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1 General Description

1.1 Product Description for Equipment Under Test (EUT)

This test and measurement report was prepared on behalf of Ruckus Wireless, Inc., and their product model:
T301, FCC ID: S9GT300, IC: 5912A-T300 or the “EUT” as referred to in this report. The EUT is a dual band
2x2 MIMO 802.11 a/b/g/n/fac RLAN Access Point.

1.2 Mechanical Description of EUT

The EUT measures approximately 238mm (L) x 198mm (W) x 115mm (H) and weighs 400 g.
Note: The EUT was tested without enclosure.

The test data gathered are from typical production sample, serial number: 21406000005 assigned by Client.

1.3 Objective

This report is prepared on behalf of Ruckus Wireless, Inc. in accordance with Part 2, Subpart J, and Part 15,
Subparts B and C of the Federal Communication Commissions rules and IC RSS-210 Issue 8, Dec 2010.

The objective is to determine compliance with FCC Part 15.247 and 1C RSS-210.

This is the Class Il permission change application of the certified device (FCC ID: S9GT300). The difference
between the original device and the current one are the antenna changed and the conducted output power
reduced.

For the changes made to the device, the test item: Spurious Emissions at Antenna Port, output power, and Power
Spectral Density were tested and reported.

1.4 Related Submittal(s)/Grant(s)

Original submission with FCC ID: S9GT300, IC: 5912A-T300. The Original FCC ID granted on 2014-06-05 for
DTS and NIl W52 band, 2014-06-25 for NIl W53 and W56 band.

1.5 Test Methodology

All measurements contained in this report were conducted in accordance with ANSI C63.4-2009, American
National Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz and FCC KDB 558074 D01 DTS Meas Guidance
v03r01: 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.

The following calculation follows the procedures as set forth in clause 7.2.3, ETSI TR 100 028-1 V1.4.1 (2001-
12), the expression of Uncertainty in Radiated RF Testing is in accordance to ISO/IEC 17025 and TR 100 028-1
V1.4.1(2001-12).

The expanded Measurement Uncertainty value having a confidence factor of 95%, is within a range of 5.48 dB.
This means that the value of conducted RF carrier power test will be within +/- 2.74 dB of the measuring
radiated emissions power versus the expected value.

The expected value is defined as the power at the antenna of the Transmitter under Test.

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-11 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 ISO Guide 65: 1996 by A2L A to certify:

1- Unlicensed, Licensed radio frequency devices and Telephone Terminal Equipment for the FCC. Scope Al,
A2, A3, A4,Bl,B2, B3, B4 &C.

2. Radio Standards Specifications (RSS) in the Category | Equipment Standards List and All Broadcasting
Technical Standards (BETS) in Category | 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 (Al, 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
810.6 for measurements above 1 GHz as well as ANSI C63.4-2009, ANSI C63.4-2009, 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=e42a3240dac3f6ba-6DE17DCB-
1851-9E57-477422F667031258&jsessionid=8430d44f1f47cf2996124343c704b367816b




2 System Test Configuration

2.1 Justification
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 utility used was T300 ART was provided by Ruckus Wireless Inc., and was verified by Chen Ge to
comply with the standard requirements being tested against.

2.3 Special Equipment

There were no special accessories were required, included, or intended for use with EUT during these tests.

2.4 Equipment Modifications

No modifications were made to the EUT.

2.5 Local Support Equipment

Manufacturer Description Model Serial Number
Ruckus DC Adaptor/POE NPE-5818 740-64157-001
Ruckus AC Adaptor PA10244HUB 740-64125-010

2.6 EUT Internal Configuration Details

Manufacturer Description Model Serial Number
Main Board
Ruckus (SANTORINI) ASM 120-11257-XXX RUKO01946
Ruckus RJ45 Port Board 120-11283-001 RUKO01957
. Thunderbolt 2, ASM 120-
Ruckus n version Antenna 11269-001 -

2.7 Interface Ports and Cables

Cable Description Length (m) From To

RJ45 Im DC Adaptor/POE EUT
RJ45 Im Laptop DC Adaptor/POE




2.8 Power Supply List and Details

Manufacturer Description Model Part Number
Ruckus Power Supply cord PA1024-4HU -
Ruckus POE Power Adapter NPE-5818 740-64157-001




3 Summary of Test Results

Results reported relate only to the product tested.

