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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 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 . | Nov 15, 2015
Testing commenced on . | Nov 15, 2015
Testing concluded on . | Nov 24, 2015

2.2. Product Description

The AURA TECHNOLOGY LIMTED’s Model: MT7 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 TELPAD

Model Number MT7

FCCID 2ACWO-MT7

Modilation Type GMSK for GSM/GPRS, 8-PSK for EDGE,QPSK for UMTS
Antenna Type Internal

UMTS Operation Frequency Band Device supported UMTS FDD Band V

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

WLAN FCC Operation frequency

BT FCC Operation frequency 2402MHz-2480MHz
HSDPA Release Version Release 8

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

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)

WLAN FCC Modulation Type

BT Modulation Type GFSK,8DPSK,m/4DQPSK(BT 3.0+HS)

Hardware version V01.00.22

Software version V01

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+HS

GSM/EDGE/GPRS Supported GSM/GPRS/EDGE
GSM/EDGE/GPRS Power Class GSM850:Power Class 4/ PCS1900:Power Class 1

GSM/EDGE/GPRS Operation

F GSM850 :824.2MHz-848.8MHz/PCS1900:1850.2MHz-1909.8MHz
requency

GSM/EDGE/GPRS Operation

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

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: 3.70VDC)

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

O}12V DC 0|24V DC

@| Other (specified in blank below)

DC 3.70V/DC 5.0V Adapter from AC 120V/60Hz

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

2.4.1 General Description

TELPAD is subscriber equipment in the WCDMA/GSM system. The HSPA/UMTS frequency band is Band V;
The GSM/GPRS/EDGE frequency band includes GSM850 and GSM900 and DCS1800 and PCS1900, but
only Band V and GSM850 and PCS1900 bands test data included in this report. The TELPAD implements
such functions as RF signal receiving/transmitting, HSPA/UMTS 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 TELPAD, 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.

2.4.2 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
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

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 119_L,119_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
Restricted

Measurement Method

FCC KDB
558074§12.1,Radiated(cabinet/case
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emissions with
Impedance matching for antenna-port).

Test Environment NTNV

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

EUT Configuration

Test Case Test .Conditions _
Configuration Description
AC Power Line Conducted Measurement Method AC mains conducted.
Emissions Test Environment NTNV
EUT Configuration 11b_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 MCSO0 and bandwidth of 20MHz using SISO mode.
11n HT40 IEEE 802.11n with data date of MCS7 and bandwidth of 40MHz using SISO mode.

2.5. EUT operation mode

The application provider specific test software to control sample in continuous TX and RX (Duty Cycle >98%)
for testing meet KDB558074 test requirement.

IEEE 802.11b/g/n: Thirteen channels are provided to the EUT.

Channel Frequency(MHz) Channel Frequency(MHz)
1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 11 2462
5 2432 12 2467
6 2437 13 2472
7 2442
RX Freq. Ch. BW
Test Mode RF Ch. BG Port TX Freq. [MHz] e T
L BG 1 Ch No. 1/ 2412MHz 20
'EE1E1 ioz' M BG 1 Ch No. 6/ 2437 MHz 20
H BG 1 Ch No. 11/ 2462MHz 20
L BG 1 Ch No. 1/ 2412MHz 20
'EE1E1 802. M BG 1 Ch No. 6/ 2437 MHz 20
g H BG 1 Ch No. 11/ 2462MHz 20
L BG 1 Ch No. 1/ 2412MHz 20
ﬁEnEHBTOZZd M BG 1 Ch No. 6/ 2437 MHz 20
H BG 1 Ch No. 11/ 2462MHz 20
L BG 1 Ch No. 3 / 2422MHz 20
ﬁEnEHBTOfd M BG 1 Ch No. 6/ 2437 MHz 20
H BG 1 Ch No. 9 / 2452MHz 20
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2.6. Block Diagram of Test Setup

EUT

Report No.: A15N0166217-WLAN

Fig. 2-1 Configuration of Tested System

Adapter

Adapter:
MODEL:JY-05210

——»

INPUT:100-240V~0.3A 50/60Hz 0.3A

OUTPUT: 5.0V DC 2.1A
< Shielded

4 Unshielded

2.7. Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended for FCC ID: 2ACWO-MT7 filing to comply with Section 15.247 of the

FCC Part 15, Subpart C Rules.
2.8. Modifications

No modifications were implemented to meet testing criteria.

2.9. NOTE

AC120V/60Hz

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

Environment Parameter

Selected Values During Tests

Temperature

Voltage

Relative Humidity

NTNV Ambien

t

3.70vDC

Ambient

1. The EUT is a TELPAD with GSM/UMTS/WLAN and Bluetooth function, The functions of the EUT listed as

below:
Test Standards Reference Report
GSM FCC Part 22H/ FCC Part 24 E A15N0166217-GSM
UMTS FCC Part 22H A15N0166217-WCDMA
WLAN FCC Part 15.247 A15N0166217-WLAN

Bluetooth-BR

FCC Part 15.247

A15N0166217-BR

Bluetooth-LE

FCC Part 15.247

A15N0166217-LE

JBC FCC Part 15 Subpart B A15N0166217-JBC
SAR FCC Per 47 CFR 2.1093(d) A15N0166217-SAR

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 J — — —
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

Report No.: A15N0166217-WLAN

3.1. Address of the test laboratory

Dongguan Dongdian Testing Service Co.,Ltd
No.17, Zongbu Road 2, Songshan Lake Sci&Tech, Industry Park, Dongguan City, Guangdong
Province, China
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:

IC Registration No.: 10288A-1

The 3m alternate test site of Dongguan Dongdian Testing Service Co.,Ltd EMC Laboratory has been
registered by Certification and Engineer Bureau of Industry Canada for the performance of with Registration
No.: 10288A-1 on May, 2012.

FCC-Registration No.: 270092

Dongguan Dongdian Testing Service 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 270092, Mar, 2015.

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 Test Test Recorded
Specification Test case Mod ch | In R Pass Fail NA | NP Remark
clause ode anne n Report
Antenna X Lowest X Lowest
§15.247(b)(4) ain 802.11b X] Middle 802.11b X Middle D O 0 | O | complies
9 X] Highest X1 Highest
Power 2831 :]]b X Lowest ggg] ]b X Lowest
§15.247(e) spectral 119 X Middle 119 X Middle X O | O | O | complies
g 80211 HT20 | o Lon S | 802110 HT20 | (o ok B
Y| 802.11n HT40 9 802.11n HT40 9
Spectrum 802.11b X 802.11b
. Lowest X Lowest
bandwidth 802.11g . 802.11g . X .
§15.247(a)1) | "6 g8 | 802.11n HT20 % '\H"i'dg(';t 802.11n HT20 % Mi'dg(';t X O | O | O | complies
bandwidth | 802.11n HT40 9 802.11n HT40 9
Maximum 2821 1b X Lowest 2831 1b X Lowest X
§15.247(b)(1) output 119 X Middle 119 X Middle X O | O | O | complies
wer 80211 HT20 | g o @ | 802110 HT20 | o Lol S |
P 802.11n HT40 9 802.11n HT40 9
Band edge 802.11b 802.11b
; 802.11g X Lowest 802.11g X Lowest X .
§15.247(d) %%r:gﬂi{‘ecf 802.11n HT20 | [X] Highest | 802.11n HT20 | R Highest | X | & | 0 | O | complies
802.11n HT40 802.11n HT40
Band edge 802.11b 802.11b
. 802.11g X Lowest 802.11g X Lowest .
§15.205 C(;amdﬁ'a"f‘e”ge 802.11n HT20 | X Highest | 802.11n HT20 | X Highest | &3 O | O | O | complies
802.11n HT40 802.11n HT40
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X 802.11b I Lowest 802.11b [ Lowest
spurious 802.11g ; 802.11g ! X .
§15.247(d) | gmissions | 802.11n HT20 % m‘dg";t 802.11n HT20 % m‘dg(';t X O | O | O | complies
conducted | 802.11n HT40 9 802.11n HT40 9
s Jr?éus ggg] lb X Lowest Xl Lowest
§15.247(d) puric 119 X Middle 802.11b X Middle X O | O| O | complies
emissions 802.11n HT20 I Highest X Highest
radiated | 802.11n HT40 9 9
RX
spurious n n n n .
§15.109 emissions / / / / X O O [0 | complies
radiated
X
spurious
§15.209(a) Emissions 802.11b -/- 802.11b -/- X | | [0 | complies
radiated
<30 MHz
Conducted
§1§?51 %(73) Emissions 802.11b - 802.11b - X | O | O O | complies
’ <30 MHz
Remark:

1. The measurement uncertainty is not included in the test result.
2. NA = Not Applicable; NP = Not Performed

Preliminary tests were performed in different data rate to find the worst radiated emission. The data rate
shown in the table below is the worst-case rate with respect to the specific test item. Investigation has been
done on all the possible configurations for searching the worst cases. The following table is a list of the test
modes shown in this test report.

Test Items Mode Data Rate | Channel

Maximum Peak Conducted Output Power 11b/DSSS 1 Mbps 1/6/11

Power Spectral Density

6dB Bandwidth 11g/OFDM 6 Mbps 1/6/11

Spurious RF conducted emission

Radiated Emission 9kHz~1GHz& 11n HT20/0FDM 6.5Mbps | 1/6/11

Radiated Emission 1GHz~10" Harmonic 11n HT40/OFDM 13.5Mbps 3/6/9

11b/DSSS 1 Mbps 1/11

Band Edge 11g/OFDM 6 Mbps 1/11
11n HT20/OFDM 6.5Mbps 1/11
11n HT40/OFDM 13.5Mbps 3/9

3.5. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to ETSI TR 100 028 “ Electromagnetic
compatibility and Radio spectrum Matters (ERM); Uncertainties in the measurement of mobile radio
equipment characteristics” and is documented in the Dongguan Dongdian Testing Service Co.,Ltd. quality
system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to
that tested may result in additional deviation. The manufacturer has the sole responsibility of continued
compliance of the device.

Hereafter the best measurement capability for Dongguan Dongdian Testing Service Co.,Ltd is reported:
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Measurement
Test Range Uncertainty Notes
Radiated Emission 30~1000MHz 3.14 dB (1)
Radiated Emission 1~18GHz 2.56 dB (1)
Radiated Emission 18-40GHz 3.90 dB (1)
Conducted Disturbance 0.15~30MHz 2.44 dB (1)
Conducted Power 9KHz~18GHz 0.60 dB (1)
Power Spectral Density 9KHz~18GHz 1.20 dB (1)
Spurious RF Conducted Emission 9KHz~40GHz 0.60 dB (1)
Band Edge Compliance of RF Emission 9KHz~40GHz 0.60 dB (1)
Occuiped Bandwidth 9KHz~40GHz 1% (1)

3.6. Equipments Used during the Test

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=1.96.

