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TEST REPORT

Test Report No. : MWR151101105 “E')‘;Vte(;Ij:J:
Equipment under Test : Mobile Phone
Model /Type : L505
Listed Models : N/A
Applicant : HYUNDAI CORPORATION
Address : 140-2, Kye-dong, Chongro-ku, Seoul, South Korea
Manufacturer : Skycom Telecommunications Co., Limited

Rm604, East Block, Shengtang Bldg., No.1, Tairan 9 Rd.,

Address Chegongmiao, Futian 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 C63.10:2009: American National Standard for Testing Unlicensed Wireless Devices

KDB558074 D01 V03: Guidance for Performing Compliance Measurements on Digital Transmission Systems
(DTS) Operating Under §15.247




2 SUMMARY

2.1 General Remarks
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Date of receipt of test sample Oct. 10, 2015
Testing commenced on Oct. 11, 2015
Testing concluded on Nov. 01, 2015

2.2 Product Description

The HYUNDAI CORPORATION’s Model: L505 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 L505

Modilation Type GMSK for GSM/GPRS, 8-PSK for EDGE,QPSK for UMTS, QPSK,
16QAM for LTE

Antenna Type Internal

UMTS Operation Frequency Band

Device supported UMTS FDD Band Il/IV/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 FCC Operation frequency

2402MHz-2480MHz

HSDPA Release Version Release 10
HSUPA Release Version Release 6
DC-HSUPA Release Version Not Supported
WCDMA Release Version R99

LTE Release Version R8

LTE Operation Frequency Band

Device supported FDD band 2, FDD band 4, FDD band 7, FDD band
17

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

Hardware version

WW818-MB-V0.5

Software version

HYUNDAI_L505 V4.0.3

Android version Android 4.4.2

GPS function Supported

WLAN Supported 802.11b/802.119/802.11n
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/PCS1900:1850.2MHz-1909.8MHz

GSM/EDGE/GPRS Operation
Frequency Band

GSM850/PCS1900/GPRS850/GPRS1900/EDGE850/EDGE1900

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

3.40VDC to 4.20VDC (nominal: 3.80VDC)

GPRS operation mode

Class B
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2.3 Equipment Under Test
Power supply system utilised

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)
2.5.1 General Description

L505 is subscriber equipment in the WCDMA/GSM /LTE system. The HSPA/UMTS frequency band is Band Il,
Band IV and Band V, LTE frequency band is band 2, band 4, band 7,band 17; The GSM/GPRS/EDGE
frequency band 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 ,LTE and GSM/GPRS/EDGE protocol processing,
voice, video MMS service, GPS 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 Conditions

Test Case

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 558074§9.1.2

Test Environment

NTNV

Test Setup Test Setup 1
11b_L,11b_M,11b_H
EUT Configuration Mg 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
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Unwanted Emissions into Non-
Restricted Frequency Bands

Measurement Method

FCC KDB 558074§11.0.

Test Environment

NTNV

Test Setup Test Setup 1
11b_L,11b_M,11b_H
EUT Configuration Mg 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 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 558074§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 MMHT20.L, 110 FT20_ M. 11n HT20_H
11n HT40_ L, 11n HT40_M, 11n HT40_H
Test Case Test _Cond!tions _
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 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.

11g IEEE 802.11g with data rate of 6 Mbps using SISO mode.

11n HT20 IEEE 802.11n with data date of MCS0 and bandwidth of 20MHz using SISO mode.
11n HT40 IEEE 802.11n with data date of MCS7 and bandwidth of 40MHz using SISO mode.

2.6 EUT operation mode

Test Mode RF Ch. TX Freq. [MHz] Rfli/lﬂf]q' %r\‘m_'f’z\gv
L Ch No. 1/ 2412MHz 20
11b M Ch No. 6/ 2437 MHz 20
H Ch No. 11/ 2462MHz 20
L Ch No. 1/ 2412MHz 20
11g M Ch No. 6/ 2437 MHz 20
H Ch No. 11/ 2462MHz 20
L Ch No. 1/ 2412MHz 20
11n HT20 M Ch No. 6/ 2437 MHz 20
H Ch No. 11/ 2462MHz 20
L Ch No. 3/ 2422MHz 40
11n HT40 M Ch No. 6 / 2437 MHz 40
H Ch No. 9/ 2452 MHz 40
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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: TPA-5950100UU

INPUT: 100-240V~ 50/60Hz 0.2A

OUTPUT: DC 5.0V 1.0A

*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-L50SCM filing to comply with FCC Part
15.247 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

1. 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 V — — —
802.11g v — — —

802.11n HT20 V — — —
802.11n HT40 V — — —

2. 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 518055 China

There is one 3m semi-anechoic chamber and two line conducted labs for final test. The Test Sites meet the
requirements in documents ANSI C63.4 and CISPR 22/EN 55022 requirements.

3.2 Test Facility

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

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

IC Registration No.: 9618B

The 3m alternate test site of Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with Registration
No.: 9618B on November 13, 2013.

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory 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, December 19, 2013.

3.3 Environmental conditions

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

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4 Test Description

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

vaximum Peak Conducted Output | 415 547(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 tgtgl PASS
peak power <power limit.