FCC & IC Rules Description of Test Results
Fee §.1§'§‘§7S(_i)1'0§22'1091 RF Exposure Compliance
IC E%giﬁé%slz Antenna Requirement Compliance
|(I;: ﬁgggj%g& AC Line Conducted Emissions Compliance *
|ECR%§1§1%4g Afg)s Spurious Emissions at Antenna Port Compliance
ICF(FZQgs{Si 1;15%522 Restricted Bands Compliance
FC(|:C§ %25828031325,)6\2842 @ Radiated Spurious Emissions Compliance*
fg %8§8152i37§(2£§22) 6 dB Emission Bandwidth Compliance*
Tg %ééiigg(%ai Maximum Output Power Compliance
Ig%CSS§1251(2)4§7A(\%)5 100 kHz Bandwidth of Frequency Band Edge Compliance*
Ic ':Rcsgillgéféez)(b) Power Spectral Density Compliance

Note: * please refer to the original report number: R1403261-247.




4 FCC §15.247 (i), §2.1091 & IC RSS-102 — RF Exposure

4.1 Applicable Standard

According to FCC 815.247(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

Frlgquency 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/f2) 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 fields.

According to IC RSS-102 Issue 2 section 4.1, RF limits used for general public will be applied to the EUT.

Frlgglrj‘erécy Electric Field Magnetic Field Power Density Time Averaging
g (V/m rms) (A/m rms) (W/m°) (min)
(MH2z)
0.003-1 280 2.19 - 6
1-10 280/ f 2.19/f - 6
10 - 30 28 2.19/f - 6
30 - 300 28 0.073 2* 6
300 — 1 500 1.585 5 0.0042 °° /150 6
1500 — 15 000 61.4 0.163 10 6
15 000 — 150 000 61.4 0.163 10 616000 / f+2
150 000- 300 000 0.158 % 4.21 x 10 -4 %% 6.67 x 10° f 616000 / -2

Note: f is frequency in MHz
* = Power density limit is applicable at frequencies greater than 100 MHz




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
2.4 GHz band:

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

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

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?):

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

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

5.8 GH band:

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

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

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?):

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

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




5 FCC 815.203 & IC RSS-Gen §87.1.2 — Antenna Requirements

5.1 Applicable Standard

According to FCC 815.203, 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 815.247 (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 §7.1.2: Transmitter Antenna

A transmitter can only be sold or operated with antennas with which it was certified. A transmitter may be
certified with multiple antenna types. An antenna type comprises antennas having similar in-band and out-of-
band radiation patterns. Testing shall be performed using the highest-gain antenna of each combination of
transmitter and antenna type for which certification is being sought, with the transmitter output power set at the
maximum level. Any antenna of the same type and having equal or lesser gain as an antenna that had been
successfully tested for certification with the transmitter, will also be considered certified with the transmitter,
and may be used and marketed with the transmitter. The manufacturer shall include with the application for
certification a list of acceptable antenna types to be used with the transmitter.

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 measurement or on data from the antenna manufacturer. Any antenna
gain in excess of 6 dBi (6 dB above isotropic gain) shall be added to the measured RF output power before using
the power limits specified in RSS-210 or RSS-310 for devices of RF output powers of 10 mW or less. For
devices of output powers greater than 10 mW, except devices subject to RSS-210 Annex 8 (Frequency Hopping
and Digital Modulation Systems Operating in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
Bands) or RSS-210 Annex 9 (Local Area Network Devices), the total antenna gain shall be added to the
measured RF output power before using the specified power limits. For devices subject to RSS-210 Annex 8 or
Annex 9, the antenna gain shall not be added.

5.2 Antenna List

Antenna Gain (dBi)
Manufacturers Antenna Type/Pattern @ 2.4 GHz
Ruckus Internal PCB 9
Antenna Gain (dBi)
Manufacturers Antenna Type/Pattern @ 5 GHz
Ruckus Internal PCB 15

Note: The power setting was controlled by manufacture with different antenna configuration. The power setting
of the different antenna will be set with the corresponded value and no more than the level reported.




6 FCC 82.1051, 815.247(d) & IC RSS-210 8A8.5 — Spurious Emissions at Antenna
Terminals

6.1 Applicable Standard

For FCC 815.247(d) and IC RSS-210 8A8.5 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 30 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.

6.2 Measurement Procedure

The measurements are based on FCC KDB 558074 D01 DTS Meas Guidance v03r01: Guidance for Performing
Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247 section 11:
Emissions in non-restricted frequency bands and section 12: Emissions in restricted frequency bands.

6.3 Test Equipment List and Details

i . Calibration | Calibration
Manufacturer Description Model No. | Serial No. Date el
Agilent Spectrum Analyzer E4446A US44300386 2013-09-29 1 year

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

6.4 Test Environmental Conditions

Temperature: 21-24°C
Relative Humidity: 41-46 %
ATM Pressure: 101-102 kPa

The testing was performed by Chen Ge from 2014-05-07 and 2014-05-09 at RF site.

