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1 General Description

1.1 Product Description for Equipment Under Test (EUT)

This test and measurement report has been compiled on behalf of Cisco Systems, Inc. and their product, FCC
ID: LDKIR829GW-LTE; IC: 2461B-IR829GWLTE, model number: IRB29GW-LTE, which henceforth is referred
to as the EUT (Equipment under Test.) The EUT is a Smart Grid Router.

1.2 Mechanical Description of EUT

The EUT measures approximately 1.73 (H) x 11(W) x 7.7(D) in. (43.9 x 279 x 196 mm) and 1.73 (H)
x 11(W) x 10.55(D) in (43.9 x 279 x 268 mm) with [P54 cable guard and weighs approximately 2kg.

The data gathered are from a typical production sample provided by the manufacturer with serial number: R1506011-01,
assigned by BACL.

1.3 Objective

This report is prepared on behalf of Cisco Systems, Inc., in accordance with Part 2, Subpart J, and Part 15,
Subparts B and C of the Federal Communication Commission’s rules and IC RSS-247 Issue 1, MAY 2015.

The objective is to determine compliance with FCC Part 15.247 and IC RSS-247 rules for Output Power,
Antenna Requirements, AC Line Conducted Emissions, 6 dB Bandwidth, power spectral density, 100 kHz
Bandwidth of Band Edges Measurement, Spurious Emissions, Conducted and Radiated Spurious Emissions.

1.4 Related Submittal(s)/Grant(s)
N/A

1.5 Test Methodology

All measurements contained in this report were conducted in accordance with ANSI C63.4-2014, American
National Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz and FCC KDB 558074 DO1 DTS Meas Guidance
v03r03: Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating
Under §15.247

1.6 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in the field of EMC. The factors
contributing to uncertainties are spectrum analyzer, cable loss, antenna factor calibration, antenna directivity,
antenna factor variation with height, antenna phase center variation, antenna factor frequency interpolation,
measurement distance variation, site imperfections, mismatch (average), and system repeatability.

Based on CISPR16-4-2:2011, The Treatment of Uncertainty in EMC Measurements, the values ranging from
+2.0 dB for Conducted Emissions tests and +4.0 dB for Radiated Emissions tests are the most accurate estimates
pertaining to uncertainty of EMC measurements at BACL Corp.
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1.7 Test Facility

Bay area compliance Laboratories Corp. (BACL) is:

1- An independent Commercial Test Laboratory accredited to 1SO 17025: 2005 by A2LA, in the fields of:
Electromagnetic Compatibility & Telecommunications covering Emissions, Immunity, Radio, RF Exposure,
Safety and Telecom. This includes NEBS (Network Equipment Building System), Wireless RF,
Telecommunications Terminal Equipment (TTE); Network Equipment; Information Technology Equipment
(ITE); Medical Electrical Equipment; Industrial, Commercial, and Medical Test Equipment; Professional Audio
and Video Equipment; Electronic (Digital) Products; Industrial and Scientific Instruments; Cabled Distribution
Systems and Energy Efficiency Lighting.

2- An ENERGY STAR Recognized Laboratory, for the LM80 Testing, a wide variety of Luminares and
Computers.

3- A NIST Designated Phase-I and Phase-II CAB including: ACMA (Australian Communication and Media
Authority), BSMI (Bureau of Standards, Metrology and Inspection of Taiwan), IDA (Infocomm Development
Authority of Singapore), IC(Industry Canada), Korea ( Ministry of Communications Radio Research
Laboratory), NCC (Formerly DGT; Directorate General of Telecommunication of Chinese Taipei) OFTA
(Office of the Telecommunications Authority of Hong Kong), Vietnam, VCCI - Voluntary Control Council for
Interference of Japan and a designated EU CAB (Conformity Assessment Body) (Notified Body) for the EMC
and R&TTE Directives.

4- A Product Certification Body accredited to 1ISO Guide 65: 1996 by A2LA to certify:

2. Radio Standards Specifications (RSS) in the Category I Equipment Standards List and All Broadcasting
Technical Standards (BETS) in Category I Equipment Standards List for Industry Canada.

3. Radio Communication Equipment for Singapore.

4. Radio Equipment Specifications, GMDSS Marine Radio Equipment Specifications, and Fixed Network
Equipment Specifications for Hong Kong.

5. Japan MIC Telecommunication Business Law (A1, A2) and Radio Law (B1, B2 and B3).

6. Audio/Video, Battery Charging Systems, Computers, Displays, Enterprise Servers, Imaging Equipment, Set-
Top Boxes, Telephony, Televisions, Ceiling Fans, CFLs (Including GU24s),Decorative Light Strings, Integral
LED Lamps, Luminaires, Residential Ventilating Fans.

The test site used by BACL Corp. to collect radiated and conducted emissions measurement data is located at its
facility in Sunnyvale, California, USA.

The test site at BACL Corp. has been fully described in reports submitted to the Federal Communication
Commission (FCC) and Voluntary Control Council for Interference (VCCI). The details of these reports have
been found to be in compliance with the requirements of Section 2.948 of the FCC Rules on February 11 and
December 10, 1997, and Article 8 of the VCCI regulations on December 25, 1997. The test site also complies
with the test methods and procedures set forth in CISPR 22:2008 §10.4 for measurements below 1 GHz and
§10.6 for measurements above 1 GHz as well as ANSI C63.4-2014, ANSI C63.4-2014, TIA/EIA-603 & CISPR
24:2010.

The Federal Communications Commission and Voluntary Control Council for Interference have the reports on
file and they are listed under FCC registration number: 90464 and VCCI Registration No.: A-0027. The test site
has been approved by the FCC and VCCI for public use and is listed in the FCC Public Access Link (PAL)
database.

Additionally, BACL Corp. is an American Association for Laboratory Accreditation (A2LA) accredited
laboratory (Lab Code 3297-02). The current scope of accreditations can be found at

http://www.a2la.org/scopepdf/3297-02.pdf?CFID=1132286 & CFTOKEN=e42a3240dac3{f6ba-6DE17DCB-
1851-9E57-477422F667031258&jsessionid=8430d44{1{47c¢£2996124343¢704b367816b
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2 System Test Configuration

2.1 Justification

The EUT was configured for testing according to ANSI C63.10-2013 and FCC KDB 558074 D01 DTS Meas
Guidance v03r03.

The EUT was tested in a testing mode to represent worst-case results during the final qualification test.

The worst-case data rates are determined to be as follows for each mode based upon investigation by measuring
the average power, peak power and PPSD across all data rates bandwidths, and modulations.

2.2 EUT Exercise Software

The test software used was Putty, it was been used to access to IOS and perform commands to control the radio.

2.3 Equipment Modifications

No modifications were made to the EUT.

2.4 Local Support Equipment

Manufacturer Description Model No. Serial No.

DELL Laptop Latitude E6530 -

2.5 EUT Internal Configuration Details

Manufacturer Description Model

Cisco Systems Main board 1298MR

Cisco Systems PCB board 28-12083-01

Cisco Systems PCB board 95.0948T00 REV.215
Qualcomm Sierra Wireless AirPrime 4G chip MC7350
Qualcomm 5G module AR9590
Qualcomm 2.4G Module QCA9550

2.6 Power Supply and Line Filter

Manufacturer Description Model Serial Number

Power Systems

Technologies Limited Power adapter FA060LS1-01 PST1903F56A
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2.7 Interface Ports and Cabling

Cable Description Length (m) To From

RF Cable <1lm PSA EUT
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3 Summary of Test Results

Results reported relate only to the product tested.

FCC & IC Rules Description of Test Results
FCC § I1 8.121278(_1)1,0%2.1091 RF Exposure Compliant
ICF gscs%i r? g?& 3 Antenna Requirement Compliant
12C§S§Sl-é§r?7§(;)8 AC Line Conducted Emissions Compliant
fCCES§SI -522;‘7{5%(2 Spurious Emissions at Antenna Port Compliant
FCC §15.205 Restricted Bands Compliant

IC RSS-Gen §8.10

FCC §15.209, §15.247 (d)
IC RSS-247 §5.5 Radiated Spurious Emissions Compliant

IC RSS-Gen §8.9
FCC §15.247(a)(2)

IC RSS-247 §5.2 6 dB & 99% Emission Bandwidth Compliant

IC RSS-Gen §6.6

FCC §15.247(b)(3)

IC RSS-247 §5.4 Maximum Peak Output Power Compliant
FCC §15.247(d) . .

IC RSS-247 §5.5 100 kHz Bandwidth of Frequency Band Edge Compliant
o S13-247() Power Spectral Density Compliant

IC RSS-247 §5.2
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4 FCC 815.247(i), 82.1091 & IC RSS-102 — RF Exposure
4.1 Applicable Standard

According to FCC §15.247(i) and §1.1307(b)(1), systems operating under the provisions of this section shall be
operated in a manner that ensures that the public is not exposed to radio frequency energy level in excess of the
Commission’s guidelines.

Limits for General Population/Uncontrolled Exposure

Fr;quency Electric Field Magnetic Field Power Density Averaging Time
ange Strength Strength (MW/cm?) (minutes)
(MHz) (V/m) (A/m)
Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 * (100) 30
1.34-30 824/f 2.19/f * (180/£) 30
30-300 27.5 0.073 0.2 30
300-1500 / / /1500 30
1500-100,000 / / 1.0 30

f = frequency in MHz

* = Plane-wave equivalent power density
Before equipment certification is granted, the procedure of IC RSS-102 must be followed concerning the
exposure of humans to RF field

According to IC RSS-102 Issue 5 section 4, RF limits used for general public will be applied to the EUT.

Frequency Range | FElectric Field | Magnetic Field | Power Density |Reference Period
(MHz) (V/m rms) (A/m rms) (W/m?) (minutes)
0.003-10"" 83 90 - Instantaneous™
0.1-10 - 0.73/ f - . il
1.1-10 87/ f°° - - G**
10-20 27406 0.0728 2 6
20-48 5807 f°* 0.1540/ f °* 8.944/ f °° 6
48-300 22.06 0.05852 1:291 6
300-6000 3.142 £ 1 0.008335 £ | 0.02619£°°%1 6
6000-15000 61.4 0.163 10 6
15000-150000 61.4 0.163 10 |616000;‘" Filia
150000-300000 0.158 ™ 421 x10° ™ | 661x10°f 616000/ f '~
Note: f is frequency in MHz.
*Based on nerve stimulation (NS).
** Based on specific absorption rate (SAR).
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4.2 MPE Prediction

Predication of MPE limit at a given distance, Equation from OET Bulletin 65, Edition 97-01

S = PG/4nR?

Where: S = power density
P = power input to antenna

G = power gain of the antenna in the direction of interest relative to an isotropic radiator

R = distance to the center of radiation of the antenna

4.3 MPE Results

Antenna gain=2.2 dBi

Maximum peak output power at antenna input terminal (dBm):

Maximum peak output power at antenna input terminal (mW):

24.38
274.16

Prediction distance (cm):
Prediction frequency (MHz):

20
2412

Maximum Antenna Gain, typical (dBi):
Maximum Antenna Gain (numeric):
Power density of prediction frequency at 20.0 cm (mW/cm?):

2.2
1.66
0.091

Power density of prediction frequency at 20.0 cm (W/m?):
FCC MPE limit for uncontrolled exposure at prediction frequency (mW/cm?):
IC MPE limit for uncontrolled exposure at prediction frequency (W/m>):

091
1.0
5.4

The device is compliant with the requirement MPE limit for uncontrolled exposure. The max1mum power
density at the distance of 20 cm is 0.091 mW/cm?®(0.91 W/m?). Limit is 1.0 mW/cm?® (10.0 W/m?).

Antenna gain=6.5 dBi

Maximum peak output power at antenna input terminal (dBm):

Maximum peak output power at antenna input terminal (mW):

Prediction distance (cm):

Prediction frequency (MHz):

Maximum Antenna Gain, typical (dBi):

Maximum Antenna Gain (numeric):

Power density of prediction frequency at 20.0 cm (mW/cm?):

Power density of prediction frequency at 20.0 cm (W/m?):

FCC MPE limit for uncontrolled exposure at prediction frequency (mW/cm?):

IC MPE limit for uncontrolled exposure at prediction frequency (W/m?):

fe=]
N
(O8]
[o2e]

=
Eo =]

The device is compliant with the requirement MPE limit for uncontrolled exposure. The max1mum power
density at the distance of 20 cm is 0.238 mW/cm® (2.38 W/m?). Limit is 1.0 mW/cm? (5.4 W/m?).
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Antenna gain=13 dBi

Maximum peak output power at antenna input terminal (dBm): 18.27
Maximum peak output power at antenna input terminal (mW): 67.14

Prediction distance (cm): 20

Prediction frequency (MHz): 2412
Maximum Antenna Gain, typical (dBi): 13.0

Maximum Antenna Gain (numeric): 19.95

Power density of prediction frequency at 20.0 cm (mW/cm?):  0.267
Power density of prediction frequency at 20.0 cm (W/m?):  2.67

FCC MPE limit for uncontrolled exposure at prediction frequency (mW/cm?): 1.0
IC MPE limit for uncontrolled exposure at prediction frequency (W/m?): 5.4

The device is compliant with the requirement MPE limit for uncontrolled exposure. The max1mum power
density at the distance of 20 cm is 0.267 mW/cm? (2.67 W/m?). Limit is 1.0 mW/cm? (5.4 W/m?).

Co-location:

2.4 GHz and 5 GHz bands can transmit simultaneously. A certified 2G/3G/4G module (FCC ID: N7NMC7355,
IC: 2417C-MC7355) was built in the host. Per FCC KDB 447498, when RF sources have difference
frequencies, the fraction of the FCC power density limit shall be determined and the sum of all fractional
components shall be less than 1.

WLAN Co-location

Frequency Eslg!(:?]tceed Wolatp-gase MPE Limit | Worst-Case Sum of L
Band ) (mW/em?) (mW/cm?) | MPE Ratios | MPE Ratios
2.4 GHz 20 0.246 1.0 24.6 %
57.2 % 100 %
5 GHz 20 0.572 1.0 32.6%
2.4 GHz WLAN + 5 GHz WLAN + 850 MHz Co-Location
Frequency Egg!(:itceed Woatp—gase MPE Limit | Worst-Case Sum of Limit
Band (em) (mW/en?) (mW/cm?) | MPE Ratios | MPE Ratios
2.4 GHz 20 0.246 1.0 24.6 %
5 GHz 20 0.572 1.0 32.6 % 93.3 % 100 %
850 MHz 20 0.198 0.549 36.1 %
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2.4 GHz WLAN + 5 GHz WLAN + 1900 MHz Co-Location

Frequency Esliasltg?]tceed WOKjtF;Ease MPE Limit | Worst-Case Sum of Limit
Band @ (mW/en?) (mW/cm?) | MPE Ratios | MPE Ratios
2.4 GHz 20 0.246 1.0 24.6 %
5 GHz 20 0.572 1.0 32.6 % 69.8 % 100 %
1900 MHz 20 0.126 1.0 12.6 %
2.4 GHz WLAN + 5 GHz WLAN + 700 MHz Co-Location
Frequency Egg![l;itceed Wolﬁtp-gase MPE Limit | Worst-Case Sum of Limit
Band (em) (mW/en?) (mW/ecm?) | MPE Ratios | MPE Ratios
2.4 GHz 20 0.246 1.0 24.6 %
5 GHz 20 0.572 1.0 32.6 % 99.6 % 100 %
700 MHz 20 0.199 0.469 42.4 %
2.4 GHz WLAN + 5 GHz WLAN + 1700 MHz Co-Location
Frequency Egg![:?]?ed Wo'(;tF;(EZase MPE Limit | Worst-Case Sum of Limit
Band @) (mW/em?) (mW/ecm?) | MPE Ratios | MPE Ratios
2.4 GHz 20 0.246 1.0 24.6 %
5 GHz 20 0.572 1.0 32.6 % 77.1 % 100 %
1700 MHz 20 0.199 1.0 19.9 %

Conclusion: Simultaneous transmission MPE test exclusion applied to this device due to the sum of MPE ratios
for all simultaneous transmitting antennas incorporated in the host is less than 1.0.
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5 FCC 815.203 & IC RSS-Gen 88.3 — Antenna Requirements

5.1 Applicable Standards
According to FCC §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. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this
Section. The manufacturer may design the unit so that a broken antenna can be replaced by the user, but the use
of a standard antenna jack or electrical connector is prohibited.