Uannted Emissions into Non- 15.247(d) <-20dBr/100 kll-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_quer 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 Mod Cch | In Report Pass | Fail NA | NP Remark
clause ode anne n Repo
Antenna Xl Lowest X Lowest
. . . | e . I e complies
15.247(b)(4 ain 802.11b X Middl 802.11b X Middl X | | | li
9 X Highest X Highest
Power 2831 1b X Lowest 2831 1b X Lowest
§15.247(e) spectral | o041 quzo X Middle | g0 11 H9T20 KMdde | ® | O | O | O | complies
density : X Highest ' X Highest
802.11n HT40 802.11n HT40
Spectrum 802.11b X 802.11b
. Lowest X Lowest
bandwidth 802.11¢g . 802.11g . X .
§15.247(a)(1) | "6 4 | 802.11n HT20 I%m‘ﬂ; 802.11n HT20 %mdh‘g; x | U | 0| 0| complies
bandwidth | 802.11n HT40 9 802.11n HT40 9
Maximum 2831 ?lb X Lowest ggg} 1b X Lowest X
§15.247(b)(1) output 119 X Middle 19 KMdde | X | O | O | O | complies
ower 802.11n HT20 I Highest 802.11n HT20 I Highest X
P 802.11n HT40 9 802.11n HT40 9
Band edge 802.11b 802.11b
; 802.11g Xl Lowest 802.11g X Lowest X .
§15.247(d) %%“;gﬂi?ecj 80211n HT20 | [X Highest | 802.11nHT20 | R Highest | &1 | X | B | B | complies
802.11n HT40 802.11n HT40
Band edge 802.11b o 802.11b B
. 802.11g Lowest 802.11g Lowest .
§15.205 "?g“dﬁg"t":;e 80211 HT20 | [X Highest | 802.11nHT20 | X Highest | X | 01 | O | O | complies
802.11n HT40 802.11n HT40
X 802.11b 802.11b
! X Lowest X Lowest
spurious 802.11g . 802.11g . X .
§15.247(d) | gmissions | 802.11n HT20 %H“’i'":fgzt 802.11n HT20 %mdﬂ; x | O | 0| 0O | comples
conducted | 802.11n HT40 9 802.11n HT40 9
S Jr?;us 2821 1b X Lowest X Lowest
§15.247(d) puric 119 X Middle 802.11b X Middle X O | O | O | complies
emissions 802.11n HT20 X Highest X Highest
radiated | 802.11n HT40 9 9
RX
spurious n 0 n n .
§15.109 emiSSIons / / / / X O O O complies
radiated
X
spurious
15.209(a Emissions 802.11b -/- 802.11b -/- X O O O complies
§ p
radiated
< 30 MHz
Conducted
§1§?; 28(73) Emissions 802.11b -/- 802.11b -/- X | | | 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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. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN R&S ENV216 3560.6550.12 | 2015/06/02 | 2016/06/01
LISN R&S ESH2-Z5 860014/010 | 2015/06/02 | 2016/06/01
Bilog Antenna S“”O'Cif")ences JB1 A061713 | 2015/06/02 | 2016/06/01
EMI Test Receiver R&S ESCI 103710 2015/06/02 | 2016/06/01
SA?]Z?;rZL‘eT Agilent N9030A MY49430428 | 2015/05/21 | 2016/05/20
Controller EM Electronics Controller EM 1000 N/A 2015/05/21 2016/05/20
Horn Antenna S““O'Ciﬁ')ences DRH-118 A062013 2015/05/19 | 2016/05/18
A‘X:}’tzr';;’:p SCHWARZBECK FMZB1519 1519-037 2015/05/19 | 2016/05/18
Amplifier Agilent 8349B 3008A02306 | 2015/05/19 | 2016/05/18
Amplifier Agilent 8447D 2944A10176 | 2015/05/19 | 2016/05/18
Temperature/ .
Humidity Meter Gangxing CTH-608 02 2015/05/20 | 2016/05/19
. . 9SH10-
High-Pass Filter K&L 700/X12750.0/0 N/A 2015/05/20 | 2016/05/19
- - 41H10-
High-Pass Filter K&L 1375/U12750.0/0 N/A 2015/05/20 | 2016/05/19
. SUCOFLEX
Coaxial Cables | HUBER+SUHNER 1OAPEATOM 10m 2015/06/02 | 2016/06/01
. SUCOFLEX
Coaxial Cables | HUBER+SUHNER TOAPEAIM 3m 2015/06/02 | 2016/06/01
. SUCOFLEX
Coaxial Cables | HUBER+SUHNER TOAPEAIM 3m 2015/06/02 | 2016/06/01
RF Cable Megalon RF-A303 N/A 2015/06/02 | 2016/06/01
Power Sensor R&S NRP-Z4 823.3618.03 | 2015.06.02 | 2016.06.01
Power Meter R&S NRVS 1020.1809.02 | 2015.06.02 | 2016.06.01
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4 TEST CONDITIONS AND RESULTS

41 AC Power Conducted Emission

TEST CONFIGURATION

shielded Footns

EUT

Test

C Receiver

LISM

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 C63.10-2013.

Support equipment, if needed, was placed as per ANSI C63.10-2013

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013

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.

Pobd

AC Power Conducted Emission Limit

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

Fr n Maximum RF Line Voltage (dBuV)
m‘l'_fz)cy 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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L:
SCAN TABLE: "Voltage (9K-30M)FI

Short Description: 150K-30M Voltage

Level [dBuV]

?0 ______________________ \_ _I__I_I_ _________ N T T T R
| [ |

G0 ——F—Fﬂ—r ————————— = — —— — — - = —

50 . T N

R ) h\ 14, \ fﬂﬂ_:?;_;_l '
40 . A ! 4 M: ( '. Ir'_ "Ir I| \I I"IIF‘I‘{ Hﬁ’f} -ﬂ: I
30| ~lof

20

DR RN Y
T o

A

| |
0 _ L

10

-10

Frequency [Hz]

x x ®xMES CTL15101%767_£in

MEASUREMENT RESULT: "CTL151019767 fin"

10/19/2015 8:12PM

Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB  dBuv ds
1.315501 45.80 10.3 56 10.2 QP Il GND
1.378501 45.30 10.3 56 10.7 QP Il GND
1.450501 43.40 10.3 56 12. QP Il GND
1.500001 42.80 10.3 56 13.2 QP Il GND
1.711501 46.30 10.3 56 9.7 QP Il GND
1.779001 46.50 10.3 56 9.5 QP Tl GND

MEASUREMENT RESULT: "CTL151019767 fin2"

10/19/2015 8:12PM

Frequency Level Transd Limit Margin Detector Line PE
MHz dBpv dB  dBpv dB
1.261501 33.50 10.3 46 12. AV Tl GND
1.320001 34.70 10.3 46 11.3 AV Tl GND
1.383001 33.90 10.3 46 12.1 AV Ll GND
1.657501 35.50 10.3 46 10.5 AV Ll GND
1.71e001 35.90 10.3 46 10.1 AV Ll GND
1.774501 34.80 10.3 46 11.2 AV Ll GND



SCAN TABLE: "Voltage

Short Description:
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(9K-30M) FIN"
150K-30M Voltage