Radiated Emission
ltem | Test Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 | pitedroadband | shwarzBeck | VULB9163 | 462 2014/04/12 | 3 years
2 EMI TEST Receiver | Rohde&Schwarz | ESU8 100316 2015/10/21 1 years
3 EMI TEST Software | Audix E3 6.111111 N/A N/A
4 Horn Anternna EMCO 3116 00060095 2014/04/12 3 years
5 Pre-Amplifer Rohde&Schwarz | SCU-01 10049 2015/10/21 1 years
6 Pre-Amplifer A.H. PAMO0-0118 | 360 2015/10/21 1 years
. PAM-
7 Pre-Amplifer A.H. 1840VH 562 2015/10/21 1 years
g | pouble Ridged Hom | pondesschwarz | HF907 100265 2014/04/112 | 3 years
ntenna
9 ﬁc“"e Loop Schwarz beck | FMZB1519 | 0.38 2014/04/12 | 3 years
ntenna
11 | TURNTABLE MATURO TT2.0 — N/A N/A
12 | ANTENNA MAST MATURO TAM-4.0-P N/A N/A
13 | Spectrum Analyzer | Rohde&Schwarz | FSU26 1166.1660.26 | 2015/10/21 1 years

Maximum Peak Output Power / 20dB Bandwidth / Number of hopping frequency& Time of Occupancy / Band

Edge Compliance of RF Emission / Spurious RF Conducted Emission/ Frequency Separation
ltem Test Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 Power Sensor Rohde&Schwarz | NRP-Z81 102638 2015/10/28 1 years
2 Spectrum Analyzer | Rohde&Schwarz | FSU26 1166.1660.26 | 2015/10/21 1 years
AC Power Conducted Emission
ltem | Test Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1 Artificial Mains Rohde&Schwarz | ENV216 101109 2015/10/22 1 years
2 Artificial Mains Rohde&Schwarz | ESH3-Z5 100309 2015/10/22 1 years
3 EMI Test Receiver Rohde&Schwarz | ESU8 100316 2015/10/22 1 years
4 Pulse Limiter Rohde&Schwarz | ESH3-Z2 101242 2015/10/22 1 years
5 EMI TEST Software | Audix E3 6.111111 N/A N/A
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4. TEST CONDITIONS AND RESULTS

4.1. AC Power Conducted Emission

TEST CONFIGURATION

Hhielded Footns

EUT

Test

C Receiver

LIEH

l 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.

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

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

4 The EUT received DC5V power from PC, the adapter of PC 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 :

Fr n Maximum RF Line Voltage (dBuV)
‘m‘;_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 are performed at WLAN Link mode.




Page 14 of 62 Report No.: A15N0166217-WLAN

For AC 120V/60Hz from Power Adapter

Level {dBuV)

80

70

EU\ FCC PART15 B QP

FCC PART15 B AV

20

10

A5 .2 5 1 2 5 10 20 30
Frequency (MHz)

Item Freq Read LISN Cable Pulse Result Limit Over Detector Phase
Level Factor Loss Limiter Level Line Limit
Factor
(Mark) | (MHz) (dBuV) (dB) (dB) (dB) (dBuV) (dBuV) (dB)
1 0.20 20.64 9.62 0.02 9.85 40.13 53.80 -13.67 | Average LINE
2 0.20 31.76 9.62 0.02 9.85 51.25 63.80 -12.55 QP LINE
3 0.32 19.00 9.63 0.02 9.85 38.50 49.66 -11.16 | Average LINE
4 0.32 27.73 9.63 0.02 9.85 47.23 59.66 -12.43 QP LINE
5 0.56 16.38 9.63 0.04 9.86 35.91 46.00 -10.09 | Average LINE
6 0.56 27.77 9.63 0.04 9.86 47.30 56.00 -8.70 QP LINE
7 0.77 15.95 9.62 0.08 9.86 35.51 46.00 -10.49 | Average LINE
8 0.77 25.40 9.62 0.08 9.86 44.96 56.00 -11.04 QP LINE
9 0.97 14.76 9.62 0.05 9.87 34.30 46.00 -11.70 | Average LINE
10 0.97 25.74 9.62 0.05 9.87 45.28 56.00 -10.72 QP LINE
Note:

1. Result Level = Read Level +LISN Factor + Pulse Limiter Factor + Cable loss.
2. If QP Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 200 Hz (9 kHz—150 kHz), 9 kHz (150 kHz—30 MHz), Step size: 4 kHz, Scan time: auto.
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60
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FCC PART15B QP

FCC PART15B AV

15 .2 5 1 2 5 10 20 30
Frequency (MHz)
Item Freq Read LISN Cable Pulse Result Limit Over Detector Phase
Level Factor Loss Limiter Level Line Limit
Factor
(Mark) | (MHz) (dBuV) (dB) (dB) (dB) (dBuv) (dBuv) (dB)
1 0.19 20.63 9.59 0.02 9.85 40.09 53.84 -13.75 | Average | NEUTRAL
2 0.19 32.24 9.59 0.02 9.85 51.70 63.84 -12.14 QP NEUTRAL
3 0.32 18.54 9.60 0.02 9.85 38.01 49.71 -11.70 | Average | NEUTRAL
4 0.32 26.96 9.60 0.02 9.85 46.43 59.71 -13.28 QP NEUTRAL
5 0.56 16.21 9.61 0.04 9.86 35.72 46.00 -10.28 | Average | NEUTRAL
6 0.56 27.37 9.61 0.04 9.86 46.88 56.00 -9.12 QP NEUTRAL
7 0.77 15.71 9.61 0.08 9.86 35.26 46.00 -10.74 | Average | NEUTRAL
8 0.77 24.93 9.61 0.08 9.86 44.48 56.00 -11.52 QP NEUTRAL
9 0.97 14.50 9.60 0.05 9.87 34.02 46.00 -11.98 | Average | NEUTRAL
10 0.97 25.28 9.60 0.05 9.87 44.80 56.00 -11.20 QP NEUTRAL
Note:

1. Result Level = Read Level +LISN Factor + Pulse Limiter Factor + Cable loss.
2. If QP Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 200 Hz (9 kHz—150 kHz), 9 kHz (150 kHz—30 MHz), Step size: 4 kHz, Scan time: auto.
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FCC PART15B QP

FCC PART15 B AV

N

A5 2 5 1 2 5 10 20 30
Frequency {(MHz)
Item Freq Read LISN Cable Pulse Result Limit Over Detector Phase
Level Factor Loss Limiter Level Line Limit
Factor

(Mark) | (MHz) (dBuV) (dB) (dB) (dB) (dBuV) (dBuvV) (dB)
1 0.20 20.62 9.59 0.02 9.85 40.08 53.80 -13.72 | Average | NEUTRAL
2 0.20 34.01 9.59 0.02 9.85 53.47 63.80 -10.33 QP NEUTRAL
3 0.26 15.87 9.60 0.02 9.85 35.34 51.51 -16.17 | Average | NEUTRAL
4 0.26 25.24 9.60 0.02 9.85 44.71 61.51 -16.80 QP NEUTRAL
5 0.32 16.63 9.60 0.02 9.85 36.10 49.66 -13.56 | Average | NEUTRAL
6 0.32 24 .57 9.60 0.02 9.85 44.04 59.66 -15.62 QP NEUTRAL
7 0.45 14.82 9.61 0.03 9.87 34.33 46.89 -12.56 | Average | NEUTRAL
8 0.45 23.22 9.61 0.03 9.87 42.73 56.89 -14.16 QP NEUTRAL
9 0.56 14.66 9.61 0.04 9.86 34.17 46.00 -11.83 | Average | NEUTRAL
10 0.56 24.67 9.61 0.04 9.86 4418 56.00 -11.82 QP NEUTRAL
11 0.78 15.55 9.61 0.08 9.86 35.10 46.00 -10.90 | Average | NEUTRAL
12 0.78 23.45 9.61 0.08 9.86 43.00 56.00 -13.00 QP NEUTRAL

Note:

1. Result Level = Read Level +LISN Factor + Pulse Limiter Factor + Cable loss.
2. If QP Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 200 Hz (9 kHz—150 kHz), 9 kHz (150 kHz—30 MHz), Step size: 4 kHz, Scan time: auto.
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Level (dBuV)

20

70
FCC PART15 B QP

60

FCC PART15 B AV

50¢

40

30

20

10

A5 .2 5 1 2 5 10 20 30
Frequency (MHz)

Item Freq Read LISN Cable Pulse Result Limit Over Detector Phase
Level Factor Loss | Limiter Level Line Limit
Factor
(Mark) | (MHz) (dBuv) (dB) (dB) (dB) (dBuv) (dBuv) (dB)
1 0.15 14.71 9.61 0.01 9.84 34.17 56.00 -21.83 | Average LINE
2 0.15 27.99 9.61 0.01 9.84 47.45 66.00 -18.55 QP LINE
3 0.20 20.34 9.62 0.02 9.85 39.83 53.71 -13.88 | Average LINE
4 0.20 33.13 9.62 0.02 9.85 52.62 63.71 -11.09 QP LINE
5 0.33 16.97 9.63 0.02 9.85 36.47 49.57 -13.10 | Average LINE
6 0.33 25.09 9.63 0.02 9.85 44 .59 59.57 -14.98 QP LINE
7 0.53 14.72 9.63 0.04 9.87 34.26 46.00 -11.74 | Average LINE
8 0.53 23.84 9.63 0.04 9.87 43.38 56.00 -12.62 QP LINE
9 0.56 14.83 9.63 0.04 9.86 34.36 46.00 -11.64 | Average LINE
10 0.56 25.34 9.63 0.04 9.86 44.87 56.00 -11.13 QP LINE
11 0.78 16.08 9.62 0.08 9.86 35.64 46.00 -10.36 | Average LINE
12 0.78 23.87 9.62 0.08 9.86 43.43 56.00 -12.57 QP LINE
Note:

1. Result Level = Read Level +LISN Factor + Pulse Limiter Factor + Cable loss.
2. If QP Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 200 Hz (9 kHz—150 kHz), 9 kHz (150 kHz—30 MHz), Step size: 4 kHz, Scan time: auto.
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4.2. Radiated Emission

TEST CONFIGURATION

Frequency range 9KHz — 30MHz

Turntable iLoop antenna

0.8m Tes.t
Receiver
| —
Ground Plane Coaxial Cable
Frequency range 30MHz — 1000MHz
]
e 3m
Turntable
\ EUT 1m to 4m
Test i
Receiver 0.8m
[ |
| 7
Ground Plane > Coaxial Cable

Frequency range above 1GHz-25GHz

Semi-Anechoic Chamber T — B
tnrto4m
Antenna
[ae]| EVT J[._.___ -
I ] -
T —— M —
80 cm -—
Turntable

| ‘-  GroundPlane

| Measurement| [
Above 1GHz only Instrument 1 oy0 |Contro|lar|>—

Control Room

TEST PROCEDURE

1. The EUT was placed on a turn table which is 0.8m above ground plane.
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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 32.768KHz and maximum operation
frequency was 2480MHz.so radiated emission test frequency band from 9KHz 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

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,
1GHz-40GHz Sweep time=Auto Peak

Average Value: RBW=1MHz/VBW=10Hz,
Sweep time=Auto

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) (dBuV/im) | (dBuV/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 Radiated (dBpV/m) Radiated (pV/m)
(Meters)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)
1.705-30 3 20log(30)+ 40log(30/3) 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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Page 20 of 62

Remark: 1. We tested three positions and recorded worst case.

