MHz Frequency, 2437MHz Frequency, 2462MHz
Test Result | Test plot | Test Result | Test plot | Test Result | Test plot
-14.52 Plot A -14.93 Plot B -14.45 Plot C

Measurement uncertainty: +1.3dB
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Test Plot:

5 Agllent  11:53:08 Sep 19, 2010 R T
Mkr1 2.41254000 GHz

Ref 0 dBm Atten 10 dB -14.52 dBm
#Avg
Log
10
dB/ | ,Ju\)v&%
Ofist h
1 -
dB
M1 52
S3 FC

AA
Center 2.412 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

(Plot A: Channel = 1)

= Agllent  11:55:27 Sep 19, 2010 R T
Mkr1 2.43632125 GHz

Ref 0 dBm Atten 10 dB -14.93 dBm
#Avg
Log
i ww?wfw
dB/ ol A | AN i s
Offst
1 WM e
dB
M1 52
S3 FC

AA
Center 2.437 GHz Span 1.5 MHz
#Res BW 3 kHz #UVBW 30 kHz Sweep 264.4 ms (401 pts)

|
(Plot B:  Channel = 6)

S Agilenf  11:56:14 Sep 19, 2010 R T
Mkr1 2.46135125 GHz
Ref 0 dBm Atten 10 dB -14.45 dBm
#Avg
Log

dB

M1 52
53 FC
AA
Center 2.462 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

|
(Plot C:  Channel = 11)

Page 23 of 72




o0

-

Report No.: SZ10080166E01

B. Test Verdict:

3.4.3.2 802.11g Test mode

Spectral power density (dBm)

Channel: 1 Channel: 6 Channel: 11
Frequency, 2412MHz Frequency, 2437MHz Frequency, 2462MHz
Test Result | Test plot | Test Result | Test plot | Test Result | Test plot
-15.12 Plot D -15.55 Plot E -16.2 Plot F

Measurement uncertainty: =+ 1.3dB

Test Plot:

S Agllent  11:30.18 Sep 19, 2010 R T
Mkr1 2.41261500 GHz

Ref 0 dBm Atten 10 dB -15.12 dBm
#Avg
Log
10 5
dB/ WWM
Offst
1
dB
M1 52
53 FC

AA
Center 2.412 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

(Plot D: Channel = 1)

¥ Agilent 115449 Sep 19 2010 R T
Mkr1 2.43634000 GHz

Ref 0 dBm Atten 10 dB -15.55 dBm
#Avg
Log
10 >
a8/ WW et |,
Offst o
1
dB
M1 52
53 FC

AA
Center 2.437 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

|
(Plot E: Channel = 6)
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C. Test Verdict:

= Agllent  11:56:59 Sep 19, 2010 R T
Mkr1 2.46135500 GHz

Ref 0 dBm Atten 10 dB -16.2 dBm
#Avg
Log
10 >
dB/ W e LY
Offst e
1
dB
M1 52
53 FC

AA
Center 2.462 GHz Span 1.5 MHz
#Res BW 3 kHz #UVBW 30 kHz Sweep 264.4 ms (401 pts)

|
(Plot F: Channel = 11)

3.4.3.3 802.11n-20MHz Test mode

Spectral power density (dBm/MHz)

Channel: 1 Channel: 6 Channel: 11
Frequency, 2412MHz Frequency, 2437MHz Frequency, 2462MHz
Test Result | Testplot | Test Result | Test plot | Test Result | Test plot
-16.34 Plot G -15.52 Plot H -16.36 Plot I

Measurement uncertainty: =+ 1.3dB

Test Plot:

3 Agilent  12:03-03 Sep 19, 2010 R T

Mkr1 2.41173375 GHz
Ref 0 dBm Atten 10 dB 16.34 dBm
#hvg

Log

10 I

dB/ MMW W
o W ™
1

dB

M1 52

S$3 FC

AA

CP|
Center 2.412 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

|
(Plot G: Channel = 1)
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D. Test Verdict:

H Agilenf  12:02:15 Sep 19, 2010 R T
Mkr1 2.43670000 GHz

Ref 0 dBm Atten 10 dB -15.52 dBm
#hvg
Log
10 3
dB/ W L SO,
Ofist sl
1
dB
M1 52
53 FC

AA

CP|
Center 2.437 GHz Span 1.5 MHz
#Res BW 3 kHz #UBW 30 kHz Sweep 264.4 ms (401 pts)

|
(Plot H: Channel = 6)

S Agilent  12:0129 Sep 19, 2010 R T
Mkr1 2.46264125 GHz

Ref 0 dBm Atten 10 dB -16.36 dBm
#Avg
Log
10 >
R BSE SV NV W
Offst G
1
dB
M1 52
53 FC

AA

CP|
Center 2.462 GHz Span 1.5 MHz
#Res BW 3 kHz #UBW 30 kHz Sweep 264.4 ms (401 pts)

(Plot I: Channel = 11)

3.4.3.4 802.11n-40MHz Test mode

Spectral power density ({1Bm/MHz)

Channel: 3 Channel: 6 Channel: 9
Frequency, 2422MHz Frequency, 2437MHz Frequency, 2452MHz
Test Result | Testplot | Test Result | Test plot | Test Result | Test plot
-19.96 PlotJ -18.82 Plot K -17.96 Plot L

Measurement uncertainty: =+ 1.3dB

Page 26 of 72




v Report No.: SZ10080166E01

Test Plot:

- Agllent  12:03:59 Sep 19, 2010 R T
Mkr1 2.42136625 GHz

Ref 0 dBm Atten 10 dB -19.96 dBm
#Avg
Log
10

e
dB/ o

Offst M th"‘pr M

1

dB o] Wiy 17

CP|

Center 2.422 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

|
(Plot J: Channel = 3)

s Agilent  12:04:38 Sep 19, 2010 R T
Mkr1 2.43635500 GHz

Ref 0 dBm Atten 10 dB -18.82 dBm
#Avg
Log
10 R
dB/ &
Offst " BRI
1 |
dB
M1 52
53 FC

AA

CP,
Center 2.437 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

|
(Plot K: Channel = 6)

S Agilent  12:05:20 Sep 19, 2010 R T
Mkr1 2.45137750 GHz
Ref 0 dBm Atten 10 dB -17.96 dBm
#Avg
Log
10 1

dBi N )
.1:)ﬂ51 " W«H KLy
|

dg "‘M/L’M MW “*Mw”

M1 52
83 FC

CP|

Center 2.452 GHz Span 1.5 MHz
#Res BW 3 kHz #VBW 30 kHz Sweep 264.4 ms (401 pts)

|
(Plot L: Channel = 9)
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3.5 Band Edge

3.5.1 Requirement

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement.

3.5.2 Test Description

A. Test Setup

Communication | ‘
Antenna

Test Antenna '

|

Turn Table

P

Service Receiver —— Preamplifier
Supplier

The Module of the EUT 1s powered by the Battery charged with the AC Adapter. The Module is
located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on of the site as
factors are calculated to correct the reading.

For the Test Antenna;

Test Antenna is 3m away from the EUT. Test Antenna height is varied from 1m to 4m above the
ground to determine the maximum value of the field strength..

E. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
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Description Manufacturer | Model Serial No. Cal. Date | Cal. Due

Receiver Agilent E7405A US44210471 | 2009.9 2year

Full-Anechoic Chamber | Albatross Im*6m*6m (n.a.) 2009.8 2year

Test Antenna Schwarzbeck | BBHA 9120C | 9120C-384 2009.8 2year
3.5.3 Test Result

The EUT operates at hopping-off test mode. The lowest and highest channels are tested to verify the

band edge emissions.

3.5.3.1 802.11b Test mode

The lowest and highest channels are tested to verify the band edge emissions.

