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1. General Information

1.1. EUT Description

EUT Type .ccoovveieniieieene : CDMA EV-DO Smartphone
Serial NO....eovviiriieiieieee, : (n.a, marked #1 by test site)
Hardware Version................. . V2.00

Software Version .................. : E527.6.02.01.00
Applicant..........ccoveeererennenn. . Hisense International Co., Ltd

F22, Hisense Tower, 17, Donghaixi Road, Qingdao, China
Hisense Communications Co., Ltd

Manufacturer .........ccceeenneee. : No.218, Qianwangang Road, Economic & Technological
Development Zone, Qingdao,China

Frequency Range.................. : 802.11b/g/n -20MHz: 2.412GHz - 2.462GHz

Channel Number................... 11

Modulation Type .................. : DSSS (802.11b), OFDM (802.11g/n)

Antenna Type.......cccevvueeennnen. : PIFA

Antenna Gain............c.......... : 0dBi

Note 1: The EUT is a CDMA EV-DO Smartphone, it contains WIFI Module operating at 2.4GHz
ISM band; It supports 802.11b, 802.11g, 802.11n, 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: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
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1.2.  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 2009.

These RF tests were performed according to the method of measurements prescribed in KBD558074.
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1.3. Facilities and Accreditations
1.3.1. Facilities

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 L3572.

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.

1.3.2. Test Environment Conditions

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

Temperature (°C): 15-35
Relative Humidity (%): 30-60
Atmospheric Pressure (kPa): 86-106
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2. 47 CFR Part 15C Requirements

2.1. Peak Output Power

2.1.1. Requirement

According to FCC section 15.247(b)(3), For systems using digital modulation in the 902-928 MHz,

2400-2483.5 MHz, and 5725-5850 MHz bands: The maximum peak conducted output power of the
intentional radiator shall not exceed1 Watt.

2.1.2. Test Description

The measured output power was calculated by the reading of the Power Meter and calibration.
A. Test Setup:

Attenuator 1

Service Power EUT
Simulator Splitter
]
Spectrum K\
Analyzer Attenuator 2 (Wi-Fi Module)

The EUT (Equipment under the test) 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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2.1.3. Test Result

The lowest, middle and highest channels are selected to perform testing to verify the conducted RF

output peak power of the Module.

2.1.3.1. 802.11b Test mode

Measured Output Peak Power Limit )
Channel | Frequency (MHz) Verdict
dBm W dBm W
1 2412 15.26 0.033574 PASS
6 2437 13.54 0.022594 30 PASS
11 2462 12.67 0.018493 PASS
2.1.3.2. 802.11g Test mode
Channel | Frequency (MHz) Measured Output Peak Power Limit Verdict
dBm % dBm \W%
1 2412 13.52 0.022491 PASS
6 2437 11.62 0.014521 30 PASS
11 2462 10.94 0.012417 PASS
2.1.3.3. 802.11n Test mode
Channel | Frequency (MHz) Measured Output Peak Power Limit Verdict
dBm w dBm
1 2412 13.48 0.022284 PASS
6 2437 11.57 0.014355 30 PASS
11 2462 10.95 0.012445 PASS
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2.2.  Bandwidth

2.2.1. Requirement

According to FCC section 15.247(a) (2), Systems using digital modulation techniques may operate in
the 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The minimum 6 dB bandwidth

shall be at least 500 kHz.

2.2.2. Test Description

Spectrum Analyzer EUT

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.

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.

2.2.3. Test Result

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

2.2.3.1. 802.11b Test mode

A. Test Verdict:

Frequency | 6 dB Bandwidth _
h 1 Ref Pl L kH Resul
Channe (MHz) (MHz) efer to Plot imits(kHz) esult
1 2412 9.6 Plot A >500 PASS
6 2437 9.6 Plot B >500 PASS
11 2462 9.5 Plot C >500 PASS
B. Test Plots:
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4 Agilent  14:36:48 May 24, 2012 R TS
Mkr2 A 9.6 MHz
Ref 15 dBm Atten 20 dB -1.763 dB
Peak =L Mgl\ i A g 2
Log J‘I,d = :
10
- P s,
Offst \
15 w / o
dB AN 5 w"\‘/ Mg T
DI
26
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 4] Freq 2.4110 GHz 8.578 dBm
2R 4] Freq 2.4070 GHz 1.993 dBm
2A [¢)] Freq 9.6 MHz -1.763 dB

|
(Plot A: Channel 1: 2412MHz @ 802.11b)

A Agilent  14:45:31 May 24, 2012 R TS
Mkr2 A 9.6 MHz
Ref 15 dBm Atten 20 dB -0.93 dB
Peak n o -
Log & | °,
10
a8/ a2 \/‘\(u\u
Offst
75 i AL
dB SR VIV
DI T N
0.3
dBm
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 (4] Freq 24320 GHz 6.256 dBm
2R (4] Freq 2.4320 GHz 0.122 dBm
2A &) Freq 9.6 MHz 0.93dB

