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TEST REPORT

Test Report No. : MWR150600105 sn e
Equipment under Test : Mobile Phone
Model /Type : E435
Listed Models : N/A
Applicant : HYUNDAI CORPORATION
Address : 140-2, Kye-dong, Chongro-ku, Seoul, South Korea
Manufacturer WASAM TECHNOLOGY (SHEN ZHEN) CO.,LTD.

: B, F Building, (Henggiang Industrial Park), Bogang
Address Taifeng Industrial Zone, Shajing Town, Bao’ an District,
Shenzhen, China

Test Result PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.247: Frequency Hopping, Direct Spread Spectrum and Hybrid Systems that are in
operation within the bands of 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz.

ANSI C63.4-2009: American National Standard for Methods of Measurement of Radio- Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

558074 D01 DTS Meas Guidance v03r03: GUIDANCE FOR PERFORMING COMPLIANCE
MEASUREMENTS ON DIGITAL TRANSMISSION SYSTEMS (DTS) OPERATING UNDER §15.247
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2. SUMMARY
2.1. General Remarks
Date of receipt of test sample May 04, 2015
Testing commenced on May 05,2015
Testing concluded on Jun 16, 2015

2.2. Product Description

The HYUNDAI CORPORATION 's Model: E435 or the “EUT” as referred to in this report; more general
information as follows, for more details, refer to the user’s manual of the EUT.

Name of EUT

Mobile Phone

Model Number

E435

Modilation Type

GMSK for GSM/GPRS/EDGE, 8-PSK for EDGE only
Downlink,QPSK for UMTS

Antenna Type

Internal

UMTS Operation Frequency Band

Device supported UMTS FDD Band Il and FDD Band V

WLAN FCC Operation frequency

IEEE 802.11b:2412-2462MHz
IEEE 802.119:2412-2462MHz
IEEE 802.11n HT20:2412-2462MHz
IEEE 802.11n HT40:2422-2452MHz

BT CE Operation frequency

2402MHz-2480MHz

HSDPA Release Version Release 7
HSUPA Release Version Release 6
DC-HSUPA Release Version Not Supported
WCDMA Release Version R99

WLAN FCC Modulation Type

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)

BT Modulation Type

GFSK (BT 4.0)/GFSK,8DPSK, m/4DQPSK(BT 3.0+EDR)

Hardware version

T6461 - V2.0

Software version

T6461_MUSO_V1_20150529.rar

Android version Android 4.4.2

GPS function Supported

WLAN Supported 802.11b/802.11g/802.11n
Bluetooth Supported BT 4.0/BT 3.0+EDR
GSM/EDGE/GPRS Supported GSM/GPRS/EDGE

GSM/EDGE/GPRS Power Class

GSM850:Power Class 4/PCS1900:Power Class 1

GSM/EDGE/GPRS Operation Frequency

GSM850 :824.2MHz-848.8MHz
PCS1900:1852.4MHz-907.6MHz

GSM/EDGE/GPRS Operation Frequency
Band

GSM850/PCS1900/GPRS850/
GPRS1900/EDGE850/EDGE 1900

GSM Release Version R99

GPRS/EDGE Multislot Class GPRS/EDGE: Multi-slot Class 12
Extreme temp. Tolerance -30°C to +50°C

Extreme vol. Limits 3.50VDC to0 4.35VDC (nominal: 3.80VDC)
GPRS operation mode Class B

EGPRS operation mode Class B
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2.3. Equipment Under Test

Power supply system utilised

Report No.: MWR150600105

Power supply voltage

O] 120V /60 Hz

O| 115V / 60Hz

0|12V DC

0|24V DC

@ | Other (specified in blank below)

DC 3.80V

2.4. Description of the test mode
IEEE 802.11b/g/n: The product support Third channels but only use Eleventh channels in USA.

Channel Frequency(MHz) Channel Frequency(MHz)
1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 11 2462
5 2432
6 2437
7 2442

2.5. Short description of the Equipment under Test (EUT)

251 General Description

E435 is subscriber equipment in the WCDMA/GSM system. The HSPA/UMTS frequency band is Band II,
Band V; The GSM/GPRS/EDGE (EDGE downlink only) frequency and includes GSM850 and GSM900 and
DCS1800 and PCS1900, but only Band Il and Band V and GSM850 and PCS1900 bands test data included in
this report. The Mobile Phone implements such functions as RF signal receiving/transmitting, HSPA/UMTS
and GSM/GPRS/EDGE protocol processing, voice, video MMS service, GPS, AGPS and WIFI etc. Externally
it provides micro SD card interface, earphone port (to provide voice service) and SIM card interface. It also
provides Bluetooth module to synchronize data between a PC and the phone, or to use the built-in modem of
the phone to access the Internet with a PC, or to exchange data with other Bluetooth devices.

NOTE: Unless otherwise noted in the report, the functional boards installed in the units shall be selected from
the below list, but not means all the functional boards listed below shall be installed in one unit.

2.5.2 Test Modes

Test Case

Test Conditions

Configuration

Description

DTS (6 dB) Bandwidth

Measurement Method

FCC KDB 558074 §8.2 Option 2

Test Environment

NTNV

EUT Configuration

11b_L,11b_M,11b_H
11g_L,11g_M,11g_H
11n HT20_L, 11n HT20_M, 11n HT20_H
11n HT40 L, 11n HT40 M, 11n HT40 H

Maximum Peak Conducted Output

Power

Measurement Method

FCC KDB 5580748§9.1.2

Test Environment

NTNV

Test Setup

Test Setup 1

EUT Configuration

11b_L,11b_M,11b_H
11g_L,11g_M,11g_H
11n HT20_L, 11n HT20_M, 11n HT20_H
11n HT40_L, 11n HT40_M, 11n HT40 H

Maximum Power Spectral Density

Level

Measurement Method

FCC KDB 558074 §10.2 (peak PSD).

Test Environment

NTNV

EUT Configuration

11b_L,11b_M,11b_H
11g_L,11g_M,11g_H
11n HT20_L, 11n HT20_M, 11n HT20_H
11n HT40_L, 11n HT40_M, 11n HT40 H

Unwanted Emissions into Non-

Restricted Frequency Bands

Measurement Method

FCC KDB 558074§11.0.

Test Environment

NTNV
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Test Setup Test Setup 1
11b_L,11b_M,11b_H
EUT Configuration 1g_L119_M,11g_H

11n HT20_L, 11n HT20_M, 11n HT20_H
11n HT40 L, 11n HT40_M, 11n HT40_H

Unwanted Emissions into Restricted
Frequency Bands (Conducted)

Measurement Method

FCC KDB 558074§12.2, Conducted
(antenna-port).

Test Environment

NTNV

EUT Configuration

11b_L,11b_M,11b_H
11g_L,11g_M,11g_H
11n HT20_L, 11n HT20_M, 11n HT20_H
11n HT40_L, 11n HT40_M, 11n HT40 H

Unwanted Emissions into

Measurement Method

FCC KDB

Restricted 5580748§12.1,Radiated(cabinet/case
emissions with
Impedance matching for antenna-port).
Test Environment NTNV
11b_L,11b_M,11b_H
) . 11g_L,11g_M,11g_H
EUT Configuration 11n HT20 L, 11n HT20_M, 11n HT20_H
11n HT40 L, 11n HT40 M, 11n HT40_H
Test Conditions
et Cese Configuration Description
AC Power Line Conducted Measurement Method AC mains conducted.
Emissions Test Environment NTNV
EUT Configuration 11g_M (Worst Conf.).