A. Test Verdict:

Max. Emission in the
F Limit (dBuV/
Channel (;j&ujncy Restricted Bands (dBpV/m) imit (dBuV/m) Verdict
z
PK AV PK AV
1 2412 58.92 38.16 74 54 PASS
11 2462 59.37 37.33 74 54 PASS

B. Test Plot:

% Agilent 13:35:06 Sep 15, 2619

Atten 30 dB

(Plot A1l: Channel = 1 PEAK)

Readout

Frequency

Period

Time

Inverse Time

Frequency Reference Unlock
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Agilent 13:008:45 Sep 15, 2018

R T | Peak Search

Next Peak

Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
1 of 2

(Plot A2: Channel = 1 AVG)
R T [PeaksSearch

Next Peak

Agilent 13:31:51 Sep 15, 2610

Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 3 CF

More
1 of 2

(Plot B1: Channel = 11 PEAK)

s Agilent 12:54:85 Sep 15, 2010 R T Peak Search

Continuous Pk
On Off

Search Param»

More
2of 2

(Plot B2: Channel = 11 AVG)

3.5.3.2 802.11¢g Test mode

The lowest and highest channels are tested to verify the band edge emissions.
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A. Test Verdict:.

Max. Emission in the
) Limit (dBuV
Channel E\TZI(}IU;HCY Restricted Bands (dBpV/m) imit (dByV/m) Verdict
g PK AV PK AV
1 2412 61.29 48.82 74 54 PASS
11 2462 65.21 53.94 74 54 PASS

B. Test Plot:

#  Agilent 13:23:35 Sep 15, 2010

R T | Peak Search

Next Peak

Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
1 of 2

Frequency Reference Unlock

(Plot Al: Channel = 1 PEAK)
# Agilent 12:18:19 Sep 15, 2610 R T [ Marker

Normal

Delta

Delta Pair
(Tracking Ref)
Ref a

Span Pair’

WUBH Span Center

Off,

More
1of 2

Undefined header

(Plot A2: Channel = 1 AVG)
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gilent 13:29:07 Sep 15, 20140 R T Readout

Frequency
Period

Time
Inverse Time|

#YBH 1 MHz

(Plot B1: Channel = 11 PEAK)

% Agilent 12:25:53 Sep 15, 2610

R T | PeakSearch

il Continuous Pk
On Off,

More
2of 2

Frequency Reference Unlock

(Plot B2: Channel = 11 AVG)
3.5.3.3 802.11n-20MHz Test mode
The lowest and highest channels are tested to verify the band edge emissions.

A. Test Verdict:.

£ Max. Emission in the Limit (dBpV/m)
T n ) )
Channel (1\/?1?()3 Y| Restricted Bands (dBuV/m) H Verdict
g PK AV PK AV
1 2412 63.65 49.13 74 54 PASS
11 2462 69.72 53.28 74 54 PASS

B. Test Plot:

Page 32 of 72




.- SZ10080166E01

Report No
it Agilent  16:19:33 Sep 13, 2010 R T
Mkr2 2.39000 GHz
Ref 120 dBpV Atten 25 dB 63.65 dBuV
#Peak 1
Log
10
dB/
Offst
28
dB wf M
DI
74.0
dBpV
Center 2412 GHz Span 100 MHz
Res BW 1 MHz #H/BW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.41375 GHz 108.1 dBpv
2 &) Freq 2.39000 GHz 63.65 dEuV

|
(Plot A1l: Channel = 1 PEAK)

% Agilent 10:20:38 Sep 15, 2010 R T Sweep

Z Sweep Time
1.808 5

Autn Man.