And according to FCC §15.247 (b) (4), if transmitting antennas of directional gain greater than 6 dBi are used
the power shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

According to IC RSS-Gen §8.3: Transmitter Antenna

The applicant for equipment certification, as per RSP-100, must provide a list of all antenna types that may be
used with the licence-exempt transmitter, indicating the maximum permissible antenna gain (in dBi) and the
required impedance for each antenna.

Licence-exempt transmitters that have received equipment certification may operate with different types of
antennas. However, it is not permissible to exceed the maximum equivalent isotropically radiated power
(e.i.r.p.) limits specified in the applicable standard (RSS) for the licence-exempt apparatus.

Testing shall be performed using the highest gain antenna of each combination of licence-exempt transmitter
and antenna type, with the transmitter output power set at the maximum level. * When a measurement at the
antenna connector is used to determine RF output power, the effective gain of the device’s antenna shall be
stated, based on a measurement or on data from the antenna manufacturer.

User manuals for transmitters equipped with detachable antennas shall also contain the following notice in a
conspicuous location:

This radio transmitter (identify the device by certification number) has been approved by Industry Canada to
operate with the antenna types listed below with the maximum permissible gain indicated. Antenna types not
included in this list, having a gain greater than the maximum gain indicated for that type, are strictly prohibited
for use with this device.

Immediately following the above notice, the manufacturer shall provide a list of all antenna types approved for
use with the transmitter, indicating the maximum permissible antenna gain (in dBi).
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5.2  Antenna List and Details

Antenna Type Anteg@n; fgi |r_1| Z(dBi)

Dual-band dipole 2
Omnidirectional 2
Dipole 2

Diversity omnidirectional 2.2
Omnidirectional collinear array 4

Dipole 5.2

Diversity patch 6.5
Two-element patch array 13

Note: 1) For the Antenna directional gain greater than 6 dBi, the limit for output and power density will be

reduced by certain amount.

2) The manufacturer will use three output power settings to control this unit, the table shows below.

Antenna Type Ante(r:jr;)eain Software Power Setting
Dual-band dipole 2 2.2
Omnidirectional 2 22
Dipole 2 2.2
Diversity omnidirectional 2.2 2.2
Ommdlrec;;(r):;ﬂ collinear 4 6.5
Dipole 5.2 6.5
Diversity patch 6.5 6.5
Two-element patch array 13 13
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6 FCC 815.207 & IC RSS-Gen §8.8 — AC Line Conducted Emissions

6.1 Applicable Standards
As per FCC §15.207 and IC RSS-Gen §8.8 Conducted limits:

For an intentional radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies within the
band 150 kHz to 30 MHz shall not exceed the limits in the following table, as measured using a 50 uH/50 ohms
line impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at the power terminal.
The lower limit applies at the boundary between the frequencies ranges.

Frequency of Emission Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15-0.5 66 to 56 N 56 to 46 N¢
0.5-5 56 46
5-30 60 50

Note: Decreases with the logarithm of the frequency.
Note: A linear average detector is required

6.2 Test Setup

The measurement was performed at shield room, using the setup per ANSI C63.4-2014 measurement procedure.
The specification used was FCC §15.207 and IC RSS-Gen §8.8 limits.

External I/O cables were draped along the edge of the test table and bundle when necessary.
The AC/DC power adapter of the EUT was connected with LISN-1 which provided 120 V / 60 Hz AC power.

6.3 Test Procedure

During the conducted emissions test, the power cord of the EUT host system was connected to the mains outlet
of the LISN-1 and the power cord of the support equipment was connected to LISN-2.

Maximizing procedure was performed on the six (6) highest emissions of the EUT.

All data was recorded in the peak detection mode, quasi-peak and average. Quasi-Peak readings are
distinguished with a “QP.” Average readings are distinguished with an “Ave”.
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6.4 Corrected Amplitude & Margin Calculation

The Corrected Amplitude (CA) is calculated by adding the Cable Loss (CL), the Attenuator Factor (Atten) to
indicated Amplitude (Ai) reading. The basic equation is as follows:

CA = Ai + CL + Atten

For example, a corrected amplitude of 46.2 dBuV = Indicated Reading (32.5 dBuV) + Cable Loss (3.7 dB) +
Attenuator (10 dB)

The “Margin” column of the following data tables indicates the degree of compliance within the applicable
limit. For example, a margin of -7 dB means the emission is 7 dB below the maximum limit. The equation for
margin calculation is as follows:

Margin = Corrected Amplitude — Limit

6.5 Test Setup Block Diagram

Vertical Ground Plane

AC L1 LISN | Asper
Main 5 o
A
EUT
IM
NM@EME@W&W&H@G
R ; e
800m above ground plane
v
< 1.5M >
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6.6 Test Equipment List and Details

—— . Calibration Calibration
Manufacturer Description Model No. Serial No. Date Interval
Rohde & Schwarz EMI Test Receiver | ESCI 1166.5950K03 100337 2014-09-28 1 year
Solar Electronics LISN 9252-50-R-24-N 511205 2014-06-25 1 year
TTE Filter, High Pass H962-150k-50-21378 K7133 2015-01-30 1 year
Suirong 30 fi conductive LMR 400 . Cal. Not N/A
emission cable Required
Cal. Not
Hewlett-Packard 5 ft N-type RF cable - 1268 . N/A
Required

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.

6.7 Test Environmental Conditions

Temperature: 23°C
Relative Humidity: 46 %
ATM Pressure: 105.24 kPa

The testing was performed by Jimmy Xiao on 2015-06-18 in 5m chamber3.

6.8 Summary of Test Results

According to the recorded data in following table, the EUT complied with the FCC 15C and IC RSS-Gen
standard’s conducted emissions limits, with the margin reading of:

Connection: AC/DC adapter connected to 120 V/60 Hz, AC
Margin Frequency Conductor Mode Range
(dB) (MHz) (Line/Neutral) (MHz)
-10.96 0.174459 Line 0.15-30
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6.9 Conducted Emissions Test Plots and Data

120 V, 60 Hz - Line

dBuV Vasona by EMiSoft
1000
[1] Live
N Qpk Lmt
Ay Lmt

200 + Debug

Formal

w7
'

30 U]

Fraquancy: MHz

35 100 1000 00

Template: AC conducted emission class B

10 10 0 10 0 10 [ 10 [ 10| 0] 0] 10] 10 1q 10 10 10 Res W]

Frequency g&rrﬁfﬁl Conductor Limit Margin Detector
(MHz) b (Line/Neutral) (dBuv) (dB) (QP/Ave.)
(dBuv)
0.174459 53.79 Line 64.75 -10.96 QP
0.150112 44.18 Line 65.99 -21.81 QP
0.174588 53.27 Line 64.74 -11.47 QP
0.231600 44.51 Line 62.39 -17.88 QpP
0.285222 38.41 Line 60.66 -22.25 QpP
23.60152 35.93 Line 60.00 -24.07 QpP
Frequency X&rrﬁﬁzde Conductor Limit Margin Detector
(MH2) P (Line/Neutral) (dBuVv) (dB) (QP/Ave.)
(dBuv)
0.174459 40.61 Line 54.75 -14.14 Ave.
0.150112 18.63 Line 55.99 -37.36 Ave.
0.174588 40.20 Line 54.74 -14.54 Ave.
0.231600 28.38 Line 52.39 -24.01 Ave.
0.285222 23.96 Line 50.66 -26.70 Ave.
23.60152 29.38 Line 50.00 -20.62 Ave.
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120 V, 60 Hz — Neutral

Vasona by EMiSoft

18 Jun 15 10:07

2] Neutral

Qpk Lmt
Av Lmt

Debug

Formal

Frequency g&gﬁf&%‘l Conductor Limit Margin Detector
(MHz) (dBLV) (Line/Neutral) (dBuV) (dB) (QP/Ave.)
0.163098 48.94 Neutral 65.3 -16.37 QpP
0.229269 43.72 Neutral 62.43 -18.75 Qpr
23.05518 36.42 Neutral 60 -23.58 QpP
22.36209 35.08 Neutral 60 -24.92 QP
3.847561 31.27 Neutral 56 -24.73 QP
3.942338 31.82 Neutral 56 -24.18 QpP
Frequency gﬁgﬁ?&%‘l (?onductor Limit Margin Detector
(MHz) (dBuV) (Line/Neutral) (dBuv) (dB) (QP/Ave.)
0.163098 33.42 Neutral 55.3 -21.88 Ave.
0.229269 29.76 Neutral 52.48 -22.71 Ave.
23.05518 30.17 Neutral 50 -19.83 Ave.
22.36209 28.59 Neutral 50 -21.41 Ave.
3.847561 19.01 Neutral 46 -26.99 Ave.
3.942338 20.84 Neutral 46 -25.16 Ave.
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7 FCC 815.209, 815.247(d) & IC RSS-247 85.5, RSS-GEN 88.9 — Spurious
Radiated Emissions

7.1 Applicable Standards

As per FCC §15.35(d): Unless otherwise specified, on any frequency or frequencies above 1000 MHz, the
radiated emission limits are based on the use of measurement instrumentation employing an average detector
function. Unless otherwise specified, measurements above 1000 MHz shall be performed using a minimum
resolution bandwidth of 1 MHz.

As per FCC §15.209(a) and RSS-247: Except as provided elsewhere in this Subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table

Frequency Field Strength Measurement Distance
(MHz) (micro volts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490 - 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100%** 3
88-216 150%* 3
216 - 960 200%* 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections
15.231 and 15.241.

As Per FCC §15.205(a) except as show in paragraph (d) of this section, only spurious emissions are permitted in
any of the frequency bands listed below:

0

MHz MHz MHz GHz
0.090 - 0.110 16.42 — 16.423
0.495 - 0.505 16.69475 — 16.69525 960 - 1240 4.5-3.15
1300 — 1427 5.35-5.46
2.1735-2.1905 25.5-25.67
1435 - 1626.5 7.25- 17.75
4.125-4.128 37.5-38.25
1645.5 — 1646.5 8.025-8.5
4.17725 - 4.17775 73— 74.6 1660 1710 90 99
420725 —4.20775 74.8 — 75.2 DG
1718.8—1722.2 93- 9.5
6.215-6.218 108 — 121.94
2200 — 2300 10.6 — 12.7
6.26775 — 6.26825 123 - 138
2310 -2390 13.25-13.4
6.31175 - 6.31225 149.9 — 150.05 2483.5— 2500 1447 — 14.5
8.291 — 8.294 156.52475 — 156.52525 : ‘ :
2690 — 2900 15.35-16.2
8.362 — 8.366 156.7 — 156.9 3260 3067 77 214
8.37625 — 8.38675 162.0125 -167.17 : :
3.332-3.339 22.01-23.12
8.41425 — 8.41475 167.72 - 173.2
33458 —3 358 23.6 —24.0
12.29 - 12.293 240 — 285 O 312318
12.51975 — 12.52025 322-335.4 ‘ ‘ 36.43 — 36.5
12.57675 — 12.57725 399.9-410 AB o '6
13.36 - 13.41 608 — 614 ove s
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As per FCC §15.247 (d) 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).

As per IC RSS-Gen 8.9,

Except when the requirements applicable to a given device state otherwise, emissions from
licence-exempt transmitters shall comply with the field strength limits shown in Table 4 or Table 5
below. Additionally, the level of any transmitter emission shall not exceed the level of the transmitter’s
fundamental emission.

Table 4 — General Field Strength Limits for Licence-Exempt Transmitters at Frequencies Above

30 MHz
Frequency Field Strength
(MHz) (uv/m at 3 metres)
30-88 100
88-216 150
216-960 200
Above 960* 500

* Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for licence-
exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on measurements using a
linear average detector function having a minimum resolution bandwidth of 1 MHz. If an average limit is
specified for the EUT, then the peak emission shall also be measured with instrumentation properly adjusted for
such factors as pulse desensitization to ensure the peak emission is less than 20 dB above the average limit.

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in the specific
RSS.

As per IC RSS-247 §5.5, in any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated device is operating, the RF power that is produced 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 that the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the use of root-
mean-square averaging over a time interval, as permitted under Section 5.4(4), the attenuation required shall be
30 dB instead of 20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.
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7.2 Test Setup

The radiated emissions tests were performed in the 5-meter Chamber, using the setup in accordance with ANSI
C63.10-2013. The specification used was the FCC 15 Subpart C and IC RSS-247 limits.

The spacing between the peripherals was 10 centimeters.

External 1/O cables were draped along the edge of the test table and bundle when necessary.

7.3 Test Procedure

For the radiated emissions test, the EUT host, and all support equipment power cords was connected to the AC
floor outlet.

Maximizing procedure was performed on the highest emissions to ensure that the EUT complied with all
installation combinations.

The EUT is set 3 meter away from the testing antenna, which is varied from 1-4 meter, and the EUT is placed on
a turntable, which is 0.8 meter above ground plane, the table shall be rotated for 360 degrees to find out the
highest emission. The receiving antenna should be changed the polarization both of horizontal and vertical.
The spectrum analyzer or receiver is set as:
Below 1000 MHz:
RBW =100 kHz / VBW =300 kHz / Sweep = Auto

Above 1000 MHz:

(1) Peak: RBW = 1MHz/ VBW = 1MHz / Sweep = Auto

(2) Average: RBW = 1MHz/ VBW = 10Hz / Sweep = Auto
7.4 Corrected Amplitude & Margin Calculation
The Corrected Amplitude (CA) is calculated by adding the Antenna Factor (AF), the Cable Loss (CL), the
Attenuator Factor (Atten) and subtracting the Amplifier Gain (Ga) to indicated Amplitude (Ai) reading. The
basic equation is as follows:

CA = Ai+ AF + CL + Atten — Ga

For example, a corrected amplitude of 40.3 dBuV/m = Indicated Reading (32.5 dBuV) + Antenna Factor
(+23.5dB) + Cable Loss (3.7 dB) + Attenuator (10 dB) - Amplifier Gain (29.4 dB)

The “Margin” column of the following data tables indicates the degree of compliance within the applicable
limit. For example, a margin of -7 dB means the emission is 7 dB below the maximum limit. The equation for
margin calculation is as follows:

Margin = Corrected Amplitude - Limit
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7.5 Test Equipment List and Details

Manufacturer Description Model No. Serial No. Callljbr?tlon CelisrEton
ate Interval
Rohde & Schwarz EMI Test Receiver | ESCI 1166.5950K03 100337 2014-09-28 1 year
Agilent Spectrum Analyzer E4440A MY44303352 | 2014-10-16 1 year
Sunol Science Corp System Controller SCo9V 011003-1 N/R N/R
Sunol Science Corp C‘;‘fb‘“at“’n JB3 A020106-3 | 2014-09-18 1 year
ntenna
EMCO Horn Antenna 3115 9511-4627 2014-10-17 1 year
Hewlett Packard Pre-amplifier 8447D 2944A10187 | 2014-08-08 1 year
WiseWave Horn Antenna ARH-4223-02 10555-01 2014-08-09 3 Years
Suirong 30 ft conductive LMR 400 ] 2015-03-05 1 year
emission cable
- SMA cable - €0001 Each time' N/A
. High Frequency SPS-2303-
IW Microwave Cable DC-1438 3840-SPS 2014-09-23 1 year
Suirong 30 ft conductive LMR 400 ; 2015-03-05 1 year
emission cable
Hewlett-Packard 5 ft N-type RF cable - 1268 2014-07-24 1 year
Agilent Pre-Amplifier 8449B 3008A01978 | 2015-03-11 lyear

Note': cable and attenuator included in the test set-up will be checked each time before testing.

Statement of Traceability: BACL attests that all calibrations have been performed per the A2LA requirements, traceable

to NIST.