Note: 1. For Radiated Emissions, By preliminary testing and verifying three axis (X, Y and Z) position of EUT
transmitted status, it was found that “Z axis” position was the worst, then the final test was executed the worst
condition and test data were recorded in this report.
2. Typical working modes for each IEEE 802.11mode are selected to perform tests. The manufacturer
provide special test software(MTK software) to control TX duty cycle >98% for TX test; recorded worst case at
difference data rate as follows:

Test Mode Test Modes Description

11b IEEE 802.11b with data rate of 1 Mbps using SISO mode.(TX Power setting:14dBm)

119 IEEE 802.11g with data rate of 6 Mbps using SISO mode. (TX Power setting:14dBm)

11n HT20 IEEE 802.11n with data date of MCSO0 and bandwidth of 20MHz using SISO mode. (TX
Power setting:14dBm)

11n HT40 IEEE 802.11n with data date of MCS7 and bandwidth of 40MHz using SISO mode. (TX

Power setting:13dBm)

2.6. EUT operation mode

Test Mode RF Ch. TX Freq. [MHz] Rﬁﬂﬁze]q- C[pﬂlfz\;v
L Ch No. 1/ -— 20
2412MHz 20
Ch No. 6 / 2437 20
11b M > 6/ 20
H Ch No. 11/ 20
2462MHz 20
L Ch No. 1/ _— 20
2412MHz 20
Ch No. 6 /2437 20
B M MHz — 20
H Ch No. 11/ 0
2462MHz 20
L Ch No. 1/ _— 20
2412MHz 20
Hin HT20 N Ch No. 6 /2437 20
MHz — 20
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H Ch No. 11/ - 20
2462MHz — 20
Ch No. 3/ 2422MHz - 40
L
— 40
Ch No. 6 /2437 - 40
11n HT40 M MHz — 20
H Ch No. 9/ 2452 - 40
MHz --- 40

2.7. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
® - supplied by the manufacturer

O - supplied by the lab

O| Power Cable Length (m) : /
Shield : /
Detachable : /
O| Multimeter Manufacturer : |/
Model No. : /

2.8. Internal Identification of AE used during the test

AE ID* Description
AE1 Charger
AE1

Model: E435

INPUT:100-240V 50/60Hz 0.15A
OUTPUT: DC 5.0V,500mAh
*AE ID: is used to identify the test sample in the lab internally.

2.9. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: RQQHLT-E435 filing to comply with Section 15.247 of
the FCC Part 15, Subpart C Rules.

2.10. Modifications

No modifications were implemented to meet testing criteria.

2.11.Test Environments

NOTE: The values used in the test report maybe stringent than the declared.

Environment Parameter | Selected Values During Tests

NTNV Temperature Voltage Relative Humidity

Ambient 3.8VDC Ambient

2.12.NOTE

1. The EUT is a Mobile Phone with WCDMA/GSM/GPRS/EDGE, WiFi and Bluetooth function, The functions
of the EUT listed as below:

Test Standards Reference Report

GSM/GPRS/EDGE FCC Part 22/FCC Part 24 MWR150600101
WCDMA FCC Part 22/FCC Part 24 MWR150600102
Bluetooth FCC Part 15 C 15.247 MWR150600103
BLE FCC Part 15 C 15.247 MWR150600104

WiFi FCC Part 15 C 15.247 MWR150600105

USB Port FCC Part 15B MWR150600106
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SAR | FCC Part 2 §2.1093 | MWR150600107 |

2. The frequency bands used in this EUT are listed as follows:

Frequency Band(MHz) 2400-2483.5 5150-5350 5470-5725 5725-5850
802.11b N — — —
802.11g J — — —

802.11n HT20 J — — —
802.11n HT40 J — — —

3. The EUT incorporates a SISO function,Physically,the EUT provides one completed transmitter and one
completed receiver.

Modulation Mode TX Function
802.11b 1TX
802.11g 1TX

802.11n HT20 1TX
802.11n HT40 1TX
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3.TEST ENVIRONMENT

3.1. Address of the test laboratory
Shenzhen CTL Testing Technology Co., Ltd.

Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan,Shenzhen,China

Report No.: MWR150600105

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 (2003)

and CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. has been registered and fully described in a report filed with the
(FCC) Federal Communications Commission. The acceptance letter from the FCC is maintained in our files.

Registration 970318, Dec 19, 2013

3.3. Environmental conditions

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

Temperature:
Humidity:

Atmospheric pressure:

3.4. Test Description

15-356°C

30-60 %

950-1050mbar

Test Item FCC Part No. Requirements Verdict
DTS (6 dB) Bandwidth 15.247(a)(2) > 500 kHz. PASS
. For directional gain:< 30dBm —

'\P"(‘;"V’;'g:“m Peak Conducted Output | 45 547(p)(3) (G[dBi] -6 [dB}]).peak: PASS
Otherwise :< 30dBm, peak.

Maximum Power Spectral Density For directional gain :< 8dBm/3

Level 15.247(e) kHz — (G[dBi] —6[dB]), peak. PASS
Otherwise :< 8dBm/3 kHz, peak.

Band Edges Compliance 15.247(d) < -20dBr/100 kHz if tgtql PASS
peak power <power limit.

Unwa_nted Emissions into Non- 15.247(d) < -20dBr/100 kI_—lzllf total peak PASS

Restricted Frequency Bands power <power limit.

Unwanted Emissions into Restricted 15.247(d) < -20dBr/100 kHz if total peak PASS

Frequency Bands (Conducted) 15.209 power <power limit.

Unwanted Emissions into Restricted 15.247(d) FCC Part 15.209 field strength PASS

Frequency Bands (Radiated) 15.209 limit;

AC Power Line Conducted 15.207 FCC Part 15.207 conducted PASS

Emissions

limit;

Remark: The measurement uncertainty is not included in the test result.
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Test Test Test Recorded
Specification Test case M Pass Fail NA | NP Remark
ode Channel In Report
clause
Antenna Xl Lowest X Lowest
§15.247(b)(4) an 802.11b B Middle 802.11b X Middle | X 0 | O | [0 | complies
9 XI Highest XI Highest
Power 283::::3 X Lowest ggg]}b X Lowest
§15.247(e) spectral : X Middle 119 X Middle X [] [] [] complies
density 802.11n HT20 X Highest 802.11n HT20 X Highest
802.11n HT40 802.11n HT40
Spectrum 802.11b 5 Lowest 802.11b 5 Lowest
bandwidth 802.11g . 802.11g . X .
§15.247(a)(1) —6dB 802.11n HT20 g HN'IIdhdIet 802.11n HT20 g Il\l/'“idlet X [] [] [] complies
bandwidth | 802.11n HT40 'ghest | 802.11n HT40 Ighes
Maximum gggﬂb X Lowest ggg”b X Lowest X
§15.247(b)(1) | output | goo1qn X Middle 9 X Middle | [ [0 | O | O | complies
ower 11n HT20 Xl Highest 802.11n HT20 Xl Highest X
P 802.11n HT40 802.11n HT40
Bandedge | oo iic | [iowest | 803419 | BlLowest | B
; 11g owes A1g owes .
§15.247(d) f:%r:gﬂit“ecf 802.11n HT20 | [XI Highest | 802.11nHT20 | X Highest | [X =8| B | complies
802.11n HT40 802.11n HT40
Bandedge | g0l | g iowest | sooilg | B Lowest
) 119 owes 119 owes .
§15.205 ComdP"f”;e 802.11n HT20 | B4 Highest | 802.11nHT20 | B4 Highest | = | B0 | B | B | complies
radiate 802.11n HT40 802.11n HT40
TX 802.11b 802.11b
f X Lowest X Lowest
spurious 802.11g . 802.11g . X .
§15.247(d) | gmissions | 802.11n HT20 g H'Vi'édhﬂ:t 802.11n HT20 g m;‘gzt ) | & | B | B | complies
conducted 802.11n HT40 802.11n HT40
s Jrﬁ)us ggg“b X Lowest Xl Lowest
§15.247(d) P 119 X Middle 802.11b X Middle | [X 0 | B | 00 | complies
emissions 802.11n HT20 X Highest X Highest
radiated 802.11n HT40
RX
spurious .
§15.109 emissions -/- -/- -/- -/- X L] L] L] complies
radiated
X
spurious
§15.209(a) Emissions 802.11b -/- 802.11b -/- X L] U] L] complies
radiated
< 30 MHz
Conducted
§1§?'51%(73) Emissions 802.11b - 802.11b - X | O | 0| O | complies
’ < 30 MHz
Remark:
1. The measurement uncertainty is not included in the test result.
2. NA = Not Applicable; NP = Not Performed
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3.6. Equipments Used during the Test
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AC Power Conducted Emission
Item | Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 Artificial Mains Rohde&Schwarz ENV216 101316 2014/07/02
2 EMI Test Receiver Rohde&Schwarz ESCI3 103710 2014/07/02
3 Pulse Limiter Com-Power LIT-153 53226 2014/07/01
4 EMI Test Software Rohde&Schwarz ES-K1 V1.71 N/A N/A
5 | Coaxial Cables HUBER+SUHNER Sortes | 3m 2014/10/19
Radiated Emission
ltem | Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 Bilog Antenna Sunol Sciences Corp. JB1 A061713 2014/07/12
2 EMI TEST Receivcer Rohde&Schwarz ESCI3 103710 2014/07/02
3 EMI TEST Software Audix E3 N/A N/A
4 EMI TEST Software Rohde&Schwarz ESK1 N/A N/A
5 HORN ANTENNA Sunol Sciences Corp. DRH-118 A062013 2014/07/12
6 | Amplifer HP 8447D 3113A07663 | 2014/10/22
7 Preamplifier HP 8349B 3155A00882 | 2014/07/03
8 | Amplifer Compliance Direction | pap1 4060 129 2014/07/03
systems
9 Loop Antenna Rohde&Schwarz HFH2-Z2 100020 2014/06/29
10 | TURNTABLE MATURO TT2.0 -—-- N/A
11 | ANTENNA MAST MATURO TAM-4.0-P - N/A
12 | Horn Antenna SCHWARZBECK BBHA9170 25849 2014/06/21
13 | Spectrum Analyzer Rohde&Schwarz FSU26 201148 2014/07/02
14 | Coaxial Cables HUBER+SUHNER SUCOFLEX | 4o, 2014/10/19
104PEA-10M
15 | Coaxial Cables HUBER+SUHNER SUCOFLER | am 2014/10/19
Maximum Peak Output Power / Power Spectral Density / 20dB Bandwidth / Band Edge Compliance of RF
Emission / Spurious RF Conducted Emission
Item | Test Equipment Manufacturer Model No. Serial No. Last Cal.
1 Spectrum Analyzer Agilent N9020A 5644123 2014/07/02
2 Spectrum Analyzer Agilent E4407B MY45108355 | 2015/05/21
3 Power meter Rohde & Schwarz NRVD 260540 2014/07/02
4 Power Sensor Rohde&Schwarz NRR-Z81 256697 2014/07/02
5 MXA Signal Analyzer | Agilent N9030A MY53420615 | 2014/05/12
6 Coaxial Cables WK CE Cable N/A N/A 2014/10/19
7 | The temporary MMCX - SMA 1547 23657478 2014/10/19
antenna connector
8 | Cable MURATA 2"6'\1'3430 11548 2014/10/19
The Cal.Interval was one year
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4. TEST CONDITIONS AND RESULTS