- Sweep
| Single Cant.
Auto Sweep

Time

Horm Aeccy
Gate

(n Off
Gate Setup»

Points
401

Frequency Reference Unlock

(Plot A2: Channel = 1 AVG)
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Agilent  16:45:51 Sep 13, 2010 R T

Mkr1 2.460500 GHz

Ref 120 dBpV Atten 25 dB 106.2 dBuV
#Peak 1
Log /_,\,WW_N—Q—:W_,_,,WW -
10
dB/
Offst -
R R
DI
74.0
dBpV
Center 2.462 GHz Span 50 MHz
Res BW 1 MHz #/BW 1 MHz #Sweep 1 s (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.480500 GHz 106.2 dBpv
2 &) Freq 2.483500 GHz 689.72 dBpV

(Plot B1: Channel = 11 PEAK)

# Agilent 19:39:29 Sep 15, 2018 R T | PeakSearch
5 GHz
f 3 B dB pl Next Peak

Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Amplitu

Mkr 3 CF

More
1aof 2

Frequency Reference Unlock

(Plot B2: Channel = 11 AVG)

3.5.3.4 802.11n-40MHz Test mode
The lowest and highest channels are tested to verify the band edge emissions.

A. Test Verdict:.

Max. Emission in the
. Limit (dBuV/
Channel Frequency Restricted Bands (dBpV/m) imit (dByV/m)
(MHz)
PK | AV PK | AV

Verdict
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Max. Emission in the
F : Limit (dBuV/ )
Channel (;;Ic;uincy Restricted Bands (dBpV/m) imit (dByV/m) Verdict
z
PK AV PK AV
3 2422 71.02 53.98 74 54 PASS
9 2452 68.36 53.66 74 54 PASS
B. Test Plot:
it Agilent  17:01:36 Sep 13, 2010 R T
Mkr1 2.41350 GHz
Ref 120 dBpV Atten 25 dB 104.5 dBuV
#Peak N

Log

10 e

28
I e e

DI
74.0
dBpV
Center 2.422 GHz Span 100 MHz
Res BW 1 MHz #VBW 1 MHz #Sweep 1 s (401 pts)
Marker Trace Type X Axis Amplitude
1 i Freq 241350 GHz 104.5 dBuV
2 i Freq 2.38000 GHz 71.02 dBpV
(Plot Al: Channel = 3 PEAK)
3 Agilent 11:02:46 Sep 15, 2018 R T Trace
J Trace
2
Clear Hrite
Max Hold
Min Hold
View
Blank
More
1 of 2

Frequency Reference Unlock

(Plot A2: Channel = 3 AVG)
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it Agilent  17:18:39 Sep 13, 2010 R T
Mkr1 2.44425 GHz
Ref 120 dBpV Atten 25 dB 101.6 dBuV
#Peak
Log >
10 M&W
- i N
Offst
28 2
dB M Mw
DI
74.0
dBpV
Center 2.452 GHz Span 100 MHz
Res BW 1 MHz #H/BW 1 MHz #Sweep 1 s (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.44425 GHz 101.8 dBpv
2 &) Freq 2.48350 GHz 68.36 dBpV

(Plot B1: Channel = 9 PEAK)

# Agilent 11:07:30 Sep 15, 2018

R T Marker

Select Marker

Normal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

More
1aof 2

Frequency Reference Unlock

(Plot B2: Channel = 9 AVG)
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3.6 Conducted Emission

3.6.1 Requirement

According to FCC section 15.207, for an intentional radiator that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power
line on any frequency within the band 150kHz to 30MHz shall not exceed the limits in the following

table, as measured using a S0puH/50Q line impedance stabilization network (LISN).

Frequency range (MHz) COIlfiuCted Limit (dBuV)
el Average
0.15-0.50 66 to 56 36 10 46
0.50-5 56 26
5-30 60 %
NOTE:

(a) The lower limit shall apply at the band edges.

(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

3.6.2 Test Description

A. Test Setup:

<40cm > < &80cm > ..
________ ! R Communication
| | : Antenna
= 5
] |
. o] :
/E\ , Pulse Limiter
< 80cm >! ! LISN /?\
: Receiver
v —O0 O

The EUT of the EUT is powered by the Battery charged with the AC Adapter which is powered by
120V, 60Hz AC mains supply. The factors of the site are calibrated to correct the reading. During the
measurement, the EUT is activated and controlled by the Wi-Fi Service Supplier (SS) via a Common

Service
Supplier

/
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Antenna, and is set to operate under hopping-on test mode transmitting 339 bytes DHS packages at
maximum power.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2009.07 | 2year
LISN Schwarzbeck | NSLK 8127 812744 2009.08 | 2year
Service Supplier R&S CMU200 100448 2009.10 | 2year
Pulse Limiter (20dB) Schwarzbeck | VTSD 9561-D 9391 (n.a.) (n.a.)