(Plot B: Channel 6: 2437 MHz @ 802.11b)
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4 Agilent  14:48:44 May 24, 2012 R TS
Mki2 A 9.5 MHz
Ref 15 dBm Atten 20 dB 1.477 dB
Peak =5 o 2
Log L4 S | MUPAAAR L L O
10 Pk il
a8l Y W,
Offst .
5 S AL
dB T Y A
03
dBm
Center 2.462 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2.4610 GHz 5.931 dBm
2R 1) Freq 24575 GHz 1.008 dBm
24 1 Freq 9.5 MHz -1.477dB
-
(Plot C: Channel 11: 2462MHz (@ 802.11b)
2.2.3.2. 802.11g Test mode
A. Test Verdict:
Frequency | 6 dB Bandwidth Limits
Channel Refer to Plot Result
(MHz) (MHz) (kHz)
1 2412 16.6 Plot D >500 PASS
6 2437 16.6 Plot E >500 PASS
11 2462 16.6 Plot F >500 PASS
B. Test Plots:
A Agilent  14:39-13 May 24, 2012 R TS
Mki2 A 16.6 MHz
Ref 15 dBm Atten 20 dB -2.068 dB
Peak L
Log z(; »_JLVXWM PN R
10 N 4
a8l i \,
Offst I
15 o M o
dB v
DI
16
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 {13 Freq 24070 GHz 4.433 dBm
2R 1) Freq 2.4037 GHz -1.412 dBm
24 {1) Freq 16.6 MHz -2.088 dB

(Plot D: Channel 1: 2412MHz @ 802.11g)
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4 Agilent  14:44:11 May 24, 2012 R TS
Mkr2 A 16.6 MHz
Ref 15 dBm Atten 20 dB 0.135 dB
Peak | =
Lo A — ——
dB/
r-f
S —/ LTI
B [P =
%
dBm
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2.4420 GHz 2.357 dBm
2R 1) Freq 24287 GHz -5.191 dBm
2A )] Freq 16.6 MHz 0.135dB
|
(Plot E: Channel 6: 2437MHz @ 802.11g)
e Agilent 145017 May 24 2012 R TS
Mkr2 A 16.6 MHz
Ref 15 dBm Atten 20 dB 0.158 dB
Peak L
Log T TS N VY Y i
10
a8l /) \\
dB
DI
39
dBm
Center 2.462 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2.4695 GHz 2.136 dBm
2R 1) Freq 2 4537 GHz -5.142 dBm
2A )] Freq 16.6 MHz 0.158 dB
|
(Plot F: Channel 11: 2462MHz @ 802.11g)
2.2.3.3. 802.11n Test mode
A. Test Verdict:
Frequency | 6 dB Bandwidth Limits
Ch 1 Refer to Plot Result
anne (MHZ) (MHZ) c1er to rlo (kHZ) esu
1 2412 17.8 Plot G >500 PASS
6 2437 17.8 PlotH >500 PASS
11 2462 17.8 Plot I >500 PASS
B. Test Plots:
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Agilent  14:40:50 May 24, 2012 R TS
Mkr2 A 17.8 MHz
Ref 15 dBm Atten 20 dB -1.196 dB
Peak o <1>
Log e A v oA O S S N N SO S O
10 /’ i *\
dB/
TS5 pebenrrpl ety \"W\V\-“\w\ R
dB ity
DI
-1.0
dBm
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 4] Freq 2.4045 GHz 4.951 dBm
2R 4] Freq 2.4031 GHz -1.433 dBm
2A [¢)] Freq 17.8 MHz -1.196 dB

I
(Plot G: Channel 1: 2412MHz @ 802.11g)

4 Agilent  14:42:21 May 24, 2012 R TS
Mkr2 A 17.8 MHz
Ref 15 dBm Atten 20 dB 0.873dB
Peak L
1L:;9 }LMW st Trng
dB/ 1\
75 ket A oy o
dB P N WA u R
DI
39
dBm
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 (4] Freq 2.4445 GHz 3.145 dBm
2R (4] Freq 2.4281 GHz -4.695 dBm
2A [¢)] Freq 17.8 MHz 0.873dB

(Plot H: Channel 6: 2437MHz @ 802.11g)
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4 Agilenf  14:51-56 May 24, 2012 R TS
Mkr2 A 17.8 MHz
Ref 15 dBm Atten 20 dB 0.213 dB
Peak 1
Log b | Mo d ey
10 i
dB/
Offst
75 ]
dB
DI
41
dBm
Center 2.462 GHz Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4.144 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 &) Freq 2.4670 GHz 1.898 dBm
2R 40 Freq 2.4531 GHz -5.231 dBm
2A [¢)] Freq 17.8 MHz 0.213 dB

(PlotI: Channel 11: 2462MHz @ 802.11g)
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2.3. Conducted Spurious Emissions

2.3.1. 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.

2.3.2. Test Description
See section 2.2.2 of this report.
2.3.3. Test Result

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.

2.3.3.1. 802.11b Test mode

A. Test Verdict:

Measured Max. Limit (dBm)
Frequency ; )
Channel (MHz) Out of Band | Refer to Plot Carrier Calculated Verdict
z
Emission (dBm) Level -20dBc Limit
1 2412 -38.83 Plot A.1/A.2 7.786 -12.2 PASS
6 2437 -39.71 Plot B.1/B.2 6.162 -13.8 PASS
11 2462 -39.25 Plot C.1/C.2 5.867 -14.1 PASS
B. Test Plots:

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

W0 Agilenf  15:13:23 May 24. 2012 R TS 30 Agilenf  15:14:16 May 24. 2012 R TS
Mkr1 2.413 GHz Mkr1 14.440 GHz
Ref 15 dBm Atten 20 dB 7.786 dBm_|Ref 15 dBm Atten 20 dB -38.83 dBm
Peak 1 Peak
Log Log
10 10
dB/ dB/
(Offst Offst
7.5 7.5
dB dB
DI DI
122 12.2
dBm dBm