4.1. AC Power Conducted Emission

TEST CONFIGURATION

Shielded Roomne

EUT

Test
Recetver

LIEN

Adapter [T

TEST PROCEDURE

1. The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed
on the ground plane as per ANSI C63.4-2009.

2. Support equipment, if needed, was placed as per ANSI C63.4-2009

3. All /O cables were positioned to simulate typical actual usage as per ANSI C63.4-2009

4. The EUT received DC5V power from the adapter, the adapter received AC120V/60Hz power through a
Line Impedance Stabilization Network (LISN) which supplied power source and was grounded to the
ground plane.

5. All support equipments received AC power from a second LISN, if any.

6. The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

7. Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

8. During the above scans, the emissions were maximized by cable manipulation.

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following:

Frequeney Maximum RF Line Voltage (dBuV)
(MHz) CLASS A CLASS B
Q.P. Ave. Q.P. Ave.
0.15-0.50 79 66 66-56* 56-46*
0.50 - 5.00 73 60 56 46
5.00 - 30.0 73 60 60 50

* Decreasing linearly with the logarithm of the frequency

TEST RESULTS

The AC Power Conducted Emission measurement is performed the each test mode (b/g/n) and channel
(low/mid/high), the datum recorded below (802.11b mode, the middle channel) is the worst case for all the test

modes and channels.
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SCAN TABLE: "Voltage (9K-30M)FIN"
Short Description: 150K-30M Voltage

Level [dBuV]
LA it e et T e et sy Tt Tt ey St Sl Rk i il [
60

50
I y t y et t u y 1
40} L e Fel i B BN RIS PRI R SN e W S

M\ .w “““““““
30 Tl M ey ; 2 : =
20 i i il
10 ’
0 kreesaknre_mael pe_beas e bealbelbvledsawpmureemlbarasidawsalivesloe Qo el Ui TN PRGN - . ox::l

-10

Frequency [Hz]

X X XMES CTL150604606_fin

MEASUREMENT RESULT: "CTL150604606_ fin"

6/4/2015 4:29PM

Frequency Level Transd Limit Margin Detector Line PE
MHz dBpv dB  dBuv dB
25.327500 41.50 3 5 W 60 18.5 QP Ll GND
25.872000 43.40 3 1 90 60 l6.6 QP Ll GND
26.956500 36.00 1.2 60 24.0 QP Ll GND
27.915000 36.90 LIL.2 60 23.1 QP Ll GND
28.036500 36.80 112 60 23.2 QP Ll GND
28.162500 34.00 112 60 26.0 QP Ll GND

MEASUREMENT RESULT: "CTL150604606_fin2"

6/4/2015 4:29PM

Frequency Level Transd Limit Margin Detector Line PE
MHz dBpv dB  dBuv dB
25.210500 28.60 Jlkie il 50 21.4 RAnv Ll GND
25.269000 31.40 U NI 50 18.6 AV Ll GND
25.327500 33.10 Wl o1 50 16.9 AV Ll GND
25.390500 29.70 U NI | 50 20.3 AV Ll GND
25.449000 32.80 il o) 50 17.2 AV Ll GND
25.872000 29.50 U B 50 20.5 Av Ll GND
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SCAN TABLE: "Voltage (9K-30M)FIN"
Short Description: 150K-30M Voltage

Level [dBuV]
70
60
50
40

30
20
10

0

-10

300k 400k

Frequency [Hz]

X X XMES CTL150604607_fin

MEASUREMENT RESULT: "CTL150604607_fin"

6/4/2015 4:32PM

Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.420000 41.60 11022, 57 158 :OP N GND
0.424500 40.50 102 57 16.9 QP N GND
0.672000 31.80 11022, 56 24.2 QP N GND
1.707000 32.20 10::3 56 238 QP N GND
24.967500 39.50 Bl 60 20+5 QP N GND
25.872000 40.90 B 60 19.1 QP N GND
MEASUREMENT RESULT: "CTL150604607_fin2"
6/4/2015 4:32PM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuVv dB
0.424500 28.40 10::2 47 19.0 AV N GND
25.390500 29.70 Eed: 50 20.3 AV N GND
25.449000 32..20 Bl 50 17.8 AV N GND
25512000 2870 i P E 50 23 BV N GND
25.570500 28.20 Bl 50 218 AV N GND
27.073500 27.40 El)i2 50 22.6 AV N GND
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4.2. Radiated Emission

TEST CONFIGURATION

Frequency range 9 KHz — 30MHz

Turntable iLoop antenna

0.8m Test
Receiver
| —
Ground Plane Coaxial Cable
Frequency range 30MHz — 1000MHz
Semi-Anechoic Chamber T S

Imtogm ‘

Antenna “

[ae]] EUT l = X'““;,—_

T L 1 |
e 3M o —
80 cm &_l_
Turntable _— 3

‘b Ground Plane

Measurement [~ —

Instrument 11 oyo| |Controlle

L J

Control Room

Frequency range above 1GHz-25GHz

Semi-Anechoic Chamber T _,.*.a_.._.li
|

Imto4gm
l Antenna

I

I ‘b GroundPlane

—
|

-
|
|

J Measurement [ = —
Above 1GHz only Instrument | = oy0/ [Controllef—

L cm—

Control Room

TEST PROCEDURE




1.
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1. The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed by raising the receiving antenna from 1m to 4m and
rotating the turn table from 0°C to 360°C to acquire the highest emissions from EUT.

For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT determined to be a
source of emissions at the specified measurement distance, while keeping the
measurement antenna aimed at the source of emissions at each frequency of significant
emissions, with polarization oriented for maximum response. The measurement antenna
may have to be higher or lower than the EUT, depending on the radiation pattern of the
emission and staying aimed at the emission source for receiving the maximum signal. The
final measurement antenna elevation shall be that which maximizes the emissions. The
measurement antenna elevation for maximum emissions shall be restricted to a range of
heights of from 1 m to 4 m above the ground or reference ground plane.

And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

Repeat above procedures until all frequency measurements have been completed.

The EUT minimum operation frequency was 32.768 KHz and maximum operation
frequency was 2462MHz.so radiated emission test frequency band from 9 KHz to 25GHz.
The distance between test antenna and EUT as following table states:

Test Frequency range Test Antenna Type Test Distance

9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Ultra-Broadband Antenna 3
1GHz-18GHz Double Ridged Horn Antenna 3
18GHz-25GHz Horn Anternna 3

Setting test receiver/spectrum as following table states:
Test Frequency range Test Receiver/Spectrum Setting Detector
9KHz-150KHz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KHz/VBW=1000KHz,Sweep time=Auto QP
Peak Value: RBW=1MHz/VBW=3MHz, Peak
Sweep time=Auto (Receiver)
1GHz-40GHz Average Value: RBW=1MHz/VBW=3MHz, Average
Sweep time=Auto (Receiver)

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equation with a
sample calculation is as follows:

FS=RA + AF + CL - AG

Where FS = Field Strength

CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

RADIATION LIMIT

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated emission
from intentional radiators at a distance of 3 meters shall not exceed the following table. According to §
15.247(d), in any 100kHz bandwidth outside the frequency band in which the EUT is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the100kHz
bandwidth within the band that contains the highest level of desired power.