7.6 Test Environmental Conditions

Temperature:

20-25°C

Relative Humidity:

40-45 %

ATM Pressure:

101.2-103.5 kPa

The testing was performed by Jimmy Xiao on 2015-06-18 in 5m chamber3 and RF site.
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7.7 Summary of Test Results

According to the data hereinafter, the EUT complied with the FCC Title 47, Part 15C and IC RSS-247
standard’s radiated emissions limits, and had the worst margin of:

30 MHz - 25 GHz:

Mode: Transmitting

Margin Frequency Polarization
(dB) (MH2) (Horizontal/Vertical) HIE0L3, (G
-9.19 9748 Horizontal 802.11n20 Middle

Please refer to the following table and plots for specific test result details

(¢
[\S)
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7.8 Radiated Emissions Test Data and Plots

1) 30 MHz -1 GHz

Worst Case: 2.4 GHz, 5 GHz and LTE transmitting simultaneously

dBuV/m Vasona by EMiSoft
[1] Horizontal

N [2] Vertical
Qpk Lmt

Formal

Meas Dist 3m

Spec Dist Im

Fraquency: MHz

000 10000 100000

Radiated Emissions Template: 30MHz-1GHz RE

\program files. (xB8)iemisoft - vasonalresults\Cicso Below 1GHz—1.emi

100 28 Bw K]

Frequaney | Soreeles | A | fors | T | it | v | o
(dBuVv/m) (cm) (H/V) (degrees)
35.255 28.14 135 \% 360 40 -11.86 QP
44.6715 25.99 101 \% 342 40 -14.01 QP
209.602 16.46 129 H 223 43.5 -27.04 QP
241.718 31.89 121 H 18 46 -14.11 QP
500.0335 29.87 165 A% 209 46 -16.13 QP
63.4985 18.59 158 H 125 40 -21.41 QP
2) 1-25 GHz

Antenna-port conducted measurement is used as an alternative to radiated measurements for demonstrating
compliance in the restricted frequency bands. And the radiated emission was measured with cabinet method.

All the radiated emissions were investigated with the highest power setting (2.2 dBi antenna)
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Cisco System, Inc. FCC ID: LDKIR829GW-LTE; IC: 2461B-IR829GWLTE

802.11b Mode

Frequency SA Tur_ntable . Test Ant.enna Cable | Pre- Corq. . F.CC/IC _
(MH2) Reading | Azimuth | Height|Polarity| Factor | Loss | Amp. | Reading Limit | Margin | Comments
(dBpV) | (degrees) | (cm) | (H/V) | (dB/m)| (dB) | (dB) | (dBuV/m) |(dBuV/m) (dB)
Low Channel 2412 MHz
4824 45.92 0 150 A% 33.87 43 35.58 48.51 74.00 -25.49 Peak
4824 47.21 0 150 H 33.89 43 35.58 49.82 74.00 -24.18 Peak
4824 33.83 0 150 \" 33.87 43 35.58 36.42 54.00 -17.58 Ave
4824 33.86 0 150 H 33.89 43 35.58 36.47 54.00 -17.53 Ave
7236 46.39 0 150 A% 38.30 55 35.61 54.58 74.00 -19.42 Peak
7236 46.98 0 150 H 38.31 55 35.61 55.18 74.00 -18.82 Peak
7236 33.38 0 150 v 38.30 55 35.61 41.57 54.00 -12.43 Ave
7236 33.43 0 150 H 38.31 55 35.61 41.63 54.00 -12.37 Ave
9648 46.49 0 150 \% 39.73 6.27 353 57.19 74.00 -16.81 Peak
9648 46.45 0 150 H 39.73 6.27 353 57.15 74.00 -16.85 Peak
9648 34.04 0 150 \% 39.73 6.27 353 44.74 54.00 -9.26 Ave
9648 34.05 0 150 H 39.73 6.27 353 44.75 54.00 -9.25 Ave
Middle Channel 2437 MHz
4874 46.31 0 150 v 33.87 | 4.30 | 35.58 48.90 74.00 -25.10 Peak
4874 46.30 0 150 H 33.89 | 430 | 35.58 48.91 74.00 -25.09 Peak
4874 34.05 0 150 v 33.87 | 4.30 | 35.58 36.64 54.00 -17.36 Ave
4874 34.07 0 150 H 33.89 | 4.30 | 35.58 36.68 54.00 -17.32 Ave
7311 46.21 0 150 \% 38.30 | 5.50 | 35.61 54.40 74.00 -19.60 Peak
7311 46.07 0 150 H 38.31 5.50 | 35.61 54.27 74.00 -19.73 Peak
7311 33.35 0 150 \Y% 38.30 | 5.50 | 35.61 41.54 54.00 -12.46 Ave
7311 33.35 0 150 H 38.31 5.50 | 35.61 41.55 54.00 -12.45 Ave
9748 47.16 0 150 A% 39.73 6.27 353 57.86 74.00 -16.14 Peak
9748 46.92 0 150 H 39.73 6.27 353 57.62 74.00 -16.38 Peak
9748 33.98 0 150 A% 39.73 6.27 353 44.68 54.00 -9.32 Ave
9748 34.03 0 150 H 39.73 6.27 353 44.73 54.00 -9.27 Ave
High Channel 2462 MHz
4924 46.24 0 150 \% 33.87 | 4.30 | 35.58 48.83 74.00 -42.29 Peak
4924 46.67 0 150 H 33.89 | 4.30 | 35.58 49.28 74.00 -42.27 Peak
4924 33.55 0 150 v 33.87 | 4.30 | 35.58 36.14 54.00 -22.29 Ave
4924 33.58 0 150 H 33.89 | 4.30 | 35.58 36.19 54.00 -22.27 Ave
7386 48.14 0 150 v 38.09 | 5.51 | 35.61 56.13 74.00 -25.17 Peak
7386 46.41 0 150 H 38.12 | 5.51 | 35.61 54.43 74.00 -24.72 Peak
7386 33.43 0 150 \% 38.09 | 5.51 | 35.61 41.42 54.00 -17.86 Ave
7386 33.44 0 150 H 38.12 | 5.51 | 35.61 41.46 54.00 -17.81 Ave
9848 47.05 0 150 \% 39.74 | 6.26 | 353 57.75 74.00 -17.87 Peak
9848 45.82 0 150 H 39.74 | 6.26 | 353 56.52 74.00 -19.58 Peak
9848 34.08 0 150 v 39.74 | 6.26 | 353 44.78 54.00 -12.58 Ave
9848 34.09 0 150 H 39.74 | 6.26 | 353 44.79 54.00 -12.55 Ave
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Cisco System, Inc. FCC ID: LDKIR829GW-LTE; IC: 2461B-IR829GWLTE

802.11g Mode

Frequency S.A_. Tur_ntable _ Test Ant_enna Cable | Pre- Corgl. _ FF:C/IC _
(MH2) Reading | Azimuth | Height|Polarity| Factor | Loss | Amp. | Reading Limit | Margin | Comments
(dBV) | (degrees) | (cm) | (H/V) | (dB/m)| (@B) | (@B) | (dBuv/m) |(dBuv/im) (dB)
Low Channel 2412 MHz
4824 46.46 0 150 v 33.84 | 424 | 3553 49.01 74.00 -24.99 Peak
4824 45.93 0 150 H 33.80 | 424 | 3553 48.44 74.00 -25.56 Peak
4824 33.76 0 150 \Y% 33.84 | 4.24 | 35.53 36.31 54.00 -17.69 Ave
4824 33.73 0 150 H 33.80 | 4.24 | 35.53 36.24 54.00 -17.76 Ave
7236 46.77 0 150 \% 38.47 | 542 | 35.61 55.05 74.00 -18.95 Peak
7236 45.27 0 150 H 38.52 | 542 | 35.61 53.60 74.00 -20.40 Peak
7236 33.36 0 150 \% 3847 | 5.42 | 35.61 41.64 54.00 -12.36 Ave
7236 33.31 0 150 H 38.52 | 5.42 | 35.61 41.64 54.00 -12.36 Ave
9648 46.90 0 150 A% 39.59 | 6.24 | 3534 57.39 74.00 -16.61 Peak
9648 47.74 0 150 H 39.57 | 6.24 | 35.34 58.21 74.00 -15.79 Peak
9648 33.95 0 150 A% 39.59 | 6.24 | 35.34 44.44 54.00 -9.56 Ave
9648 33.97 0 150 H 39.57 | 6.24 | 35.34 44.44 54.00 -9.56 Ave
Middle Channel 2437 MHz
4874 47.12 0 150 A% 33.87 | 4.30 | 35.58 49.71 74.00 -24.29 Peak
4874 47.24 0 150 H 33.89 | 4.30 | 35.58 49.85 74.00 -24.15 Peak
4874 34.05 0 150 v 33.87 | 4.30 | 35.58 36.64 54.00 -17.36 Ave
4874 34.04 0 150 H 33.89 | 4.30 | 35.58 36.65 54.00 -17.35 Ave
7311 46.17 0 150 v 38.30 | 5.50 | 35.61 54.36 74.00 -19.64 Peak
7311 46.42 0 150 H 38.31 5.50 | 35.61 54.62 74.00 -19.38 Peak
7311 33.34 0 150 v 38.30 | 5.50 | 35.61 41.53 54.00 -12.47 Ave
7311 33.34 0 150 H 38.31 5.50 | 35.61 41.54 54.00 -12.46 Ave
9748 46.45 0 150 v 39.73 | 6.27 | 35.34 57.11 74.00 -16.89 Peak
9748 46.80 0 150 H 39.73 | 6.27 | 35.34 57.46 74.00 -16.54 Peak
9748 33.99 0 150 \Y% 39.73 | 6.27 | 35.34 44.65 54.00 -9.35 Ave
9748 33.94 0 150 H 39.73 | 6.27 | 35.34 44.60 54.00 -9.40 Ave
High Channel 2462 MHz
4924 46.73 0 150 \% 33.87 | 4.30 | 35.58 49.32 74.00 -24.68 Peak
4924 46.12 0 150 H 33.89 | 4.30 | 35.58 48.73 74.00 -25.27 Peak
4924 33.51 0 150 v 33.87 | 4.30 | 35.58 36.10 54.00 -17.90 Ave
4924 33.53 0 150 H 33.89 | 4.30 | 35.58 36.14 54.00 -17.86 Ave
7386 46.70 0 150 \Y% 38.09 | 5.51 | 35.61 54.69 74.00 -19.31 Peak
7386 46.29 0 150 H 38.12 | 5.51 | 35.61 54.31 74.00 -19.70 Peak
7386 33.37 0 150 \Y% 38.09 | 5.51 | 35.61 41.36 54.00 -12.64 Ave
7386 33.39 0 150 H 38.12 | 5.51 | 35.61 41.41 54.00 -12.60 Ave
9848 46.81 0 150 A% 39.74 | 6.26 | 35.30 57.51 74.00 -16.49 Peak
9848 46.19 0 150 H 39.74 | 6.26 | 35.30 56.89 74.00 -17.11 Peak
9848 33.90 0 150 \% 39.74 | 6.26 | 35.30 44.60 54.00 -9.40 Ave
9848 34.07 0 150 H 39.74 | 6.26 | 35.30 44.77 54.00 -9.23 Ave
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Cisco System, Inc. FCC ID: LDKIR829GW-LTE; IC: 2461B-IR829GWLTE

802.11n20 Mode

Frequency S.A_. Tur.ntable _ Test Ant_enna Cable | Pre- Corgl. _ ECC/IC _
(MH2) Reading | Azimuth | Height|Polarity| Factor | Loss | Amp. | Reading Limit |Margin | Comments
(dBpV) | (degrees) | (cm) | (H/V) | (dB/m)| (dB) | (dB) | (dBuVv/m) |(dBuV/m) (dB)
Low Channel 2412 MHz
4824 46.21 0 150 A% 33.84 | 4.24 | 35.53 48.76 74.00 -25.24 Peak
4824 45.35 0 150 H 33.80 | 4.24 | 35.53 47.86 74.00 -26.14 Peak
4824 33.47 0 150 \% 33.84 | 4.24 | 3553 36.02 54.00 -17.98 Ave
4824 33.56 0 150 H 33.80 | 4.24 | 3553 36.07 54.00 -17.93 Ave
7236 46.78 0 150 \Y 3847 | 542 | 35.61 55.06 74.00 -18.94 Peak
7236 45.69 0 150 H 3852 | 542 | 35.61 54.02 74.00 -19.98 Peak
7236 33.45 0 150 v 3847 | 542 | 35.61 41.73 54.00 -12.27 Ave
7236 33.74 0 150 H 38.52 542 | 35.61 42.07 54.00 -11.93 Ave
9648 47.26 0 150 v 39.59 | 6.24 | 3534 57.75 74.00 -16.25 Peak
9648 47.82 0 150 H 39.57 | 6.24 | 3534 58.29 74.00 -15.71 Peak
9648 34.02 0 150 \% 39.59 | 6.24 | 35.34 4451 54.00 -9.49 Ave
9648 34.15 0 150 H 39.57 | 6.24 | 3534 44.62 54.00 -9.38 Ave
Middle Channel 2437 MHz
4874 47.12 0 150 v 33.87 | 430 | 35.58 49.71 74.00 -24.29 Peak
4874 46.51 0 150 H 33.89 | 430 | 35.58 49.12 74.00 -24.88 Peak
4874 34.21 0 150 \% 33.87 | 430 | 35.58 36.80 54.00 -17.20 Ave
4874 34.15 0 150 H 33.89 | 430 | 35.58 36.76 54.00 -17.24 Ave
7311 46.52 0 150 \Y 3830 | 5.50 | 35.61 54.71 74.00 -19.29 Peak
7311 46.23 0 150 H 38.31 5.50 | 35.61 54.43 74.00 -19.57 Peak
7311 33.42 0 150 \Y 3830 | 5.50 | 35.61 41.61 54.00 -12.39 Ave
7311 33.47 0 150 H 38.31 5.50 | 35.61 41.67 54.00 -12.33 Ave
9748 48.24 0 150 \Y 39.73 6.27 | 3534 58.90 74.00 -15.10 Peak
9748 47.26 0 150 H 39.73 6.27 | 3534 57.92 74.00 -16.08 Peak
9748 34.12 0 150 \Y 39.73 6.27 | 3534 44.78 54.00 -9.22 Ave
9748 34.15 0 150 H 39.73 6.27 | 3534 44.81 54.00 -9.19 Ave
High Channel 2462 MHz
4924 46.32 0 150 A" 33.87 | 4.30 | 35.58 4891 74.00 -25.09 Peak
4924 45.89 0 150 H 33.89 | 4.30 | 35.58 48.50 74.00 -25.50 Peak
4924 33.21 0 150 A% 33.87 | 4.30 | 35.58 35.80 54.00 -18.20 Ave
4924 33.14 0 150 H 33.89 | 4.30 | 35.58 35.75 54.00 -18.25 Ave
7386 46.82 0 150 \Y 38.09 | 5.51 | 35.61 54.81 74.00 -19.19 Peak
7386 45.86 0 150 H 38.12 | 5.51 | 35.61 53.88 74.00 -20.12 Peak
7386 33.52 0 150 \% 38.09 | 5.51 | 35.61 41.51 54.00 -12.49 Ave
7386 33.21 0 150 H 38.12 | 5.51 | 35.61 41.23 54.00 -12.72 Ave
9848 46.56 0 150 \Y 39.74 | 6.26 | 35.30 57.26 74.00 -16.74 Peak
9848 46.28 0 150 H 39.74 | 6.26 | 35.30 56.98 74.00 -17.02 Peak
9848 33.62 0 150 \% 39.74 | 6.26 | 35.30 4432 54.00 -9.68 Ave
9848 33.98 0 150 H 39.74 | 6.26 | 35.30 44.68 54.00 -9.32 Ave
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Cisco System, Inc. FCC ID: LDKIR829GW-LTE; IC: 2461B-IR829GWLTE