Report No.: MWR151101105

Level [dBuv]
70
60
50
40 _
30l
20
10
0 | | | | | |
| | | | | |
_10 1 | 1 1 1 1
150k 300k 400k 600k 800k 1M 2M 3M 4M 5M 6M 8M 10M 20M  30M
Frequency [Hz]
® x ®MES CTL15101%76&_£fin
MEASUREMENT RESULT: "CTL151019766 fin"
10/19/2015 B8:09FM
Frequency Level Transd Limit Margin Detector Line PE
MH=z dBuv dB dBuv dB
2.116501 43.30 10.4 56 12.7 QP N GND
2.197501 40.80 10.4 56 15.2 QP N GND
2.638501 40.80 10.4 56 15.2 QP N GND
3.700501 41.50 10.4 56 14.5 QF N GND
3.781501 43.40 10.4 56 12.6 QP N GND
3.844501 42,60 10.4 56 13.4 QP N GND
MEASUREMENT RESULT: "CTL151019766 fin2"
10/19/2015 B8:09FPM
Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.460501 29.10 10.2 47 17.6 AV N GND
1.999501 30.50 10.3 46 15.5 AV N GND
2.346001 29.50 10.4 46 1.5 AV N GND
3.372001 24.80 10.4 46 21.4 AV N GND
3.840001 27.70 10.4 46 18.3 AV N GND
3.894001 27.30 10.4 46 18.7 AV N GND
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4.2 Radiated Emission
TEST CONFIGURATION

Frequency range 9 KHz — 30MHz

Turntable Loop antenna

\‘ EUT [* 3m

08m Testt
Receiver
[ E————

Ground Plane

Coaxial Cable

Frequency range 30MHz — 1000MHz

Semi-Anechoic Chamber

T S— |

Imftogm

Antenna
m EUT l :':F% ——

L ]
- 3M —_—

80 cm

-—

Turntable

- Ground Plane

Measurement

o —
Instrument s oyl | [Controlle
L 1 1

Control Room

Frequency range above 1GHz-25GHz
VVVVVVVVVVVVVVVVVYVVVVV VYV VAV VVVVVVVVV

Semi-Anechoic Chamber T _— B

1mitogm

Antenna
l.___._D[

I |
f . JMm »
a0 cm SEE—

Turntable IAANANANNNNNAANANN

‘- Ground Plane

Measurement

= ]
Above 1GHz only — Instrument | et D'Dl |controller——
[ 1 ]

Control Room I

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.

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 EUT minimum operation frequency was 32.768 KHz and maximum operation frequency was
2480MHz.so radiated emission test frequency band from 9 KHz to 25GHz.

6. 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 1
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7. 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

For example
Frequency FS RA AF CL AG Transd
(MHz) (dBpV/im) | (dBpV/m) (dB) (dB) (dB) (dB)
300.00 40 58.1 12.2 1.6 31.90 -18.1

Transd=AF +CL-AG

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.
The pre-test have done for the EUT in three axes and found the worst emission at position shown in test setup

photos.

Frequency (MHz) Distance (Meters) Radiated (dBuV/m) Radiated (pV/m)
0.009-0.49 300 20log(2400/F(KHz))+80 2400/F(KHz)
0.49-1.705 30 20log(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
TEST RESULTS
Remark:

1. The radiated measurement are 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 mode and channel.
2. ULTRA-BROADBAND ANTENNA for the radiation emission test below 1G.
3. HORN ANTENNA for the radiation emission test above 1G.

4. We tested both battery powered and powered by adapter charging mode at three orientate ons, recorded
worst case at powered by adapter charging mode.
5. “---" means not recorded as emission levels lower than limit.

6. Margin= Limit - Level




For 9KHz to 30MHz
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Frequency
(MHz)

Corrected Reading
(dBpV/im)@3m

FCC Limit
(dBpV/im) @3m

Margin
(dB)

Detector

Result

11.69

46.59

69.54

22.95

QP

PASS

22.54

42.18

69.54

27.36

QP

PASS

For 30MHz to 1000MHz

Polarization

Horizontal

SWEEP TABLE:@ "test
Short Description:

(30M-1G) "

Field Strength

Start Stop Detector Meas. IF Transducer
Fregquency Frequency Time Bandw.
30.0 MH= 1.0 GH=z MaxPeak 300.0 ms 120 kH= JB1
Level [dBpv/m]
e e e T i M el e TTT T T T e ey T T R B B
1 1 I 1 I 1 1 1 1 1 I 1 1 1 1 1
[ B e e T T T CTTT T [ R S T B
1 1 I 1 I 1 1 1 1 1 I 1 1 1 1 1
60fF-—--— A —mm A m — —m b — e — | —Fm— — ——— — —— — — - — — — ————————— —_————— e it B e e R Ll
1 1 I 1 I 1 1 1 1 1 I 1 1 1 1 |
s0f-———- e e ———— —,————- b P P e e o
1 1 I 1 I Il Il Il 1
a0 : —— R Lo e e M A e ah
1 1 I 1 I 1 1 1 1 1 I 1 1 1 1 ]
30k ----— S - R e I S |
1 1 I 1 I 1 1 1 1 1 I * ' I 1 1 1
PTe) — L A SV R ISR YO ettt S SR N
I 1 I 1 I i 1 1 1 1 I 1 1 1 1 1
] s e e e e oo e R et it
i i I i I i i i i i I i i i i i
0 h h I h I h h h h h I h h h h .
30M 40M 50M  60M 7OM 100M 200M 300M 400M 500M 600M 800M  1G
Frequency [Hz]
x x xMES CTL1S5101%576_r=d
MEASUREMENT RESULT: "CTL151019576 red”
10/19/2015 9:15FPM
Fregquency Level Transd Limit Margin Det. Height Azimuth Polarization
MH=z dBuv/m dB dBuvV/m dB cm deg
30.000000 20.8 40.0 14.9 - 0.0 0.00 HORIZONTAL
80.440000 8.5 40.0 20.7 —-——= 0.0 0.00 HORIZONTAL
159.980000 13.¢6 43.5 24.5 - 0.0 0.00 HORIZONTAL
85.200000 13.1 43.5 23.2 - 0.0 0.00 HORIZONTAL
549.92000 21.0 4.0 20.1 - 0.0 0.00 HORIZONTAL
924.340000 26.2 4.0 14.0 —-——= 0.0 0.00 HORIZONTAL
Polarization Vertical
SWEEP TABLE:@: "test (30M-1G) "
Short Description: Field Strength
Start Stop Detector Meas. IF Transducer
Freguency Fregquency Time Bandw.
30.0 MH= 1.0 GH=z MaxPeak 300.0 ms 120 kH=z JB1
Level [dBuv/m]
B0pr-—-—-—9- - -5 T Ty TT T T T T T [ [y T [ A i R B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OF-==-=- B e St Tt T cTTToT GTTTTAT T TR T
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
G0 F—-—-—-——— B e T e e i e S i ———— === E———— T R e il el B}
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 |
50f----— e bomm———oo R B NS
1 1 1 1 1 Il Il Il ) T T T T T T T 1
a0 : e R b R I e e mi
EYe) = S S TG S N T e e R S SV S 5
1 1 1 [} 1 1 1 1 1 1 o ¥ I 1 1 1
\
P1e) B A N o X e I et AT
1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1
Y s e R e Fomm oo b oo e e at ST
i i i i i i i i i i i i i i i i
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I
30M 40M 50M 60M 7OM 100M 200mM 300M 400M 500M 600M s800Mm 1G
Frequency [Hz]
x x xMES CTL15101%575_xred
MEASUREMENT RESULT: "CTL151019575 red”