Frequency (MHz) Distance (Meters) Radiated (dBpV/m) Radiated (pV/m)
0.009-0.49 300 20log(2400/F(KHz))+80 2400/F(KHz)
0.49-1.705 30 20l0g(24000/F(KHz))+40 24000/F(KHz)

1.705-30 30 20log(30)+40 30
30-88 3 40.0 100
88-216 3 43.5 150

216-960 3 46.0 200

Above 960 3 54.0 500
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TEST RESULTS

Remark:

1. The radiated measurement are performed the each test mode (b/g/n) and channel (low/mid/high),
2. ULTRA-BROADBAND ANTENNA for the radiation emission test below 1G.

3. HORN ANTENNA for the radiation emission test above 1G.

4 “---" means not recorded as emission levels lower than limit.

5 Margin= Limit - Level

For 9KHz to 30MHz
Frequency Corrected Reading FCC Limit Margin
(MHz) (dBuVim)@3m | (dBuV/m) @3m (dB) POIEEE) ROl
12.00 42.75 69.54 26.79 QP PASS
24.00 45.52 69.54 24.02 QP PASS

For 30MHz to 1000MHz

Note:We tested each test mode (b/g/n) and channel (low/mid/high and recorded the worst case at the 11b(the
Middle channel).

Polarization Vertical
Level [dBuV/m]
L e T i i e Bt M
I I | I | I | I | | | I | I | I
M0 ommms e R e P i o P S T S A [PmREE e, peEems e Sl A R R T
1 ] | ] I I | I | | | I I I | I
60fF----- et S MR PRt e S B S A R R S L LY S e S i e R Tt Tt SR A s |
B TR PR T N R —— oo i T A
1 I | ] I | | | | T T T T T T T I
4 R i L
11— 0 UL SR OO SUON SO0 SN YOSV SO T J____J____l___L__‘,:b.,,JA.J
7 1 1 | 1 1 | 1 1 1 1 LX" ql ! : :
iy gl s b lere o R R RIS .con) 2 K R B
I =7 T I 1 I 1 it T 1 1 1 I 1 I 1 |
T B B e s R e T e
] I | I I I | I | | | I I 1 | I
03OM 40M 50M 60M 70M 100M 200M 300M 400M 500M 600M 800M 1G
Frequency [Hz]
X XMES CTL150604519_red
Frequency Level Transd Limit Margin Det polarization
MHz dBuV/m dB dBuvV/m dB
30.000000 29.70 2l ) | 40.0 10.3 PK VERTICAL
55.220000 18.10 8.3 40.0 21.9 PK VERTICAL
159.980000 18.80 13.9 43.5 24,7 PK VERTICAL
181.320000 24..36 133 435 22.2 PK VERTICAL
536.340000 25.20 20.°7 46.0 20.8 PK VERTICAL
957.320000 32:50 26.7 46.0 13.5 PK VERTICAL
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' Polarization  Horizontal
Level [dBuV/m]
80_____—_i_____I____I___T—_T__I__T _______________ | e A A s T I [ A T T B
I I I | | | | I | | | ) | I | |
] e ATy T T T T FTTT AT T T
60f----- e (S N SR P MR AP S -
) R U Y D T DU . - — NS N W~
4 I ma  EE e ——— R e e B e
| | | | | | | | | | | | | | | |
i e e e y 1T P T
| | I | I o | | W 2 | | o
20/ - R A g S e i Jr,\_TFC —————— ,—.vr;ﬂ:?-;"»,-*‘r\ﬂ'“‘——-|————|———1-——r——|——1]
([ LR SR i R R E e TN R Y (R e el a s St L
030M 40M 50M 60M 70M 100M 200M 300M 400M 500M 600M 800M 1G
Frequency [Hz]
X X XMES CTL150604520_red
Frequency Level Transd Limit Margin Det. Polarization
MHz dBuv/m dB dBpvV/m dB
30.000000 23.30 525 E%ai B 40.0 L6%i PK HORIZONTAL
59.100000 14.70 8.3 40.0 25::3: PBK HORIZONTAL
121.180000 17570 1.5 43.5 25.8 PK HORIZONTAL
181.320000 25.90 1353 435 17.:6: PK HORIZONTAL
410.240000 25.90 18:.5 46.0 20.1 PK HORIZONTAL
945 .680000 31..20 26.6 46.0 14.8 PK HORIZONTAL
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Note:We tested 11b,11g,11n HT20,11n HT40 and rcorded the worst case at the 11b Mode.

802.11b Mode(above 1GHz)

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11b--2412MHz)

Frequency Emssion Limit Margin Antgnna Table Raw |Antenna| Cable Pre—. . Correction
No. (MHz) Level (dBuV/m)|  (dB) Height | Angle Value | Factor |Factor |amplifi| Factor
(dBuV/m) (m) |(Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4824.00 |55.43| PK | 74.00 18.57 1.00 202 53.33 31.60 | 7.00 | 36.5 2.10
1 4824.00 |41.96| AV | 54.00 12.04 1.00 202 39.86 31.60 | 7.00 | 36.5 2.10
2 7236.00 |57.34| PK | 74.00 16.66 1.00 288 46.41 37.33 | 890 | 35.3 10.93
2 7236.00 |41.11| AV | 54.00 12.89 1.00 288 30.18 37.33 | 890 | 35.3 10.93
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11b--2412MHz)
Frequency Emssion Limit Margin Antgnna Table Raw |Antenna| Cable Pre-_ | Correction
No. (MHz) Level (dBuv/m)|  (dB) Height | Angle Value | Factor | Factor |amplifi| Factor
(dBuV/m) (m) |(Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4824.00 |52.93| PK | 74.00 21.07 1.00 35 50.83 31.60 | 7.00 | 36.5 2.10
1 4824.00 |38.81| AV | 54.00 15.19 1.00 35 36.71 31.60 | 7.00 | 36.5 2.10
2 7236.00 |55.56| PK | 74.00 18.44 1.00 177 44.63 37.33 | 890 | 35.3 10.93
2 7236.00 [38.17| AV | 54.00 15.83 1.00 177 27.24 37.33 | 890 | 35.3 10.93
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11b--2437MHz)
Frequency Emssion Limit Margin Antgnna Table Raw |Antenna| Cable Pre-. . Correction
No. (MHz) Level (dBuv/m)|  (dB) Height | Angle Value | Factor |Factor |amplifi| Factor
(dBuV/m) (m) |(Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4874.00 |56.61| PK | 74.00 17.39 1.00 199 54.49 31.60 | 7.00 | 36.5 212
1 4874.00 |41.93| AV | 54.00 12.07 1.00 199 39.81 31.60 | 7.00 | 36.5 212
2 7311.00 |57.74| PK | 74.00 16.26 1.00 27 46.66 37.33 | 890 | 35.3 11.08
2 7311.00 |[40.88| AV | 54.00 13.12 1.00 27 29.80 37.33 | 890 | 35.3 11.08
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11b--2437MHz)
Frequency Emssion Limit Margin Antgnna Table Raw |Antenna| Cable Pre-. . Correction
No. (MHz) Level (dBuv/m)|  (dB) Height | Angle Value | Factor |Factor |amplifi| Factor
(dBuV/m) (m) |(Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4874.00 |54.01| PK | 74.00 19.99 1.00 108 51.89 31.02 | 760 | 36.5 212
1 4874.00 |40.40| AV | 54.00 13.60 1.00 108 38.28 31.02 | 760 | 36.5 212
2 7311.00 |55.78| PK | 74.00 18.22 1.00 124 44.70 37.28 | 860 | 34.8 11.08
2 7311.00 |[39.10| AV | 54.00 14.90 1.00 124 28.02 37.28 | 860 | 34.8 11.08
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ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M (802.11b--2462MHz)