Restricted Bands

Chain 0:
Antenna gain=2.2 dBi

802.11b-2412 MHz 802.11b-2462 MHz

® MARKER 1 RBW 1 MHz Marker 1 [T1 1 @ MARKER 1 “RBW 1 MHz Marker 1 [T1 ]
2.389358974 GHz VBW 3 MHz 44.09 dBm 2.486355769 GHz *VBW 3 MHz -41.92 dBm
Ref 1 dBm Att 10 dB SWT 2.5 ms 2.389358974 GHz Ref 1 dBm Att 10 dB SWT 2.5 ms 2.486355769 GHz
[0 offget 13]2 dB 0 Offget 13]2 dB
L 16} L. [ 5]
—
L H- L
= 1 Al dBr
= DI -41.7 dBm -a%. m
R S S
b g
L. |- W_w
[FEYPNVRY PO I FEWORTT T VO YW NN s AN DE Mw«wmm il 205
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 28.JUN.2015 21:57:51 Date: 28.JUN.2015 21:59:20
Note: The Peak detector passed average limit, therefore no average detector testing was needed.
802.11g - 2412 MHz (Peak) 802.11g - 2412 MHz (Ave)
MARKER 1 RBW 1 MHz varker 1 [T1 ]
® Mﬁ“zz“[}tz sz ; x:i Marker 1 |‘i”|“ - ® 2.389871795 GHz VBW 3 MHz -46.60 dBm
Ref 1 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz Ref 1 dom Att 10 d8 SWT 2.5 ms 2389871795 CHz
Foofftet 1312 a8 [0~ offget 13{2 dB
18] = I
=
. w
= 1 -21.7 dBm
L 40 \/{ = DI —41-7 dBm
SWP| 100 of 100 o6 SWP 100 qf 100
PG P Y ot COR YT PRI WY WA FYPRIO pmpres : |
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz start 2.31 GHz 8 Mhz/ Stop 2.39 GHz

Date: 28.JUN.2015 22:02:04 Date: 28.JUN.2015  22:01:22

o]
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Cisco System, Inc. FCC ID: LDKIR829GW-LTE; IC: 2461B-IR829GWLTE

802.11g - 2462 MHz (Peak) 802.11g - 2462 MHz (Ave)

@ MARKER 1 RBW 1 MHz Marker 1 [T1 1 ® MARKER 1 RBW 1 MHz Marker 1 [T1 ]

2.483790865 GHz VBW 3 MHz -29.35 dBm 2.483552885 GHz VBW 3 MHz -42.83 dBm
Ref 1 dBm ALt 10 dB SWT 2.5 ms 2.483790865 GHz Ref 1 dBm ALt 10 dB SWT 2.5 ms 2.483552885 GHz
o Off%et 13]2 dB "o Offget 13]2 dB
L [ 5] I =
= T —21-% dBm L = L
1

’YV‘V‘WN -
r [P i’\w\mul —Z1-7 dBm

I
., N
| - L“A,A -
swe| 100 df 100 s - swp| 100 df 100 \
b |

Lo |

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:03:27 Date: 28.JUN.2015 22:04:18
® MARKER 1 REW 1 WHz Marker 1 [T1 1 @ MARKER 1 RBW 1 MHz varker 1 [T1 1

2.389871795 GHz VBW 3 MHz 28.62 dBm 2.39 GHz VBW 3 MHz 45.35 dBm
Ref 1 dBm ALt 10 dB SWT 2.5 ms 2.389871795 GHz Ref 1 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz
Fo offget 13]2 dB Fo— orffget 1312 dB
L L] | L]

[+ Ril

= 1 -21.7 dBm I

o ’/IN = DT —2T-F dBm
SWP| 100 of 100 SWP| 100 gf 100

i ANPAIRIANA ot sy A A WMMMW 08 /
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 22:06:29 Date: 28.JUN.2015 22:05:41
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Cisco System, Inc.

FCC ID: LDKIR829GW-LTE; IC: 2461B-IR§29GWLTE

802.11n20 - 2462 MHz (Peak)

802.11n20 - 2462 MHz (Ave)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
2.483526442 GHz VBW 3 MHz 7.70 dBm VBW 3 MHz
Ref 1 dBm Att 10 dB SWT 2.5 ms 526442 GHz Ref 1 dBm Att 10 dB SWT 2.5 ms
[0~ offget 13]2 dB 0 Offget 13]2 dB
Lo 18] | . el
L Rl
Avg]
=20 T —21-7 dBm -
h
e o] |
L. I}, H.
%M P T -41-7 dBm
Lo Ml | —
- E—
100 of 100 “‘\A/‘(W I o - SWP| 100 gf 100 |
L_so -
Start 2.4835 GHz 1.65 WHz/ Stop 2.5 Gz Start 2.4835 GHz 1.65 WHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:07:29

Date: 28.JUN.2015 22:08:15

Antenna gain=6.5 dBi

802.11b - 2412 MHz (Peak) 802.11b - 2412 MHz (Ave)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ] ® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.39 GHz VB 3 MHz 41.14 dBm 2.39 GHz VBI 3 MHz -51.65 dBn
Ref 5.3 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz Ref 5.3 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz
offfet 17]5 dB ‘l offfet 17]5 dB ‘l
L8] el
k- TR
v
= ST =217 dBm -
L-s0 I
[ = DT -41.% dem
L soswel 100 df 100 W | so—swel 100 ge 100
TR T PR EEBY P TIN STIVORNT! SWTPYY AT NPYR . |y PeEOwTY o
L 60 -
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 22:13:26

Date: 28.JUN.2015 22:12:39
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Cisco System, Inc.

FCC ID: LDKIR829GW-LTE; IC: 2461B-IR§29GWLTE

802.11b - 2462 MHz (Peak)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.484478365 GHz VBW 3 MHz 37.33 dem
Ref 5.3 dBm Att 10 dB SWT 2.5 ms 2.484478365 GHz
offfet 17]5 dB H
B
== DI —21-§ dBm
1
}J\JAA et i
w WMM
L. 100 df  10c %m
PR i A
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:14:16

Date: 28.JUN.2015 22:15:49

802.11g - 2462 MHz (Peak)

® MARKER 1 RBW 1 MHz
2.483552885 GHz VBW 3 MHZ

Ref 5.3 dBm Att 10 dB SWT 2.5 ms

Marker 1 [T1 ]
29.19 dBm
2.483552885 GHz

Offfet 17]5 dB

1 o

N

aBm

M S T

100 df 100 Tty
ey

Start 2.4835 GHz 1.65 MHz/

Date: 28.JUN.2015 22:21:14

Stop 2.5 GHz

802.11b - 2462 MHz (Ave)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.483552885 GHz VBW 3 MHz 49.16 dBm

Ref 5.3 dBm Att 10 dB SWT 2.5 ms 2.483552885 GHz

offfet 17]5 dB ‘l

el

DI —41.2 dBm

100 dfF 100
]

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:14:52

Date: 28.JUN.2015 22:16:36

802.11g - 2462 MHz (Ave)

@ MARKER 1 RBW 1 MHz varker 1 [T1 ]
2.483552885 GHz VBW 3 MHz 43.93 dBm

Ref 5.3 dBm Att 10 dB SWT 2.5 ms 2.483552885 GHz

offfet 17]5 dB ‘l

m

= D1 -41-% dBm
| _s0—suel Ha
\\
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:20:45
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Cisco System, Inc. FCC ID: LDKIR829GW-LTE; IC: 2461B-IR829GWLTE

802.11n20 - 2412 MHz (Peak) 802.11n20 - 2412 MHz (Ave)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ] ® MARKER 1 RBW 1 WHz Varker 1 [T1 ]
2.39 GHz VBW 3 MHz 30.36 dBm 2.39 GHz VBW 3 MHz 46.54 dBm
Ref 5.3 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz Ref 5.3 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz
offfet 17]5 dB ‘l offfet 17]5 dB ‘l
8] (8]

5T —21-F dBm

- "/w// DI —41.F dBm
swel 100 100 " swel 100 df 10c

e

W e Y 7YY W) PW PYTSTV) RPTUWTY R W R TNP=r O TR 7YY S o =

[ L

Start 2.31 GHz 8 MHz/ Stop 2.39 GHz Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
Date: 28.JUN.2015 22:23:45 Date: 28.JUN.2015 22:24:26
® MARKER 1 RBW 1 MHz Marker 1 [T1 ] RBW 1 MHz

2.4835 GHz VBW 3 MHZ 28.20 dBm VBN 3 MHz
Ref 5.3 dBm Att 10 dB SWT 2.5 ms 2.483500000 GHz Ref 5.3 dBm Ate 10 dB SUT 2.5 ms

offfet  17]5 dB H

=
[ -
g

| DI -21. daBm -

1

i

M

- Ry, = 51 —41.7 dénm
MM& ——

swpl 100 df 100

- PR TR RV VI W U | _so—swe| 100 npeww 100

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz Start 2.4835 OHz 1.05 W2/ Stop 2.5 GHz

Date: 28.JUN.2015 22:26:51 Date: 28.JUN.2015 22:26:02
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Cisco System, Inc.

FCC ID: LDKIR829GW-LTE; IC: 2461B-IR§29GWLTE

Antenna Gain=13 dBi

802.11b - 2412 MHz (Peak)

® MARKER 1 REW 1 MHz Marker 1 [T1 ]
2.389615385 GHz VBW 3 MHz -34.46 dBm
Ref 11.8 dBm Att 10 dB SWT 2.5 ms 2.389615! GHz
To—otffer—24ds 7
-1
= S

SwWP) 100 df 100 M
I, i A AL, Mh gl Jruhh
Al Mook o b e A s \p g A

Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 22:30:01

802.11b - 2462 MHz (Peak)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.484002404 GHz VBW 3 MHz 31.47 dBm
Ref 11.8 dBm Att 10 dB SWT 2.5 ms 2.484002404 GHz
10— Offger Coapeloy 1
L
F=eU——pT =21 _¥ aBm
1
| M%w
swp| 100 4f 100
Y FVIRTI U WA R
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:30:42

802.11b - 2412 MHz (Ave)

® MARKER 1 RBW 1 MHz farker 1 [T1 ]
2.39 GHz VBW 3 MHz -45.25 dBm
Ref 11.8 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz
r T
To—offfer—24]as
= DI -41_7 dBm
SWP| 100 of 100
s |
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 22:29:14

802.11b - 2462 MHz (Ave)

® MARKER 1 RBW 1 MHz farker 1 [T1 ]
2.483817308 GHz VBW 3 MHz -42.51 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.483817308 GHz
- 1
= T IBi
= T 7B
W@Nwwﬁ
|
\"\M,_
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:31:32
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Cisco System, Inc.

FCC ID: LDKIR829GW-LTE; IC: 2461B-IR§29GWLTE

802.11g - 2412 MHz (Peak)

@ MARKER 1 RBW 1 WHz Marker 1
2.38974359 GHz VBW 3 MHz

Ref 12 dBm Att 10 dB SWT 2.5 ms

=
3

T -21.7 dBm

SwP| 100 of 100

IV TP TR PO S P TP o Jp pdd Mapdning

Start 2.31 GHz 8 MHz/

Date: 28.JUN.2015 22:35:23

802.11g - 2462 MHz (Peak)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.483605769 GHz VBW 3 MHZ
Ref 12 dBm Att 10 dB SWT 2.5 ms
F-10
= T —21.¢ dBnm

WJ\‘WA«WMW

[ swe| 100 dr 100 !
[

50

k70

F--80

Start 2.4835 GHz 1.65 MHz/

Date: 28.JUN.2015 22:36:31

802.11g - 2412 MHz (Ave)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.389871795 GHz VBW 3 MHz -46.12 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.389871795 GHz
F T
e
L L
= swp|PT 185 4 T°6o
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
Date: 28.JUN.2015 22:34:18
@ MARKER 1 RBW 1 MHz varker 1 [T1 ]
2.483526442 GHz VBW 3 MHz 43.45 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.483526442 GHz
I Friet——2d{dB 1
(e
[+ Rl
I v
g Pog
|
|
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:38:14
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802.11n20 - 2412 MHz (Peak)

@ MARKER 1 RBW 1 MHz Marker 1 [T1 1
2.389871795 GHz VBW 3 MHz -28.70 dBm
Ref 12 dBm ALt 10 dB SWT 2.5 ms 2.389871795 GHz
E 1
[ 5]
1 PK
[
= 1 -21.2 dBm
f-30 /
f-40
swp| 100 df 100
ittt oLt bt A ARt bbb sl o8
f-70
f-eo0
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 22:40:11

Date: 28.JUN.2015 22:41:54

802.11n20 - 2412 MHz (Ave)

<é%> MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.39 GHz VBW 3 MHz -45.61 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz
F 1
el
1 Rig
E
L L
SwP|PT 160 dF ©oL60
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 22:39:26

Date: 28.JUN.2015 22:41:08
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Antenna 1:

802.11b - 2412 MHz (Peak)

Antenna gain=2.2 dBi

802.11b - 2412 MHz (Ave)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ] MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.389871795 GHz VBW 3 MHz -44.60 dBm 2.389871795 GHz VB 3 MHzZ 55.33 dBm
Ref 1.2 dBm Att 10 dB SWT 2.5 ms 2.389871795 GHz Ref 1.2 dBm At 10 dB SWT 2.5 ms 2.389871795 GHz
Fo—orffet 13]Z a8 Fo—orrjet 131z a8
L&}
1 Rij
B
= 5T —21.% dBm -
L_s0 |
- = 61 —41-F dom
swp| 100 gF 100 - swp| 100 df 100
st AR o b v s L o
L 7o [
L _so -
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
Date: 28.JUN.2015 22:48:00 Date: 28.JUN.2015 22:47:07

802.11b - 2462 MHz (Peak)

802.11b - 2462 MHz (Ave)

@ MARKER 1 RBW 1 WHz Marker 1 [T1 1 @ MARKER 1 RBW 1 MHz farker 1 [T1 ]
2.483896635 GHz VBW 3 MHz -41.11 dBm 2.484028846 GHz VBIN 3 MHz -53.06 dBm
Ref 1.2 dBm Att 10 dB SWT 2.5 ms 2.483896635 GHz Ref 1.2 dBm Att 10 dB SWT 2.5 ms 2.484028846 GHz
Fo—orfget 13]Z aB Fo—orrjet 131z aB
L&} (e]
L-10 -
= D1 -21.% dBm s [
1

LS AN F= DI —41.7 dBm
L o kg |

s ] 2.