2. We tested WLAN IEEE 802.11b Link mode for below 1G;

For 9KHz to 30MHz

Report No.: A15N0166217-WLAN

Frequency Corrected Reading FCC Limit Over Limit Detector
(MHz) (dBuV/im)@3m (dBuV/m) @3m (dB)
- - QP
Remark:
1. Over Limit = Emission level - Limit value
2. “---“ states emission level at least lower than limit 20dB, so without recorded any values;
For 30MHz to 1000MHz
20 Level (dBuVW/m)
70
60
FCC PART15 B|RE
s
5
40 ! - 3 4
1
» WW (
20
10
% 50 100 200 500 1000
Frequency (MHz)
Item Freq Read Antenna Cable Result Limit Over Detector | Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBuV) (dB/m) dB (dBpV/m) (dBpV/m) (dB)
1 41.28 17.47 14.00 1.00 32.47 40.00 -7.53 QP VERTICAL
2 148.44 29.70 8.67 1.79 40.16 43.50 -3.34 QP VERTICAL
3 287.99 20.92 14.25 2.67 37.84 46.00 -8.16 QP VERTICAL
4 478.85 19.95 15.98 3.62 39.55 46.00 -6.45 QP VERTICAL
5 742.26 18.64 19.26 4.50 42.40 46.00 -3.60 QP VERTICAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.

3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.




Level (dBuV/m)
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80

70
&0
FCC BART15 BRE
50 y
- 4 B '

40 i 2 =

30 \U WL"'

20

10

{]30 50 100 200 500 1000
Frequency (MHz)
Item Freq Read Antenna Cable Result Limit Over Detector | Polarization
Level Factor Loss Level Line Limit
(Mark) (MHz) (dBuVv) (dB/m) dB (dBuv/m) (dBuv/m) (dB)
1 148.44 25.60 8.67 1.79 36.06 43.50 -7.44 QP HORIZONTAL
2 218.31 24.80 10.90 2.20 37.90 46.00 -8.10 QP HORIZONTAL
3 239.99 25.86 11.70 2.32 39.88 46.00 -6.12 QP HORIZONTAL
4 287.99 24.34 14.25 2.67 41.26 46.00 -4.74 QP HORIZONTAL
5 651.94 14.23 18.40 4.21 36.84 46.00 -9.16 QP HORIZONTAL
6 742.26 18.99 19.26 4.50 42.75 46.00 -3.25 QP HORIZONTAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.
3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto.




For 1GHz to 25GHz
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802.11b Mode@ Low Channel @ Channel 1 @ 2412 MHz

ltem Fre Read | Antenna | PRM | Cable Result Limit Over
(Mark) (MHg) Level Factor | Factor | Loss Level Line Limit Detector Polarization
(dBuV) | (dB/m) dB (dB) | (dBuV/m) | (dBuV/m) (dB)
1 4824.00 | 56.45 35.52 2911 | 12.10 62.14 74.00 -11.86 Peak Horizontal
1 4824.00 | 4197 | 3552 | 29.11 | 1210 | 47.66 54.00 -6.34 AV Horizontal
2 7236.00 | 52.71 37.46 29.76 | 15.26 60.27 74.00 -13.73 Peak Horizontal
2 7236.00 | 36.83 | 37.46 | 29.76 | 15.26 | 44.39 54.00 -9.61 AV Horizontal
ltem Fre Read | Antenna | PRM | Cable Result Limit Over
(Mark) (MHg) Level Factor | Factor | Loss Level Line Limit Detector Polarization
(dBuV) | (dB/m) dB (dB) | (dBuV/m) | (dBuV/m) (dB)
1 4824.00 | 53.02 35.52 2911 | 12.10 58.71 74.00 -15.29 Peak Vertical
1 4824.00 | 38.59 35.52 2911 | 12.10 44 28 54.00 -9.72 AV Vertical
2 7236.00 | 52.36 37.46 29.76 | 15.26 59.92 74.00 -14.08 Peak Vertical
2 7236.00 | 37.27 37.46 29.76 | 15.26 44 83 54.00 -9.17 AV Vertical
802.11b Mode@ Middle Channel @ Channel 6 @ 2437 MHz
ltemn Fre Read | Antenna | PRM | Cable Result Limit Over
(Mark) (MHg) Level Factor | Factor | Loss Level Line Limit Detector Polarization
y m puV/im puV/m
dBuV dB/ dB dB dBuV/ dBuV/ dB
1 4874.00 | 55.40 35.51 29.08 | 12.04 61.01 74.00 -12.99 Peak Horizontal
1 4874.00 | 40.27 35.51 29.08 | 12.04 45.88 54.00 -8.12 AV Horizontal
2 7311.00 | 49.57 37.30 29.88 | 15.32 57.47 74.00 -16.53 Peak Horizontal
2 7311.00 | 36.46 37.30 29.88 | 15.32 44.36 54.00 -9.64 AV Horizontal
ltem Fre Read | Antenna | PRM | Cable Result Limit Over
(Mark) (MHg) Level Factor | Factor | Loss Level Line Limit Detector Polarization
(dBuV) | (dB/m) dB (dB) | (dBuV/m) | (dBuV/m) (dB)
1 4874.00 | 51.56 35.51 29.08 | 12.04 57.17 74.00 -16.83 Peak Vertical
1 4874.00 | 38.47 | 35.51 | 29.08 | 12.04 | 44.08 54.00 -9.92 AV Vertical
2 7311.00 | 48.09 37.30 29.88 | 15.32 55.99 74.00 -18.01 Peak Vertical
2 7311.00 | 35.70 | 37.30 | 29.88 | 15.32 | 43.60 54.00 | -10.40 [ AV Vertical
802.11b Mode@ High Channel @ Channel 11 @ 2462 MHz
Read | Antenna | PRM | Cable Result Limit Over
Iltem Fre
(Mark) (MHg) Level Factor | Factor | Loss Level Line Limit Detector Polarization
(dBuV) | (dB/m) dB (dB) | (dBuV/m) | (dBuV/m) (dB)
1 4924.00 | 54.47 35.64 29.04 | 12.02 59.89 74.00 -14.11 Peak Horizontal
1 4924.00 | 40.43 | 3564 | 29.04 | 12.02 | 45.85 54.00 -8.15 AV Horizontal
2 7386.00 | 50.76 37.37 30.12 | 15.66 59.17 74.00 -14.83 Peak Horizontal
2 7386.00 | 36.62 | 37.37 | 30.12 | 1566 | 45.03 54.00 -8.97 AV Horizontal
Read | Antenna | PRM | Cable Result Limit Over
Iltem Fre
(Mark) (MHg) Level Factor | Factor | Loss Level Line Limit | Detector Polarization
(dBuV) | (dB/m) dB (dB) | (dBuV/m) | (dBuV/m) (dB)
1 4924.00 | 51.37 35.64 29.04 | 12.02 56.79 74.00 -17.21 Peak Vertical
1 4924.00 | 38.13 35.64 29.04 | 12.02 43.55 54.00 -10.45 AV Vertical
2 7386.00 | 49.73 37.37 30.12 | 15.66 58.14 74.00 -15.86 Peak Vertical
2 7386.00 | 35.65 | 37.37 | 30.12 | 15.66 | 44.06 54.00 -9.94 AV Vertical
REMARKS:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.

2. The other emission levels were very low against the limit.
3. Over Limit=Emission Level - Limit.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5. Detector AV is setting spectrum/receiver. RBW=1MHz/VBW=10Hz/Sweep time=Auto/Detector=Peak;
6. For Wireless 802.11b mode at 1Mbps.
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4.3. Duty Cycle

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

LIMIT

The Maximum Peak Output Power Measurement is 30dBm.

Preferably, all measurements of maximum conducted (average) output power will be performed with the EUT
transmitting continuously (i.e., with a duty cycle of greater than or equal to 98%).

TEST PROCEDURE

a. A diode detector and an oscilloscope that together have sufficiently short response time to permit
accurate measurements of the on and off times of the transmitted signal.

b. The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on and off times of the
transmitted signal. Set the center frequency of the instrument to the center frequency of the transmission.
Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set VBW = RBW. Set
detector = peak or average. The zero-span measurement method shall not be used unless both RBW and
VBW are > 50/T and the number of sweep points across duration T exceeds 100. (For example, if VBW
and/or RBW are limited to 3 MHz, then the zero-span method of measuring duty cycle shall not be used if
T < 16.7 microseconds.)

TEST RESULTS

The Manufacturer provide engineer mode *#3646633#" to setp 100% continuous transmit for WLAN;
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4.4. Maximum Peak Output Power

TEST CONFIGURATION

EUT Power Sensor

TEST PROCEDURE

According to KDB558074 D01 DTS Measurement Guidance Section 9.1 Maximum peak conducted output
power,9.1.2 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.

LIMIT

The Maximum Peak Output Power Measurement is 30dBm.

TEST RESULTS
Frequency Measured Output Limits
Test Mode Channel Peak Power Verdict
(MHz2) (dBm)
(dBm)
1 2412 19.96
IEEE 802.11 b 6 2437 19.64 30 PASS
11 2462 19.18
1 2412 20.64
IEEE 802.11 g 6 2437 20.69 30 PASS
11 2462 19.78
1 2412 2151
'EEEH*.;rOZ%" n 6 2437 21.28 30 PASS
11 2462 20.64
3 2422 20.97
'EEEHf‘&Zd" n 6 2437 20.84 30 PASS
9 2452 2052
Remark:

1. Measured output power at difference data rate for each mode and recorded woest case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;
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4.5. 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
Frequency Measured Peak Power Limits
Test Mode Channel Spectral Densit Verdict
(MHz) (‘;Bm ,100KHZ)V (dBm/3KHz)
1 2412 6.10
IEEE 802.11 b 6 2437 6.07 8 PASS
11 2462 5.47
1 2412 1.02
IEEE 802.11 g 6 2437 -0.66 8 PASS
11 2462 156
1 2412 -0.21
'EEEHf‘rozzd" n 6 2437 0.06 8 PASS
11 2462 -0.94
3 2422 -3.86
'EEEHf‘&Zd" n 6 2437 4.29 8 PASS
9 2452 4.44
Remark:

1. Measured output power at difference data rate for each mode and recorded woest case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;

4. please refer to following plots;
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Peak Power S

pectral Density

IEEE 802.11 b

IEEE 802.11 g

Ref 20 dBm
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VBW 300 kHz

30 dB SWT 15 ms
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20 OFfget 2.% dB
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Peak Power S

pectral Density

IEEE 802.11 n HT20

IEEE 802.11 n HT40

RBW 100 kHz
VBW 300 kHz

Ref 20 dBm Att 30 dB SWT 15 ms

Marker 1 [T1 ]