Frequency Emssion Limit Margin Antgnna Table Raw |Antenna| Cable Pre-_. Correction
No. (MHz) Level (dBuv/m)|  (dB) Height | Angle Value | Factor | Factor |amplifi| Factor
(dBuV/m) (m) |(Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4924.00 |55.76| PK | 74.00 18.24 1.00 319 53.38 31.58 | 7.00 | 36.2 2.38
1 4924.00 |40.70| AV | 54.00 13.30 1.00 319 38.32 31.58 | 7.00 | 36.2 2.38
2 7386.00 |56.62| PK | 74.00 17.38 1.00 177 44.91 38.51 | 850 | 35.3 11.71
2 7386.00 |40.57| AV | 54.00 13.43 1.00 177 28.86 38.51 | 850 | 35.3 11.71
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M (802.11b--2462MHz)
Frequency Emssion Limit Margin Antgnna Table Raw |Antenna| Cable Pre-_. Correction
No. (MHz) Level (dBuv/m)|  (dB) Height | Angle Value | Factor |Factor |amplifi| Factor
(dBuV/m) (m) |(Degree)| (dBuV) | (dB/m)| (dB) er (dB/m)
1 4924.00 |53.01| PK | 74.00 20.99 1.00 128 50.63 31.58 | 7.00 | 36.2 2.38
1 4924.00 |39.84| AV | 54.00 14.16 1.00 128 37.46 31.58 | 7.00 | 36.2 2.38
2 7386.00 |54.72| PK | 74.00 19.28 1.00 125 43.01 38.51 | 850 | 35.3 11.71
2 7386.00 |38.16| AV | 54.00 15.84 1.00 125 26.45 38.51 | 850 | 35.3 11.71
REMARKS: 1. Emission level (dBuV/m)=Raw Value(dBuV)+Correction Factor(dB/m)

2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
3. The other emission levels were very low against the limit.
4. Margin value = Limit value- Emission level.
5. For Wireless 802.11b mode at 1Mbps.
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4.3. Maximum Peak Output Power

TEST CONFIGURATION

EUT Power Meter

TEST PROCEDURE

According to 558074 D01 DTS Meas Guidance v03r03 9.1.2 PKPM1 Peak power meter method: The
maximum peak conducted output power may be measured using a broadband peak RF power meter. The
power meter shall have a video bandwidth that is greater than or equal to the DTS bandwidth and shall utilize
a fast-responding diode detector. Connect antenna port into power meter and reading Peak values

Maximum conducted (Peak) output power: As an alternative to spectrum analyzer or EMI receiver
measurements, measurements may be performed using a wideband RF power meter with a thermocouple
detector or equivalent if all of the conditions listed below are satisfied.

1. The EUT is configured to transmit continuously,

2. At all times when the EUT is transmitting, it shall be transmitting at its maximum power control level.

3. The integration period of the power meter exceeds the repetition period of the transmitted signal by at least
a factor of five.

LIMIT
The Maximum Peak Output Power Measurement is 30dBm.
TEST RESULTS

Remark: We measured output power at difference data rate for each mode and recorded worst case for each
mode.

4.3.1 802.11b Test Mode

A. Test Verdict

Measured Output Peak Power Limits .
Channel Frequency (MHz) (dBm) (dBm) Verdict
1 2412 13.45 30 PASS
6 2437 13.54 30 PASS
11 2462 13.58 30 PASS
Note:
1. For 802.11b mode at finial test to get the worst-case emission at 1Mbps.
2. The test results including the cable lose.
4.3.2 802.11g Test Mode
A. Test Verdict
Measured Output Peak Power Limits .
Channel Frequency (MHz) (dBm) (dBm) Verdict
1 2412 13.89 30 PASS
6 2437 14.54 30 PASS
11 2462 14.23 30 PASS
Note:

1. For 802.11g mode at finial test to get the worst-case emission at 6Mbps.

2. The test results including the cable lose.

4.3.3 802.11n HT20 Test Mode




A. Test Verdict
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Measured Output Peak Power Limits .
Channel Frequency (MHz) (dBm) (dBm) Verdict
1 2412 13.73 30 PASS
6 2437 14.62 30 PASS
11 2462 14.01 30 PASS
Note:
1. For 802.11n HT20 mode at finial test to get the worst-case emission at 6.5Mbps.
2. The test results including the cable lose.
4.3.4 802.11n HT40 Test Mode
A. Test Verdict
Measured Output Peak Power Limits .
Channel Frequency (MHz) (dBm) (dBm) Verdict
3 2422 11.78 30 PASS
6 2437 12.91 30 PASS
9 2452 11.95 30 PASS
Note:

1. For 802.11n HT40 mode at finial test to get the worst-case emission at 13.5Mbps.

2. The test results including the cable lose.

4.4. Power Spectral Density

TEST CONFIGURATION
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SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to KDB 558074 D01 V03 Method PKPSD (peak PSD) this procedure shall be used if maximum
peak conducted output power was used to demonstrate compliance, and is optional if the maximum
conducted (average) output power was used to demonstrate compliance.

1. Set analyzer center frequency to DTS channel center frequency.

2. Set the span to 1.5 times the DTS bandwidth.

3. Set the RBW to: 3 kHz < RBW < 100 kHz.

4. Set the VBW = 3 RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level within the RBW.

10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

LIMIT
For digitally modulated systems, the power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous

transmission.

TEST RESULTS

4.4.1 802.11b Test Mode

A. Test Verdict

Frequency Report PSD Limits .
Channel (MHz) (dBm/100KHz) Refer to Plot (dBm/3KHz) Verdict
1 2412 4.35 Plot4.4.1 A 8 PASS
6 2437 3.68 Plot4.4.1 B 8 PASS
11 2462 3.76 Plot4.4.1 C 8 PASS
Note:

1. For 802.11b mode at finial test to get the worst-case emission at 1Mbps.

2. The test results including the cable lose.

B. Test Plots
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Agilent Spectrum Analyzer - Swept SA
( RF 50Q  AC | | INT REF| B 05:41 3 s |
Marker 1 2.412526575000 GHz Avg Type: Log-Pwr AL
PNO: Fast ) Trig: Free Run Avg|Hold:>100/100 i a

IFGain:Low Atten: 30 dB Themes

Mkr1 2.412 527 GHz 3D Color”
10 dBidiv  Ref 20.00 dBm 4.353 dBm

Log

Center 2.412000 GHz Span 15.05 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

(Plot 4.4.1 A: Channel 1: 2412MHz @ 802.11b)

Agilent Spectrum Analyzer - Swept SA
- RF S0 AC | I | INTREF| 0o:4
Marker 1 2.435991985000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.435 992 GHz NextPeak
10 gBidy__Ref 20.00 dBm 3,680 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Center 2.437000 GHz Span 15.05 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

(Plot 4.4.1 B: Channel 6: 2437MHz @ 802.11b)
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Agilent Spectrum Analyzer - Swept SA
\ RF S0Q  AC | | INT REF| [ 105:48:02 PM May 08, 2015
Marker 1 2.461488470000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.461 488 GHz NextPeak
3.759 dBm

Next Pk Right
Next Pk Left
Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.462000 GHz Span 15.05 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

(Plot 4.4.1 C: Channel 11: 2462MHz @ 802.11b)
4.4.2 802.11g Test Mode

A. Test Verdict

Frequency Report PSD Limits .
Channel (MHz) (dBm/100KHz) Refer to Plot (dBm/3KHz) Verdict
1 2412 -1.30 Plot4.4.2 A 8 PASS
6 2437 -0.33 Plot4.4.2B 8 PASS
11 2462 -1.14 Plot4.4.2 C 8 PASS
Note:

1. For 802.11g mode at finial test to get the worst-case emission at 6Mbps.
2. The test results including the cable lose.

B. Test Plots
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Agilent Spectrum Analyzer - Swept SA

RF 509  AC | — INT REF| |

413240110000 GHz ) Avg Type: Log-Pwr
PNO: Fast ) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

7 |
Marker 1 2.

Mkr1 2.413 240 GHz
E%gsfdiv Ref 20.00 dBm -1.299 dBm

Trace
(+ State)

Trace 1

Screen
Image

Center 2.41200 GHz Span 22.97 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.20 ms (1001 pts)

(Plot 4.4.2 A: Channel 1: 2412MHz @ 802.11g)

Agilent Spectrum Analyzer - Swept SA
LX! | RF 500 AC | — INT REF| [ Peak S h
Marker 1 2.438251450000 GHz Avg Type: Log-Pwr e it

PNO: Fast ) Trig: Free Run Avg|Hold:>100/100 A

IFGain:Low Atten: 30 dB ) !
Mkr1 2.438 251 GHz SEXUT Rk

l%gsrdw Ref 20.00 dBm -0.332 dBm
Next Pk Right
Next Pk Left
Marker Delta
Mkr—CF
Mkr—RefLvl
Center 2.43700 GHz Span 23.18 MHz m

#Res BW 100 kHz #VBW 300 kHz Sweep 2.27 ms (1001 pts)

(Plot 4.4.2 B: Channel 6: 2437MHz @ 802.11g)
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Agilent Spectrum Analyzer - Swept SA

( | RF S0Q  AC | ‘ B
Marker 1 2.463244970000 GHz )

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

il INT REF| |
Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.463 245 GHz

Ref 20.00 dBm -1.141 dBm

Center 2.46200 GHz Span 23.49 MHz
#Res BW 100 kHz Sweep 2.27 ms (1001 pts)

#VBW 300 kHz

(Plot 4.4.2 C: Channel 11: 2462MHz @ 802.11g)
4.4.3 802.11n HT20 Test Mode

A. Test Verdict

05:55:59 PM May 08, 2015

Report No.: MWR150600105

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2

Frequency Report PSD Limits .
Channel (MHz) (dBm/100KHz) Refer to Plot (dBm/3KHz) Verdict
1 2412 -1.98 Plot 44.3 A 8 PASS
6 2437 -0.46 Plot 4.4.3 B 8 PASS
11 2462 -1.27 Plot44.3C 8 PASS
Note:

1. For 802.11n HT20 mode at finial test to get the worst-case emission at 6.5Mbps.
2. The test results including the cable lose.