10/18/2015 9:13PM

Frequency Level Trans=d Limit Margin Det. Height
MH= dBuv/m dB dBuv,/m dB cm
30.000000 34.20 20.8 40.0 5.8 ——= 0.0
82.380000 33.60 8.7 40.0 6.4 -—= 0.0
159.980000 21.20 13.6 43.5 22.3 ——= 0.0
214.300000 22.90 14.0 43.5 20.86 ——= 0.0
497 .540000 26.10 20.2 46.0 19.9 -—= 0.0
$55.380000 32.00 26.6 46.0 14.0 ——= 0.0

Azimuth
deg

00
.00
.00
00
o0
oo

OO0 00

Polarization

VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL
VERTICAL




For 1GHz to 25GHz
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Note:We tested 11b,11g,11n HT20,11n HT40 and rcorded the worst case at the 11b Mode.

Frequency(MHz): 2412 Polarity: HORIZONTAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amolifier Correction
No. (|\C/1|HZ) y Level (dBuV/m) (dé]) Value Factor | Factor (dBF)) Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB/m)
1 4824.00 | 60.25 |PK 74 13.75 55.70 33.52 6.92 35.89 4.55
1 4824.00 | 47.45 AV 54 6.55 42.90 33.52 6.92 35.89 4.55
2 5252.75 | 48.89 |PK 74 2511 41.45 34.59 7.17 34.32 7.44
2 5252.75 - |AV 54 -- -- -- -- -- --
3 7236.00 | 52.51 |PK 74 21.49 41.24 37.10 9.19 35.02 11.27
3 7236.00 - |AV 54 -- -- -- -- -- --
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. Margin value = Limit value- Emission level.
4. -- Mean the PK detector measured value is below average limit.
5. The other emission levels were very low against the limit.
Frequency(MHz): 2412 Polarity: VERTICAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amplifier Correction
No. (I\(jIHz) y Level (dBuV/m) (ng) Value Factor | Factor (dBF; Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB/m)
1 4824.00 | 57.58 |PK 74 16.42 53.03 33.52 6.92 35.89 4.55
1 4824.00 | 49.64 |AV 54 4.36 45.09 33.52 6.92 35.89 4.55
2 5150.75 | 48.55 |PK 74 25.45 41.28 34.44 712 34.28 7.27
2 5150.75 - |AV 54 -- -- -- -- -- --
3 7236.00 | 50.41 |PK 74 23.59 39.14 37.10 9.19 35.02 11.27
3 7236.00 - |AV 54 -- -- -- -- -- --
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. Margin value = Limit value- Emission level.
4. -- Mean the PK detector measured value is below average limit.
5. The other emission levels were very low against the limit.
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Frequency(MHz): 2437 Polarity: HORIZONTAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amolifier Correction
No (I\(jIHz) y Level (dBuV/m) (dlg) Value Factor | Factor (dBF; Factor
(dBuVv/m) (dBuV) | (dB/m) | (dB) (dB/m)
1 4258.75 | 43.25 |PK 74 30.75 38.52 32.83 6.56 34.65 4.73
1 4258.75 - |AV 54 -- -- -- -- -- --
2 4874.00 | 57.30 |PK 74 16.7 51.06 33.59 6.95 34.30 6.24
2 4874.00 | 49.55 |AV 54 4.45 43.31 33.59 6.95 34.30 6.24
3 5178.50 | 47.54 |PK 74 26.46 40.04 34.49 7.13 34.13 7.50
3 5178.50 - |AV 54 -- -- -- -- -- --
4 7311.00 | 48.41 |PK 74 25.59 36.75 37.44 9.22 35.00 11.66
4 7311.00 - |AV 54 -- -- -- -- -- --
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. Margin value = Limit value- Emission level.
4. -- Mean the PK detector measured value is below average limit.
5. The other emission levels were very low against the limit.
Frequency(MHz): 2437 Polarity: VERTICAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amolifier Correction
No (I\(jIHz) y Level (dBuv/m) | ( dé]) Value Factor | Factor ( dBF; Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB/m)
1 3950.35 | 43.54 |PK 74 30.46 38.83 33.20 6.34 34.83 4.71
1 3950.35 - |AV 54 -- -- -- -- -- --
2 4874.00 | 56.98 |PK 74 17.02 50.64 33.59 6.95 34.20 6.34
2 4874.00 | 49.22 |AV 54 4.78 42.88 33.59 6.95 34.20 6.34
3 5265.25 | 46.47 |PK 74 27.53 38.76 34.61 7.18 34.08 7.71
3 5265.25 - |AV 54 -- -- -- -- -- --
4 7311.00 | 48.69 |PK 74 25.31 37.03 37.44 9.22 35.00 11.66
4 7311.00 - |AV 54 -- -- -- -- -- --
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. Margin value = Limit value- Emission level.
4. -- Mean the PK detector measured value is below average limit.
5. The other emission levels were very low against the limit.
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Frequency(MHz): 2462 Polarity: HORIZONTAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amolifier Correction
No. (I\(jIHz) Y Level (dBuv/m) | ( dé]) Value Factor | Factor ( dBF; Factor
(dBuV/m) (dBuV) | (dB/m) (dB) (dB/m)
1 4924.00 | 59.98 |PK 74 14.02 55.20 33.71 6.98 35.91 4.78
1 4924.00 | 46.44 |AV 54 7.56 41.66 33.71 6.98 35.91 4.78
2 5125.75 | 47.20 |PK 74 26.8 39.99 34.38 7.10 34.28 7.21
2 5125.75 - |AV 54 -- - - - -- --
3 7386.00 | 50.98 |PK 74 23.02 39.10 37.61 9.25 34.98 11.88
3 7386.00 - |AV 54 -- - - - -- --
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. Margin value = Limit value- Emission level.
4. -- Mean the PK detector measured value is below average limit.
5. The other emission levels were very low against the limit.
Frequency(MHz): 2462 Polarity: VERTICAL
Frequenc Emission Limit Marain Raw | Antenna | Cable Pre-amolifier Correction
No. (|\C/1|HZ) y Level (dBuv/m) | ( dl.g) Value Factor | Factor ( dBF)) Factor
(dBuV/m) (dBuV) | (dB/m) | (dB) (dB/m)
1 4924.00 | 56.48 |PK 74 17.52 51.70 33.71 6.98 35.91 4.78
1 4924.00 | 47.21 |AV 54 6.79 42.43 33.71 6.98 35.91 4.78
2 5825.25 | 45.87 |PK 74 28.13 38.10 34.81 7.49 34.53 7.77
2 5825.25 - |AV 54 -- -- - - -- --
3 7386.00 | 50.44 |PK 74 23.56 38.56 37.61 9.25 34.98 11.88
3 7386.00 - |AV 54 -- - -- -- -- --
REMARKS:

agrON =

Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)
Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
Margin value = Limit value- Emission level.
-- Mean the PK detector measured value is below average limit.
The other emission levels were very low against the limit.
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4.3 Maximum Output Power

TEST CONFIGURATION

EUT Power Sensor

TEST PROCEDURE

According to KDB558074 D01 DTS Meas Guidance v03:

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.

Maximum conducted (average) 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, or to transmit with a constant duty factor.

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.

If the transmitter does not transmit continuously, measure the duty cycle (x) of the transmitter output signal as
described in Section 6.0.

Measure the average power of the transmitter. This measurement is an average over both the on and off
periods of the transmitter.

Adjust the measurement in dBm by adding 10log (1/x), where x is the duty cycle to the measurement result.

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

Frequency Measured Output Measured Output Limits _
Channel (MHz2) Peak Power Average Power (dBm) Verdict
(dBm) (dBm)
1 2412 15.87 12.06 30 PASS
2437 15.85 13.14 30 PASS
11 2462 15.82 13.44 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
Frequency Measured Output Measured Output Limits
Channel (MHz) Peak Power Average Power (dBm) Verdict
(dBm) (dBm)
1 2412 17.56 11.55 30 PASS
2437 17.21 10.90 30 PASS
11 2462 17.62 11.28 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.
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4.3.3 802.11n HT20 Test Mode

A. Test Verdict

Report No.: MWR151101105

Frequency Measured Output Measured Output Limits _
Channel Peak Power Average Power Verdict
(MHz) (dBm) (dBm) (dBm)
1 2412 17.40 11.25 30 PASS
2437 17.55 11.31 30 PASS
11 2462 17.33 11.13 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
Frequency Measured Output Measured Output Limits
Channel Peak Power Average Power Verdict
(MHz) (dBm) (dBm) (dBm)
1 2412 14.87 9.99 30 PASS
2437 14.85 9.75 30 PASS
11 2462 14.82 9.82 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.
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4.4 Power Spectral Density

TEST CONFIGURATION

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

4.41 802.11b Test Mode
A. Test Verdict

Frequenc Report PSD Limits .
Channel (I?IIHz) y (dBrlr)1/100KHz) Refer to Plot (dBm/3KHz) Verdict
1 2412 -4.057 Plot4.4.1 A 8 PASS
6 2437 -3.021 Plot4.4.1 B 8 PASS
11 2462 -2.833 Plot4.4.1C 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

| SEMSE:INT] | ALIGHAUTO 02:41:24 Pr
Avg Type: RMS Frequency
Avg|Hold: 1001100 h

PHO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 30 dB

Mkr1 2.412 881 6 GHz Auto Tune
Ref 29.72 dBm 381 & Gy

Center Freq
2.412000000 GHz

StartFreq
2.4056162500 GHz

Stop Freq
2.418847500 GHz

CF Step
1.369500 MHz
Auto Man

Freq Offset
0Hz

Center 2.412000 GHz Span 13.70 MHz
#Res BW 30 kHz #VBW 100 kHz* Sweep 18.7 ms (8001 pts)

MSG

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

Agilent Spectrum Analyzer - Swept SA
RL | RF |sne bDc | | SENSEINT| | ALIGN AUTO 08:43:30 PM Oct 26, 2015

Center Freq 2.437000000 GHz | Avg Type: RMS
PNO: Wide ~»— 11ig: Free Run Avg|Hold: 100/100

IFGain:Low #atten: 30 dB &

Mkr1 2.437 882 1 GHz Auto Tune
Ref Offset 9.94 dB
10dBidiv  Ref 29.94 dBm .3.021 dBm

Frequency

Center Freq
2.437000000 GHz

StartFreq
2.430148750 GHz

StopFreq
2.443851250 GHz

CF Step
1.370250 MHz
Auto Man

Freq Offset
0Hz

Center 2.437000 GHz Span 13.70 MHz
#Res BW 30 kHz #VBW 100 kHz* Sweep 18.7 ms (8001 pts)

MSG

(Plot 4.4.1 B: Channel 6: 2437MHz @ 802.11b)
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Agilent Spectrum Analyzer - Swept SA
- T [ e e |
Center Freq 2.462000000 GHz

PHO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 30 dB

ALIGHAUTO
Avg Type: RMS
Avg|Hold: 1001100

Ref Offset 8.94 dB
Ref 29.94 dBm

Center 2.462000 GHz
#Res BW 30 kHz

MSG

#VBW 100 kHz*

08:45:21 PM Oct 26, 2015

Mkr1 2.462 882 0 GHz
-2.833 dBm

Span 13.70 MHz
Sweep 18.7 ms (8001 pts)

Report No.: MWR151101105

Frequency

Auto Tune

Center Freq
2.462000000 GHz

StartFreq
2.4556149500 GHz

Stop Freq
2.468850500 GHz

CF Step
1.370100 MHz

uto Man

Freq Offset
0Hz

(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 (MHz2) (dBm/100KHz2) Refer to Plot (dBm/3KHz) Verdict
1 2412 -5.138 Plot4.4.2 A 8 PASS
6 2437 -6.036 Plot4.4.2B 8 PASS
11 2462 -5.661 Plot4.4.2C 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

| SEMSE:INT] ALIGHAUTO
Avg Type: RMS

AvglHold:>100/100

09:00:43 P

Trig: Free Run
#Atten: 30 dB

PHO: Wide —»—
IFGain:Low

Mkr1 2.411 357 GHz

Ref Offset 9.72 dB -5.138 dBm

1LO gB!dw Ref 29.72 dBm

Il P"F"F‘|]"!