0.21 dBm

2.411375000 GHz

20 OFfF: dB

1

oz

Center 2.412 GHz 3 MHz/

Span 30 MHz

Ref 20 dBm

RBW 100 kHz
VBW 300 kHz
SWT 10 ms

Marker 1 [T1 ]
3.86 dBm
2.424211538 GHz

Att 30 dB

20 OFf: dB

[ s S

Center 2.422 GHz

6 MHz/ Span 60 MHz

Date: 24.NOV.2015 14:23:45 Date: 24.NOV.2015 14:45:14
® RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 0.06 dBm VBW 300 kHz -4.29 dBm
Ref 20 dBm Att 30 dB SWT 15 ms 2.436375000 GHz Ref 20 dBm Att 30 dB SWT 10 ms 2.432865385 GHz
20 Offsget 2 dB 20 Offset 2.9 dB
L. [ 5] L el
1
v
aanow? Pty I o
k- -1
o o’ \MMWMM ‘ \
4 kg1

-80 -80
Center 2.437 GHz 3 MHz/ Span 30 MHz Center 2.437 GHz 6 MHz/ Span 60 MHz
Date: 24.NOV.2015 14:24:03 Date: 24.NOV.2015 14:45:39
® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 0.94 dBm VBW 300 kHz 4.44 dBm
Ref 20 dBm Att 30 dB SWT 15 ms 2.462625000 GHz Ref 20 dBm Att 30 dB SWT 10 ms 2.444307692 GHz
20 Offfet 2.% dB 20 offfet 2.4 dB
L 16} L (el
1
Aoy LvL 1 L
L F-1
WA M TR | b
qumkhﬁ L 1M“w
-80 -80
Center 2.462 GHz 3 MHz/ Span 30 MHz Center 2.452 GHz 6 MHz/ Span 60 MHz

Date:

24.NOV.2015 14:24:24

Date: 24.NOV.2015 14:45:59

2462 MHz

2452 MHz
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4.6. 6dB Bandwidth

TEST CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with RBW=100 KHz and VBW=300KHz.

The 6dB bandwidth is defined as the total spectrum the power of which is higher than peak power minus 6dB.
According to KDB558074 D01 V03 for one of the following procedures may be used to determine the
modulated DTS device signal bandwidth.

1. Set RBW = 100 kHz.

2. Set the video bandwidth (VBW) = 3 RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

LIMIT

For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz

TEST RESULTS
Frequency Measured 6 dB Limits
Test Mode Channel Bandwidth Verdict
(MHz2) e (MHz)
1 2412 9.3750
IEEE 802.11 b 6 2437 9.2788 >0.5000 PASS
11 2462 9.1827
1 2412 16.4423
IEEE 802.11 g 6 2437 16.4423 >0.5000 PASS
11 2462 16.4423
1 2412 17.4038
'EEEH‘?roz%” n 6 2437 17.6442 >0.5000 PASS
11 2462 17.6923
3 2422 36.5384
'EEEH‘?%” n 6 2437 36.2500 >0.5000 PASS
9 2452 36.3461
Remark:

1. Measured output power at difference data rate for each mode and recorded woest case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;

4. please refer to following plots;
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6 dB Bandwidth

IEEE 802.11 b

IEEE 802.11 g

® RBW 100 kHz Delta 3 [T1 ] ® “RBW 100 kHz pelta 3 [T1 ]
VBW 300 kHz 6.31 dB VBW 300 kHz 5.96 dB
Ref 20 dBm Att 20 dB SWT 15 ms 4.182692308 MHz Ref 20 dBm “Att 30 dB SWT 15 ms 7.211538462 MHz
20 Offget 2.% dB OB 2836538462 MHz 20 Offset 2.9 dB OBW 16.442307692 MHz
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L. .52 dem|EM L -1.18 den|iEH
M 2.412528846 GHz 2.413009615 GHz
2 3 peltd 2 [T1 peltg 2 [T1
e il My s 1 .
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[ k-
W
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) IRvat L) bl
ot
-80 -80
Center 2.412 GHz 3 MHz/ Span 30 MHz Center 2.412 GHz 3 MHz/ Span 30 MHz
Date: 24.NOV.2015 12:45:42 Date: 24.NOV.2015 14:00:24
® RBW 100 kHz Delta 3 [T1 ] ® RBW 100 kHz ta 3 [T1 ]
VBW 300 kHz -4.79 dB VBW 300 kHz -6.00 dB
Ref 20 dBm Att 20 dB SWT 15 ms 5.048076923 MHz Ref 20 dBm Att 30 dB SWT 15 ms 9.711538462 MHz
20 Offsget 2.% dB OB 2.64423(769 MHz 20 Offset 2.9 dB OBW 16.490384615 MHz
Markdr 1 [T1]|] Markdr 1 [T1[]
L - .09 dem| M L -0.96 den|/iEH
2.436519231 GHz 615 GHz
2 A | g vered 2 1 . o
il 23 4 20 a8
v !
- 4.230769231 MHz { st 6.730769231 MHz
fky_Tene |1 [T o 1 [T1 ogw
- BT -1 = e
Y -
2.43060§769 Ghz 2.42873¢769 GHz
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r —1-91 dBm I -§.96 dBm
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W/\’/ Al MWW(/ I
g a ey
-80 -80
Center 2.437 GHz 3 MHz/ Span 30 MHz Center 2.437 GHz 3 MHz/ Span 30 MHz
Date: 24.NOV.2015 12:48:17 Date: 24.NOV.2015 14:01:22
® “RBW 100 kHz Delta 3 [T1 ] ® “RBW 100 kHz delta 3 [T1 ]
VBW 300 kHz 4.92 dB “VBW 300 kHz 6.68 dB
Ref 20 dBm “Att 20 dB SWT 15 ms 5.048076923 MHz Ref 20 dBm “Att 30 dB SWT 15 ms 9.711538462 MHz
20 Offget 2.5 dB 0BW 12.500000000 MHz 20 Offget 2.5 dB 0BW 16.39423¢769 MHz.
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% " 1 "
v 4. 134614385 wHz|"" 1246730764231 mriz| "
. .134614 z o 121673 Mz
Fi Ry Tem |1 T2 § i J’Uwfﬁg) 1 [T1 O
- U —STdBm -1 tBm
2.455750000 GHz 2.453778846 GHz
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6 dB Bandwidth

® RBW 100 kHz Delta 3 [T1 ] ® “RBW 100 kHz Delta 3 [T1 ]
VBW 300 kHz 5.59 dB VBW 300 kHz 6.58 dB
Ref 20 dBm Att 30 dB SWT 15 ms 7.403846154 MHz Ref 20 dBm “Att 30 dB SWT 10 ms 14.807692308 MHz
20 Offfet 2.% dB OBW 17.596153846 WHz 20 offfet 2.4 dB OBW 35.961538462 Mz
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L. -0.81 dem|IEH L -4.26 den|iER
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4 62 g ie
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® RBW 100 kHz Delta 3 [T1 ] ® RBW 100 kHz 2 [T1 ]
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® “RBW 100 kHz Delta 3 [T1 ] ® “RBIW 100 kHz belta 3 [T1 ]
VBW 300 kHz 6.13 dB “VBW 300 kHz 5.46 dB
Ref 20 dBm “Att 30 dB SWT 15 ms 11.730769231 MHz Ref 20 dBm “Att 30 dB SWT 10 ms 22.403846154 MHz
20 Offfet 2.% dB OBW 17.596153846 NHz 20 Offfet 2.4 dB OBW 35.961538462 Whz
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4.7. Band-edge measurements for radiated emissions

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 CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to KDB 558074 D01 V03 for Antenna-port conducted measurement. Antenna-port conducted
measurements may also be used as an alternative to radiated measurements for demonstrating compliance in
the restricted frequency bands. If conducted measurements are performed, then proper impedance matching
must be ensured and an additional radiated test for cabinet/case spurious emissions is required.

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 for
peak detector and RBW=1MHz, VBW=10Hz for Peak detector.

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.

6. Measure the conducted output power (in dBm) using the detector specified by the appropriate regulatory
agency (see 12.2.2, 12.2.3, and 12.2.4 for guidance regarding measurement procedures for determining
quasi-peak, peak, and average conducted output power, respectively).

7. Add the maximum transmit antenna gain (in dBi) to the measured output power level to determine the
EIRP level (see 12.2.5 for guidance on determining the applicable antenna gain)

8. Add the appropriate maximum ground reflection factor to the EIRP level (6 dB for frequencies < 30 MHz,
4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive and 0 dB for frequencies > 1000 MHz).

9. For devices with multiple antenna-ports, measure the power of each individual chain and sum the EIRP of
all chains in linear terms (e.g., Watts, mW).

10. Convert the resultant EIRP level to an equivalent electric field strength using the following relationship:

E = EIRP —20log D + 104.8

where:

E = electric field strength in dBuV/m,

EIRP = equivalent isotropic radiated power in dBm

D = specified measurement distance in meters.

11. Since the out-of-band characteristics of the EUT transmit antenna will often be unknown, the use of a
conservative antenna gain value is necessary. Thus, when determining the EIRP based on the measured
conducted power, the upper bound on antenna gain for a device with a single RF output shall be selected
as the maximum in-band gain of the antenna across all operating bands, or 2 dBi, whichever is greater.
However, for devices that operate in multiple frequency bands while using the same transmit antenna, the
highest gain of the antenna within the operating band nearest in frequency to the restricted band emission
being measured may be used in lieu of the overall highest gain when the emission is at a frequency that is
within 20 percent of the nearest band edge frequency, but in no case shall a value less than 2 dBi be used.