B. Test Plot
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Agilent Spectrum Analyzer - Swept SA
INT REF|

X RF S0 AC |

Marker 1 2.410704750000 GHz ) Avg Type: Log-Pwr Peak Search
PNO: Fast ) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 2.410 705 GHz NextPeak

E%gBIdiv Ref 20.00 dBm -1.983 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvi

Center 2.41200 GHz Span 23.55 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.27 ms (1001 pts)

(Plot 4.4.3 A: Channel 1: 2412MHz @ 802.11n HT20)

Agilent Spectrum Analyzer - Swept SA
| RF 50Q  AC = INT REF|

Marker 1 2.438233945000 GHz Avg Type:LogPwr "5 | PeaksSearch

PNO: Fast ) Trig: Free Run Avg|Hold:>100/100 A

IFGain:Low Atten: 30 dB ) \
Mkr1 2.438 234 GHz SEXUT Rk

”IL%éideiv Ref 20.00 dBm -0.461 dBm
Next Pk Right
Next Pk Left
Marker Delta
Mkr—CF
Mkr—RefLvl
Center 2.43700 GHz Span 24.20 MHz ﬂ

#Res BW 100 kHz #VBW 300 kHz Sweep 2.33 ms (1001 pts)

(Plot 4.4.3 B: Channel 6: 2437MHz @ 802.11n HT20)
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Agilent Spectrum Analyzer - Swept SA

( | RF S0Q  AC | ‘ B
Marker 1 2.463243890000 GHz )

PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

il INT REF| | )
Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.463 244 GHz

Ref 20.00 dBm -1.269 dBm

Center 2.46200 GHz Span 24.39 MHz
#Res BW 100 kHz Sweep 2.33 ms (1001 pts)

#VBW 300 kHz

(Plot 4.4.3 C: Channel 11: 2462MHz @ 802.11n HT20)
4.4.4 802.11n HT40 Test Mode

A. Test Verdict

06:03:10 PM May 08, 2015

Report No.: MWR150600105

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2

Frequency Report PSD Limits .
Channel (MHz) (dBm/100kHz) Refer to Plot (dBm/3KHz) Verdict
3 2422 -6.97 Plot 4.4.4 A 8 PASS
6 2437 -4.94 Plot 4.4.4 B 8 PASS
9 2452 -6.81 Plot4.4.4 C 8 PASS
Note:

1. For 802.11n HT40 mode at finial test to get the worst-case emission at 13.5Mbps.
2. The test results including the cable lose.

B. Test Plots
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Agilent Spectrum Analyzer - Swept SA

| RF 50Q  AC | ] | INT REF| |
Marker 1 2.419467760000 GHz . Avg Type: Log-Pwr
PNO: Fast ) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.419 47 GHz NextPeak
10dBidiv__Ref 20.00 dBm 7 26.973 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvi

Center 2.42200 GHz Span 52.76 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.07 ms (1001 pts)

(Plot 4.4.4 A: Channel 3: 2422MHz @ 802.11n HT40))

Agilent Spectrum Analyzer - Swept SA

| RF 50Q  AC | T INT REF| |
Marker 1 2.434501480000 GHz . Avg Type: Log-Pwr
PNO: Fast ) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.434 50 GHz NextPeak
ﬂ'j dBidiv Rf 20.00 dBm 7 4.938 dBm

Next Pk Right
Next Pk Left
Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.43700 GHz Span 53.16 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.13 ms (1001 pts)

(Plot 4.4.4 B: Channel 6: 2437MHz @ 802.11n HT40)




Agilent Spectrum ;I:I;WZEI:: Swept ;A
AC_| ‘ 1l
Marker 1 2.449507120000 GHz

1 [ RF

Ref 20.00 dBm

Center 2.45200 GHz

#Res BW 100 kHz

Page 32 of 75

INT REF| ‘

[ Avg'Tﬁ)e: Log-Pw?
PNO: Fast ) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 30 dB

-6.810 dBm

Span 53.04 MHz
Sweep 5.13 ms (1001 pts)

#VBW 300 kHz

(Plot 4.4.4 C: Channel 6: 2452MHz @ 802.11n HT40)

Report No.: MWR150600105

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2
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4.5. Band Edge Compliance of RF Emission

TEST REQUIREMENT

In any 100 kHz 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 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of
this section, the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below
the general limits specified in §15.209(a) is not required. 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) (see §15.205(c)).

TEST PROCEDURE

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Remove the antenna from the EUT and then connect to a low loss RF cable from the antenna port to a
EMI test receiver, then turn on the EUT and make it operate in transmitting mode. Then set it to Low
Channel and High Channel within its operating range, and make sure the instrument is operated in its
linear range.

3. Set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span including
100kHz bandwidth from band edge, for Radiated emissions restricted band RBW=1MHz, VBW=3MHz.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the
graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

TEST CONFIGURATION

For Radiated

_ WWWIWVWWVWWWWWWWWWWWWWWVVW

Semi-Anechoic Chamber T et B

Imto4gm

Antenna

Turntable

‘b Ground Plane

Measurement|[ 7
Above 1GHz only — Instrument '+ oya| [Controllef——
| S— J
Control Room
For Conducted
SPECTRUM
EUT ANALYZER

TEST PROCEDURE

1. The EUT was placed on a turn table which is 0.8m above ground plane.
2. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and
rotating the turn table from 0°C to 360°C to acquire the highest emissions from EUT.
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3. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

4. Repeat above procedures until all frequency measurements have been completed..
5. The distance between test antenna and EUT was 3 meter:
6. Setting test receiver/spectrum as following table states:
Test Frequency range Test Receiver/Spectrum Setting Detector
1GHz-40GHz Peak Value: RBW=I1 M_HZNBW=3M Hz, Pea}k
Sweep time=Auto (Receiver)
1GHz-40GHz Average Value: RBW=1 EAHZ/VBW=3MHZ, Avergge
Sweep time=Auto (Receiver)

LIMIT

Below -20dB of the highest emission level in operating band.

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)

TEST RESULTS

4.5.1 For Radiated Bandedge Measurement

Remark:
1. The Bandedge was measured at difference data rate for each mode and recorded worst case for 11b Mode
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Test Mode: 11b Polarization: Horizontal
FCC Electric Field Strength 2.4GHz Bandedge-PK
110T
100T 2.412900000 G
1 100.056 dBu
Q0T
E. 80T
° 1 El
S 70T
g 1
60T
+ FCC 15.247 AV
40T } } } } } } } | } |
2310 2320 2340 2360 2380 2400 2415
Frequency in MHz
Cable Antenna | Preamp Reading - .
Mark FrogLEngy Lo Loss Factor Factor Level St S ETE Detector
(MHz) (dBuV/m) (dB) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 2390.00 47.06 3.32 27.49 36.12 52.37 74.00 21.63 Peak
2 2412.90 100.06 3.32 27.49 36.12 105.37 74.00 -31.37 Peak
FCC Electric Field Strength 2.4GHz Bandedge-AV
100T
T 2.410919400 GHz
97.773 dBuVv/
Q0T
80T
s T 2.397385200 GHz
3 70T 63.390 dBuVv/
© -
c
g 60T 7‘
A 1 FCC 15247 AV
50T
40T
30 t t t t t t t T —
2310 2320 2340 2360 2380 2400 2413
Frequency in MHz
Cable Antenna Preamp Reading - .
Mark Fr?&lli'ezr;cy ( dgi\\/zlm) Loss Factor Factor Level ( dlB_:R]/I/tm) I\/I(erg)ln Detector
(dB) (dB/m) (dB) (dBuV/m)
1 2390.00 38.67 3.32 27.49 36.12 43.98 54.00 10.02 Average
2 2410.92 97.77 3.32 27.49 36.12 103.08 54.00 -49.08 | Average
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Test Mode: 11b Polarization: Vertical
FCC Electric Field Strength 2.4GHz Bandedge-PK
110T
100T 2.412879000 G
1 99.409 dBuV/
90T
E‘ 80T
° + Ei
£
° 70T
(0]
- 4