SWP| 100 of 100 b A o <l s |
k60 = F—|
L -so. |-
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:49:45

Date: 28.JUN.2015 22:50:31
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802.11g - 2412 MHz (Peak)

% MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.38974359 GHz VBl 3 MHz 31.67 dem

Ref 1.2 dBm Att 10 dB SWT 2.5 ms 2.389743590 GHz

Fo—orfget 1312 0B

| (e]
[MAXH]|

- DI -21.2 dBm

. i

SWP| 100 gf 100
Mo s iAo LA A AN A dostiy
Start 2.31 GHz 8 MHz/ Stop 2.39 Gz

Date: 28.JUN.2015 22:52:06

802.11g - 2462 MHz (Peak)

@ MARKER 1 RBW 1 MHz
2.484028846 GHz VBW 3 MHz

Ref 1.2 dBm Att 10 dB SWT 2.5 ms

0~ Off$et 13{2 dB

=
3

= DI -21-2 dBm B

. iy
swp| 100 of 100 M ol

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:53:29

®

1

Date:

802.11g - 2412 MHz (Ave)

MARKER 1 RBW 1 MHz Marker 1 [T1 ]

2.39 GHz VBW 3 MHz 45.55 dBm
Ref 1.2 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz
Fo— offjet 1312 aB

L& ]

D1 -41.F dBm

100 df 100

Start 2.31 GHz 8 MHz/

Stop 2.39 GHz

28.JUN.2015 22:51:33

802.11g - 2462 MHz (Ave)

MARKER 1 RBW 1 MHz
2.4835 GHz VBW 3 NMHz
Ref 1.2 dBm Att 10 dB SWT 2.5 ms

0~ Offget 13{2 dB

| =
- L
= D1 —41.7 dbm
e SN
N —

swp| 100 df 100 \\\

T

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 22:54:07

Report Number: R1506011-247

0

Page 39 of 143

FCC Part 15C/IC RSS-247 Test Report




Cisco System, Inc. FCC ID: LDKIR829GW-LTE; IC: 2461B-IR829GWLTE

802.11n20 - 2412 MHz (Peak) 802.11n20 - 2412 MHz (Ave)

® MARKER 1 RBW 1 MHz Varker 1 [T1 ] ® MARKER 1 “RBW 1 MHz Marker 1 [T1 ]

2.39 GHz VBW 3 MHz -29.81 dBm 2.39 GHz “VBW 3 MHz -45.77 dBm
Ref 1.2 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz Ref 1.2 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz
To— Offget 13{Z dB Fo—otrget 13(z a8
L (el | L&}
F=22———p1 -21-7 dBm vt -
I /M - D1 -41.% dBm
APV e A AN At -t st A A N Al A LA 0]
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
Date: 28.JUN.2015 22:55:56 Date: 28.JUN.2015 22:55:14

802.11n20 - 2462 MHz (Peak) 802.11n20 - 2462 MHz (Ave)

® MARKER 1 RBW 1 MHz Marker 1 [T1 1 ® MARKER 1 RBW 1 MHz varker 1 [T1 ]
2.483552885 GHz VBW 3 MHz 8 .65 m 2.483632212 GHz VBW 3 MHz -43.86 dBm
Ref 1.2 dBm ATt 10 dB SWT 2.5 ms 2.4 Ref 1.2 dBm ATt 10 dB SWT 2.5 ms 2.483632212 GHz
"o [¢] §e( 13[2 dB K Offget 13 dB
[&] I

DI -21.7 dBm e

- v M 1’ DI -41.7 dBm
—
WW X [

swp| 100 of 100 WWM L swp| 100 qF 100 [ e
—
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 28.JUN.2015 22:56:49 Date: 28.JUN.2015 22:57:21
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Antenna gain=6.5 dBi

802.11b - 2412 MHz (Peak)

® MARKER 1 RBW 1 MHz Varker 1 [T1 1
2.38974359 GHz VBW 3 MHz -39.58 dBm
Ref 5.5 dBm Att 10 dB SWT 2.5 ms 2.389743590 GHz
offfet  17]5 dB "
B
AXH
E= T =T aBm
L so-supl 100 af 100 /NJM
LTI ) M it AR
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 23:00:24

802.11b - 2462 MHz (Peak)

® MARKER 1 RBI 1 MHz Marker 1 [T1 ]
2.483552885 GHz VBW 3 MHz 35.89 dBm
Ref 5.5 dBm Att 10 dB SWT 2.5 ms 2.483 35 GHz
offfet 17]5 dB ‘
F-10
= T 2T aBm
1
ettt
sl ok .
L. 100 gf 100 M, |
ST A P e Ty T
k70
F--80
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 23:01:24

®

Date:

Date:

802.11b - 2412 MHz (Ave)

MARKER 1 RBW 1 MHz varker 1 [T1 ]
2.39 GHz VBW 3 MHz -50.80 dBm
Ref 5.5 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz
offfet 17]5 dB "
= DT —2T-§ aBm
| so-swe| 100 df 100
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

28.JUN.2015 22:59:33

802.11b - 2462 MHz (Ave)

MARKER 1 RBW 1 MHz Marker 1 [T1 ]

2.483552885 GHz VBW 3 MHz 48.50 dBm
Ref 5.5 dBm “Att 10 dB SWT 2.5 ms 2.483552885 GHz

offfet 17]5 dB ‘l
= DT —Z1.¢ dBm
i
S e 100
M‘\«\\

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

28.JUN.2015 23:02:07
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802.11g - 2412 MHz (Peak)

® MARKER 1 RBW 1 MHz Marker 1 [T1 1
2.389871795 GHz VBW 3 MHz -31.87 dBm
Ref 5.5 dBm Att 10 dB SWT 2.5 ms 2.389871795 GHz
offfet 17]5 dB H
F=20: T -21_¢ aBm
L. ;
L _so-Swpl 100 qf 100 //v'
(TY NRTSRV | PUSYVRY VN TPV AW Y SV PR v NPT PYYO) PNV VT SV YR sxeanrvne
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
Date: 28.JUN.2015 23:04:05
® MARKER 1 RBW 1 MHz Marker 1 [T1 1
2.483605769 GHz VBW 3 MHz -28.13 dBm
Ref 5.5 dBm Att 10 dB SWT 2.5 ms 2.483605769 GHz
offfet 17]5 dB H
F=20: T -21_¢ aBm
1
B
L fatia 1T
) Vv“q“JNvui\
[ _soswel 100 df 100 %
TUIVERVEN Y
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 23:12:30

Date: 28.JUN.2015 23:06:44

802.11g - 2412 MHz (Ave)

@ MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.39 Ghz VBW 3 MHz -45.95 dBm
Ref 5.5 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz
offfet 17]5 dB ‘l
Lo
[ 6]
= DT -Z1_¢ aBm
| so_swe| 100 df 100
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
Date: 28.JUN.2015 23:03:11
® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.4835 GHz VBW 3 MHz -43.38 dBm
Ref 5.5 dBm ATt 10 dB SWT 2.5 ms 2.483500000 GHz
offfet 17]5 dB ‘l
I
= T=aT e
MM
| _so—swel 100 GFrowt
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 23:13:26

Date: 28.JUN.2015 23:07:28
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802.11n20 - 2462 MHz (Peak)

® MARKER 1 RBI 1 MHz Marker 1 [T1 ]
2.484028846 GHz VBW 3 MHz 27.46 dBm
Ref 5.5 dBm Att 10 dB SWT 2.5 ms 2.484028846 GHz
offfet 17]5 dB H
16}
= T 2T aBm
1
v
Y
TP,
L. T
i WM
L, 100 df 100 M‘\’"\L‘
PG ARG ] "
k70
F--80
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 23:10:44

Antenna ga

802.11b - 2412 MHz (Peak)

® MARKER 1 RBW 1 MHz Marker 1 [T1 1
2.389487179 GHz VBW 3 MHz -33.30 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.389487179 GHz
E 1
[ 6]

1K
WAXH

=20 T —21.F dBm

Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 23:16:13

802.11n20 - 2462 MHz (Ave)

® MARKER 1 “RBW 1 MHz Marker 1 [T:
2.483552885 GHz “VBW 3 MHz —
Ref 5.5 dBm ALt 10 dB SWT 2.5 ms 2.4835
offfet 17]5 dB ‘l
[ 5]
= T -4L_F aBm
|- we| TEFAraa0
N\V\\
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 28.JUN.2015 23:10:13
® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.39 Ghz VBW 3 MHz -44.30 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.390000000 GHz
- 1
[ 6]
1 RM)
AVG]

swePT 108 dr Moo

Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 23:15:33
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802.11b - 2462 MHz (Peak)

® MARKER 1 RBW 1 MHz varker 1 [T1 ]
2.486831731 GHz VBW 3 MHz 31.10 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.486831731 GHz
F Friet—24{ds 1
el
L. L
F=2——p1 -21.% dBm
L
mewmmw-wmww
L. In
swp| 100 of 100
A AALIAN A AN PN
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 28.JUN.2015 23:17:03
@ MARKER 1 RBW 1 MHz Varker 1 [T1 1
2.389487179 GHz VBW 3 MHz -30.70 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.389487179 GHz
E ]
[ 5]
L. L
= T -21.7 dBm
1
f-30

SWP| 100 gf 100
o PR

é
§
%
§

Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 23:20:40

802.11b - 2462 MHz (Ave)

% MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.483817308 GHz VB 3 MHz 42.04 dem
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.483817308 GHz
I F t B 1
[ 5]
| .,
DI _-471_% dB
z WW\ &
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 28.JUN.2015 23:18:49
® MARKER 1 “RBW 1 MHz Marker 1 [T1 1
2.39 Ghz “VBW 3 MHz -45.47 dBm
Ref 12 dBm ALt 10 dB SWT 2.5 ms 2.390000000 GHz
- 1
[ 5]
1 Rij
AvG]
APt 68 dr oo
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 23:20:07
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802.11g - 2462 MHz (Peak)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.484557692 GHz VBW 3 MHz 20.54 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.484557692 GHz
I f t Sa 1
el
L. L
F=£9——b1 -21.% dBm
1
w
MM'WWWWW«»\NMW
L "
40— A
swp| 100 of 100 )
WWWW D8
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 28.JUN.2015 23:21:21
@ MARKER 1 RBW 1 MHz Varker 1 [T1 1
2.389358974 GHz VBW 3 MHz -31.80 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.389358974 GHz
£ ]
L&}
L. L
= 1T -21.2 dBm
F-30 /j
F--40
e[ 100 df 100 A’,,v"
N W VRENTI TR FEEPA R SRV TV VP VPRVUTAR SR PRUIG o S0 1 AL T P OV Py e
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 23:23:14

802.11g - 2462 MHz (Ave)

% MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.4835 GHz VB 3 MHz 43.88 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.483500000 GHz
I F t B 1
[ 5]
SWP| DT l’(ﬁ’l'l r dB”“LUU o
I oe
L. M"M
M
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 28.JUN.2015 23:21:49
® MARKER 1 “RBW 1 MHz Marker 1 [T1 1
2.389871795 GHz “VBW 3 MHz -45.49 dBm
Ref 12 dBm ALt 10 dB SWT 2.5 ms 2.389871795 GHz
- 1
[ 5]
1 Rij
AvG]
APt 68 dr oo
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

Date: 28.JUN.2015 23:22:37
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802.11n20 - 2462 MHz (Peak)

® MARKER 1 RBW 1 MHz
2.484081731 GHz VBW 3 MHz

Ref 12 dBm Att 10 dB SWT 2.5 ms

Marker 1 [T1 ]

-28.78 dBm
2.484081731 GHz

DI —21.7 dém

-
g
WM%

sw| 100 4r 100 T

Start 2.4835 GHz 1.65 MHz/

Date: 28.JUN.2015 23:24:09

Stop 2.5 GHz

802.11n20 - 2462 MHz (Ave)

@ MARKER 1
2.4835 GHz

RBW 1 MHz

Marker 1 [T1 ]

VBW 3 MHz -42.75 dBm
Ref 12 dBm Att 10 dB SWT 2.5 ms 2.483500000 GHz
- 1
1 RM)
AVG]
I DT 5
T A T
A |
B —
‘\"Mww»‘—‘-v_»«
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 28.JUN.2015 23:24:53
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8 FCC 815.247(a)(2) & IC RSS-247 85.2, RSS-Gen 86.6 — 6 dB & 99% Emission
Bandwidth

8.1 Applicable Standards

According to FCC §15.247(a)(2), systems using digital modulation techniques may operate in the 902~928
MHz, 2400~2483.5 MHz, and 5725~5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz

According to IC RSS-247 §5.2, the following applies to the bands 902-928 MHz and 2400- 2483.5 MHz: The
minimum 6 dB bandwidth shall be 500 kHz.
8.2 Measurement Procedure

The measurements are based on FCC KDB 558074 D01 DTS Meas Guidance v03r03: Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247 section 8: DTS
bandwidth

8.3 Test Equipment List and Details

Manufacturer Description Model No. Serial No. CaIIiDtJ;gion C?:‘itt; ';?/gfn
Rohde & Schwarz Spectrum Analyzer FSQ 1155.5001.26 2015-03-09 1 year
- SMA Cable - C0001 Each Time' N/A
- Attenuator BW-S10W5 1419 Each Time' N/A

Note': cable and attenuator included in the test set-up will be checked each time before testing.

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.

8.4 Test Environmental Conditions

Temperature: 22°C
Relative Humidity: 42 %
ATM Pressure: 102.7 kPa

The testing was performed by Jimmy Xiao on 2015-06-29 in RF site.
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8.5 Test Results

Channel | Freauency 99 % OBW (MHz) 6 dB OBW (MHz) 6dB OBW Limit | .o .
(MH2) Chain 0 Chain 1 Chain 0 Chain 1 (kH2)
802.11b
Low 2412 10.77 10.96 6.03 6.54 >500 Pass
Middle 2437 11.03 11.03 6.06 6.03 >500 Pass
High 2462 10.90 11.15 6.03 6.54 >500 Pass
802.11g
Low 2412 17.76 17.56 16.35 16.41 >500 Pass
Middle 2437 17.95 17.44 16.39 16.41 >500 Pass
High 2462 17.95 17.56 16.39 16.41 >500 Pass
802.11n20
Low 2412 18.65 18.78 17.26 17.56 >500 Pass
Middle 2437 18.78 18.78 17.31 17.56 >500 Pass
High 2462 18.85 18.91 17.31 17.56 >500 Pass

Please refer to the following plots for detailed test results
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6 dB Emission Bandwidth
Chain 0 Port:

802.11b - 2412 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.35 dB
Ref 27 dBm “Att 20 dB SWT 10 ms 6.025641026 MHz
Offset 11 (dB Markgr 1 [T1]|]
2o .77 _dBm

2.40895%128 GHz

D2 4|18 dBm JA\,M /WLI i LV
2 \lf v

- \ =

I--40

~-50:

Center 2.412 GHz 2 MHz/ Span 20 MHz

Date: 29.JUN.2015 20:15:12

802.11b - 2437 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 KHz 0.74 dB
Ref 27 dBm “Att 20 dB SWT 10 ms 6.057692308 MHz
Offset 11 (dB Markgr 1 [T1]|]
2o 3.81 dBm

2.433923077 GHz
DI O-I8[aBm
1 \.A./\J\ /\"/\J\\) L LVL
D2 318 dBm Pl A
o /J\/ w1
10 UUJ/\'/ \A\‘\\«/\w

=[+
>
x|o
T
L
o

I--40

Center 2.437 GHz 2 MHz/ Span 20 MHz

Date: 29.JUN.2015 20:17:12
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802.11b - 2462 MHz

® *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 0.30 dB
Ref 27 dBm “Att 20 dB SWT 10 ms 6.025641026 MHz
Offset 11 |(dB Markgr 1 [T1|]
20 .57 dBm

2.458955%128 GHz ||IEM

F DI 9.0 [UBm . A \"M»J\ m ﬁ T .
D2 3|66 dB Tt '
i /i A

L7 A

/. AL

=30

Center 2.462 GHz 2 MHz/ Span 20 MHz

Date: 29.JUN.2015 20:18:28

802.11g - 2412 MHz

® “RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 0.41 dB
Ref 27 dBm “Att 20 dB SWT 15 ms 16.346153846 MHz
Ooffget 11 |dB Markdr 1 [T1[]
1.02 dBm
20
2.403826923 GHz
L1o
VA D1 7.06|dBm
Fo m I

--10 ]
I--20 »,r’” W

Center 2.412 GHz 3 MHz/ Span 30 MHz

Date: 29.JUN.2015 20:20:38
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802.11g - 2437 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.08 dB
e m tt ms 16.394230769 MHz
Ref 27 dB *A 20 dB SWT 15
off$et 11 [dB Markdr 1 [T1[]
20 .38 dBm
2.428778846 GHz Il
10

D1 Gn,gi (‘MWMM M ,1 J‘l\,\nﬂ,\‘l LV

L \

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 29.JUN.2015 20:21:43

802.11g - 2462 MHz

® *RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.25 dB
Ref 27 dBm “Att 20 dB SWT 15 ms 16.394230769 MHz
Ooff$et 11 [dB Markdr 1 [T1]]
-89 dBm
20
2.453778846 GHz
blAAzH e
D1 6.58|dBm L
o D2 0 7 dBm k
I--10

ot ]

Center 2.462 GHz 3 MHz/ Span 30 MHz

Date: 29.JUN.2015 20:23:06
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802.11n20 - 2412 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.23 dB
Ref 27 dBm ~Att 20 dB SWT 15 ms 17.259615385 MHz
off$et 11 [dB Markdr 1 [T1[]
20 -9.28 dBm
2.403538462 GHz ||l
10

D1 5.92|dBm
1

-

3DB

Center 2.412 GHz 3 MHz/ Span 30 MHz

Date: 29.JUN.2015 20:25:04

802.11n20 - 2437 MHz

® *RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -0.13 dB
Ref 27 dBm “Att 20 dB SWT 15 ms 17.307692308 MHz
off$et 11[dB Markdr 1 [TL1]]
1.22 dBm
20
2.428201923 GHz
L1o
MAXH