Span 24.62 MHz
Sweep 33.6 ms (8001 pts)

Center 2.41200 GHz

#Res BW 30 kHz #VBW 100 kHz*

Frequency

Auto Tune

Center Freq
2.412000000 GHz

StartFreq
2.399690260 GHz

Stop Freq
2.424309750 GHz

CF Step
2.461950 MHz

Auto Man

Freq Offset
0Hz

(Plot 4.4.2 A: Channel 1: 2412MHz @ 802.119g)

| SEMSEINT] | ALIGH AUTD
Avg Type: RMS
Avg|Hold: 1001100

—»— Trig:Free Run
#atten: 30 dB

PNO: Wide
IFGain:Low

Mkr1 2.437 602 GHz

Ref Offset 9.94 dB -6.036 dBm

1LO gB!dw Ref 29.94 dBm

09:02:46 PM Oct 26, 2015

Center 2.43700 GHz

#Res BW 30 kHz #VBW 100 kHz*

Sweep 33.6 ms (8001 pts)

Frequency

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.424712750 GHz

StopFreq
2.449287250 GHz

CF Step
2.457450 MHz

Auto Man

Freq Offset
0Hz

(Plot 4.4.2 B: Channel 6: 2437MHz @ 802.11g)
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Agilent Spectrum Analyzer - Swept SA
- T [ e e |
Center Freq 2.462000000 GHz

PHO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 30 dB

ALIGHAUTO
Avg Type: RMS
Avg|Hold:>100{100

09:04:32 PM Oct 26, 2015

Frequency

Mkr1 2.461 352 GHz Auto Tune

Ref Offset 9.94 dB -5.661 dBm

Ref 29.94 dBm

Center Freq
2.462000000 GHz

StartFreq
2.449715000 GHz

Stop Freq
2.474285000 GHz

CF Step
2.457000 MHz

uto Man

Freq Offset
0Hz

Center 2.46200 GHz
#Res BW 30 kHz

MSG

Span 24.57 MHz
Sweep 33.6 ms (8001 pts)

#VBW 100 kHz*

(Plot 4.4.2 C: Channel 11: 2462MHz @ 802.11g)

4.4.3 802.11n HT20 Test Mode

A. Test Verdict

Frequency Report PSD Limits .
Channel (MHz2) (dBm/100KHz2) Refer to Plot (dBm/3KHz) Verdict
1 2412 -4.735 Plot4.4.3 A 8 PASS
6 2437 -4.586 Plot 4.4.3B 8 PASS
11 2462 -4.815 Plot4.4.3C 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

| SENSEINT]

| ALIGH SUTO

Report No.: MWR151101105

Trig: Free Run
#Atten: 30 dB

PNO: Wide —»—
IFGain:Low

Ref Offset 9.72 dB

E.O dBidiv. Ref 29.72 dBm

Center 2.41200 GHz
#Res BW 30 kHz

MEG

Avg Type: RMS
Avg|Held: 100100

Mkr1 2.412 603 GHz

-4.735 dBm

Span 26.37 MHz

Sweep 36.3 ms (8001 pts)

Frequency

Auto Tune

Center Freq
2.412000000 GHz

StartFreq
2.398813500 GHz

Stop Freq
2.425186500 GHz

CF Step
2637300 MHz

Auto Man

Freq Offset
0Hz

| SENSEINT|

| ALIGHAUTO

—»— Trig:Free Run
#atten: 30 dB

PNO: Wide
IFGain:Low

Ref Offset 9.94 dB
Ref 29.94 dBm

Center 2.43700 GHz
#Res BW 30 kHz

MSG

#VBW 100 kHz*

Avg Type: RMS
Avg|Hold: 1001100

Sweep 36.3 ms (8001 pts)

Frequency

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.423806750 GHz

StopFreq
2.450193250 GHz

CF Step
2638650 MHz

uto Man

Freq Offset
0Hz

(Plot 4.4.3 B: Channel 6: 2437MHz @ 802.11n HT20)
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Agilent Spectrum Analyzer - Swept SA
- T [ e e |
Center Freq 2.462000000 GHz

PHO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 30 dB

ALIGHAUTO
Avg Type: RMS
Avg|Hold: 1001100

09:10:32 P

Ref Offset 8.94 dB
Ref 29.94 dBm

Center 2.46200 GHz
#Res BW 30 kHz

MSG

#VBW 100 kHz*

Mkr1 2.462 607 GHz

-4.815 dBm

Span 26.39 MHz
Sweep 36.3 ms (8001 pts)

Report No.: MWR151101105

Frequency

Auto Tune

Center Freq
2.462000000 GHz

StartFreq
2.448803750 GHz

Stop Freq
2.475196250 GHz

CF Step
2.639250 MHz

uto Man

Freq Offset
0Hz

(Plot 4.4.3 C: Channel 11: 2462MHz @ 802.11n HT20)

4.4.4 802.11n HT40 Test Mode

A. Test Verdict

Frequency Report PSD Limits .
Channel (MHz2) (dBm/100kHz) Refer to Plot (dBm/3KHz) Verdict
3 2422 -10.656 Plot4.4.4 A 8 PASS
6 2437 -11.303 Plot 4.4.4 B 8 PASS
9 2452 -11.063 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

| | | SEMSEINT|

Report No.: MWR151101105

| ALIGHAUTO 09:14:36 P

.Center Freq 2.422000000 GHz

IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 8.94 dB
1LO dBidiv  Ref 29.94 dBm

N
-Mﬁ-

=5me i

RN

i

b T T

ey

Center 2.42200 GHz
#Res BW 30 kHz

MSG

Avg Type: RMS
Avg|Hold: 1001100

Mkr1 2.413 854 GHz
-10.656 dBm

=---
IR
=---
IR
L
L

.