6.5 Test Results

Please refer to following plots of spurious emissions.
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802.11b, Middle Channel, 2437 MHz
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802.11g, Low Channel 2412 MHz
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802.11g, High Channel 2462 MHz
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802.11n-HT20, Low Channel 2412 MHz
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802.11n-HT20, Middle Channel 2437 MHz
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802.11n-HT20, High Channel 2462 MHz

Chain JO, Plot: 30 MHz — 3 GHz

# Agilent Peak Search

Next Peak

2.242650000 GHz
-50.84 dBm

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Mkr 3 CF

More

BH 1 VB 2 L alr &

Copyright 2000-2012 Agilent Technologies

Chain JO, Plot: 2483.5 MHz — 2500 MHz Peak

25 Agilent Peak Search

Next Peak

2.485452500 GHz
-37.87 dBm

Next Pk Right:
Next Pk Left

Hin Search

1
‘.f|-rr\-mﬁrr;‘-.ﬂ-. "
T l'l"'F'\l“lhnlI‘*J1'ilv',a\,Jl)-.m,tl;'\l}['_.\uw'lp\_],ﬂ.»‘_JWJL J

Wit

Pk-Pk Search

Mkr 3 CF

More
Lof2

Chain JO, Plot: 4500 MHz — 5150 MHz Peak

- Agilent Peak Search
Mkrl 4.715
Next Peak

4715600000 GHz

24892 dBm Next Pk Right

Next Pk Left
Min Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

Copyright 2008-2012 Agilent Technologies

Chain JO, Plot: 3 GHz — 26 GHz

% Agilent Peak Search
m #htt Next Peak
% 150080008 GH .
~42.45 dBm Next Pk Rignt
Next Pk Left
Min Search

Pl Fk-Pk Search

1, L A 3 b

el o o PP e

Hid, S gy e
‘w"’\:-"m Lt Ll W -

Mkr > CF

More

H 1 VB Kbz o

Copyright 2000-2012 Agilent Technologies

Chain JO, Plot: 2483.5 MHz — 2500 MHz Ave

25 Agilent Peak Search

Next Peak

2.483555000 GHz
-54.262 dBm

Next Pk Right:
Next Pk Left
Hin Search
Pk-Pk Search

Mkr 3 CF

More
Lof2

Chain JO, Plot: 4500 MHz — 5150 MHz Ave

Peak Search

21.2 dBm #Htten 2

? |Marker
4708000000 GHz
-58.752 dBm

Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

3k VEH z
Copyright 2008-2012 RAgilent Technologies




Chain J1, Plot; 30 MHz — 3 GHz

- Agilent Peak Search

dBm #HEt Next Peak
Marker
2.688150000 GHz :
-£p.27 dBm Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

FTUN  tbpptsottramsainipadva it

Mkr 3 CF

More
1af 2

Bk 16 VB kHz Sweep 3 ms (6E1 pts)

Chain J1, Plot: 2483.5 MHz — 2500 MHz Peak
# Agilent _ Peak Search
Next Peak

2.484820000 GHz

-34.75 dBm Next Pk Right

Next Pk Left
Hin Search
Pk-Pk Search

Mkr 3 CF

. More
BH 1 y 2 L alr &

Copyright 2000-2012 Agilent Technologies

Chain J1, Plot: 4500 MHz - 5150 MHz Peak

25 Agilent Peak Search

Next Peak

4703700000 GHz
-48.39 dBm

Next Pk Right

Next Pk Left

Hin Search

Pk-Pk Search

1
FC
HH_\.‘n»,»-‘-‘-w.,pf-ﬁp;‘\1.-w\.\u\"n-'ﬂ"mw"‘x'""‘f“r‘r‘h'r-"*.."np‘rw- Y T M NI R T AT
Mkr 5 CF
More
1of2

Copyright 2008-2012 Agilent Technologies

Chain J1, Plot; 3 GHz — 26 GHz

Peak Search

3m #Attel Next Peak
Marker
25.080000000 GHz

—41.99 dBm Next Pk Right

Next Pk Left
Min Search

' Pk-Pk Search

2
.u'-‘h"“h"‘"w*""\*’kI‘\lw‘\" _,,um\‘.-ulv)“tlu"hﬂf T
5

iy

Mkr 3 CF

Hore
1 af 2

Y kHz ep 38 5 (601

Chain J1, Plot: 2483.5 MHz — 2500 MHz Ave

e Peak Search
at o G

gﬂéﬁ%ﬂ@@@@ GHz _
-52.020 dBm Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mkr 5 CF