D1 6.61|dBm

LS b,

N
A
Fd

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 29.JUN.2015 20:26:52
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802.11n20 - 2462 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -0.43 dB
Ref 27 dBm ~Att 20 dB SWT 15 ms 17.307692308 MHz
off$et 11 [dB Markdr 1 [T1[]
L oo .62 dBm
2.453201923 GHz ||l
10
MAXH

-

L LS b

\\\M. 3DB
T

Center 2.462 GHz 3 MHz/ Span 30 MHz

Date: 29.JUN.2015 20:28:54
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Chain 1 Port:

802.11b - 2412 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -0.24 dB
Ref 24 dBm “Att 20 dB SWT 15 ms 6.538461538 MHz
off§et 11]dB Varkdr 1 [T1]1
20 2.46 dBm

2.408987179 GHz (Il

10
D1 8.19]|dBm
MAXH M 1

D2 2(19 dBm

L1 |
o T Ay

[ R e
[~-60
=70
Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 18:02:33

802.11b - 2437 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.48 dB
Ref 24 dBm “Att 20 dB SWT 15 ms 6.025641026 MHz
offfet 11]dB Varkdr 1 [T1]]
20 3.59 dBm

2.433923077 GHz

[F10: DI B-94[dBm
WAXH HM Mll
D2 2|94 dBm X

Lo Fr e

otV 1,

MDA T

Q. Wa) -
—-60
--70:
Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 18:04:23
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802.11b - 2462 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.36 dB
Ref 24 dBm “Att 20 dB SWT 15 ms 6.538461538 MHz
Offset 11 (dB Markgr 1 [T1]|]
20 ~46 dBm

2.458923077 GHz ||IEM

10
D1 7.95|dBm

[y,

\E:_
E
e
[~

1195 dBm

Y

1 \
o A
A AT

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 18:05:45

802.11g - 2412 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -0.96 dB
Ref 24 dBm “Att 20 dB SWT 15 ms 16.410256410 MHz
offfet 11]dB Varkdr 1 [T1]1
20 1.33 dBm

2.403794872 GHz

VAXH D1 5.98|dBm 1
AWM‘ i LVL

/ \

[
i

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 18:07:16
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802.11g - 2437 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -1.92 dB
Ref 24 dBm “Att 20 dB SWT 15 ms 16.410256410 MHz
Offset 11 (dB Markgr 1 [T1]|]
20 786 dBm

2.428794872 GHz Il

0

MAXH —— D1 6 dBr

y Y L L Y Y
Foesy 48 I v

L RN
W g

~-50:

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 18:09:21

802.11g - 2462 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -1.45 dB
Ref 24 dBm “Att 20 dB SWT 15 ms 16.410256410 MHz
offfet 11]dB Varkdr 1 [T1]1
20 1.15 dBm

2.453794872 GHz

=

LvL

. dBm
WAXH b1 5-99/d8 le Lol i Aty MW

/ \

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 18:10:54
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802.11n20 - 2412 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz 0.10 dB
Ref 24 dBm “Att 20 dB SWT 15 ms 17.564102564 MHz
off§et 11]dB Varkdr 1 [T1]1
20 ~§.19 dBm

2.403217949 GHz Il

2.

MAXH D1 4.91|dBm T .‘L‘ﬁl“ n"‘Jﬂ. AMA‘ l A‘ m

|
Iy g
s d \“\L

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 18:12:35

802.11n20 - 2437 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -0.35 dB
Ref 24 dBm “Att 20 dB SWT 15 ms 17.564102564 MHz
offfet 11]dB Varkdr 1 [T1]]
20 82 dbm

2.428217949 GHz

MAXH D1 6.15|dBm
ol bt Ly

Ny \

—-60

[~-70:

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 18:14:34
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802.11n20 - 2462 MHz

® “RBW 100 kHz Delta 1 [T1 ]
“VBW 300 kHz -0.05 dB
Ref 24 dBm “Att 20 dB SWT 15 ms 17.564102564 MHz
offfet 11]dB Varkdr 1 [T1]1
20 ~¢.64 dBm

2.453217949 GHz |l

e

IMAXH D1 4.98|dBm

o - 1_02W‘J\HM holulh bl e
|

L
W
--50
I--60
-70
Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 18:15:43
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99% Emission Bandwidth
Chain 0 Port:

802.11b - 2412 MHz

® MARKER 1 *RBW 500 kHz Marker 1 [T1 ]
2.412961538 GHz *VBW 2 MHz 12.19 dBm
Ref 31 dBm “Att 20 dB SWT 2.5 ms 2.412961538 GHz
[ 30" Off$et 11 [dB OBW 1]0.76923(¢769 MHz

Temp 1 [T1 OBy

-2.90 dem|IEN
20 2.406801692 GHz
1 Temp |2 [T1 OBW]
Al -4.53 dBm

10
J/JV V\/\\,\ 2.417576923 GHz

L
/ A

LAY AN

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 15:12:40

802.11b - 2437 MHz

® MARKER 1 “RBW 500 KHz Marker 1 [T1 ]
2.436038462 GHz “VBW 2 MHz 11.67 dBm
Ref 31 dBm “ ALt 20 dB SWT 2.5 ms 2.436038462 GHz

=

30 Offset 11 [dB OBW 11.025641026 NHz
Temp |1 [T1 OBW
-5_67 dem|IEN

2.431487179 GHz
1 Pl 1 Temp |2 [T1 OBW]
MAXH F,\ M -%.75 dBm

N

e g

1 "

1 T
a -

Rt TN
=50
I--60
Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 15:14:33
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802.11b - 2462 MHz

® MARKER 1 *RBW 500 kHz Marker 1 [T1 ]
2.461038462 GHz *VBW 2 MHz 12.21 dBm
Ref 31 dBm “Att 20 dB SWT 2.5 ms 2.461038462 GHz

| 30 Ooff$et 11|dB

OBW 10.89743%897 NMHz

Temp [1 [T1 ogw]

-4.89 dem|EN
20 2.456551282 GHz
1 Temp |2 [T1 OBW]
L1o RN -8.14 demf
JJNV V\'\\/\ 2.467448718 GHz
N
o

]

Ve o

—-60

Center 2.462 GHz

Date: 29.JUN.2015 15:15:00

4 MHz/ Span 40 MHz

802.11g - 2412 MHz

® MARKER 1 “RBW 500 kHz Marker 1 [T1 ]
2.416230769 GHz “VBW 2 MHz 12.09 dBm
Ref 31 dBm “Att 20 dB SWT 2.5 ms 2.416230769 GHz
| 30" Offget 11 |dB OBW 17-756410256 WHZ
Temp (1 [T1 OBW]
20 ~03 dem|(IEH
2.403089744 GHz
1 Temp |2 [T1 OBW]
MAXH Lo PANWIVN P 1.17 demf -
r 2.420846154 GHz|
}/ T2
i Af{ﬁ \Q\
I--10: \p("
--20 /‘Mr‘ H\\k\-\{
N}J,I %\t DB
Tl 7]
I--40:
I--50:
I--60:

Center 2.412 GHz 4 MHz/ Span 40 MHz
Date: 29.JUN.2015 15:16:30
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802.11g - 2437 MHz

® MARKER 1 “RBW 500 kHz Marker 1 [T1 ]
2.441358974 GHz *VBW 2 MHz 12.09 dBm
Ref 31 dBm “Att 20 dB SWT 2.5 ms 2.441358974 GHz
T30~ off$et 11[dB OBW 17.04871]040 MHz
Temp |1 [T1 OBW]
.56 dem|IEH
20 2.427769231 GHz
1 Temp |2 [T1 OBW]
Lo TSN SRRV IS AV .54 denf

.445717949 GHz

"“f\\
£
S
,(5/

7 N
I A

™ g

—-60

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 15:17:13

802.11g - 2462 MHz

® MARKER 1 “RBW 500 kHz Marker 1 [T1 ]
2.455269231 GHz “VBW 2 MHz 12.03 dBm
Ref 31 dBm “Att 20 dB SWT 2.5 ms 2.455269231 GHz
| 30" Offget 11 |dB OBW 17-94871{949 WHz
Temp (1 [T1 OBW]
~11 dem|(IEH
20 2.452769231 GHz
1 Temp |2 [T1 OBW]
A Lo WSSSUN PELSSS 1.78 demf
\ 2.470717949 GHz
T2

. /
L i
NV N

I--40:

=50

[~-60:

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 15:17:48
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802.11n20 - 2412 MHz

® MARKER 1 *RBW 500 kHz Marker 1 [T1 ]
2.417769231 GHz *VBW 2 MHz 10.96 dBm
Ref 31 dBm “Att 20 dB SWT 2.5 ms 2.417769231 GHz
E ————
30 Offset 11 [dB OBW 18.65384¢154 NMHz

Temp |1 [T1 OBwW]

.56 dem|IEH
20

2.402769231 GHz
Temp (2 [T1 OBW]

N -55 dBm

2.421423077 GHz
T T2
i / \
F-10 Vel

7 ENE

=
o
far

T
15

%

bl
q

—-60

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 15:18:48

802.11n20 - 2437 MHz

® MARKER 1 *RBW 500 kHz Marker 1 [T1 ]
2.441679487 GHz “VBW 2 MHz 11.62 dBm
Ref 31 dBm *Att 20 dB SWT 2.5 ms 2.441679487 GHz

o

| 30" Offget 11 |dB OBW 051282 WHz
Temp (1 [T1 OBW]

~16 dem|(IEH

20
2.427512821 GHz
1 Temp [2 [T1 ogw]
MAXH v
Lio I, ! 1.88 demf

N

.446294872 GHz
T2

. /

L N
" o
] NS

I--40:

=50

[~-60:

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 15:19:34
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802.11n20 - 2462 MHz

® MARKER 1 *RBW 500 kHz Marker 1 [T1 ]
2.457128205 GHz *VBW 2 MHz 10.99 dBm
Ref 31 dBm “Att 20 dB SWT 2.5 ms 2.457128205 GHz
[ 30" Off$et 11 [dB OBW 18.846153846 MHZ
Temp |1 [T1 OBwW]
.55 dem|IEH
20

N

.452512821 GHz
Temp (2 [T1 OBW]
N .84 dBm

T N
N/“ \\w
WM// \“L\JU 3DB

=
o
<P

N

—-60

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 15:20:17
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Chain 1 Port:

802.11b - 2412 MHz

® MARKER 1 “RBW 500 kHz Marker 1 [T1 ]
2.411038462 GHz “VBW 2 MHz 10.91 dBm
Ref 24 dBm “Att 20 dB SWT 2.5 ms 2.411038462 GHz
Ooffget 11[dB 0BW_10.961538462 MHz]
20 Temp |1 [T1 OBW]
1 -¢.31 dem|IEM
S Zelun 2.406551282 GHz
Temp (2 [T1 OBW]
Lo 417512821 GHz|

Mamp |
Y oy

=50

=70

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 16:26:15

802.11b - 2437 MHz

® MARKER 1 “RBW 500 kHz Marker 1 [T1 ]
2.437961538 GHz “VBW 2 MHz 10.82 dBm
Ref 24 dBm *Att 20 dB SWT 2.5 ms 2.437961538 GHz
Ooffget 11 |dB oBW_71.02564]026 WHz|

20

Temp (1 [T1 OBW]
-6.66 dBm

-431487179 GHz

1
y
1 PR v
1 PK] Temp |2 [T1 OBW]
VA -6.53 dBm
LvL

o 2 442512821 GH

N

fpw m\

—-60

[~-70:

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 16:27:01
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@

Date:

Date:

802.11b - 2462 MHz

MARKER 1 “RBW 500 kHz Marker 1 [T1 ]
2.462961538 GHz “VBW 2 MHz 10.51 dBm
Ref 24 dBm “Att 20 dB SWT 2.5 ms 2.462961538 GHz
Ooffget 11[dB OBW_71.153844154 WHz]
20 Temp |1 [T1 OBW]
1 -7.03 dem|EM
1o X 2.456481179 GHz
Temp (2 [T1 OBW]
-{-52 dBnf
Lo 467641026 GHz|
ﬂy{w \\%f
v o]
/f” \\
--30
i v
;;::Anuﬂfdﬂu//Aﬁ\V R/«"\Vw**\A»mﬂkwau
I--50
I--60
F-70

Center 2.462 GHz 4 MHz/ Span 40 MHz
29.JUN.2015 16:27:31
802.11g - 2412 MHz
MARKER 1 *RBW 500 kHz Marker 1 [T1 ]
2.417705128 GHz “VBW 2 MHz 12.49 dBm
Ref 24 dBm *Att 20 dB SWT 2.5 ms 2.417705128 GHz
Offget 11 (dB -564103564 MHz|
20 [T oBw]
1 _96 dem|ifM
1o FWVTV. W A e, ,wJﬁAﬁh 2.403282051 GHz
P AT v e "
p |2 [T1 ogw]
-Yrﬁ T2 .51 dBm VL
o JJJ/ \Mﬂan 2 4202846154 GH
-10. /f} \1“
20 ﬂ/ h\'\‘\
I--30, A a9
\pu»ﬂMkﬂ “Uwvﬁm 3DE
--40
--50
—-60
--70
Center 2.412 GHz 4 MHz/ Span 40 MHz

29.JUN.2015 16:28:12
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802.11g - 2437 MHz

® MARKER 1 *RBW 500 kHz Marker 1 [T1 ]
2.443923077 GHz *VBW 2 MHz 12.28 dBm
Ref 24 dBm “Att 20 dB SWT 2.5 ms 2.443923077 GHz
Offset 11 |dB OBW 17.435897436 MHZ"

20

Temp |1 [T1 OBW]
vl 1.73 dem| M
APPANANA AN | An LA AR - 428282051 GHz

10
i Y Temp |2 [T1 oBW]
MAXH T T2 .31 dBm L

o 445717949 H.
L 10 / \\u

LA i
N ™

N

~-50:

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 16:28:46

802.11g - 2462 MHz

® MARKER 1 “RBW 500 kHz Marker 1 [T1 ]
2.455205128 GHz “VBW 2 MHz 11.78 dBm
Ref 24 dBm “Att 20 dB SWT 2.5 ms 2.455205128 GHz
Ooffget 11 |dB -564103564 MHz|
20 [T oBw]
1 ~10 dem|IEM
Lo AT AL | o M Ay 2.453217949 GHz
Py Y Temp |2 [T1 OBW]
A % \le 1.29 demf
2 470 2051 H.

17 N
L AN
el )

I--40

—-60

[~-70:

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 16:29:15
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802.11n20 - 2412 MHz

® MARKER 1 “RBW 500 kHz Marker 1 [T1 ]
2.417128205 GHz “VBW 2 MHz 9.77 dBm
Ref 24 dBm ~Att 20 dB SWT 2.5 ms 2.417128205 GHz
off$et 11 [dB 0BW 18.78205]282 MHz|
20 Temp |1 [T1 OBW]
N .41 dem|EM
L 1o ¥ 2.402576923 GHz
AT VI NN Temp |2 [T1 OBWY
JViAXH]
. T2 -¢.09 dem|
Lo 421358974 GH
L_10 // \
o W
L 20 MH// \\\
I _30. My
"JAFLFN “\tLLyu 3DB
I--40
I--50
I--60
--70
Center 2.412 GHz 4 MHz/ Span 40 MHz
Date: 29.JUN.2015 16:30:08

802.11n20 - 2437 MHz

® MARKER 1 “RBW 500 kHz Marker 1 [T1 ]
2.432 GHz “VBW 2 MHz 11.07 dBm
Ref 24 dBm “Att 20 dB SWT 2.5 ms 2.432000000 GHz
Offget 11 (dB - 782051282 MHz|
20 [T oBw]
1 -0.44 dem|EN
1o U OV PV IRV ST 2.427513821 GHz

Temp |2 [T1 OBW]

VA T2 {-32 dem|
o / \\ 2 44629 2 GH )
I--10: ~
20 MA/’FIJ \‘%‘\\‘l
W \I\\“’_' 3DB
I--40:

I--50:
I--60:
I--70:
Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 16:30:50
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802.11n20 - 2462 MHz

® MARKER 1 “RBW 500 kHz Marker 1 [T1 ]
2.460717949 GHz “VBW 2 MHz 9.75 dBm
Ref 24 dBm ~Att 20 dB SWT 2.5 ms 2.460717949 GHz
off$et 11 [dB OBW 18.91025¢410 MHz|
20 Temp [L [TL OBW]
-1.55 dem|[EN
3 2.452448718 GHz
10 pENwT T e N .
MAXH [ \ -0.38 dBm
T T2 LVL
471358974 GH

T N
L M
e N

Py

~-50:

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 29.JUN.2015 16:31:31
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9 FCC 815.247(b) & IC RSS-247 85.4 - Output Power Measurement

9.1 Applicable Standards

According to FCC §15.247(b) for systems using digital modulation in the 902~928 MHz, 2400~2483.5 MHz,
and 5725~5850 MHz bands: 1 Watt.