M1 52 T TR TP B A M1 52/
(R
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 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

(Plot A.1: Channel = 1, 30MHz to 3GHz) (Plot A.2: Channel = 1, 3GHz to 25GHz)
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it Agllent  15:26:03 May 24, 2012 R TS i Agllent  15:26:42 May 24, 2012 R TS
Mkr1 2.436 GHz Mkr1 14.220 GHz
Ref 15 dBm Atten 20 dB 6.162 dBm Ref 15 dBm Atten 20 dB -39.71 dBm
Peak N Peak
Log Log
10 10
dB/ dB/
Offst Offst
15 15
dB dB
DI DI
-13.8 -13.8
dBm dBm
\ R P T WMM EAPRIV IR Iy
M1 52 AN (P PP VI RN SR S ’\M g M1 52
53 FC 53 FC
AR AR
Start 30 MHz Stop3GHz  Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

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

30 Agilenf  15:28:19 May 24. 2012 R TS 30 Agilenf  15:29:13 May 24. 2012 R TS
Mkr1 2.465 GHz Mkri 14.990 GHz
Ref 15 dBm Atten 20 dB 5.867 dBm  Ref15 dBm Atten 20 dB -39.25 dBm
Peak N Peak
Log Log
10 10
dB/ dB/
Offst Offst
7.5 7.5
dB dB
DI DI
4.1 4.1
dBm dBm
J \ R A MMW%‘ b e L
o]
M s2 W T O i I >
PR T P

s3 B[ 83 FC|

AA AA
Start 30 MHz Stop3GHz  Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

(Plot C.1: Channel = 11, 30MHz to 3GHz) (Plot C.2: Channel = 11, 3GHz to 25GHz)

2.3.3.2. 802.11g Test mode

A. Test Verdict:

Measured = Max. Limit (dBm)
Out of Band | Referto Plot | Carrier Calculated Verdict
Emission (dBm) Level -20dBc Limit
1 2412 -38.91 Plot D.1/D.2 4.045 -16 PASS
6 2437 -39.23 Plot E.1/E.2 2.557 -17.4 PASS
11 2462 -38.82 Plot F.1/F.2 1.614 -18.4 PASS

Frequency

Ch 1
anne (MHz)

B. Test Plots:

Note: the power of the Module transmitting frequency should be ignored.
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i Agllent  15:15:55 May 24, 2012 R TS i Agillent 151711 May 24, 2012 R TS
Mkr1 2.406 GHz Mkr1 14.165 GHz
Ref 15 dBm Atten 20 dB 4.045 dBm Ref 15 dBm Atten 20 dB -38.91 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
15 15
dB dB
DI DI
-16.0 -16.0
dBm dBm Iy
ettt AN | gt oty Jo— PSP WYV
M1 52 M1 52
i R e {pfcms oo

53 FC[] Slna 53 FC

AR AR
Start 30 MHz Stop3GHz  Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

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

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

W0 Agilenf  15:23:43 May 24. 2012 R TS W0 Agilenf  15:24:38 May 24. 2012 R TS
Mkr1 2.443 GHz Mkr1 24.835 GHz
Ref 15 dBm Atten 20 dB 2.557 dBm _ Ref15 dBm Atten 20 dB -39.23 dBm
Peak Peak
Log 1 Log
10 10
dB/ dB/
Offst Offst
7.5 7.5
dB I dB
DI L DI
A74 74
dBm dBm
\ IR TV OO0 DR JUVO PR B AU N DS
g
M s2 N [Em— M s2
A Y

§3 FC[ T 53 FC

AA AA
Start 30 MHz Stop3GHz  Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

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

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

3 Agllenf  15:30:62 May 24, 2012 R TS 3 Agllenf  15:31:56 May 24, 2012 R TS
Mkr1 2.458 GHz Mkr1 14.440 GHz

Ref 15 dBm Atten 20 dB 1.614 dBm Ref 15 dBm Atten 20 dB -38.82 dBm
Peak Peak
Log N Log
10 10
dB/ dB/
Offst Offst
1.5 1.5
dB | dB
DI [ DI
184 184
dBm dBm 2
M1 52 WMW,WWwMWW bemd M1 52
53 FC 53 FC

AA AA
Start 30 MHz Stop3GHz  Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms {401 pts)

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

2.3.3.3. 802.11n Test mode

A. Test Verdict:

(Plot F.2: Channel = 11, 3GHz to 25GHz)
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Measured  Max. Limit (dBm)
Frequency . .
Channel (MHz) Out of Band | Referto Plot | Carrier Calculated Verdict
z
Emission (dBm) Level -20dBc Limit

2412

-39.51

Plot G.1/G.2

3.449

-16.6 PASS

2437

-39.03

Plot H.1/H.2

2.142

-17.9 PASS

11

2462

-39.74

Plot I.1/1.2

2.04

-18.0

PASS

B. Test Plots:

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

30 Agilenf  15:18:56 May 24. 2012 R TS W0 Agilenf  15:19:35 May 24. 2012 R TS
Mkr1 2.406 GHz Mkr1 14.495 GHz
Ref 15 dBm Atten 20 dB 3.449dBm  Ref15dBm Atten 20 dB -39.51 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
7.5 7.5
dB dB
DI DI
166 166
dBm dBm
k M i (X ST S NP e
mi s2 U P U VNPT W A ) WO mi s2
5 FFWWW 1 EC
AA AA
Start 30 MHz Stop3GHz  Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