12. Compare the resultant electric field strength level to the applicable regulatory limit.

13. Perform radiated spurious emission test dures until all measured frequencies were complete.
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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)

Report No.: A15N0166217-WLAN

TEST RESULTS
IEEE 802.11 b
Ground Covert
Frequency Co;l 2 IE Ante_nna Reflection Radiated E Limit .
ower Gain Detector Verdict
(MHz) (dBm) (dBi) Factor Level At 3m (dBuV/m)
(dB) (dBuV/m)
2390.00 -41.70 0.00 0.00 55.56 Peak 74.00 PASS
2385.87 -52.87 0.00 0.00 44.39 AV 54.00 PASS
2413.46 11.99 0.00 0.00 109.25 Peak - PASS
2413.46 7.20 0.00 0.00 104.46 AV - PASS
2460.58 11.13 0.00 0.00 108.39 Peak - PASS
2460.58 6.30 0.00 0.00 103.56 AV - PASS
2483.50 -41.93 0.00 0.00 55.33 Peak 74.00 PASS
2483.50 -54.87 0.00 0.00 42.39 AV 54.00 PASS
IEEE 802.11 g
Ground Covert
Frequency Co; guced Antepna Reflection Radiated E Limit .
ower Gain Detector Verdict
(MHz) (dBm) (dBi) Factor Level At 3m (dBuV/m)
(dB) (dBuV/m)
2390.00 -34.02 0.00 0.00 63.24 Peak 74.00 PASS
2390.00 -49.45 0.00 0.00 47 .81 AV 54.00 PASS
2410.97 10.77 0.00 0.00 108.03 Peak -—- PASS
2410.97 0.48 0.00 0.00 97.74 AV - PASS
2462.98 9.93 0.00 0.00 107.19 Peak -—- PASS
2462.98 -0.14 0.00 0.00 97.12 AV - PASS
2484.94 -28.69 0.00 0.00 68.57 Peak 74.00 PASS
2483.50 -51.70 0.00 0.00 45.56 AV 54.00 PASS
IEEE 802.11 n HT20
Ground Covert
Frequency Co; IE Anterma Reflection Radiated E Limit .
ower Gain Detector Verdict
(MHz) (dBm) (dBi) Factor Level At 3m (dBuV/m)
(dB) (dBuV/m)
2390.00 -25.15 0.00 0.00 72.11 Peak 74.00 PASS
2390.00 -45.73 0.00 0.00 51.53 AV 54.00 PASS
2411.55 10.61 0.00 0.00 107.87 Peak - PASS
2411.55 0.45 0.00 0.00 97.71 AV - PASS
2461.21 9.98 0.00 0.00 107.24 Peak - PASS
2461.22 -0.45 0.00 0.00 96.81 AV - PASS
2485.74 -31.43 0.00 0.00 65.83 Peak 74.00 PASS
2483.50 -50.41 0.00 0.00 46.85 AV 54.00 PASS
IEEE 802.11 n HT40
Ground Covert
Frequency COI;' e Ante_nna Reflection Radiated E Limit .
ower Gain Detector Verdict
(MHz) (dBm) (dBi) Factor Level At 3m (dBuV/m)
(dB) (dBuV/m)
2388.72 -25.39 0.00 0.00 71.87 Peak 74.00 PASS
2388.72 -43.56 0.00 0.00 53.70 AV 54.00 PASS
2425.64 7.45 0.00 0.00 104.71 Peak - PASS
2425.64 -3.20 0.00 0.00 94.06 AV - PASS
2449.58 7.25 0.00 0.00 104.51 Peak - PASS
2449.58 -3.50 0.00 0.00 93.76 AV - PASS
2483.71 -31.50 0.00 0.00 65.76 Peak 74.00 PASS
2483.71 -49.15 0.00 0.00 48.11 AV 54.00 PASS
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Remark:

1. Measured output power at difference data rate for each mode and recorded woest case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;

4. *“---“means that the fundamental frequency not for 15.209 limits requirement.

5. please refer to following plots;

Band-edge measurements for radiated emissions

® RBW 1 MHz Marker 3 [T1 ] ® RBW 1 MHz farker 3 [T1 ]
VBW 3 MHz 41.70 dBm VBI 3 MHz 18.39 dBn
Ref 20 dBm Att 30 dB SWT 2.5 ms 2.390000000 GHz Ref 20 dBm Att 30 dB SWT 2.5 ms 2.400000000 GHz
20 Offget 2.5 dB Markgr 1 [T1]] 20 Offget 2.9 dB Markdr 1 [T1[]
11.991dBm 1¢.77 dBm
L. 2. 4134541 28R rz | IR L 241007435k Griz [ EN
varkdr 2 [T1 varkdr 2 [T1ff
-2/ 77 dim 1 PK] -3}4.02 der
AXH o [WAYH .
\ L [ LvL
L. F-1
| /J/ L //X{
/ ’ /
r N I s
el inao AV
USRI PRSI g e ey SRV e VYU TN RN RO Waleca
-80 -80
Start 2.25 GHz 17.2 MHz/ Stop 2.422 GhHz Start 2.25 GHz 17.2 WHz/ Stop 2.422 GHz
Date: 24.NOV.2015 13:08:10 Date: 24.NOV.2015 14:17:26
® RBW 1 MHz Marker 3 [T1 ] ® RBW 1 MHz Marker 3 [T1 ]
VBW 10 Hz 52.87 dBm VBW 10 Hz 36.03 dBm
Ref 20 dBm Att 30 dB SWT 14 s 2.385865385 GHz Ref 20 dBm Att 30 dB SWT 14 s 2.400000000 GHz
20 Offget 2.3 dB Marker 1 [T1(] 20 Offget 2.4 dB Markdr 1 [T1[]
20 dem Q.48 dBnm
L 2 a134c L 2410074350 chz |IER
varkdr 2 [T1 varkdr 2 [T1[1
14 ~ 1 K] —49.45 dBnm
AXH [AYH .
e
L Loy I
/ J
[ ha [ [ ~—
L
ﬁ_fwwwf |
-80 80
Start 2.25 GHz 17.2 MHz/ Stop 2.422 GHz Start 2.25 GHz 17.2 MHz/ Stop 2.422 GHz
Date: 24.NOV.2015 13:08:43 Date: 24.NOV.2015 14:17:57
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Band-edge measurements for radiated emissions

IEEE 802.11 b IEEE 802.11 g

® RBW 1 MHz Marker 3 [T1 ] ® RBW 1 MHz Marker 3 [T1 ]
VBW 3 MHz 42.80 dBm VBW 3 MHz 28.69 dBm
Ref 20 dBm Att 30 dB SWT 2.5 ms 2.499038462 GHz Ref 20 dBm Att 30 dB SWT 2.5 ms 2.484935897 GHz
20 Offfet 2.3 dB Markdr 1 [T1]1 20 Offfet 2.4 dB Markdr 1 [T1]1
11.13 dBm | 9.93 dBn
| % 2460574923 cHz |IER L 3 2462980769 GHz [[IER

Markdr 2 [T1[] Markgr 2 [T1|]
-41.93 dBm -29.07 dBm

L. = - N
-80 -80
Start 2.45 GHz 10 MHz/ Stop 2.55 GHz Start 2.45 GHz 10 MHz/ Stop 2.55 GHz
Date: 24.NOV.2015 12:59:01 Date: 24.NOV.2015 14:10:02
® RBW 1 MHz Marker 3 [T1 ] ® RBW 1 MHz Marker 3 [T1 ]
VBW 10 Hz -55.86 dBm VBW 10 Hz -52.17 dBm
Ref 20 dBm Att 30 dB SWT 8 s 2.495192308 GHz Ref 20 dBm Att 30 dB swT 8 s 2.484935897 GHz
20 Offfet 2.3 dB Markdr 1 [T1]] 20 Off$et 2.3 dB Varkdr 1 [T1]1
-30 dBm 14 dBm
L. 2. 460576923 GHz | IEN L 2.462980769 GHz|IEN

Markqr 2 [T1[] Markdqr 2 [T1[]
’\/\\\ 54.87 dBm 1 51.70 dBm
S ¥ e

L. ; . - 5
3 I
e S S B NN L | — ]
-80 -80
Start 2.45 GHz 10 MHz/ Stop 2.55 GHz Start 2.45 GHz 10 MHz/ Stop 2.55 GHz
Date: 24.NOV.2015 12:59:30 Date: 24.NOV.2015 14:10:21

2462 MHz — Average 2462 MHz — Average
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Band-edge measurements for radiated emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

Date: 24.NOV.2015 14:34:23

Date: 24.NOV.2015 14:55:45

@ “REW 1 MH: Mazkes 2 [T1 ] ® RBW 1 MHz tarker 3 [T1 ]
*VBW 3 MH:z - VBW 3 MHz 22.34 dBm
EeI 20 aBm ATt 20 aB EWT Z.5 ma z Ref 20 dBm Att 30 dB SWT 2.5 ms 2.397756410 GHz
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45 denm
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|- st L
WMWW st i an
-e0 -80
ETa=T .25 CE= 17 ME=/ STop .42 CE= Start 2.25 GHz 20 MHz/ Stop 2.45 GHz
Date: 24.NOV.2015 14:33:46 Date: 24.NOV.2015 14:55:21
® RBW 1 MHz Marker 2 [T1 ] ® RBW 1 MHzZ tarker 3 [T1 ]
VBW 10 Hz 34.28 dBm VBW 10 Hz 38.93 dBm
Ref 20 dBm Att 30 dB SWT 14 s 2.400000000 GHz Ref 20 dBm Att 30 dB SWT 16 s 2.397756410 GHz
20 Offget 2.5 dB Markgr 1 [T1]] 20 Offget 2.9 dB Markdr 1 [T1[]
¢.45 dBm -3.20 dBm
L 2.411554487 criz|IER L 2.425641026 Gz |IER
Markdr 3 [T1]] Markdr 2 [T1[]
-4%.731dBm 1_PK] -43.56 dBm
AXH o [WAXH o s ane cn
s —yeA we
L. If \\\
3) /
[ [
-80 -80
Start 2.25 GHz 17 NMHz/ Stop 2.42 GHz Start 2.25 GHz 20 MHz/ Stop 2.45 GHz

2412 MHz — Average

2422 MHz — Average
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Band-edge measurements for radiated emissions

IEEE 802.11 n HT20 IEEE 802.11 n HT40

® RBW 1 MHz varker 3 [T1 ] ® RBW 1 MHZ Marker 3 [T1 ]
VBW 3 MHz 31.43 dBm VBIW 3 MHz 33.18 dBm
7

Ref 20 dBm ALt 30 dB SWT 2.5 ms 2.485737179 GHz Ref 20 dBm Att 30 dB SWT 2.5 ms 2.493333333 GHz
20 Offget 2.3 dB Marker 1 [T1(] 20 Offget 2.8 dB Markdr 1 [T1[]
1 .98 dBm 25 dBm
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Markdr 2 [T1(1 Markdr 2 [T1[1
~a.47 dem “s{.50 don
WAXH o oa: " P S
\ - L - w
i WW“ | ]
-80 -80
Start 2.45 GHz 10 WHz/ Stop 2.55 GHz Start 2.42 Ghz 13 MHz/ Stop 2.55 GHz
Date: 24.NOV.2015 14:27:46 Date: 24.NOV.2015 14:49:08
® REW 1 WHz Varker 3 [T1 1 ® RBW 1 Mz varker 3 [T1 ]
VBW 10 Hz -51.03 dBm VBW 10 Hz 50.53 dBm
Ref 20 dBm Att 30 dB ST 8 s 2.485737179 GHz Ref 20 dBm Att 30 dB SWT 10.5 s 3:
20 Offfet 2.3 dB Varkdr 1 [T1]1 20 offfet 2.§ dB Varkdr 1 [T1]1
45 dBm 50 dBm
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2462 MHz — Average 2452 MHz — Average
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4.8. Band-edge measurements for RF conducted emissions

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 CONFIGURATION

SPECTRUM

EUT ANALYZER

TEST PROCEDURE

According to KDB 558074 D01 V03 for Antenna-port conducted measurement.

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,

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.

6. Measure the conducted output power (in dBm) using the detector specified by the appropriate regulatory
agency (see 12.2.2, 12.2.3, and 12.2.4 for guidance regarding measurement procedures for determining
quasi-peak, peak, and average conducted output power, respectively).