According to IC RSS-247 §5.4 (4), for DTSs employing digital modulation techniques operating in the bands
902-928 MHz and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. Except
as provided in Section 5.4(5), the e.i.r.p. shall not exceed 4 W.

9.2 Measurement Procedure
The measurements are based on FCC KDB 558074 D01 DTS Meas Guidance v03r03: Guidance for Performing

Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247 section 9:
Fundamental emission output power

Spectrum Analyzer

> EUT
9.3 Test Equipment List and Details
o ] Calibration Calibration
Manufacturer Description Model No. Serial No. Date Interval
Rohde & Schwarz Spectrum Analyzer FSQ 1155.5001.26 2015-03-09 1 year
- SMA Cable - C0001 Each Time' N/A
- Attenuator BW-S10W5 1419 Each Time' N/A

Note': cable and attenuator included in the test set-up will be checked each time before testing.

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.
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9.4 Test Environmental Conditions

Temperature: 21-24°C
Relative Humidity: 40-44 %
ATM Pressure: 102.1-103.5 kPa

The testing was performed by Jimmy Xiao on 2015-06-29 to 2015-08-27 in RF site.

Antenna gain=2.2 dBi

Channel Fzﬁlﬁzr;cy (ér:::(;ted (;:;ri)r:lthov(\;i)rn:E:Br]r:; OUt?_ui:nl?to e (IcEi:BRrTF\)) Ellrii Result
(dBm) (dBm)
802.11b
Low 2412 19.90 18.38 22.22 30 24.22 36 Pass
Middle 2437 19.36 18.51 21.97 30 23.97 36 Pass
High 2462 19.78 18.21 22.08 30 24.08 36 Pass
802.11¢g
Low 2412 21.68 21.03 2438 30 26.38 36 Pass
Middle 2437 21.54 20.95 24.27 30 26.27 36 Pass
High 2462 21.55 20.59 24.11 30 26.11 36 Pass
802.11n20
Low 2412 21.08 19.84 23.51 30 25.51 36 Pass
Middle 2437 21.32 20.90 24.13 30 26.13 36 Pass
High 2462 20.77 19.72 23.29 30 25.29 36 Pass

Note: EIRP=Conducted output power + Antenna gain
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Chain 0 Port:
802.11b-2412 MHz

* RBW 500 kHz Marker 1 [T1 ]
® MARKER 1 “VBW 2 MHz 11.41 dBm

2.412448718 GHz 3 SWT 2.5 ms 2.412448718 GHz

30 Offset 11 dB "
20

T
=
[S)
pe |

Y T

[[~297swe| 100 of 1of \
I--30

*’:’0 7 AT

Center 2.412 GHz 4 MHz/ Span 40 MHz

Tx Channel
Bandwidth 10.78 MHz Power 19.90 dBm

Date: 29.JUN.2015 15:40:37

802.11b-2437 MHz

* Mark 1 [T
® MARKER 1 *RBW 500 kiiz arker 1 [T1 ]

VBW 2 MHz 10.89 dBm
2.436551282 GHz 3 SWT 2.5 ms 2.436551282 GHz

30 Offset 11 dp "

20 T

10 o~ [ 8]
M Vb\,\%\h

[[~2°7swp| 100 of m/f \
--30
T WA

I--40
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Chain 1 Port:

802.11b-2412 MHz

® ARKER 1 ‘\F;:a ZDSH:HZ Marker 1 rT191,95 -
2.412512821 GHz 3 SWT 2.5 ms 2.412512821 GHz
10 H
o J‘/JV‘N"\/W\,V\'\'\— LA
. P I

--40
hasty .dmr‘"’J/ \/‘\“*»AyM~MA
[~-60

DB
=70
Center 2.412 GHz 4 MHz/ Span 40 MHz

Tx Channel
Bandwidth 10.96 MHz Power 18.38 dBm

Date: 29.JUN.2015 16:48:19

802.11b-2437 MHz

“RBW 500 kHz Marker 1 [T1 ]
® MARKER 1 “VBW 2 MHz 10.04 dBm
2.437512821 GHz 3 SWT 2.5 ms 2.437512821 GHz
F20—offset—tt—f T H
10 MMM A
o
AT -|--10
o havy
axH [ . M A
LVL
IS I \
L 40 Waa¥ WA
Lo o]
.
=50
I--60:
308
I--70:
Center 2.437 GHz 4 MHz/ Span 40 MHz
Tx Channel
Bandwidth 11.03 MHz Power 18.51 dBm

Date: 29.JUN.2015 16:49:30

Report Number: R1506011-247 Page 76 of 143 FCC Part 15C/IC RSS-247 Test Report




Cisco System, Inc. FCC ID: LDKIR829GW-LTE; IC: 2461B-IR829GWLTE
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802.11n20-2412 MHz
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Antenna gain=6.5 dBi

Channel Fzﬁlﬁzr;cy (ér:::(;ted (;:;ri)r:lthov(\;i)rn:E:Br]r:; OUt?_ui:nl?to e (IcEi:BRrTF\)) Ellrii Result
(dBm) (dBm)
802.11b
Low 2412 19.90 18.38 22.22 26.49 28.72 36 Pass
Middle 2437 19.36 18.51 21.97 26.49 28.47 36 Pass
High 2462 19.78 18.21 22.08 26.49 28.58 36 Pass
802.11¢g
Low 2412 19.19 17.90 21.60 26.49 28.10 36 Pass
Middle 2437 21.54 20.95 24.27 26.49 30.77 36 Pass
High 2462 19.09 17.79 21.50 26.49 28.00 36 Pass
802.11n20
Low 2412 17.81 16.60 20.26 26.49 26.76 36 Pass
Middle 2437 21.32 20.90 24.13 26.49 30.63 36 Pass
High 2462 17.96 16.51 20.31 26.49 26.81 36 Pass

Note: EIRP=Conducted output power + Antenna gain
Directional gain=6.5dBi + 101g2=9.51dBi
Per FCC/IC, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

So the conducted output power limit = 30 dBm - (9.51 dBi — 6 dBi) =26.49 dBm
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Antenna gain=13 dBi

creml | o [ cha oot o | ooy | ams | "o
(dBm) (dBm)

802.11b

Low 2412 14.08 14.56 17.34 19.99 30.34 36 Pass

Middle 2437 15.29 14.49 17.92 19.99 30.92 36 Pass

High 2462 15.23 14.11 17.72 19.99 30.72 36 Pass
802.11¢g

Low 2412 14.22 12.98 16.65 19.99 29.65 36 Pass

Middle 2437 13.88 13.08 16.51 19.99 29.51 36 Pass

High 2462 14.15 12.90 16.58 19.99 29.58 36 Pass
802.11n20

Low 2412 13.02 11.84 15.48 19.99 28.48 36 Pass

Middle 2437 13.77 13.05 16.44 19.99 29.44 36 Pass

High 2462 14.34 12.81 16.65 19.99 29.65 36 Pass

Note: EIRP=Conducted output power + Antenna gain
Directional gain=13 dBi + 101g2=16.01dBi
Per FCC/IC, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

So the conducted output power limit =30 dBm - (16.01 dBi — 6 dBi) = 19.99 dBm
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Chain 0 Port:
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10 FCC 815.247(d) & IC RSS-247 85.5 — Spurious Emissions at Antenna Port

10.1 Applicable Standards

According to FCC §15.247(d), in any 100 kHz bandwidth outside the frequency bands in which the spread
spectrum 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. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated emissions limits
specified in §15.209(a) see §15.205(¢).

According to IC RSS-247 §5.5.In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated device is operating, the RF power that is produced 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 that the transmitter demonstrates compliance with
the peak conducted power limits. If the transmitter complies with the conducted power limits based on the use of
root-mean-square averaging over a time interval, as permitted under Section 5.4(4), the attenuation required
shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not
required.

10.2 Measurement Procedure
The measurements are based on FCC KDB 558074 D01 DTS Meas Guidance v03r03: Guidance for Performing

Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247 section 13: Band-
edge measurements

10.3 Test Equipment List and Details

Manufacturer Description Model No. Serial No. Calg);;tion C?::g;?g?”
Rohde & Schwarz Spectrum Analyzer FSQ 1155.5001.26 2015-03-09 1 year
- SMA Cable - C0001 Each Time' N/A
- Attenuator BW-S10W5 1419 Each Time' N/A

Note': cable and attenuator included in the test set-up will be checked each time before testing.

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.
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10.4 Test Environmental Conditions

Temperature: 22°C
Relative Humidity: 42 %
ATM Pressure: 102.7 kPa

The testing was performed by Jimmy Xiao on 2015-06-29 in RF site.

10.5 Test Results

Please refer to the following plots.
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14.65 dBm
2.384615385 GHz

Offfet 11[dB

1
1 PH

e -

1 -15.35 dBm

Start 1 GHz

Date: 29.JUN.2015 19:31:59

2.4 GHz/

Stop 25 GHz
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802.11g-2437MHz (30MHz-1GHz)

® MARKER 1 RBW 100 kHz Marker 1 [T1 ]

124.8237179 MHz VBW 300 kHz 44.43 dBm

Ref 29 dBm Att 20 dB SWT 100 ms 124.823717949 MHz
Offget 11 |dB
[ A]
D1 -15.4 dBm

F-30
Eoki y 3 i \aa,
W v e e e e AT o7
| -70

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.JUN.2015 19:34:21

802.11g-2462MHz (30MHz-1GHz)

@ MARKER 1 RBW 100 kHz Varker 1 [T1 1
146.5865385 MHz VBW 300 kHz -46.95 dBm
Ref 29 dBm ALt 20 dB SWT 100 ms 146.586538462 MHz
Offset 11 |dB
[ A]
o
L
f-10
D1 -15.69 dBm
F-20
o8
1
L R el
W TARK AN a
F-60
[-70
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.JUN.2015 19:35:43

802.11g-2437MHz (1-25GHz)

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 14.60 dBm

Ref 29 dBm *Att 20 dB SWT 140 ms 2.423076923 GHz

D1 -15.4 dem

Start 1 GHz 2.4 GHz/ Stop 25 GHz

Date: 29.JUN.2015 19:33:44

802.11g-2462MHz (1-25GHz)

® RBW 1 MHz Marker 1 [T1 1
VBW 3 MHz 14.31 dBr
Ref 29 dBm Att 20 dB SWT 140 ms 2.461538462 GHz
Offget 11 |dB
LAl
1
L
L
D1 -15.69 dBm
WAJVAﬂuv\iMkjgxwuyl~AM»m\JqAﬂVM}«MiAkAMN\WLwm«u&«ﬂwt""/“hm”VQAMWVA&AJ“ANM’vA
| -70
Start 1 GHz 2.4 GHz/ Stop 25 GHz

Date: 29.JUN.2015 19:35:04
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802.11n20-2412MHz (30MHz-1GHz)

® MARKER 1 RBW 100 kHz Marker 1 [T1 ]
98.3974359 MHz VBW 300 kHz 46.79 dB
Ref 29 dBm Att 20 dB SWT 100 ms 98.397435897 MHz

Offget 11 [dB

b1 -16.11 dBm

f-30
1
L s . ‘
A (ot PR TR
[-70
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 29.JUN.2015 19:43:57

802.11n20-2437MHz (30MHz-1GHz)

® MARKER 1 RBW 100 KHz Marker 1 [T1 1
121.7147436 MHz VBW 300 kHz -46.51 dBm
Ref 29 dBm Att 20 dB SWT 100 ms 121.714743590 MHz

Offget 11 [dB

1 -15.69 dBm

f--40
[ % PR e e T LY ey Ty TV e v e e 7 ATy
L-70

Start 30 MHz 97 WHz/ Stop 1 GHz

Date: 29.JUN.2015 19:39:37

802.11n20-2412MHz (1-25GHz)

® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.384615385 GHz VBW 3 MHz 13.29 dBm

Ref 29 dBm “Att 20 dB SWT 140 ms

offfet 11[dB
1
p1 -16.11 dBm
«‘~wfwﬁ~k~4Av¢xu~»vﬂwALh bk LA AN A A Lt A
| -70
Start 1 GHz 2.4 GHz/ Stop 25 GHz
Date: 29.JUN.2015 19:36:35
® MARKER 1 RBW 1 MHz Marker 1 [T1 ]
2.423076923 GHz VBW 3 MHz 14.31 dBn
Ref 29 dBm “Att 20 dB SWT 140 ms 2.423076923 GHz
offfet 11[dB
1
1 PK]
m=a -

)1 -15.69 dBm

Start 1 GHz 2.4 GHz/ Stop 25 GHz

Date: 29.JUN.2015 19:39:05
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802.11n20-2462MHz (30MHz-1GHz)

® MARKER 1 RBW 100 kHz Marker 1 [T1 ]
148.1410256 MHz VBI 300 kHz 48.16 dBm
Ref 29 dBm Att 20 dB SWT 100 ms 148.141025641 MHz
offfet 11]ds
L
b1 -16.47 dBm
f-30
1
Wl JAs R T AT YT RNy Y N T AR A
[ -70
Start 30 MHz 97 WHz/ Stop 1 GHz

Date: 29.JUN.2015 19:41:21

802.11n20-2462MHz (1-25GHz)

® REW 1 MHz Marker 1 [T1 ]
VBN 3 MHz 13.13 dBn

Ref 29 dBm Att 20 dB SWT 140 ms 2.461538462 GHz

offget 11[dB

1

D1 -16.47 dBm

Start 1 GHz 2.4 GHz/ Stop 25 GHz

Date: 29.JUN.2015 19:40:52
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Band Edge, Chain 0 Port

802.11b - Low Band Edge

® MARKER 1 “RBW 100 kHz Marker 1 [T1 ]
2.399038462 GHz “VBW 300 kHz -38.21 dBm
Ref 28 dBm “Att 20 dB SWT 10 ms 2.399038462 GHz

Offset 11 |dB

ol i
iR

<
—— 1

-40 Al U UN
15 A A um/“/ \[\A;MW_A bl M
Q7 Hf AR,
--60
F-70
Center 2.4 GHz 10 MHz/ Span 100 MHz

Date: 29.JUN.2015 20:59:18

802.11b - High Band Edge

® MARKER 1 “RBW 100 kHz Marker 1 [T1 ]
2.486384615 GHz *VBW 300 kHz -49.03 dBm
Ref 28 dBm *Att 20 dB SWT 10 ms 2.486384615 GHz

Offget 11|dB

MAXH IS
N LvL
i ( \
I--10 m{\
0 D20 43—atnr
30 [ \ 3DB

|

40 T i
1
(BT RLCE T P Lt ik INH N

M
Py 9 AR

~-60

F-70
Center 2.4835 GHz 10 MHz/ Span 100 MHz

Date: 29.JUN.2015 21:00:22
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802.11b - Low Band Edge

® MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
2.399839744 GHz *VBW 300 kHz -27.04 dBm
Ref 28 dBm “Att 20 dB SWT 10 ms 2.399839744 GHz

Offset 11 |(dB

s .

o J
=10

~-20:
D1 -23.49 dBm / \
2 \ 3DB

" ]