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

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

3 Agllenf  15:21:23 May 24, 2012 R TS i Agllenf  15:22:03 May 24, 2012 R TS
Mkr1 2.436 GHz Mkr1 24.505 GHz
Ref 15 dBm Atten 20 dB 2.142 dBm Ref 15 dBm Atten 20 dB -39.03 dBm
Peak Peak
Log Log
10 10
dB/ dB/
Offst Offst
1.5 1.5
dB dB
DI DI
79 79
dBm dBm
\ T I oy | | et WWWWW’&”
mi s2 heerteoppesinsmirnar M s2
g 0 e

53 FC P Pt 53 FC

AA AA
Start 30 MHz Stop3GHz  Start 3 GHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 307.7 ms (401 pts) #Res BW 1 MHz #/BW 3 MHz Sweep 220 ms {401 pts)

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

(Plot H.2: Channel = 6, 3GHz to 25GHz)
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i Agllent 15:33:19 May 24, 2012 R TS i Agllent 15:34:01 May 24, 2012 R TS
Mkr1 2.465 GHz Mkr1 13.615 GHz
Ref 15 dBm Atten 20 dB 2.04 dBm Ref 15 dBm Atten 20 dB -39.74 dBm
Peak Peak
Log 1 Log
10 10
dB/ dB/
Offst Offst
75 75
dB dB
DI DI
-18.0 -18.0
dBm dBm

WMWWW

M1S2 L b el b it it M1 52
S3 FC S3 FC
AR AR
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 1 MHz #/BW 3 MHz Sweep 220 ms (401 pts)

(Plot I.1: Channel = 11, 30MHz to 3GHz) (Plot I.2: Channel = 11, 3GHz to 25GHz)
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2.4.  Power spectral density (PSD)

2.4.1. 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.

2.4.2. Test Description

See section 2.2.2 of this report.

2.4.3. Test Result

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

2.4.3.1. 802.11b Test mode

A. Test Verdict:

Spectral power density (dBm/MHz)

Channel: 1 Channel: 6 Channel: 11
Frequency, 2412MHz Frequency, 2437MHz Frequency, 2462MHz

Test Result | Testplot | Test Result | Testplot | Test Result | Test plot

3.004 Plot A 6.708 Plot B 5912 Plot C

Measurement uncertainty: +1.3dB
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B. Test Plots:

i Agllent  15:44:23 May 24, 2012 R TS

Mkr1 2.41149000 GHz
Ref 15 dBm Atten 20 dB 3.004 dBm
Peak
Log 1
dB/ — L]
Offst [y Ny
7.5
dB

Center 2.412 GHz Span 1.5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)

|
(Plot A: Channel =1 @ 802.11b)

5 Agllent  15:39:41 May 24, 2012 R TS

Mkr1 2.43648625 GHz
Ref 15 dBm Atten 20 dB 6.708 dBm
Peak 1
Log 2
0 [T e = "
dB/ T L]
Offst
75
dB

Center 2.437 GHz Span 1.5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35 ms (401 pts)

(Plot B: Channel = 6 @ 802.11b)
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i Agllent 15:38:51 May 24, 2012
Mkr1 2.46249125 GHz

Ref 15 dBm Atten 20 dB 5.912 dBm
Peak .
Log
dB/ W
Offst
75
dB
M1 52
53 FC

AA
Center 2.462 GHz Span 1.5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)
|

(Plot C: Channel = 11 @ 802.11b)
2.4.3.2. 802.11g Test mode
A. Test Verdict:
Spectral power density (dBm)
Channel: 1 Channel: 6 Channel: 11

Frequency, 2412MHz

Frequency, 2437MHz

Frequency, 2462MHz

Test Result | Testplot | Test Result | Test plot | Test Result | Test plot
0.831 Plot D -0.919 Plot E -0.918 Plot F
Measurement uncertainty: +1.3dB
B. Test Plots:
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it Agllent  15:43:25 May 24, 2012 R TS

Mkr1 2.41136625 GHz
Ref 15 dBm Atten 20 dB 0.831 dBm
Peak
Log

1

1l:|‘|]?of W’Q“WM_MM% O N L P e
Offst g AT
1.5
dB

Center 2.412 GHz Span 1.5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35 ms (401 pts)

|
(Plot D: Channel = 1 @ 802.11g)

i Agllent  15:40:31 May 24, 2012 R TS
Mkr1 2.43762625 GHz

Ref 15 dBm Atten 20 dB 0.919 dBm
Peak
Log
10 :
dB/ e L e Y S MWW&WM
Offst T
1.5
dB
M1 S2
53 FC

AA
Center 2.437 GHz Span 1.5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35 ms (401 pts)

(Plot E: Channel = 6 @ 802.11g)
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i Agllent 15:37:57 May 24, 2012
Mkr1 2.46135875 GHz
Ref 15 dBm Atten 20 dB 0.918 dBm
Peak
Log
10 >
WQ”"\V\MM e S NP o I ey |
dB/
Offst W
75
dB
M1 52
53 FC
AA
Center 2.462 GHz Span 1.5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)
|
(Plot F: Channel = 11 @ 802.11g)
2.4.3.3. 802.11n Test mode
A. Test Verdict:
Spectral power density (dBm)
Channel: 1 Channel: 6 Channel: 11