TEST RESULTS
Frequenc Conductd Band-edge Limits
Test Mode Channel N y Emission Verdict
(MHz) (dBc)
(dBc)
1 2412 <-20dBc -20
IEEE 802.11 b 11 5460 <20dBo 20 PASS
1 2412 <-20dBc -20
IEEE 802.11 g 1 5462 <20dBo 20 PASS
IEEE 802.11 n 1 2412 <-20dBc -20 PASS
HT20 11 2462 <-20dBc -20
IEEE 802.11 n 3 2422 <-20dBc -20 PASS
HT40 9 2452 <-20dBc -20
Remark:

1. Measured output power at difference data rate for each mode and recorded woest case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;

4. *“---“ means that the fundamental frequency not for 15.209 limits requirement.

5. please refer to following plots;
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Band-edge measurements for RF conducted emissions

IEEE 802.11 b

IEEE 802.11 g

Date: 24.NOV.2015 12:58:24

Date: 24.NOV.2015 14:16:50

® RBW 100 kHz Marker 3 [T1 ] ® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 51.03 dBm VBW 300 kHz 43.63 dBm
Ref 20 dBm ALt 30 dB SWT 20 ms 2.390000000 GHz Ref 20 dBm Att 30 dB SWT 10 ms 2.484621795 GHz
20 Offget 2.3 dB Markgr 1 [T1|] 20 Offget 2.8 dB Markdr 1 [T1[]
.27 dBm -1.09 dBm
L 2411524641 Grz| IR L 2.460897436 Gz |IER
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Date: 24.NOV.2015 13:07:29 Date: 24.NOV.2015 14:09:33
® RBW 100 kHz Marker 3 [T1 1 ® RBW 100 kHz Marker 3 [T1 1
VBW 300 kHz -53.46 dBm VBW 300 kHz -47.74 dBm
Ref 20 dBm Att 30 dB SWT 10 ms 2.500000000 GHz Ref 20 dBm Att 30 dB SWT 20 ms 2.390000000 GHz
20 Offfet 2.% dB Markdr 1 [T1]1 20 Offfet 2.3 dB Markdr 1 [T1[1
.50 dBm 73 dBm
L. 2461378205 GHz | IEN L 2.413730769 GHz||IEN
B Varkdr 2 [11]1 Varkdr 2 (111
49.79 dBm 33.28 ,dBm
A, , :
I’ [ '\ L fﬁ w
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-80 -80
Start 2.45 GHz 10 MHz/ Stop 2.55 GHz Start 2.25 GHz 17.2 MHz/ Stop 2.422 GHz

2462 MHz

2462 MHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

® RBW 100 kHz Marker 3 [T1 ] ® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz 40.37 dBm VBW 300 kHz 36.22 dBm
Ref 20 dBm Att 30 dB SWT 20 ms 2.390000000 GHz Ref 20 dBm Att 30 dB SWT 20 ms 2.392243590 GHz
20 Offget 2.5 dB Markgr 1 [T1 20 Offget 2.9 dB Markdr 1 [T1[]
4.3 -
B 2.41156. L 2.42564
Markdr 2 [T1 Markdr 3 [T1
-3¢.281dBm -36¢.11 dBm
) = 2 4000 =
L )r””””\vfu |
o1 2341 asn /‘ ‘\
v
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[ T e sl L. X .A.AMM
AU oy AN N PSSTI AT WY T
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Start 2.25 GHz 17 WHz/ Stop 2.42 GHz Start 2.25 GHz 20 WHz/ Stop 2.45 GHz
Date: 24.NOV.2015 14:33:19 Date: 24.NOV.2015 14:54:38
® RBW 100 kHz Marker 3 [T1 1 ® RBW 100 kHz Marker 2 [T1 ]
VBW 300 kHz -44.27 dBm VBW 300 kHz -43.13 dBm
Ref 20 dBm Att 30 dB SWT 10 ms 2.485737179 GHz Ref 20 dBm Att 30 dB SWT 15 ms 2.482875000 GHz
20 Offfet 2.3 dB Markdr 1 [T1]] 20 Off$et 2.3 dB Markdr 1 [T1]1
.27 dBm 03 dBm
L. 2.461217949 cHz|IEN L 2.4541 7_cHz |IEH
Varkdr 2 [T1[1 Markdr 3 [T1[1
CRER 1 46¢.32 dBm 49.31 dBm
XH -
jf'JAﬁk/wrwwl’“* LV T L
771 \ L W Uﬁww\
/’ \ 1 -24.33 dBm \
L. \ Ll _ Lo M/'/
\4A\M >3 A
% Plana, )3
L. L, L o, )
ASRAVAVL VPRV WITT g T W WY AR ]
-80 -80
Start 2.45 GHz 10 MHz/ Stop 2.55 GHz Start 2.42 GHz 13 MHz/ Stop 2.55 GHz

Date: 24.NOV.2015 14:27:13

Date: 24.NOV.2015 14:48:17

2462 MHz

2452 MHz
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4.9. 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 C63.10-2009 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=100kHz and VBW= 300KHz to measure the peak field
strength , and mwasure frequeny range from 9KHz 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
Frequency S Limits
Test Mode Channel Conducted Emission Verdict
(MHz) (dBc) (dBc)
1 2412 <-20dBc -20
IEEE 802.11 b 6 2437 <-20dBc -20 PASS
11 2462 <-20dBc -20
1 2412 <-20dBc -20
IEEE 802.11 g 6 2437 <-20dBc -20 PASS
11 2462 <-20dBc -20
1 2412 <-20dBc -20
'EEEH‘?&Z(;” n 6 2437 <-20dBc 20 PASS
11 2462 <-20dBc -20
3 2422 <-20dBc -20
'EEEH‘?%” n 6 2437 <-20dBc 20 PASS
9 2452 <-20dBc -20
Remark:

1. Measured output power at difference data rate for each mode and recorded woest case for each mode.

2. Test results including cable loss;

3. Worst case data at 1Mbps at IEEE 802.11 b; 6Mbps at IEEE 802.11 g; 6.5Mbps at IEEE 802.11 n HT20;
13.5Mbps at IEEE 802.11 n HT40;

4. *“---“means that the fundamental frequency not for 15.209 limits requirement.

5. please refer to following plots;
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Band-edge measurements for RF conducted emissions

IEEE 802.11 b

IEEE 802.11 g

2412 MHz

2412 MHz

® RBW 100 kHz Marker 1 [T1 ]
VBW 300 KHz 6.20 dem

Ref 20 dBm Att 30 dB SWT 15 ms 2.411519231 GHz

20 OFfget 2.% dB

[M»M M,

i oy J/ v i i

Center 2.412 GHz 3 MHz/ Span 30 MHz

Date: 24.NOV.2015 13:05:05

Ref 20 dBm

RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 0.77 dBm
Att 30 dB SWT 15 ms 2.409740385 GHz

20 Offfet 2.3 dB

e 0 s

DT 7;/ aBw

Center 2.412 GHz

Date: 24.NOV.2015 14:13:28

3 MHz/ Span 30 MHz

2397 MHz — 2427 MHz

2397 MHz — 2427 MHz

® RBW 1 kHz Marker 1 [T1 ] ® RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz -67.70 dBm VBW 3 kHz -68.02 dBm
Ref 20 dBm Att 30 dB SWT 145 ms 9.000000000 kHz Ref 20 dBm Att 30 dB SWT 145 ms 9.000000000 kHz
20 Offget 2.5 dB 20 Offsget 2.3 dB
P
I
L. b
——1D1 -13.8 dBm
- =z ae
P |
3
M & T e o N
80 -80
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 9 kHz 14.1 kHz/ Stop 150 kHz

Date: 24.NOV.2015 13:05:19

Date: 24.NOV.2015 14:13:44

9 KHz — 150 KHz

9 KHz — 150 KHz

® RBW 10 kHz Marker 1 [T1 ]
VBW 30 kHz 61.57 dBm
Ref 20 dBm Att 30 dB SWT 300 ms 150.000000000 kHz
20 offfet 2.4 dB
AXH
——1p1 -13.% deénm
L
L
ijlx Bk ki J~%¢MMJ $MNANW‘“
e M M|
-80

Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 24.NOV.2015 13:05:34

Ref 20 dBm

RBW 10 kHz farker 1 [T1 ]
VBW 30 kHz 60.59 dBm

Att 30 dB SWT 300 ms 150.000000000 kHz

T —20-{7 aBm

A e M Al e ww%

Start 150 kHz

Date: 24.NOV.2015 14:13:58

2.985 MHz/ Stop 30 MHz

150 KHz — 30 MHz

150 KHz — 30 MHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11 b

IEEE 802.11 g

2412 MHz

2412 MHz

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

40.85 dBm

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

53.76 dBm

Ref 20 dBm Att 30 dB SWT 100 ms 96.842948718 MHz Ref 20 dBm Att 30 d8 SWT 100 ms 972.019230769 MHz
20 Offget 2 dB 20 Offsget 2 dB
L. Ex L (el
e
- -1
——1D1 -13.8 dBm
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- = T
NTRILT (TRVPRO WERLTTHY PP KRy VY TV AR TR Y YRR P P U TPON I P A kAL AR A R A T
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Date: 24.NOV.2015 13:05:46 Date: 24.NOV.2015 14:14:13
® RBW 100 kHz Marker 2 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -49.59 dBm VBW 300 kHz -0.70 dBm
Ref 20 dBm Att 30 dB SWT 700 ms 3.625000000 GHz Ref 20 dBm Att 30 dB ST 700 ms 2.413461538 GHz
20 Offget 2.5 dB Markgr 1 [T1(] 20 Offset 2.9 dB
.81 dBm
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1 Py
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w
L f-a
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Date: 24.NOV.2015 13:05:57 Date: 24.NOV.2015 14:14:22
® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 52.63 dBm VBW 300 kHz 53.97 dBm
Ref 20 dBm Att 30 dB SWT 800 ms 9.435897436 GHz Ref 20 dBm Att 30 dB SWT 800 ms 14.807692308 GHz
20 offfet 2.% dB 20 Offfjet 2.9 dB
L = L L&l
1 _PK]
AXH
L L
L f-1
——1D1 -13.8 dBm
| T -20- aBm
o8
L. 1 L.
= T
Yoy nAAm_V,lA Al by g S AR s LY W FRIRRTIN T Y e WMWM,«"“AW AL ARtk anf iyt s
80 80
Start 8 GHz 800 MHz/ Stop 16 GHz Start 8 GHz 800 MHz/ Stop 16 GHz
Date: 24.NOV.2015 13:06:07 Date: 24.NOV.2015 14:14:36