Span 54.53 MHz
Sweep 74.7 ms (8001 pts)

Frequency

Auto Tune

Center Freq
2.422000000 GHz

StartFreq
2.394733760 GHz

Stop Freq
2.449266250 GHz

CF Step
5.453250 MHz
Auto Man

Freq Offset
0Hz

| SENSEINT|

| ALIGHAUTO

PNO: Fast ~—»— T1rig:Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 9.94 dB
Ref 29.94 dBm

Center 2.43700 GHz
#Res BW 30 kHz #VBW 100 kHz*

MSG

Avg Type: RMS
Avg|Hold: 1001100

Mkr1 2.438 860 GHz
-11.303 dBm

Sweep 74.7 ms (8001 pts)

Frequency

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.409751750 GHz

StopFreq
2.464248250 GHz

CF Step
5.449650 MHz
Auto Man

Freq Offset
0Hz

(Plot 4.4.4 B: Channel 6: 243

7MHz @ 802.11n HT40)
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Agilent Spectrum Analyzer - Swept SA

SE W T : ALIGHAUTO

Center Freq 2.452000000 GHz _ Avg Type: RMS i FiEaTEy
Trig: Free Run Avg|Hold: 100/100

#Atten: 30 dB

IFGain:Low

Mkr1 2.448 601 GHz Auto Tune
445 601 CHz

Center Freq
2.452000000 GHz

StartFreq
2.424754750 GHz

Stop Freq
2.479245250 GHz

CF Step
5.449050 MHz

uto Man

Freq Offset
0Hz

Center 2.45200 GHz Span 54.49 MHz
#Res BW 30 kHz #VBW 100 kHz* Sweep 74.7 ms (8001 pts)

MSG

(Plot 4.4.4 C: Channel 9: 2452MHz @ 802.11n HT40)



Page 32 of 91 Report No.: MWR151101105
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

Semi-Anechoic Chamber T I |
tmtodm
Antenna
[ae ]| EUT l.______ T
T : u—l M ——»
80 cm -—
Turntable
| ‘b GroundPlane
J Measurement|[ 1
Above 1GHz only Instrument = oyo| [Controlleg——
| |
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=_1 MI_-Iz/VBW=3MHz, Pegk
Sweep time=Auto (Receiver)
1GHz-40GHz Average Value: RBW=1 Il/IHz/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 11G.

802.11G:
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Test mode: Low Channel (Peak) | Polarization Horizontal
Level (dBu\im)
110
3
4DB
4
60 1M‘Jj
P e B e e e i L Ty
105370 2334. 2358, 2382. 2406. 2430
Frequency {MHz)
Ant. Cable Emission
Fredg. Factor Loss Reading Lewvel Limits Margin Remark
{MHz) {dB) (dB)  (dBuwv) (dBu¥/m) (dBuV/m) {dE)
1 2390.00 28.78 4._61 60.23 568.26 74.00 15.74 Peak
2 2400.00 28.73 4._61 72.38 70.41 74.00 3.59 Peak
3 2407.08 28.81 4.63 103.45 101.53 74.00 -27.53 Peak
Test mode: Low Channel (Peak) | Polarization Vertical
Level (dBuvim)
110
3
DB

b i ~

1053510 2334. 2358. 2382. 2406. 2430
Frequency (MHz)
Ant . Cable Emission
Fredq. Factor Loss Reading Level Limits Margin Eemark
(MH=) (cdB) [g=1=3] [dABul) (dBuVy/m) (dBuV/ ) (dB)
1 2390.00 28.73 4.61 86l.%8 59.81 74 .00 14.19 FPeak
2 2400.00 28.78 4.61 74.91 T2 .94 74 .00 1.06 Peak

3 2407.08 Z85.81 3.63 105.81 103.89 74¢.00 -29.89 Feak
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Test mode: Low Channel (AV) | Polarization Horizontal
Level (dBu\/m)
100
3
1//
105310 2334. 2358. 2382. 2406. 2430
Frequency (MHz)
Ant. Calble Emission
Frecdg. Factor Loss Beading Lewvel Limits Margin Remark
(MH=z) (dB) {AB) {dBuv) (dBuvV/m) (dBuv/m) {dE)
1 Z2390.00 28.78 4,61 45,42 43 .45 54.00 10.55 Average
2 z400.00 28.78 4,61 55.53 53.56 54,00 0.44 Average
3 z418.84 28.81 4,63 o0.94 89.02 54.00 -35.02 Average
Test mode: Low Channel (AV) | Polarization Vertical
Level (dBuWim)
100
3
55 2 4DB
1/ “‘M\
105310 2334, 2358. 2382. 2406. 2430
Frequency (MHz)
int. Cable Emis=sion
Freq. Factor Loss Reading Lewvel Limits Margin Remark
(MHz) =1:)] {dB) {dBuv) (dBuV/m) (dBuW/m) {dE)
4 2390.00 28.78 4.61 47 .72 45.75 54 .00 8.25 Average
2 Z400.00 28.78 4.61 55.66 53.69 54,00 0,31 Average
3 z415.84 25.81 4.63 9z .96 91.04 54.00 -37.04 Average
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Test mode: High Channel (Peak) | Polarization Horizontal
Lewvel (dBuvim)
120
1
74DB
65
QMMMWWM
103435 2456. 2467. 2478. 2480. 2500
Frequency {(MHz)
Ant. Cable Emission
Fredq. Factor Lo=s= Reading Lewvel Limits Margin Remark
[(MH=z) [g=0:0] (cE] [dABuW) (dBuV/m) (dBuV/m) (cE]
1 2457.21 28.90 4.68 103.73 101.94 74.00 -27.94 Peak
2 24383 .50 28.93 4.70 60.74 58.99 74 .00 15.01 Peak
Test mode: High Channel (Peak) | Polarization Vertical
Level {(dBuVim)
120
1
74DB
65 LNMJ/ 2
et R T B P S TN
10 5445 2456. 2467. 2478. 2480, 2500
Frequency {(MHz)
Int. Cable Emis=ion
Frecd. Factor Loss Reading Level Limits Margin EREemark
[MHz) =03 {dB) (dBuWv) (dBuV/m) (dBuVY/mm) {dE)
1 2457.21 28.90 4.68 105.17 103.38 74.00 -29.38 Peak
z 2483.50 28.93 4.70 62.36 60.61 74 .00 13.39 Peak
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Test mode: High Channel (AV) | Polarization Horizontal
Level (dBuVim)
100
1
55 ‘_F/ 54DB
\\2
105415 2456. 2467. 2478. 2489. 2500
Freguency (MHz)
int. Cakle Emission
Freg. Factor Loss Reading Lewvel Limits Margin Femark
(MHz) {dE) {dE) {dBuv) (dBuV/m) (dBuV/m) {dE)
1 2469.04 28.90 4. 68 91.77 89.98 54.00 -35.98 Average
z 2483 .50 25.093 4.70 47.52 45,77 54,00 8.23 Average
Test mode: High Channel (AV) | Polarization Vertical
Level (dBuv/m)
100
1
55 / 54DB
\2
105345 24586. 2467. 2478, 2480. 2500
Fregquency (MHz)
int. Cable Emis=sion
Freqg. Factor Loss Reading Lewel Limits Margin Remark
(MHz) (dBE) {dB) { dBuv) (dBuWV/m) (dBuv/m) idB)
1 2469.04 2&.90 4.68 93.21 91.42 S4.00 -37.42 Average