Frequency, 2412MHz

Frequency, 2437MHz

Frequency, 2462MHz

Test Result | Testplot | Test Result | Test plot | Test Result | Test plot
0.285 Plot G -1.656 Plot H -1.556 Plot I
Measurement uncertainty: +1.3dB
B. Test Plots:
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i Agllent  15:42:34 May 24, 2012 R TS
Mkr1 241137750 GHz

Ref 15 dBm Atten 20 dB 0.285 dBm
Peak
Log
10
dB! ’\w/"g‘wm-r T ARt e 1T ]
Offst e
1.5
dB
M1 S2
53 FC

AA
Center 2.412 GHz Span 1.5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35 ms (401 pts)

I
(Plot G: Channel = 1 @ 802.11n)

i Agllent  15:41:30 May 24, 2012 R TS

Mkr1 2.43635125 GHz
Ref 15 dBm Atten 20 dB -1.656 dBm
Peak
Log
10 x
dB/ MH}“WN%M R I, e SRR
1.5
dB

Center 2.437 GHz Span 1.5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 35 ms (401 pts)

(Plot H: Channel = 6 @ 802.11n)
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i Agllent  15:36:48 May 24, 2012 R TS

Mkr1 2.46262625 GHz
Ref 15 dBm Atten 20 dB -1.556 dBm
Peak
Log
10 z

dBl e T T e e WMW
Offst s v -
1.5
dB

M1 S2
53 FC

Center 2.462 GHz Span 1.5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)

|
(Plot I: Channel = 11 @ 802.11n)
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2.5. Band Edge
2.5.1. 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.

2.5.2. Test Description

A. Test Setup

Communication
Antenna

Test Antenna

A

Turn Table

ey
AT

Service Receiver — Preamplifier
Supplier

The Module of the EUT is 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 Im to 4m above the
ground to determine the maximum value of the field strength.
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B. Equipments List:

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

Receiver Agilent E7405A US44210471 | 2011.9 lyear

Full-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2011.8 2year

Test Antenna Schwarzbeck | BBHA 9120C | 9120C-384 2011.8 lyear
2.5.3. Test Result
The lowest and highest channels are tested to verify the band edge emissions.
The measurement results are obtained as below:
E [dBHV/m] =Ur + A1+ AFactor [dB], At =Lcable loss [dB]'Gpreamp [dB]
Ar: Total correction Factor except Antenna
Ur: Receiver Reading
Gpreamp: Preamplifier Gain
Aracior: Antenna Factor at 3m
2.5.3.1. 802.11b Test mode
The lowest and highest channels are tested to verify the band edge emissions.
A. Test Verdict:

Receiver Max. Limit
Channel Frequency Reading At AvFactor Emission (dBuV/ Verdict
(MHz) Ur (dBuV) (dB) | (dB@3m) | E (dBuV/m) m)
PK AV PK AV | PK | AV
0 2412 50.05 | 41 -30.93 32.56 51.68 | 42.63 | 74 | 54 | PASS
78 2462 50.25 | 41.47 | -29.05 32.5 53.7 | 4492 | 74 | 54 | PASS

B. Test Plots:
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At Agilent  11:44:46 May 14, 2012 R T
Mkr1 2.41296 GHz
Ref 110 dBpV #Atten 15 dB 90.2 dBpV
#Peak
Lo T
9 <
10 i
dB/ | i
[
=2
=i 2 \’\M\_\‘
DI
74.0
dBpV
Start 2.31 GHz Stop 2.442 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 5] Freq 241296 GHz 90.2 dBPV
2 5] Freq 2.39052 GHz 50.05 dBUV

(Plot A1: Channel = 1 PEAK @ 802.11b)

e Agilent  11:43:26 May 14, 2012 R T
Mkr1 2.41131 GHz
Ref 110 dBpV #Atten 15 dB 78.19 dBpV
#ivg
Log
10 1
dB/ //Q_\ Meas Uncal
i |
- 7 |
DI . &
54.0
dBpV
Start 2.21 GHz Stop 2.442 GHz
#Res BW 1 MHz #/BW 30 Hz Sweep 9.087 s (401 pts)
Marker Trace Type X Auxis Amplitude
1 ) Freq 2.41131 GHz 78.19 BV
2 I Freq 239052 GHz 41 dBuv

(Plot A2: Channel =1 AVG @ 802.11b)
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At Agilent  11:39:16 May 14, 2012 R T
Mkr1 2.46364 GHz
Ref 110 dBpV #Atten 15 dB 92.57 dBpV
#Peak
Log -
10 R o
dB/ .
2
L2
DI
74.0
dBuV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 o) Freq 246384 GHz 92 57 dBuV
2 0] Freq 2.48356 GHz 50.25 dBV

(Plot B1: Channel = 11 PEAK @ 802.11b)

- Agilent  11:40:33 May 14, 2012 R T
Mkr1 2.46364 GHz
Ref 110 dBuV #Atten 15 dB 81.04 dBpV
#vg
Log
10 T
dB/ 3 - Meas Uncal|
DI - .
54.0 S
dBuV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #UBW 30 Hz Sweep 3.304 s (401 pts)
Marker Trace Type X Asis Amplitude
1 1 Freq 2.463684 GHz 81.04 dBpV
2 40 Freq 2 48356 GHz 41.47 dBpV