8 GHz — 16 GHz

18 GHz — 16 GHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11 b

IEEE 802.11 g

2412 MHz

2412 MHz

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

40.85 dBm

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
52.46 dBm

Ref 20 dBm Att 30 dB SWT 100 ms 96.842948718 MHz Ref 20 dBm Att 30 d8 SWT 1.05 s 18.338942308 GHz
20 Offget 2.5 dB 20 Offsget 2.3 dB
L. Ex L (el
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Date: 24.NOV.2015 13:05:46 Date: 24.NOV.2015 14:14:48
® RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 6.27 dBm VBW 300 kHz ~0.47 dBnm
Ref 20 dBm Att 30 dB SWT 15 ms 2.437480769 GHz Ref 20 dBm Att 30 dB SWT 15 ms 2.437625000 GHz
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Date: 24.NOV.2015 13:01:31 Date: 24.NOV.2015 14:10:56
® RBW 1 kHz Marker 1 [T1 1 ® RBW 1 kHz tarker 1 [T1 ]
VBW 3 kHz 66.89 dBm VBW 3 kHz 68.02 dBm
Ref 20 dBm Att 30 dB SWT 145 ms 9.000000000 kHz Ref 20 dBm Att 30 dB SWT 145 ms 12.841346154 kHz
20 offfet 2.% dB 20 Offfjet 2.9 dB
L L8| L L&l
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L L
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M'wwwww

[ N AT AT PP AR
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9 KHz — 150 KHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11

b

IEEE 802.11 g

2437 MHz

2437 MHz

® RBW 10 kHz Marker 1 [T1 ] ® RBW 10 khHz Marker 1 [T1 ]
VBW 30 kHz 60.82 dBm VBW 30 kHz 61.57 dBm
Ref 20 dBm Att 30 dB SWT 300 ms 2.972355769 MHz Ref 20 dBm Ate 30 dB SWT 300 ms 150.000000000 kHz
20 Offget 2 dB 20 Offsget 2.3 dB
L. Ex L
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Date: 24.NOV.2015 13:02:21 Date: 24.NOV.2015 14:11:45
® RBW 100 kHz Marker 2 [T1 ] ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 47.89 dBm VBW 300 kHz 1.70 dBm
Ref 20 dBm Att 30 dB SWT 700 ms 3.658653846 GHz Ref 20 dBm Att 30 dB SWT 700 ms 2.435897436 GHz
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1 GHz -8 GHz

1GHz -8 GHz
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IEEE 802.11 b

IEEE 802.11 g

2437 MHz

2437 MHz

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
52.69 dBm

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
53.10 dBm

Ref 20 dBm Att 30 dB SWT 800 ms 9.205128205 GHz Ref 20 dBm Att 30 dB SWT 800 ms 13.384615385 GHz
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® RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -52.14 dBm VBW 300 kHz -51.62 dBm
Ref 20 dBm Att 30 dB SWT 1.05 s 24.093750000 GHz Ref 20 dBm Att 30 dB SWT 1.05 s 24.009615385 GHz
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® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 5.47 dBm VBW 300 kHz 1.63 dBm
Ref 20 dBm Att 30 dB SWT 15 ms 2.461519231 GHz Ref 20 dBm Att 30 dB SWT 15 ms 2.462865385 GHz
20 Offget 2.5 dB 20 Offget 2.9 dB
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2447 MHz — 2477 MHz

2447 MHz — 2477 MHz
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IEEE 802.11 b

IEEE 802.11 g

2462 MHz

2462 MHz

® RBW 1 kHz Marker 1 [T1 ] ® RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz 68.36 dBm VBW 3 kHz 67.09 dBm
Ref 20 dBm ALt 30 dB SWT 145 ms 13.293269231 kHz Ref 20 dBm Att 30 dB SWT 145 ms 17 .586538462 kHz
20 Offget 2.% dB 20 Offsget 2.9 dB
L. Ex L (el
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® RBW 10 kHz Varker 1 [T1 1 ® RBW 10 kHz varker 1 [T1 ]
VBW 30 kHz -59.87 dBm VBW 30 kHz -60.31 dBm
Ref 20 dBm Att 30 dB SWT 300 ms 150.000000000 kHz Ref 20 dBm Att 30 dB SWT 300 ms 150.000000000 kHz
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® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 42.89 dBm VBW 300 kHz 53.81 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 146.586538462 MHz Ref 20 dBm Att 30 dB SWT 100 ms 920.721153846 MHz
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30 MHz — 1000 MHz
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IEEE 802.11 b

IEEE 802.11 g

2462 MHz

2462 MHz

® RBW 100 kHz Marker 2 [T1 1 ® RBW 100 kHz Marker 1 [T1 1
VBW 300 kHz 45.51 dBm VBW 300 kHz 1.61 dBm
Ref 20 dBm Att 30 dB SWT 700 ms 3.692307692 GHz Ref 20 dBm Att 30 dB SWT 700 ms 2.458333333 GHz
20 Offget 2.% dB Markgr 1 [T1 20 Offsget 2.3 dB
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® RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz .71 dBm VBW 300 kHz 3.09 dBm
Ref 20 dBm Att 30 dB SWT 800 ms 9.307692308 GHz Ref 20 dBm Att 30 dB SWT 800 ms 8.205128205 GHz
20 Offsget 2.% dB 20 Offset 2.9 dB
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® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 51.92 dBm VBW 300 kHz 52.08 dBm
Ref 20 dBm Att 30 dB SWT 1.05 s 20.862980769 GHz Ref 20 dBm Att 30 dB SWT 1.05 s 22.091346154 GHz
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16 GHz — 26.5 GHz

16 GHz — 26.5 GHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

2412 MHz

2422 MHz

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

0.21 dBm

Ref 20 dBm ALt 30 dB SWT 15 ms 2.411375000 GHz
20 Offget 2.% dB
1P )
AXH v
L. :\llN’/ \
T WM
30!
-80
Center 2.412 GHz 3 MHz/ Span 30 MHz

Date: 24.NOV.2015 14:31:03

@

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
3.72 dBm

Ref 20 dBm Att 30 dB SWT 10 ms 2.424211538 GHz
20 Offsget 2.3 dB
L Lel
T LVL
L. Lt \
2 dBm \

Center 2.422 GHz

Date: 24.NOV.2015 14:52:46

6 MHz/ Span 60 MHz

2397 MHz — 2427 MHz

2392 MHz — 2452 MHz

® RBW 1 kHz Marker 1 [T1 ] ® RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz - 5 dBm VBW 3 kHz -68.36 dBm
Ref 20 dBm Att 30 dB SWT 145 ms 13.29321 kHz Ref 20 dBm Att 30 dB SWT 145 ms 10.581730769 kHz
20 Offsget 2.% dB 20 Offset 2.9 dB
L. B L (2]
w
L.
D1 -23.72 dBm
. 1
g Y)Y A Ty (T
-80 -80
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 9 kHz 14.1 kHz/ Stop 150 kHz
Date: 24.NOV.2015 14:31:19 Date: 24.NOV.2015 14:53:03
® RBW 10 kHz Marker 1 [T1 ] ® RBW 10 kHz varker 1 [T1 ]
VBW 30 kHz 60.31 dBm VBW 30 kHz 62.17 dBm
Ref 20 dBm Att 30 dB SWT 300 ms 197.836538462 kHz Ref 20 dBm ALt 30 dB SWT 300 ms 150.000000000 kHz
20 Offget 2.% dB 20 Offget 2.3 dB
L [o] L Le]
1 P}
L.
D1 -23.72 dBm
oe
:
— L
ol ol At 1ol W b At A OB s b BV bk I
EW o A s A A b il R AUt A A AL IRM AN A
Start 150 kHz 2.985 MHz/ Stop 30 MHz Start 150 kHz 2.985 MHz/ Stop 30 MHz

Date: 24.NOV.2015 14:31:32

Date: 24.NOV.2015 14:53:19

150 KHz — 30 MHz

150 KHz — 30 MHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

2412 MHz

2422 MHz

® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz Marker 1 [T1 1
VBW 300 kHz 51.98 dBm VBW 300 kHz 53.49 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 98.397435897 MHz Ref 20 dBm Att 30 dB SWT 100 ms 154 .358974359 MHz
20 Offget 2.5 dB 20 Offsget 2.3 dB
L. Ex L (el
1P
AXH
e
= -1
D1 -23.72 dBm
L so—L L .
W g sl i g oMt tn, Mpoon s bl RPEORIIN 0 SRV APV NP PTE SAYPOE WRPUIN W OOIS FORNTM g YO YR
-80 -80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 24.NOV.2015 14:31:45 Date: 24.NOV.2015 14:53:30
® RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz VBW 300 kHz ~4.12 den
Ref 20 dBm Att 30 dB SWT 700 ms Ref 20 dBm Att 30 dB SWT 700 ms 2.424679487 GHz
20 Offget 2.5 dB 20 Offsget 2.3 dB
L. Ex L =
1 Pk
WAXH
T LVL
L f-a
D1 -23.1[2 dBm
"
/\mefvwwuwj st el s i AL shoi ] vaw Wm. A PIPVIRT TRTHURTN AT | I T NI
-80 -80
Start 1 GHz 700 MHz/ Stop 8 GHz Start 1 GHz 700 MHz/ Stop 8 GHz
Date: 24.NOV.2015 14:57:14 Date: 24.NOV.2015 14:53:41
® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 53.24 dBm VBW 300 kHz 53.04 dBm
Ref 20 dBm Att 30 dB SWT 800 ms 13.961538462 GHz Ref 20 dBm Att 30 dB SWT 800 ms 12.320512821 GHz
20 offfet 2.% dB 20 Offfjet 2.9 dB
L L8| L (el
1 PK]
WAXH AXH
L L
L f-1
D1 -23.72 dBm
o8
MWWWWWWWMW AN Pt Uil A Iy solld [T ATV CRym W .l
-80 80

Start 8 GHz

Date: 24.NOV.2015 14:32:10

800 MHz/ Stop 16 GHz

Start 8 GHz 800 MHz/ Stop 16 GHz

Date: 24.NOV.2015 14:53:51

8 GHz — 16 GHz

18 GHz — 16 GHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

2412 MHz

2422 MHz

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
52.36 dBm

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]

Ref 20 dBm Att 30 dB SWT 1.05 s 23.218750000 GHz Ref 20 dBm Att 30 dB SWT 1.05 s 24.817307692 GHz
20 Offget 2.5 dB 20 Offsget 2.3 dB
L. Ex L (el
1P
AXH
e
= -1
D1 -23.72 dBm
L 1 L 1
- - v
i M0 s sl A S M AN WWWW bt FINURVIN RPN ARTOIT AAUIN VL NP IR PV | TR IV
-80 -80
Start 16 GHz 1.05 GHz/ Stop 26.5 GHz Start 16 GHz 1.05 GHz/ Stop 26.5 GHz
Date: 24.NOV.2015 14:32:27 Date: 24.NOV.2015 14:54:03
® RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -0 dBm VBW 300 kHz -3.73 dBm
Ref 20 dBm Att 30 dB SWT 15 ms 2.43 i Ref 20 dBm Att 30 dB SWT 10 ms 2.439211538 GHz
20 Offget 2.5 dB 20 Offsget 2.3 dB
L. Ex L (el
1 Pk )
WAXH 5
MW\MW T v
v P M )
L . sy I Ml
/ \ o1 »:ﬁ 3 dem \\
[y T b bt
) g
-80 -80
Center 2.437 GHz 3 MHz/ Span 30 MHz Center 2.437 GHz 6 MHz/ Span 60 MHz
Date: 24.NOV.2015 14:29:19 Date: 24.NOV.2015 14:50:33
® RBW 1 kHz Marker 1 [T1 1 ® RBW 1 kHz tarker 1 [T1 ]
VBW 3 kHz 66.24 dBm VBW 3 kHz 67.59 dBm
Ref 20 dBm Att 30 dB SWT 145 ms 9.225961538 kHz Ref 20 dBm Att 30 dB SWT 145 ms 9.000000000 kHz
20 offfet 2.% dB 20 Offfjet 2.9 dB
L L8| L L&l
1 _PK]
WAXH
L L
L f-1
D1 -23.73 dBm