40 } } } } } } } } T } i
2310 2320 2340 2360 2380 2400 2415
Frequency in MHz
Cable Antenna | Preamp Reading - .
Mark FrogEng) Lo Loss Factor Factor Level Lt e Detector
(MHz) (dBuV/m) (dB) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 2390.00 47.06 3.32 27.49 36.12 52.37 74.00 21.63 Peak
2 2412.88 99.41 3.32 27.49 36.12 104.72 74.00 -30.72 Peak
FCC Electric Field Strength 2.4GHz Bandedge-AV
100T
T 2.410453500|/GHz
90t 97.143 dBuV/
80T
E_ 70t 2.399197500 GHz
% 61.661 dBuV/
g 60T r’
9 1 FCC 15247 AV
50T
40T
30 t t t t t t t t T t i
2310 2320 2340 2360 2380 2400 2415
Frequency in MHz
Cable Antenna Preamp Reading - .
Mark Fr((a,\(jltﬁezr;cy ( dléi\\'/e/lm) Loss Factor Factor Level ( dlé:j{]/'/tm) M(zg)m Detector
(dB) (dB/m) (dB) (dBuV/m)
1 2390.00 36.24 3.32 27.49 36.12 41.55 54.00 12.45 Average
2 2410.45 97.14 3.32 27.49 36.12 102.45 54.00 -48.45 | Average
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Test Mode: 11b Polarization: Horizontal
FCC Electric Field Strength 2.4GHz Bandedge-PK
110T
10T 461049200 GHz
1 190.077 dBuVv/
907
E. 801
"C’ 4 FCC 15,247 PK
° 70T
g 1
60T
1 FCC 15247 AV
50T
40 } } }
2457 2470 2480 2490 2500 2510
Frequency in MHz
Cable Antenna | Preamp Reading - .
Mark A Lo Loss Factor Factor Level St S ETE Detector
(MHz) (dBuV/m) (dB) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 2461.05 100.08 3.88 27.45 36.55 105.3 74.00 -31.3 Peak
2 2483.50 58.69 3.88 27.45 36.55 63.91 74.00 10.09 Peak
FCC Electric Field Strength 2.4GHz Bandedge-AV
100T
90 460251600 G
T 97.353 dBuV/
80T
E_ 70T
m
© -
g 60T
- + FCC 15.247 AV
50T
40T \/"“\‘»
30 t t t t t t t t i
2458 2470 2480 2490 2500 2510
Frequency in MHz
Cable Antenna Preamp Reading - .
Mark Frequency Level Loss Factor Factor Level Limit Margin Detector
(MHz) (dBuV/m) (dB) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 2460.25 97.35 3.88 27.45 36.55 102.57 54.00 -48.57 | Average
2 2483.50 42.65 3.88 27.45 36.55 47.87 54.00 6.13 Average
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Test Mode: 11b Polarization: Vertical
FCC Electric Field Strength 2.4GHz Bandedge-PK
110T
100T
| 461070400 GHz
565 dBuV/
Q0T
E. 80T
'g + FCC 15,247 PK
S 70T
g 1
60T
+ FCC 15247 AV
50T
40 : : :
2457 2470 2480 2490 2500 2510
Frequency in MHz
Cable Antenna | Preamp Reading - .
Mark A Lo Loss Factor Factor Level St S ETE Detector
(MHz) (dBuV/m) (dB) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 2461.07 99.57 3.88 27.45 36.55 104.79 74.00 -30.79 Peak
2 2483.50 48.96 3.88 27.45 36.55 54.18 74.00 19.82 Peak
FCC Electric Field Strength 2.4GHz Bandedge-AV
100T
9075 460501200 G
T 97.337 dBuV/
80T
%. 70T
m
© -
c
g 60T
4 1 ECC 15.247-AVY.
50T
40T \/ﬁ—«.\“‘m
30 t t t t t t t t t i
2458 2470 2480 2490 2500 2510
Frequency in MHz
Cable Antenna Preamp Reading - .
Mark Frequency Level Loss Factor Factor Level Limit Margin Detector
(MHz) (dBuV/m) (dB) (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
1 2460.50 97.34 3.88 27.45 36.55 102.56 54.00 -48.56 | Average
2 2483.50 43.86 3.88 27.45 36.55 49.08 54.00 4.92 Average
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4.5.2 For Conducted Bandedge Measurement
802.11b
A. Test Plots

Agilent Spectrum Analyzer - Swept SA
| RF |50Q AC INT REF|

Marker 1 2.390000000000 GHz Marker

|
Avg Type: Log-Pwr

PNO: Fast (, 1rig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB Select Marker
Mkr1 2.390 00 GHz <
Ref 20.00 dBm -58.410 dBm

Fixedl>
| E—

off

Properties»

Start 2.31000 GHz Stop 2.42200 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 10.7 ms (1001 pts)

(Plot 4.5.2.1 A: Channel 01: 2412MHz @ 802.11 b))

Agilent Spectrum Analyzer - Swept SA
7 RF 50 ¢ C | | | INT REF 105:49:31 PM May 08, 2015
Marker 1 2.483500 ) Avg Type: Log-Pwr
PNO: Fast ) 1fig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.483 50 GHz NextPeak
Rf 20.00 dBm A _55.335 dBm

Next Pk Right
N

Next Pk Left

Marker Delta

‘ 16.24 aBm| |3
\

‘ Mkr—RefLvl

Start 2.45000 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.80 ms (1001 pts)

(Plot 4.5.2.1 B: Channel 11: 2462MHz @ 802.11 b )
802.11g
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Test Plots

Agilent Spectrum Analyzer - Swept SA
(/ RF | [ INT REF| |
Marker 1 2.390000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 2.390 00 GHz
10 dB/div Ref 20.00 dBm 7 '48-02 dBm

og

Start 2.31000 GHz Stop 2.43000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 11.5 ms (1001 pts)

(Plot 4.5.2.2 A: Channel 01: 2412MHz @ 802.11 g)

Agilent Spectrum Analyzer - Swept SA
B INT REF| |
Avg Type: Log-Pwr
7] Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 2.483 50 GHz
10 dBidiv__Ref 20.00 dBm 7 '44-75 dBm

Start 2.45182 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.67 ms (1001 pts)

(Plot 4.5.2.2 B: Channel 11: 2462MHz @ 802.11 g)

Marker

Select Marker.

Properties»

Select Marker'

Properties»




802.11n HT20

A _ _
Agilent Spectrum Analyzer - Swept SA

1 | RF 50Q  AC |

Marker 1 2.390000000000 GHz | Avg Type: Log-Pwr

EU dBidiv  Ref 20.00 dBm

0g
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| INT REF| 06:00:25 PM May 08, 2015

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 2.390 00 GHz
-44.735 dBm

Start 2.31000 GHz
#Res BW 100 kHz

Stop 2.42516 GHz
#VBW 300 kHz Sweep 11.1 ms (1001 pts)

Plot 4.5.2.3 A: Channel 01: 2412MHz @ 802.11n HT20)

Marker

Select Marker>

Properties»
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Agilent Spectrum Analyzer - Swept SA
! 1 RF S0Q  AC | ‘ | INTREF[ 06:04:19 PM

Marker 1 2.483500000000 GHz Avg Type: Log-Pwr ThAC

PNO: Fast ) 1rig:FreeRun Avg|Hold:>100/100 TYPI
IFGain:Low Atten: 30 dB

Mkr1 2.483 50 GHz
10 dBidiv. Ref 20.00 dBm 7 ~42.857 dBm

og

Start 2.45000 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.80 ms (1001 pts)

(Plot 4.5.2.3 B: Channel 11: 2412MHz @ 802.11n HT20)

802.11n HT40

A. Test Plots

Marker

Select Marker’

Properties»




Agilent Spectrum Analyzer - Swept SA

1 | RF 509 AC |
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INT REF| 06:06:38 PM

Marker 1 2.390000000000 GHz R Avg Type: Log-Pwr TRAC

1LU dBidiv  Ref 20.00 dBm

Start 2.31000 GHz
#Res BW 100 kHz

PNO: Fast ) 1rig:FreeRun Avg|Hold:>100/100 TYPI
IFGain:Low Atten: 30 dB

Mkr1 2.390 00 GHz
-47.354 dBm

Stop 2.44600 GHz
#VBW 300 kHz Sweep 13.0 ms (1001 pts)

(Plot 4.5.2.4 A: Channel 3: 2422MHz@ 802.11n HT40)

Marker

Select Marker’

Properties»
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Agilent Spectrum Analyzer - Swept SA
0 1 RF S0Q  AC | | | INT REF|

Marker 1 2.483500000000 GHz Avg Type: Log-Pwr 345 il

PNO: Fast ) Trig: Free Run Avg|Hold:>100/100

IFGain:Low _ #Atten: 30 dB ¥ selectMarker
Mkr1 2.483 50 GHz >

10 dBidiv__Ref 20.00 dBm 7 -53.208 dBm

o ‘ ‘ ‘ 1 Properties»

Start 2.43088 GHz Stop 2.50000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.67 ms (1001 pts)

(Plot 4.5.2.4 B: Channel 9: 2452MHz @ 802.11n HT40)
4.6. Spurious RF Conducted Emission

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

The Spurious RF conducted emissions compliance of RF radiated emission should be measured by following
the guidance in ANSI C63.4-2009 with respect to maximizing the emission by rotating the EUT, measuring the
emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the measurement
antenna height and polarization etc. Set RBW=100 kHz and VBW= 300 KHz to measure the peak field
strength, and measure frequency range from 9 KHz to 26.5GHz.