G VI atow

=70

Center 2.4 GHz 10 MHz/ Span 100 MHz

Date: 29.JUN.2015 21:01:33

802.11g - High Band Edge

® MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
2.484461538 GHz “VBW 300 kHz -43.02 dBm
Ref 28 dBm *Att 20 dB SWT 10 ms 2.484461538 GHz

Offget 11 |dB

20 LA ]
vAXH ey

LvL

B s

~-20:
D1 j?g. 5 dBm \
\\ 30B
~-30:

—-60:

[~-70:

Center 2.4835 GHz 10 MHz/ Span 100 MHz

Date: 29.JUN.2015 21:02:44
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802.11n20 - Low Band Edge

® MARKER 1 *RBW 100 kHz Marker 1 [T1 ]
2.399839744 GHz *VBW 300 kHz -27.37 dBm
Ref 28 dBm “Att 20 dB SWT 10 ms 2.399839744 GHz

Offset 11 |(dB

2 LA
MAXH I mERY

) L
I--10
I--20

D1 -24.31 dBm / \

. / Y,

=70

Center 2.4 GHz 10 MHz/ Span 100 MHz

Date: 29.JUN.2015 21:03:57

802.11n20 - High Band Edge

® MARKER 1 “RBW 100 KHz Marker 1 [T1 ]
2.484141026 GHz “VBW 300 kHz -43.04 dBm
Ref 28 dBm “ ALt 20 dB SWT 10 ms 2.484141026 GHz

Offset 11 (dB

10

=[+
>
x|o
T

UL, L,

T
D1 % 1 dBm

Center 2.4835 GHz 10 MHz/ Span 100 MHz

Date: 29.JUN.2015 21:05:20
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Band Edge, Chain 1 Port

802.11b - Low Band Edge

® MARKER 1 “RBW 100 kHz Marker 1 [T1 ]
2.399198718 GHz “VBW 300 kHz -38.52 dBm
Ref 24 dBm “Att 20 dB SWT 10 ms 2.399198718 GHz
offfet  11[dB |
20
[ A
[ P
MAXH
I[u LVL
i f{ “ \\
A N
~-20:
D1 -21.97 dBm [ \
--30
3DB
] ( )ﬂ
Y|
i T,
-50 T o
Aoty M A M)
[~-60:
--70
Center 2.4 GHz 10 MHz/ Span 100 MHz
Date: 29.JUN.2015 18:21:46
802.11b - High Band Edge
® MARKER 1 “RBW 100 kHz Marker 1 [T1 ]
2.484942308 GHz “VBW 300 kHz -50.53 dBm
Ref 24 dBm “Att 20 dB SWT 10 ms 2.484942308 GHz
offfet 11[dB |
20
[ A

e
MAXH
LvL
O L2

F-20
D1 7211 dem !

1

N

1
T -
AnAV#\MNiynfvmrmvﬂmMﬂUbMNALJhmdv
f~-60:
F-70
Center 2.4835 GHz 10 MHz/ Span 100 MHz

Date: 29.JUN.2015 18:28:48
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@

Date:

Date:

802.11b - Low Band Edge

MARKER 1 “RBW 100 kHz Marker 1 [T1 ]
2.399679487 GHz “VBW 300 kHz -26.19 dBm
Ref 24 dBm ~Att 10 dB SWT 10 ms 2.399679487 GHz
offfet  11[dB |
20
10
Lo [MMHMW
-10 /
--20
D1 -23.98 dBm ‘/ \
- /V” \M\'Mj
. A LJ. ,
I--60
--70

Center 2.4 GHz

29.JUN.2015 18:31:01

10 MHz/

Span 100 MHz

802.11g - High Band Edge

MARKER 1 “RBW 100 kHz Marker 1 [T1 ]
2.483980769 GHz *VBW 300 kHz -44.43 dBm
Ref 24 dBm “Att 10 dB SWT 10 ms 2.483980769 GHz
offfet  11[dB |
20
10
0 UJM(
=10 \
=20
D1 ;5/ 4 dBm \\
-30 "'p} »‘\ﬁx
- L
e R
--50- l\‘%hu%
--60
=70

Center 2.4835 GHz

29.JUN.2015 18:32:32

10 MHz/

Span 100 MHz

3DB

3DB
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802.11n20 - Low Band Edge

® MARKER 1 “RBW 100 kHz Marker 1 [T1 ]
2.399679487 GHz “VBW 300 kHz -25.62 dBm
Ref 24 dBm “Att 10 dB SWT 10 ms 2.399679487 GHz
offfet  11[dB |
20
LA
e
MAXH

M«\’W Lu

[ 1 1

D1 -24.77 dBm \‘

2 Ml

Center 2.4 GHz 10 MHz/ Span 100 MHz

Date: 29.JUN.2015 18:34:28

802.11n20 - High Band Edge

® MARKER 1 “RBW 100 kHz Marker 1 [T1 ]
2.483820513 GHz *VBW 300 kHz -44.73 dBm
Ref 24 dBm “Att 10 dB SWT 10 ms 2.483820513 GHz
offfet  11[dB |
20
LA
e
MAXH

D1 ;ﬁé. 5 dBm

=70

Center 2.4835 GHz 10 MHz/ Span 100 MHz

Date: 29.JUN.2015 18:36:30
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11 FCC §15.247(e) & IC RSS-247 8A8.2 (b) — Power Spectral Density

11.1 Applicable Standards
According to FCC §15.247(e) and RSS-247 §5.2 ('b) , 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.

11.2 Measurement Procedure
The measurements are based on FCC KDB 558074 D01 DTS Meas Guidance v03r03: Guidance for Performing

Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247 section 10:
Maximum power spectral density level in the fundamental emission

11.3 Test Equipment List and Details

Manufacturer Description Model No. Serial No. Ca||i:l)3 ;éaetion C?:‘igr?/gfn
Rohde & Schwarz Spectrum Analyzer FSQ 1155.5001.26 2015-03-09 1 year
- SMA Cable - C0001 Each Time' N/A
- Attenuator BW-S10W5 1419 Each Time' N/A

Note': cable and attenuator included in the test set-up will be checked each time before testing.

Statement of Traceability: BACL Corp. attests that all calibrations have been performed per the A2LA requirements,
traceable to the NIST.

11.4 Test Environmental Conditions

Temperature: 21-25°C
Relative Humidity: 42-45%
ATM Pressure: 102.1-103.7 kPa

The testing was performed by Jimmy Xiao on 2015-06-29 to 2015-07-07 in RF site.
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11.5 Test Results

S Frequency Power Spectral Density (dBm) Limit
(MHz) Chain 0 Chain 1 Combined (dBm)
802.11b
Low 2412 -10.04 -11.28 -7.61 8
Middle 2437 -10.11 -10.79 -7.43 8
High 2462 -10.17 -11.71 -7.86 8
802.11g
Low 2412 -9.14 -10.79 -6.88 8
Middle 2437 -11.91 -12.65 -9.25 8
High 2462 -9.44 -11.05 -7.16 8
802.11n20
Low 2412 -10.20 -11.42 -7.76 8
Middle 2437 -12.12 -12.14 -9.12 8
High 2462 -10.09 -11.03 -7.52 8

Please refer to the following plots.
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Chain 0 Port:

802.11b-2412 MHz

® MARKER 1 “RBW 3 kHz Marker 1 [T1 ]
2.412432692 GHz “VBW 10 kHz ~10.04 dBm
Ref 12 dBm “Att 20 dB SWT 1 s 2.412432692 GhHz
10 ot thet—rtias 1
| B ]
o
1P
WAXH 1
L 10 vy LvL

LS ANEA T

~-30:

I--40

~-50:

—-60:

—-80:

Center 2.412 GHz

Date: 7.JUL.2015 18:43:46

® MARKER 1
2.436379808 GHz

Ref 12 dBm

900 kHz/ Span 9 MHz

802.11b-2437 MHz

“RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -10.11 dBm
“Att 20 dB SWT 1s 2.436379808 GHz

1

10 ffset Ti1dB

0

HE
b3
x|o
T

—-10

1

[~-20:

M»%\ /Mwww .

=30

=50

=70

Center 2.437 GHz

Date: 7.JUL.2015 18:44:44

900 kHz/ Span 9 MHz
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802.11b-2462 MHz

“RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -10.17 dBm
“Att 20 dB SWT 1s 2.461365385 GHz

1

® MARKER 1
2.461365385 GHz

Ref 12 dBm
10 fset Ti1dB
O

1 P

MAXH
—-10

1

A

=30

=50

=70

Center 2.462 GHz

Date: 7.JUL.2015 18:45:29

MARKER 1
2.419459936 GHz
Ref 9 dBm

900 kHz/ Span 9 MHz

802.11g-2412 MHz

*RBW 3 kHz
“VBW 10 kHz
SWT 2.8 s

Marker 1

[t 1
-9.14 dBm
2.419459936 GHz

*Att 20 dB

Offget 11 |dB

0

e

b

LvL

oA

i

~-30:

in[\
\

"y

Center 2.412 GHz

Date: 29.JUN.2015 20:34:53

2.45 MHz/ Span 24.5 MHz
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® MARKER 1
2.439473558 GHz

Ref 12 dBm

802.11g-2437 MHz

“RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -11.91 dBm
20 dB SWT 2.8 s 2.439473558 GHz

1

10 ffset Ti1dB

0

—-10

~-20:

otttk | nsassMAMnARM vty

=30

W

=50

=70

Center 2.437 GHz

Date: 7.JUL.2015 19:41:06

® MARKER 1
2.456346154 GHz

Ref 9 dBm

2.45 MHz/ Span 24.5 MHz

802.11g-2462 MHz

“RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -9.44 dBm
20 dB SWT 2.8 s 2.456346154 GHz

Offget 11 |dB

0

e

=y
b
<P

M

T Wy ||

=70

Center 2.462 GHz

Date: 29.JUN.2015 20:36:04

2.45 MHz/ Span 24.5 MHz
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802.11n20-2412 MHz

e

3DB

® MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
2.408513462 GHz *VBW 10 kHz -10.20 dBm
Ref 9 dBm “Att 20 dB SWT 2.9 s 2.408513462 GHz
Offset 11 |(dB
Y
1
L R Ry -
-20 JJ H
| s e
-4
~-50
~-60
=70
—-80:
| -90
Center 2.412 GHz 2.59 MHz/ Span 25.9 MHz
Date: 29.JUN.2015 20:37:56

802.11n20-2437 MHz

Marker 1 [T1 ]
-12.12 dBm
2.430068429 GHz

1

(e 1

® MARKER 1 *RBW 3 kHz
2.430068429 GHz *VBW 10 kHz
Ref 12 dBm “Att 20 dB SWT 2.9 s
10 fset Ti1dB
0
1 Pl
MAXH
1
WWJ\J\AW
--20: JJ W‘\M‘U\ WWAJ\
[~-60:
=70
~-80:
Center 2.437 GHz 2.59 MHz/
Date: 7.JUL.2015 19:40:04

Span 25.9 MHz
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802.11n20-2462 MHz

® MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
2.468848558 GHz “VBW 10 kHz -10.09 dBm
Ref 9 dBm “Att 20 dB SWT 2.9 s 2.468848558 GHz
off$et 11[dB H
Lo [ A]

1

=30 r'
3DB

Center 2.462 GHz 2.59 MHz/ Span 25.9 MHz

Date: 29.JUN.2015 20:39:14
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Chain 1 Port:

802.11b-2412 MHz

® MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
2.411434615 GHz *VBW 10 kHz -11.28 dBm
Ref 7 dBm “Att 20 dB SWT 1.1 s 2.411434615 GHz
Offset 11 |(dB
0
LA
1 PK} 1
-10
vaxH] 1
WWMM\ ‘)M. I L
F-20 Mﬂ:“""i— \{t/ ‘Au’l‘uﬂl
=30
--40
I--50: 308
[~-60
=70
~-80
=90
Center 2.412 GHz 980 kHz/ Span 9.8 MHz
Date: 7.JUL.2015 19:52:14

® MARKER 1

Ref 7 dBm

2.436371795 GHz

802.11b-2437 MHz

*RBW 3 kHz
*VBW 10 kHz
SWT 1.1 s

Marker 1 [T1 ]
-10.79 dBm
2.436371795 GHz

“Att 20 dB

Offset

0

11 (dB

1

=10

ity

ot

S 1|

=30

I--40

—-60:

—-80:

~-90:

Center 2.437 GHz

Date:

7.JUL.2015 19:52:54

980 kHz/ Span 9.8 MHz
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802.11b-2462 MHz

® MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
2.46135609 GHz *VBW 10 kHz -11.71 dBm
Ref 7 dBm “Att 20 dB SWT 1.1 s 2.461356090 GHz
Offset 11 (dB
O
L_10 1
MAXH T
WW T Lvi
Uy
-20 W ‘lm %
=30
--40
I _s0 3DB
—-60:
=70
—-80:
=90
Center 2.462 GHz 980 kHz/ Span 9.8 MHz

Date: 7.JUL.2015 19:54:01

802.11g-2412 MHz

® MARKER 1 “RBW 3 kHz Marker 1 [T1 ]
2.411369231 GHz “VBW 10 kHz -10.79 dBm
Ref 5 dBm “ ALt 20 dB SWT 2.8 s 2.411369231 GHz
off$et 11 [dB ﬂ
O
[ Al
1

[~-60:

=70

~-90:

Center 2.412 GHz 2.46 MHz/ Span 24.6 MHz

Date: 29.JUN.2015 19:51:50

Report Number: R1506011-247 Page 129 of 143 FCC Part 15C/IC RSS-247 Test Report




Cisco System, Inc.

FCC ID: LDKIR829GW-LTE; IC: 2461B-IR§29GWLTE

@

Date:

Date:

802.11g-2437 MHz

MARKER 1 *RBW 3 kHz Marker 1 [T1 ]

2.429509615 GHz *VBW 10 kHz -12.65 dBm
Ref 7 dBm “Att 20 dB SWT 2.8 s 2.429509615 GHz

Offset 11 |dB
0
—=-10:
Mﬂwﬂmwwmm e -

—-20 A’ \'\
—-30:

¥ !

—-60:

=70

—-80:

~-90:

Center 2.437 GHz 2.46 MHz/ Span 24.6 MHz

7.JUL.2015 19:56:34

802.11g-2462 MHz

MARKER 1 “RBW 3 kHz Marker 1 [T1 ]
2.455140385 GHz “VBW 10 kHz -11.05 dBm
Ref 5 dBm “Att 20 dB SWT 2.8 s 2.455140385 GHz
offfet 11[dB ﬂ
O
LA
1
-10:
R e e e e
=20

/

}\r)/ll

e

=

3
£

[~-60:

=70

~-90:

Center 2.462 GHz 2.46 MHz/ Span 24.6 MHz

29.JUN.2015 19:52:52
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802.11n20-2412 MHz

® MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
2.405720032 GHz “VBW 10 kHz -11.42 dem
Ref 5 dBm “Att 20 dB SWT 3 s 2.405720032 GHz
off$et 11[dB "
0

1

B J»wwwﬂwww wwwwww%

—-60

~-80:

=90

Center 2.412 GHz 2.63 MHz/ Span 26.3 MHz

Date: 29.JUN.2015 20:10:28

802.11n20-2437 MHz

® MARKER 1 “RBW 3 kHz Marker 1 [T1 ]
2.430467147 GHz “VBW 10 kHz ~12.14 dBm
Ref 7 dBm “Att 20 dB SWT 3 s 2.430467147 Ghz

Offset 11 (dB

Y

~-10:

by ||

=60

=70

—-80:

~-90:

Center 2.437 GHz 2.63 MHz/ Span 26.3 MHz

Date: 7.JUL.2015 19:57:25
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802.11n20-2462 MHz

@ MARKER 1 “RBW 3 kHz Marker 1 [T1 ]
2.468237821 GHz “VBW 10 kHz -11.03 dBm
Ref 5 dBm “ ALt 20 dB SWT 3 s 2.468237821 GHz
offfet 11[dB "
O
[ A]
1

ijWWWWWW% .

Center 2.462 GHz 2.63 MHz/ Span 26.3 MHz

Date: 29.JUN.2015 20:11:37
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