Py

AT A A e

start 9 kHz

Date: 24.NOV.2015 14:29:36

14.1 kHz/ Stop 150 kHz

L
Tnsoh

V¥l

-80

LA, A )

start 9 kHz

14.1 kHz/ Stop 150 kHz

Date: 24.NOV.2015 14:50:47

9 KHz — 150 KHz

9 KHz — 150 KHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

2437 MHz

2437 MHz

Ref 20 dBm

RBW 10 kHz
VBW 30 kHz
SWT 300 ms

Marker 1 [T1 ]
61.07 dBm

Att 30 dB 150.000000000 kHz

@

Ref 20 dBm

RBW 10 kHz
VBW 30 kHz
SWT 300 ms

Marker 1 [T1 ]
61.57 dBm

Att 30 dB 150.000000000 kHz

20 Offget 2.5 dB 20 Offsget 2.9 dB
L. L (el
i P
[
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b1 -23.13 dem
L |
L L
T WWAM‘“ w ol TR
W WA ' fhu e i L2 y At N e e A
-80 -80
Start 150 kiz 2.985 MHz/ Stop 30 Mz Start 150 kiz 2.985 WHz/ Stop 30 Mz
Date: 24.NOV.2015 14:29:50 Date: 24.NOV.2015 14:51:01
® RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz VBW 300 kHz -53.58 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 112.3878 Ref 20 dBm Att 30 dB SWT 100 ms 914.503205128 MHz
20 Offsget 2.% dB 20 Offset 2.9 dB
L. L (el
1 P
AXH
w
L F-a
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Start 30 MHz 97 MHz/ Stop 1 GHz Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 24.NOV.2015 14:30:04 Date: 24.NOV.2015 14:51:15
® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 0.34 dBm VBW 300 kHz 4.25 dBm
Ref 20 dBm Att 30 dB SWT 700 ms 2.435897436 GHz Ref 20 dBm Att 30 dB SWT 700 ms 2.435897436 GHz
20 offfet 2.§ db 20 offfet 2.9 B
L. L [&]
. 1 Pq
[ e
T e

Start 1 GHz

Date: 24.NOV.2015 14:30:14

700 MHz/ Stop 8 GHz

D1 -23.1B dBm

WWMWA YA YRS PRI W W

Start 1 GHz

Date: 24.NOV.2015 14:51:33

700 WMHz/ Stop 8 GHz

1 GHz -8 GHz

1GHz -8 GHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

2437 MHz

2437 MHz

Ref 20 dBm

RBW 100 kHz
VBW 300 kHz

Att 30 dB SWT 800 ms

Marker 1 [T1 ]
52.91 dBm
10.141025641 GHz

20 Offget 2.% dB
1K
A
A Mo
WWWW o) Vsl A m
-80

Start 8 GHz

Date: 24.NOV.2015 14:30:23

800 MHz/

Stop 16 GHz

Ref 20 dBm

RBW 100 kHz
VBW 300 kHz

Att 30 dB SWT 800 ms

Marker 1 [T1 ]
53.17 dBm
12.730769231 GHz

20 Offfet 2.3 dB

D1 -23.73 dBm

bl Ry

R T, R (RS

&

Start 8 GHz

Date: 24.NOV.2015 14:51:44

800 WMHz/

Stop 16 GHz

8 GHz — 16 GHz

8 GHz — 16 GHz

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
-51.75 dBm

RBW 100 kHz
VBW 300 kHz

Marker 1 [T1 ]
-50.97 dBm

Ref 20 dBm Att 30 dB SWT 1.05 s 26.247596154 GHz Ref 20 dBm Att 30 dB SWT 1.05 s 19.213942308 GHz
20 Offsget 2.% dB 20 Offset 2.9 dB
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]
w
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b WA A Wﬁv ] - Db, i
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Start 16 GHz 1.05 GHz/ Stop 26.5 GHz Start 16 GHz 1.05 GHz/ Stop 26.5 GHz
Date: 24.NOV.2015 14:30:36 Date: 24.NOV.2015 14:51:55
® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 0.56 dBm VBW 300 kHz 4.10 dBm
Ref 20 dBm Att 30 dB SWT 15 ms 2.459115385 GHz Ref 20 dBm Att 30 dB SWT 10 ms 2.454211538 GHz
20 Offget 2.5 dB 20 Offget 2.3 dB
L. L R
.
A
e

W%w

T }/ aBm

= WWW

-80

Center 2.462 GHz

Date: 24.NOV.2015 14:24:51

3 MHz/

Span 30 MHz

|

-80

Center 2.452 GHz

Date: 24.NOV.2015 14:46:27

6 MHz/

Span 60 MHz

2447 MHz — 2477 MHz

2422 MHz — 2482 MHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

2462 MHz

2452 MHz

Ref 20 dBm

RBW 1 kHz Marker 1 [T1 ]
VBW 3 kHz 67.39 dBm
Att 30 dB SWT 145 ms 9.677884615 kHz

20 OFfget 2.% dB

Ref 20 dBm

RBW 1 KkHz Marker 1 [T1 ]
VBW 3 kHz 65.07 dBm
Att 30 dB SWT 145 ms 9.677884615 kHz

20 Offfet 2.3 dB

L. Ex L (el
L P
i
w
= -1
T=20-%5Em r
D1 -24.1 dBm
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1 v
Mz o AT L e Aol TR PN
-80 W -80
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 9 kHz 14.1 kHz/ Stop 150 kHz
Date: 24.NOV.2015 14:25:10 Date: 24.NOV.2015 14:46:40
® RBW 10 kHz Varker 1 [T1 1 ® RBW 10 kHz varker 1 [T1 ]
VBW 30 kHz -59.87 dBm VBW 30 kHz -60.09 dBm
Ref 20 dBm Att 30 dB SWT 300 ms 150.000000000 kHz Ref 20 dBm Att 30 dB SWT 300 ms 197.836538462 kHz
20 Offsget 2.% dB 20 Offset 2.9 dB
L Ex L (el
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Date: 24.NOV.2015 14:25:24 Date: 24.NOV.2015 14:46:53
® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 53.38 dBm VBW 300 kHz 53.58 dBm
Ref 20 dBm Att 30 dB SWT 100 ms 146.586538462 MHz Ref 20 dBm Att 30 dB SWT 100 ms 908.285256410 MHz
20 Offget 2 dB 20 Offget 2.9 dB
L. [ 6] L [&]
K
I I
o o
ko f-1
= T=20-%5dEm F-
D1 -24.1 dBm
08
L. - L .
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_a0 —80
Start 30 MHz 97 MHz/ Stop 1 GHz Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 24.NOV.2015 14:25:39 Date: 24.NOV.2015 14:47:06

30 MHz — 1000 MHz

30 MHz — 1000 MHz
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Band-edge measurements for RF conducted emissions

IEEE 802.11 n HT20

IEEE 802.11 n HT40

2462 MHz

2452 MHz

Date: 24.NOV.2015 14:26:14

Date: 24.NOV.2015 14:47:39

® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz Marker 1 [T1 1
VBW 300 kHz 1 2 dBm VBW 300 kHz 4.73 dBm
Ref 20 dBm Att 30 dB SWT 700 ms 2. S Ref 20 dBm Att 30 d8 SWT 700 ms 2.447115385 GHz
20 Offget 2.5 dB 20 Offsget 2.3 dB
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1 e
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Start 1 GHz 700 MHz/ Stop 8 GHz Start 1 GHz 700 WHz/ Stop 8 GHz
Date: 24.NOV.2015 14:25:50 Date: 24.NOV.2015 14:47:15
® RBW 100 kHz Marker 1 [T1 ] ® RBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz -52.49 dBm VBW 300 kHz -53.04 dBr
Ref 20 dBm Att 30 dB SWT 800 ms 8.794871795 GHz Ref 20 dBm Att 30 dB SWT 800 ms 15.500000000 GHz
20 Offget 2.5 dB 20 Offsget 2.3 dB
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Date: 24.NOV.2015 14:26:02 Date: 24.NOV.2015 14:47:27
® RBW 100 kHz Marker 1 [T1 1 ® RBW 100 kHz tarker 1 [T1 ]
VBW 300 kHz 52.06 dBm VBW 300 kHz 51.02 dBm
Ref 20 dBm Att 30 dB SWT 1.05 s 23.673076923 GHz Ref 20 dBm Att 30 dB SWT 1.05 s 24.817307692 GHz
20 offfet 2.% dB 20 Offfjet 2.9 dB
L L8| L (el
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Start 16 GHz 1.05 GHz/ Stop 26.5 GHz Start 16 GHz 1.05 GHz/ Stop 26.5 GHz

16 GHz — 26.5 GHz

16 GHz — 26.5 GHz
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4.10. Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be designed to
ensure that no antenna other than that furnished by the responsible party shall be used with the device.

And according to FCC 47 CFR Section 15.247 (c), if transmitting antennas of directional gain greater than
6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6dBi.

Refer to statement below for compliance.

The manufacturer may design the unit so that the user can replace a broken antenna, but the use of a
standard antenna jack or electrical connector is prohibited. Further, this requirement does not apply to
intentional radiators that must be professionally installed.

Measurement

The antenna gain of the complete system is calculated by the difference of radiated power in EIRP and the
conducted power of the module.For normal WLAN devices, the DSSS mode is used.

Conducted power refer ANSI C63.10 :2009 Section 11.9 Output power test procedure for DTS devices
Radiated power refer to ANSI C63.10 :2009 Section 6.6.4 Radiated emissions tests.

Measurement parameters

Measurement parameter

Detector: Peak
Sweep time: Auto
Resolution bandwidth: 1MHz
Video bandwidth: 3MHz
Trace-Mode: Max hold
Limits
FCC | IC
Antenna Gain
6 dBi
Results
T Vv Lowest Channel Middle Channel Highest Channel
nom nom 2412 MHz 2437 MHz 2462 MHz
Conducted power [dBm]
Measured with DSSS modulation 12.01 11.72 11.25
Conducted power [dBm]
Measured with DSSS modulation 10.26 10.87 9.72
Gain [dBi]
Calculated -1.75 -0.85 -1.53

Measurement uncertainty +0.60 dB (cond.) / + 2.56 dB (rad.)
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5. Test Setup Photos of the EUT
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6. External and Internal Photos of the EUT

External Photos
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Internal Photos

WLAN/BT/G
PS Antenna

GSM/UMTS
Antenna
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