(Plot B2: Channel = 11 AVG @ 802.11b)
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2.5.3.2. 802.11g Test mode
The lowest and highest channels are tested to verify the band edge emissions.
A. Test Verdict:
Receiver Max. Limit
Channel Frequency Reading At AFactor Emission (dBpV/ Verdict
(MHz) Ug (dBuV) (dB) | (dB@3m) | E (dBuV/m) m)
PK AV PK AV | PK | AV
0 2412 51.26 | 41.32 | -30.93 32.56 52.89 | 4295 | 74 | 54 | PASS
78 2462 55.63 | 42.53 | -29.05 32.5 59.08 | 4598 | 74 | 54 | PASS
B. Test Plots:
i Agilent  11:31:44 May 14, 2012 R T
Mkr1 2.41692 GHz
Ref 110 dBuV #Atten 15 dB 86.96 dBuV
#Peak
Log N
10
74.0
dBpV
Start 2.31 GHz Stop 2.442 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freq 2.41892 GHz £6.96 dBUV
2 [ Freq 239052 GHz 51.26 dBuV

(Plot C1: Channel = 1 PEAK @ 802.11g)
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Agilent  11:33:08 May 14, 2012 R T
Mkr1 2.40471 GHz
Ref 110 dBpV #Atten 15 dB 66.93 dBpV
#ivg
Log
10
dBf Meas Uncal|
1
T
| a
DI 5 R L_
5.0
dBpV
Start 2.31 GHz Stop 2.442 GHz
#Res BW 1 MHz #VBW 30 Hz Sweep 9.087 s (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.40471 GHz 86.93 dByV
z ) Freq 2.39052 GHz 41.32 dBPV

(Plot C2: Channel = 1 AVG @ 802.11g)

A6 Agilent  11:37:07 May 14, 2012 R T
Mkr1 2.45464 GHz
Ref 110 dBpV #Atten 15 dB 89.49 dBpV
#Peak
Log T
10 ‘/o-u M q,._‘:\_.\\l\
dB/ s
i
%WM =
% A
Dl
T4.0
dBuV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 m Freg 245484 GHz £9.49 dByV
2 m Freq 2.48380 GHz 55.63 dBuV

(Plot D1: Channel = 11 PEAK @ 802.11g)
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e Agilent  11:35:52 May 14, 2012 R T
Mkr1 2.45464 GHz
Ref 110 dBpV #Atten 15 dB 70.13 dBpV
#hvg
Log
10
dB/ - Meas Uncal
=
DI -0 |
54.0
dBpV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #VBW 30 Hz Sweep 3.304 s (401 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2.45464 GHz 70.13 dBpV
2 40 Freq 2.48380 GHz 42.53 BV

(Plot D2: Channel = 11 AVG @ 802.11g)

2.5.3.3. 802.11n Test mode

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

A. Test Verdict:

Receiver Max. Limit
Channel Frequency Reading At AFactor Emission (dBuV/ Verdict
(MHz) Ug (dBuV) (dB) (dB@3m) | E (dBuV/m) m)
PK AV PK AV | PK | AV
0 2412 51.78 | 41.21 | -30.93 32.56 5341 | 42.84 | 74 | 54 | PASS
78 2462 52.37 | 40.78 | -29.05 32.5 55.82 | 4423 | 74 | 54 | PASS
B. Test Plots:
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At Agilent  11:29:29 May 14, 2012 R T
Mkr1 2.40438 GHz
Ref 110 dBpV #Atten 15 dB 85.82 dBpV
#Peak
Log .
10 Uw\l
dB/ t
} ”x
. W‘J %/\’bﬂ.«
DI
74.0
dBuV
Start 2.31 GHz Stop 2.442 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 o) Freq 240438 GHz £5.82 dByV
2 0] Freq 2.39052 GHz 51.78 BV

(Plot E1: Channel = 1 PEAK @ 802.11g)

i Agilent  11:27-33 May 14, 2012 R T
Mkr1 2.40438 GHz
Ref 110 dBpV #Atten 15 dB 66.05 dBpV
#vg
Log
10
dB/ Meas Uncall
1
P
[
]| & h
54.0
dBuV
Start 2.31 GHz Stop 2.442 GHz
#Res BW 1 MHz #V/BW 30 Hz Sweep 9.087 s (401 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.40438 GHz ©6.05 dBUV
2 m Freq 239052 GHz 41.21 dByV

(Plot E2: Channel = 1 AVG @ 802.11g)
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- Agilent  11:22:42 May 14, 2012 R T
Mkr2 2.48380 GHz
Ref 110 dBpV #Atten 15 dB 52.37 dBpV
Peak
Log
10 T
dB/ f 2 S—
MWN A
Dl
74.0
dBpV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #/BW 1 MHz Sweep 4 ms (401 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2 45452 GHz £1.3 dBpv
2 1 Freq 248380 GHz 52,37 dBV

(Plot F1: Channel = 11 PEAK @ 802.11g)

Agilent  11:24:46 May 14, 2012 R T
Mkr2 2.48380 GHz
Ref 110 dBpV #Atten 15 dB 40.78 dBpV
#vg
Log
10
dB/ Meas Uncal|
L |
i
! =
Dl
[+]
54.0
dBpV
Start 2.452 GHz Stop 2.5 GHz
#Res BW 1 MHz #UBW 30 Hz Sweep 3.304 s (401 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2.45452 GHz 62.8 dBuV
2 1 Freq 2 48380 GHz 40.78 dByv

(Plot F2: Channel = 11 AVG @ 802.11g)
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2.6. Conducted Emission
2.6.1. 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 S0uH/50€2 line impedance stabilization network (LISN).