2 24583 .50 25.93 4.70 45.8:2 47 .07 54.00 6.93 Average
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4.5.2 For Conducted Bandedge Measurement

802.11b

A. Test Plots

| SEMSE:INT| |

ALTGM AUTO
Avg Type: Log-Pwr
Avg|Hold: 1001100

Frequency

—w— Trig:Free Run

IFGain:Low #Atten: 30 dB

Auto Tune
Ref Offset 9.72 dB
10 dBidiv. Ref 29.72 dBm e e |
Center Freq
2.381000000 GHz
| R b e, |
' StartFreq
2.336000000 GHz
| S |
StopFreq
2.426000000 GHz
 dsi e |
Stop 2.42600 GHz CF St
ep
Sweep 9.07 ms (8001 pts) et
MKR| MODE| TRC, SCL ® Y FUMCTION FUNCTION WIDTH FUMNCTIOM VaLLE Auto Man
N N [1]¢f] 2.410 486 GHz 1.705 dBm L T |
il N[ 1 2.400 000 GHz 42,012 dBm ]
£l N | 2.390 000 GHz 50,557 dBm ]
4 2.371 123 GHz 49,670 dBm I Freq Offset
5 1 ] 0Hz
6 1 ]
7 ] ]
8 ] ]
9 1 ]
10 1 ]
1 ] ]
12 I I [ |

| SEWSE:INT| | ALTGM AUTO
Avg Type: Log-Pwr
Avg|Hold: 1001100

Frequency

Trig: Free Run
#Atten: 30 dB

: Fast %
n:Low

IFGai

pT——— Mkrd 2.486 723 GHz sl Tune
Ref 20.94 dBm =49.151 dBmy.
Center Freq
2.493000000 GHz
S R R |
' StartFreq
2.448000000 GHz
| EEEE T |
StopFreq
2538000000 GHz
Emrmme
Stop 2.53800 GHz CF Step
#VBW 300 kHz Sweep 9.07 ms (8001 pts) et
MKR| MODE| TRC, SCL ® Y FUMCTION FUMCTION WIDTH FUNCTION VaLUE Auto Man
8 N [1[f] 2461489GHz|  2858dBm| [ | T |
Al N [1]f]  2483600GHz|[  51.162 dBm)| I
3 | 2500000GHz| 52530dBm[ | [ | Freq Offset
"M N |1[f| 2486723GHz| 49151dBm| | [ 0 | q
a o r - ] 0Hz
L€  r ]
o ]
- | ! 0 v - o ]
e r ]
o - ]
11 I -
ywa | | [ | | |

=
7]
(2]

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

A. Test Plots

| SEMSE:INT] | ALIGH AUTO
Avg Type: Log-Pwr
PNO: Fast ~—»— 1rig:Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB DE

Mkr4 2.389 190 GHz Auto Tune

Frequency

Ref Offset9.72 dB

Ref 29.72 dBm -39.912 dBm

Center Freq
2.381000000 GHz

StartFreq
2.336000000 GHz

StopFreq
2.426000000 GHz

Stop 2.42600 GHz CF Step
Sweep 9.07 ms (8001 pts) et

MKR MODE| TRC) SCL. I i FUNCTION FUNCTION WADTH FUNCTION vALUE Auto Man

Freq Offset
0 Hz

| SEMSE:INT| | ALIGM AUTO
Avg Type: Log-Pwr
Avg|Hold: 1001100

Frequency

PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 30 dB

Auto T
Ref Offset 9.94 dB Mkrd 2.484 473 GHz e

Ref 20.94 dBm___ N N -39.533 dBminuE.
7|7}77|7|7777 CenterFreq
—|7‘4‘7|7| RN mmm | 2.493000000 GHz
prevy ‘ R |
' StartFreq
2.448000000 GHz
| ]
1 " Stop Freq
[:1 2538000000 GHz
- - | |
Start 2.44800 GHz Stop 2.53800 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 9.07 ms (8001 pts) 9.000000 MHz
MKR| MODE| TRC, SCL X Y FUMCTION FUMCTION WIDTH FUMNCTIOM VALLIE m Man
U N [t 2451039GHa|  adgzdmm| | TR S
[ N | | 2483500 GHz[ A4574dBm| [ [ ]

2.500 000 GHz 63062dBm| | T ]
24844T3GHz|  39533aBm| | | | FUEEjeliE

0 Hz

(Plot 4.5.2.2 B: Channel 11: 2462MHz @ 802.11 g)
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802.11n HT20

| SENSEINT] [ ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast ~—»— 1rig:Free Run Avg|Hold: 100/100 i
IFGain:Low #Atten: 30 dB oeT [l

Mkr4 2.388 605 GHz Auto Tune

Frequency

Ref Offset9.72 dB

Ref 29.72 dBm -39.809 dBm

Center Freq
2.381000000 GHz

StartFreq
2.336000000 GHz

StopFreq
2.426000000 GHz

Stop 2.42600 GHz CF Step
Sweep 9.07 ms (8001 pts) et

MKR MODE| TRC) SCL. I i FUNCTION FUNCTION WADTH FUNCTION vALUE Auto Man

N N [1]¢f] 2411353 GHz

I
2 I
I
1 AN freqOfiser
5 I 0Hz
6 I
7 I
8 I
9 I
10 I
11 I
12 I I
MG STATUS

| SEMSEINT| | ALIGN AUTO

Center Freq 2.493000000 GHz . Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 30 dB CET (il

Mkrd 2.485 373 GHz Auto Tune
Effo;gsﬁ.ggﬁ I - . ] _ -40.904 dBm

Frequency

Center Freq
2.493000000 GHz

StartFreq
2.448000000 GHz

StopFreq
2538000000 GHz

Stop 2.53800 GHz CF Step
Sweep 9.07 ms (8001 pts) St

MKR| MODE| TRC) SCL. * i FUNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man

1 INNEREA 2.461 354 GHz 2420dBm| | 0000001 000000000 |FEEEEEEEEE
2.483 500 GHz 45158 dBm[ | ]
2500000 GHz 52,080 dBm
2.485 373 GHz -40.904 dBm FreqOffset

0 Hz

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