LIMIT
1. Below -20dB of the highest emission level in operating band.
2. Fall in the restricted bands listed in section 15.205. The maximum permitted average field strength is listed

in section 15.209.

TEST RESULTS

Remark: The measurement frequency range is from 9 KHz to the 10 harmonic of the fundamental frequency.
The lowest, middle and highest channels are tested to verify the spurious emissions and bandege
measurement data.
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4.6.1 802.11b Test Mode

A. Test Verdict

Channel PRI ey Refer to Plot Limit (dBc) Verdict
(MHz) Range

2.412 GHz Plot 4.6.1 A1 — PASS

1 2412 30MHz -3GHz Plot 4.6.1 A2 -20 PASS

3GHz-26.5 GHz | Plot4.6.1 A23 -20 PASS

2.437 GHz Plot 4.6.1 B1 — PASS

6 2437 30MHz -26GHz Plot 4.6.1 B2 -20 PASS

3GHz-26.5 GHz Plot 4.6.1 B3 -20 PASS

2.462 GHz Plot 4.6.1 C1 — PASS

11 2462 30MHz -26GHz Plot 4.6.1 C2 -20 PASS

3GHz-26.5 GHz Plot 4.6.1 C3 -20 PASS

Note:

1. For 802.11b mode at finial test to get the worst-case emission at 1Mbps.

2. The test results including the cable lose.

3. For 9KHz -30MHz,Because there was onl
Agilent Spectrum Analyzer - Swept SA

| RF [S50Q  AC | | —

Marker 1 2.412526575000 GHz _
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 30 dB

background, So We did not recorded data.

INT REF| 05:41:49 PM May 08, 2015

Avg lType: Log-Pwr Screen Image
Avg|Hold:>100/100

Themes
3D Color

Mkr1 2.412 527 GHz
Ref 20.00 dBm 4.353 dBm

Save As ...

Center 2.412000 GHz
#Res BW 100 kHz

Span 15.05 MHz
Sweep 1.47 ms (1001 pts)

#VBW 300 kHz

(Plot 4.6.1 A1: Channel 1: 2412MHz @ 802.11b)
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Agilent Spectrum Analyzer - Swept SA
1 [ RF 50Q  AC | [ [ INT REF| [

Marker 1 1.934356575000 GHz _ Avg Type:LogPwr T 56 Mk
PNO: Fast ) 1rig:FreeRun Avg|Hold: 31/100 /

IFGain:Low Atten: 30 dB NN Select Marker
Mkr1 1.934 4 GHz
Ref 20.00 dBm -58.868 dBm

ﬁ

.

| =

Properties»

Start 30 MHz Stop 3.000 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (1001 pts)

(Plot 4.6.1 A2: Channel 1: 2412MHz @ 802.11b)

@ RBW 100 kHz Marker [ ]
VBW 300 kHz —54.10 dBm

Ref 15 dBm Att 10 dB SWT 2.35 s 3.602564103 GHz
[T 10
1 PK] e
F-10
D1 -15.§5 dBm
F-20
F-30
F-40

F-50

|
C\L@\NAAW JYIYEY.ITYSEN [ ROV SPUPY 7] WIOr BYR N 7V YW YWY WU PYVTYWTV WA Ty W T W YIPRY [WINTON [WPYYVN W

F-70

—-80

Start 3 GHz 2.35 GHz/ Stop 26.5 GHz

Date: 11.MAY.2015 10:30:35

(Plot 4.6.1 A3: Channel 1: 2412MHz @ 802.11b)
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Agilent Spectrum Analyzer - Swept SA
( [ RF S0Q  AC ‘ — INT REF][ |
Marker 1 2.435991985000 GHz ) Avg Type: Log-Pwr
PNO: Fast ) 1rig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Peak Search

Mkr1 2.435 992 GHz NextPeak
a%gardiv Ref 20.00 dBm 3.680 dBm

Next Pk Right

: M | ‘ Next Pk Left

Marker Delta

Mkr—RefLvi

Center 2.437000 GHz Span 15.05 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

(Plot 4.6.1 B1: Channel 6: 2437MHz @ 802.11b)

Agilent Spectrum Analyzer - Swept SA
( | RF 50Q  AC | o INT REF| =
Marker 1 2.281551985000 GHz i Avg Type: Log-Pwr
PNO: Fast ) Trig: Free Run Avg|Hold: 231100
IFGain:Low Atten: 30 dB

Marker

Mkr1 2.281 6 GHz
E%gs!div Ref 20.00 dBm -56.970 dBm

Properties»

Start 30 MHz Stop 3.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 284 ms (1001 pts)

(Plot 4.6.1 B2: Channel 6: 2437MHz @ 802.11b)
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® RBW 100 kHz Marker 1 [T
VBW 300 kHz —54.80 dBm

Ref 15 dBm Att 10 4dB SWT 2.35 s 3.640224359 Hz
- 10
"
F-10
D1 -16.32 dBm
[~-20
--30
ExrER
[--40
--s0
--f0
AU A AL A AP A LB A A AN AN A AU~ P AN A AL AN AL
--70
[--80
Start 3 GHz 2.35 GHz/ Stop 26.5 GHz

Date: 11.MAY.2015 10:31:30

(Plot 4.6.1 B3: Channel 6: 2437MHz @ 802.11b)

Agilent Spectrum Analyzer - Swept SA
0 | RF 50Q AC | | | INT REF[ | 105:48:02 P i
Marker 1 2.461488470000 GHz Avg Type: Log-Pwr Eaak S enrch
PNO: Fast ) Trig: Free Run Avg|Hold:>100/100 A
IFGain:Low Atten: 30 dB

NextPeak

Ref 20.00 dBm 3.759 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.462000 GHz Span 15.05 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.47 ms (1001 pts)

(Plot 4.6.1 C1: Channel 11: 2462MHz @ 802.11b)
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Agilent Spectrum Analyzer - Swept SA

( |

INT REF| [
Avg Type: Log-Pwr
Avg|Hold: 31/100

RF 50 Q | ‘ i

Marker 1 2.176368470000 GHz )
PNO: Fast ) Trig: Free Run

Atten: 30 dB

IFGain:Low

Mkr1 2.176 4 GHz

Ref 20.00 dBm -57.980 dBm

Start 30 MHz
#Res BW 100 kHz

Stop 3.000 GHz
Sweep 284 ms (1001 pts)

#VBW 300 kHz

(Plot 4.6.1 C2: Channel 11: 2462MHz @ 802.11b)
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4.6.2 802.11g Test Mode

A. Test Verdict

Page 50 of 75

Report No.: MWR150600105

Channel PRI ey Refer to Plot Limit (dBc) Verdict
(MHz) Range

2.412 GHz Plot 4.6.2 A1 — PASS

1 2412 30MHz -3GHz Plot 4.6.2 A2 -20 PASS
3GHz-26.5 GHz Plot 4.6.2 A3 -20 PASS

2.412 GHz Plot 4.6.2 B1 — PASS

6 2437 30MHz -3GHz Plot 4.6.2 B2 -20 PASS
3GHz-26.5 GHz Plot 4.6.2 B3 -20 PASS

2.412 GHz Plot 4.6.2 C1 — PASS

11 2462 30MHz -3GHz Plot 4.6.2 C2 -20 PASS
3GHz-26.5 GHz Plot 4.6.2 C3 -20 PASS

Note:

1. For 802.11g mode at finial test to get the worst-case emission at 6Mbps.

2. The test results including the cable lose.
3. For 9KHz -30MHz,Because there was only background, So We did not recorded data.

B. Test Plots
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