Conducted Limit (dBuV)
Frequency range (MHz) ;
Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50
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.

2.6.2. Test Description

A. Test Setup:

Communication
Antenna

EUT (WI-FI MOdule)

4
/I\ Pulse Limiter
<80cm > ! LISN r%\
' Receiver
! —0 O—
\/

Service /

Supplier

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal reference
ground plane. EUT was connected to LISN and LISN was connected to reference Ground Plane.
EUT was 80cm from LISN. The set-up and test methods were according to ANSI C63.4:2009

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
Antenna.
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B. Equipments List:

Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Receiver Agilent E7405A US44210471 | 2011.05 lyear
LISN Schwarzbeck | NSLK 8127 812744 2011.05 lyear
Service Supplier R&S CMU200 100448 2011.05 lyear
Pulse Limiter (20dB) | Schwarzbeck | VTSD 9561-D 9391 (n.a.) (n.a.)

2.6.3. Test Result

The maximum conducted interference is searched using Peak (PK), if 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.

A. Test setup:

The EUT configuration of the emission tests is EUT + Charger.

B. Test Plots:

Display
Dynamics
@ anch
© 1008
dBu O 120d8
o Ref Level
Fec 20010 [+
Pesk: 442 dBuv
[Peak: 442 dBuy M Unit
—_—g A | | el
B ~
B0
4
< Linits
55022bap v
55022bav v
Multi Marker
- Shaw Highest Peaks [5
fle
Detector
E Posk
1] GPeak
0
150k M M WM | Ava
Sweeps Archive 1 Sweep 1 Analyzer @ 250.0kHz 1 Manual @ 250.0 kHz 1 Click ]
%00 oot E BEE|
Stat 18top g0 | otector | Hold Time |FEW MinAtt | Predmp | Pre el | FOMPE | ancila [Frequency MHe | Level gy
[MHz] | [MHz] glat] 1 155 7.9
116 i1 AUTO |PO& 20 FkHz 10 OFF OFF M .
2 2 %9
3 15.665 224

(Plot A: L Phase)
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(Plot B: N Phase)

Display
Dynarrics
@ ad
[SRLIIY]
dBuY O 12048
o Rt Level
Freq; 350.0 kHz
Peak: 44,26 dBUY
—— OPeak: 159 dBu o T
Avg 1743 dBuv e
dBui v
80
@ Linits
5502200p
5502200y v
Muik Marker
- Show Highest Peaks [5
Detectar
OPeak v
Detector
]
180k 1M 0M 30M
Sweeps Archive 1 Sweep T Analyzer @ 350.0 kHz | Manual @ 3500 kHz Ciick ]
Stat ISR g peretor | Hold Time |REW MinAtt | Preamp | Fre el [P0 | an iy [Frequency MHz [ Level i
[MHz] | MHz] start = = o
1las [ |auto Poa 2 9kHz 0 [or [or N ’
£ 4351
® 4159
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2.7. Radiated Emission
2.7.1. 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 (WV/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
Note:

1. For Above 1000MHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with a
peak detector function, corresponding to 20dB above the maximum permitted average limit.

2. For above 1000MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and
74dBuV/m@3m (PK)

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), also
should comply with the radiated emission limits specified in Section 15.209(a)(above table)

2.7.2. Test Description

A. Test Setup:

1)  For radiated emissions from 9kHz to 30MHz
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Test Antenna Feceivers — Preamplifier+

2) For radiated emissions from 30MHz tolGHz
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T
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Receivers — Preamplifier+
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Test Antenna+

W
+t
L SEEEEEE

=< 1lm ... dm =

e,
e,

Eeceiver+ — Preamplifier+

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to the
standards: ANSI C63.4 (2009). The EUT was set-up on insulator 80cm above the Ground Plane. The
set-up and test methods were according to ANSI C63.4.

The Bluetooth Module of the EUT is powered by the Battery. 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 Bluetooth Module is activated and controlled by
the Bluetooth Service Supplier (SS) via a Common Antenna, and is set to operate under hopping-on
test mode transmitting 339 bytes DHS packages at maximum power.

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 2GHz) and Horn Test
Antenna (above 2GHz) 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 2012.05 lyear
Receiver Agilent E7405A US44210471 | 2012.05 lyear
Full-Anechoic Chamber | Albatross 9m*6m*6m (n.a.) 2012.05 | 2year
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Description Manufacturer | Model Serial No. Cal. Date | Cal. Due
Test Antenna - Bi-Log Schwarzbeck | VULB 9163 9163-274 2012.05 lyear
Test Antenna - Horn Schwarzbeck | BBHA 9120C | 9120C-384 2012.05 lyear
Test Antenna - Horn R&S HL050S7 71688 2012.05 lyear
Test Antenna - Loop Schwarzbeck | FMZB 1519 1519-022 2012.05 lyear

2.7.3. Test Result

According to ANSI C63.4 selection 4.2.2, because of peak detection will yield amplitudes equal to or
greater than amplitudes measured with the quasi-peak (or average) detector, the measurement data
from a spectrum analyzer peak detector will represent the worst-case results, if the peak measured
value complies with the quasi-peak limit, it is unnecessary to perform an quasi-peak measurement.