3.6.3 Test Result

The maximum conducted interference is searched using Peak (PK), Quasi-peak (QP) and Average
(AV) detectors; the emission levels more than the AV and QP limits, and that have narrow margins
from the AV and QP limits will be re-measured with AV and QP detectors. Tests for both L phase and
N phase lines of the power mains connected to the EUT are performed. Refer to recorded points and
plots below.

3.6.3.1 Test mode (WI-FI)

A. Test setup: The EUT configuration of the emission tests is EUT + SD Card + Charger +
Wireless Router.

B. Test Plot:

Quasi-Peak Limit. Line =

80DBuV

No : Frequency PeakAp QP-Limit: AV-Limit Quasi-P ;| Avera-P Result Avera-Peak Limit Line =
1 240 K 52.24 DBuV 62.11 52.11 49.05 38.36 Pass Max Hold Peak Line =
Suspicious Peak Q
Quasi PeakQ
0DBuV AveraPeak)
\

60DRuV

™~

50DBuV

7

BRI AV PR P R W YL e Y

30DBuV

150K 200 K 300K 400K 500K 600K 700K800K900KM 2M 3M 4aM M 6M M 8M 9M 10M 20M 30M
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(Plot A: L Phase)

Quasi-Peak Limit. Line
80DBuV P .
No Frequency PeakAp QP-Limit: AV-Limit Quasi-P | Avera-P Result Avera-Peak Limit Line
1 180 K 61.51 DBuV 64.49 54.49 61.82 53.60 Pass Max Hold Peak Line =
Suspicious PeakQO
Quasi PeakQ
70DBuV Avera Peaki)
1
60DBuV
S
50DBuV
A |
40DBuV \/\\\/
30DBuV
150K 200K 300K 400K 500K 600K 700KS00K900KM oM 3M 4M_ 5M_6M 7M 8M OM I10M 20M 30M

(Plot B: N Phase)
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3.7 Radiated Emission

3.7.1 Requirement

According to FCC section 15.247(c), radiated emission outside the frequency band attenuation below
the general limits specified in FCC section 15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in FCC section 15.205(a), must also comply with the
radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength (uWV/m) Measurement Distance (m)
0.009 - 0.490 2400/F(kHz) 300

0.490 - 1.705 24000/F(kHz) 30

1.705 -30.0 30 30

30 - 88 100 3

88 -216 150 3

216 - 960 200 3

Above 960 500 3

As shown in FCC section 15.35(b), for frequencies above 1000MHz, the field strength limits are
based on average detector. When average radiated emission measurements are specified in this part,
including emission measurements below 1000MHz, there also is a limit on the radio frequency
emissions, as measured using instrumentation with a peak detector function, corresponding to 20dB
above the maximum permitted average limit for the frequency being investigated unless a different
peak emission limit is otherwise specified in the rules.

3.7.2 Test Description

A. Test Setup:
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Communication
Antenna

Test Antenna

Turn Table

< 80cm >,
]

TR

Service Receiver — Preamplifier
Supplier

The EUT of the EUT is powered by the Battery charged with the AC Adapter which is powered by
120V, 60Hz AC mains supply. The Module is located in a 3m Semi-Anechoic Chamber; the antenna
factors, cable loss and so on of the site as factors are calculated to correct the reading. During the
measurement, the EUT is activated and controlled by the Wireless Router via a Common Antenna,
and is set to operate under hopping-on test mode.

For the Test Antenna:

(a) In the frequency range of 9kHz to 30MHz, magnetic field is measured with Loop Test Antenna.
The Test Antenna is positioned with its plane vertical at 1m distance from the EUT. The center of the
Loop Test Antenna is 1m above the ground. During the measurement the Loop Test Antenna rotates
about its vertical axis for maximum response at each azimuth about the EUT.

(b) In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test
Antenna (above 1GHz) are used. Test Antenna is 3m away from the EUT. Test Antenna height is
varied from 1m to 4m above the ground to determine the maximum value of the field strength. The
emission levels at both horizontal and vertical polarizations should be tested.

B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
System Simulator R&S CMU200 100448 2009.10 | 2year
Receiver Agilent E7405A US44210471 | 2009.07 | 2year
Semi-Anechoic Chamber | Albatross Im*6m*6m (n.a.) 2009.08 | 2year
Test Antenna - Bi-Log Schwarzbeck | VULB 9163 9163-274 2009.07 | 2year
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2009.07 | 2year
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3.7.3 Test Result

3.7.3.1 802.11b Test mode

The maximum radiated emission is searched using PK, QP and AV detectors; the emission levels
more than the limits, and that have narrow margins from the limits will be re-measured with AV and
QP detectors.

A. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Frequency | Fundamental Emission (dBuV/m Antenna

Elane (MI?IZ) ’ PK AV( e Polarization RElzaHiot

1 2412 94 .4 88.3 Horizontal Plot A.3
91.7 86.5 Vertical Plot A.6

6 437 96.3 90.7 Horizontal Plot B.3
92.3 87.9 Vertical Plot B.6

1 2462 95.8 89.7 Horizontal Plot C.3
96.8 90.5 Vertical Plot C.6

Also refer to following plots for the emissions falling in the restricted bands.

B. Test Plot for the Whole Measurement Frequency Range:

Plots for Channel = 1

(PlotA.1:  9kHz to 30MHz)
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Antenna Horizontal, 2.5GHz to 25GHz)
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(Plot A.5:  Antenna Vertical, 30MHz to 1GHz)
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(Plot A.6:  Antenna Vertical, IGHz to 2.5GHz)
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(Plot A.7:  Antenna Horizontal, 2.5GHz to 25GHz)
Plot for Channel = 6
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(Plot B.1:  9kHz to 30MHz)
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(Plot B.2:  Antenna Horizontal, 30MHz to 1GHz)
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(Plot B.3:  Antenna Horizontal, 1GHz to 2.5GHz)
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(Plot B.4:  Antenna Horizontal, 2.5GHz to 25GHz)
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(Plot B.5:  Antenna Vertical, 30MHz to 1GHz)
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(Plot B.6:  Antenna Vertical, IGHz to 2.5GHz)
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(Plot B.7:  Antenna Vertical, 2.5GHz to 25GHz)

Plot for Channel = 11

(Plot C.1:  9kHz to 30MHz)

b’

100

100, Sipoge = |00 00K MEHE |

(Plot C.2:  Antenna Horizontal, 30MHz to 1GHz)
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(Plot C.3:  Antenna Horizontal, 1GHz to 2.5GHz)
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(Plot C.4:  Antenna Horizontal, 2.5GHz to 25GHz)
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(Plot C.5:  Antenna Vertical, 30MHz to 1GHz)
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(Plot C.7:

3.7.3.2 802.11¢g Test mode

Antenna Vertical, 2.5GHz to 25GHz)

The maximum radiated emission is searched using PK, QP and AV detectors; the emission levels
more than the limits, and that have narrow margins from the limits will be re-measured with AV and
QP detectors.

C. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Frequency | Fundamental Emission (dBpV/m) Antenna
h 1 Refer to Plot
Channe (MHz) PK AV Polarization clerio Ho
1 2412 95.1 89.4 Hori'zontal Plot A.3
94.1 89.2 Vertical Plot A.6
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Frequency | Fundamental Emission (dBuV/m) Antenna
Clomiing) (MHz) PK AV Polarization Rotciofhlol
96.4 90.9 Horizontal Plot B.3
6 2437
91.6 84.2 Vertical Plot B.6
81.7 76.8 Horizontal Plot C.3
11 2462
89.0 83.4 Vertical Plot C.6

Also refer to following plots for the emissions falling in the restricted bands.
D. Test Plot for the Whole Measurement Frequency Range:
Plots for Channel = 1

i ‘];lu Frequency cakAp  QP-Limit AV-Limit  Quasi-P  AveraP Resulf
1 21.72 M 60.10 DBuV 85.00 - -
\\\
\\
uunyj i
PN WWMWW
(Plot A.1:  9kHz to 30MHz)
LTy
100
0
L)
50
) .
30 AW oa = {
J LT P T Al
20 A . I . i s '*.'*-/r-' maly, Al y N
. LIy .*.ﬂ_. Fo el
100
FNR D000 202013 PM 1 SO, Slog 100 01y NOHE
o ) [ [ - =T - et
(Plot A.2:  Antenna Horizontal, 30MHz to 1GHz)
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(Plot A.4:  Antenna Horizontal, 2.5GHz to 25GHz)

By

(Plot A.5:  Antenna Vertical, 30MHz to 1GHz)
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(Plot A.7:  Antenna Vertical, 2.5GHz to 25GHz)
Plot for Channel = 6

No Frequency eakAp QP-Limit AV-Limit  Quasi-P  AveraP = Result
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(Plot B.1:  9kHz to 30MHz)
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Plot for Channel = 11
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(Plot C.7:  Antenna Vertical, 2.5GHz to 25GHz)
3.7.3.3 802.11n-20MHz Test mode

The maximum radiated emission is searched using PK, QP and AV detectors;
more than the limits, and that have narrow margins from the limits will be re-me
QP detectors.

E. Test Verdict for Harmonics:

The Fundamental Emissions

the emission levels
asured with AV and

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Frequency | Fundamental Emission (dBuV/m) Antenna
h 1 Refer to Plot
Channe (MHz) PK AV Polarization clerto Ho
1 2412 96.3 90.2 Horizontal Plot A.3
96.1 90.9 Vertical Plot A.6
96.3 91.1 Horizontal Plot B.3
24
6 37 97.7 92.0 Vertical Plot B.6
96.5 91.3 Horizontal Plot C.3
11 2462
96.4 90.5 Vertical Plot C.6

Also refer to following plots for the emissions falling in the restricted bands.
F. Test Plot for the Whole Measurement Frequency Range:
Plots for Channel = 1
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(Plot A.7:  Antenna Vertical, 2.5GHz to 25GHz)

Plot for Channel = 6

(Plot B.1:  9kHz to 30MHz)
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Plot for Channel = 11
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(Plot C.1:  9kHz to 30MHz)
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(Plot C.7:  Antenna Vertical, 2.5GHz to 25GHz)
3.7.3.4 802.11n-20MHz Test mode

The maximum radiated emission is searched using PK, QP and AV detectors; the emission levels
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more than the limits, and that have narrow margins from the limits will be re-measured with AV and

QP detectors.
G. Test Verdict for Harmonics:

The Fundamental Emissions

The field strength of {Fundamental Emission} listed below is recorded, and used in the next table.

Frequency | Fundamental Emission (dBpV/m) Antenna
h 1 Refer to Plot
Channe (MHz) PK AV Polarization clerio Ho
84.6 80.3 Horizontal Plot A.3
3 2422 87.5 82.6 Vertical Plot A.6
6 437 85.3 80.7 Hori'zontal Plot B.3
88.6 83.1 Vertical Plot B.6
89.1 72.1 Horizontal Plot C.3
9 2452
88.2 81.5 Vertical Plot C.6

Also refer to following plots for the emissions falling in the restricted bands.
H. Test Plot for the Whole Measurement Frequency Range:
Plots for Channel = 3

(PlotA.1:  9kHz to 30MHz)
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Plots for Channel = 6
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(Plot B.1:  9kHz to 30MHz)
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Plots for Channel = 9

(Plot C.1:  9kHz to 30MHz)
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