The measurement results are obtained as below:
E [dBuV/m] =Ur + A1+ Aracior [dB]; At =Lcabie 1oss [AB]-Gpreamp [dB]
Ar: Total correction Factor except Antenna
Ur: Receiver Reading
Gpreamp: Preamplifier Gain
Aractor: Antenna Factor at 3m
During the test, the total correction Factor AT and Ag,ctor Were built in test software.
Note: All radiated emission tests were performed in X, Y, Z axis direction. And only the worst axis
test condition was recorded in this test report.

2.7.3.1. 802.11b Test mode

A. Test Verdict for Harmonics:

The Fundamental Emissions

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

Channe | Frequency | Fundamental Emission (dBuV/m) Antenna
.. Refer to Plot

1 (MHz) PK AV Polarization

1 2412 78.00 N.A Horizontal Plot A.2
74.36 N.A Vertical Plot A.3

6 2437 77.84 N.A Hori‘zontal Plot B.2
72.77 N.A Vertical Plot B.3

T 2462 76.92 N.A Hori‘zontal Plot C.2
76.91 N.A Vertical Plot C.3

Also refer to following plots for the emissions falling in the restricted bands.
B. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 1
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200DBuV
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(Plot A.1:  9kHz to 30MHz)
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(Plot A.2:  Antenna Horizontal, 30MHz to 25GHz)
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(Plot A.3: Antenna Vertical, 30MHz to 25GHz)

Plot for Channel = 6

200DBuV

160DBuV \

14008 \

120DBuVv \

80DBuV

60DBUV \\\
TN

H0DBuV M
) ~ AAANANANAAAN I A

20DBuV
9KIOK 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K00K0080GK0OKA 2M 3M IM  5M 6M 7TM8MPM OM 20M 30M

(Plot B.1:  9kHz to 30MHz)
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(Plot B.2:  Antenna Horizontal, 30MHz to 25GHz)
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(Plot B.3: Antenna Vertical, 30MHz to 25GHz)

Plot for Channel = 11
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(Plot C.1:  9kHz to 30MHz)
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(Plot C.2:  Antenna Horizontal, 30MHz to 25GHz)
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2.7.3.2. 802.11g Test mode

(Plot C.5:

A. Test Verdict for Harmonics:

The Fundamental Emissions

Antenna Vertical, 30MHz to 25GHz)

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

Channe | Frequency | Fundamental Emission (dBpV/m) Antenna
L. Refer to Plot
1 (MHz) PK AV Polarization
i 2412 73.00 N.A Horizontal Plot D.2
69.36 N.A Vertical Plot D.3
71.11 N.A Horizontal Plot E.2
6 2437 ;
71.21 N.A Vertical Plot E.3
70.10 N.A Horizontal PlotF.2
11 2462 5
69.41 N.A Vertical PlotF.3

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

B. Test Plots for the Whole Measurement Frequency Range:

Plots for Channel = 1
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(Plot D.2:  Antenna Horizontal, 30MHz to 25GHz)
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(Plot D.3:  Antenna Vertical, 30MHz to 25GHz)
Plot for Channel = 6
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(Plot E.1:  9kHz to 30MHz)
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(Plot E.2:  Antenna Horizontal, 30MHz to 25GHz)
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(Plot E.3:  Antenna Vertical, 30MHz to 25GHz)

Plot for Channel = 11

Page 49 of 56




JTIORLAB
— 4 S7.12040136W03

200DBuV

Iy

S0DBAV ~

10DBuV \

BODBIY ~

JODRYV

80DBuV

GODBV —~ /\’_\/_,-/\f\/—\’\/\“’v M WNWMMAMAWW‘I.W AT AR o W

H0DBuV

20DBuV
9KIOK 20K 30K 40K 50K 60K70K80ROKO0K 200K 300K 400K 500K600K00$0GK0KA 2M 3M 4M  5M 6M TM8NPM OM 20M 30M

(Plot F.1:  9kHz to 30MHz)
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(Plot F.2:  Antenna Horizontal, 30MHz to 25GHz)
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(Plot F.3:  Antenna Vertical, 30MHz to 25GHz)

2.7.3.3. 802.11n Test mode

A. Test Verdict for Harmonics:

The Fundamental Emissions

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

Channe | Frequency | Fundamental Emission (dBuV/m) Antenna
L. Refer to Plot
1 (MHz) PK AV Polarization
i 2412 71.07 N.A Horizontal Plot G.2
70.19 N.A Vertical Plot G.3
70.40 N.A Horizontal Plot H.2
6 2437 5
70.19 N.A Vertical Plot H.3
73.18 N.A Horizontal Plot 1.2
11 2462 ;
68.73 N.A Vertical Plot 1.3

Also refer to following plots for the emissions falling in the restricted bands.
B. Test Plots for the Whole Measurement Frequency Range:
Plots for Channel = 1
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(Plot G1:  9kHz to 30MHz)
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(Plot G2:  Antenna Horizontal, 30MHz to 25GHz)
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Plot for Channel = 6

o '
1G 10G 25G

Frequency (Hz)

Antenna Vertical, 30MHz to 25GHz)
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(Plot H.1:  9kHz to 30MHz)
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(Plot I.1: 9kHz to 30MHz)
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(Plot.2: ~ Antenna Horizontal, 30MHz to 25GHz)
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Antenna Vertical, 30MHz to 25GHz)

** END OF REPORT **

' '
25G

Page 56 of 56