More

R 1} VBl B 1 1 i eif &

Copyright 2000-2012 Agilent Technologies

Chain J1, Plot: 4500 MHz — 5150 MHz Ave

25 Agilent Peak Search

Next Peak

4.756800000 GHz
-58.744 dBm

Next PK Right
Next Pk Left
Hin Search
Pk-Pk Search

Mkr 3 CF

More
Lof2

Copyright 2008-2012 Agilent Technologies




802.11n HT40, Low Channel 2422 MHz

Chain JO, Plot: 30 MHz — 3 GHz

# Agilent Peak Search

Next Peak

2.267400000 GHz
-51.11 dBm

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

it o RXSETCTE T W

Mkr 3 CF

More
BH 1 VB 2 L alr &

Chain JO, Plot: 2310 MHz — 2390 MHz Peak

25 Agilent Peak Search

Next Peak

2.380000000 GHz
-37.12 dBm

Next Pk Right
Next Pk Left

1
\lm‘m.l‘MI\r-.( Hin Search

ol

b nq.lmh '

e LS

.wﬂ‘fﬁw'u'f"lf‘,ng“\"{Qr"?“||hli"|\r‘ s 'w e MJ
s

Pk-Pk Search

Mkr 3 CF

More
Lof2

Chain JO, Plot: 4500 MHz - 5150 MHz Peak

25 Agilent Peak Search

Next Peak

4750200000 GHz

1899 dBm Next Pk Right

Next Pk Left

Hin Search

I S Pk-Pk Search
s irrtgon bttt B ek, bttt g g

Mkr 3 CF

More
Lof2

Copyright 2008-2012 Agilent Technologies

Chain JO, Plot: 3 GHz — 26 GHz

# Agilent Peak Search

Next Peak

23.470000000 GHz

Next Pk Right

-41.11 dBm
Next Pk Left
Min Search
4‘3— Pk-Pk Search
" I ot
M bt L T T UL lM‘”“""{ il
Mkr > CF
More
1of 2

BH 1 VB 2

Chain JO, Plot: 2310 MHz — 2390 MHz Ave

25 Agilent Peak Search

Next Peak

2.381600000 GHz
-52.997 dBm

Next PK Right
Next Pk Left
Hin Search

y Pk-Pk Search

Mkr 3 CF

More
Lof2

Chain JO, Plot: 4500 MHz — 5150 MHz Ave

2 Agilent Peak Search
m #Atten Next Peak
gérré%@@@@@ GHz :
-58.833 dBm Next Pk Right
Next Pk Left
Hin Search

Pk-Pk Search

Mkr 3 CF

More
1of2

Copyright 2008-2012 Agilent Technologies




Chain J1, Plot: 30 MHz — 3 GHz

- Agilent Peak Search

dBm #HEt Next Peak
Marker
2.267400000 GHz :
—t111 dBm Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mkr 3 CF

More

BH L8 JB kHz  Sweep 283.9 ms (681 pts) i lF iz

Chain J1, Plot: 2310 MHz — 2390 MHz Peak

# Agilent Peak Search

Next Peak

2.380130000 GH=z

-39.17 dBm Next Pk Right

Next Pk Left
‘l?
ol
m‘l i ‘U“)c hy
‘w.p.mum--.‘r.w»*f‘“ gy
L

Min Search

b \n|‘,l\,’\u.,,.iju,.¢.04N,|‘-‘-,u‘~.uﬁ"#f" Pk-Pk Search

g
Mkr > CF

More
BH 1 y 2 L alr &

Chain J1, Plot: 4500 MHz — 5150 MHz Peak

55 Agilent Peak Search
Sm st Next Peak
4711700000 GH: .
-48.30 B et Pk Right
Next Pk Left
Hin Search

Pk-Pk Search

1
xw"»»‘—»..‘w‘!‘ﬂ?-r1-**J‘L\fr»dt'r-'.'ﬂ.a.,-\.4',w.»..w,w.-\;w.w,w'r'u

Mkr 3 CF

More
Lof2

Copyright 2008-2012 Agilent Technologies

Chain J1, Plot: 3 GHz — 26 GHz

% Agilent Peak Search

dBm #Htten Next Peak
"% [Marker
123.470000000@ GHz :
—41.11 dBm Next Pk Right

Next Pk Left

Min Search

b
gt bl

Mkr 3 CF

Hore

BH 10 VB kHz . 5 (601 pts) a2

Chain J1, Plot: 2310 MHz — 2390 MHz Ave
3 Agilent _ Peak Search
Next Peak

2.380530000 GH=z

-52.282 dBm Next Pk Right

Next Pk Left
Min Search
Pk-Pk Search

Mkr 5 CF

More
1of 2

Chain J1, Plot: 4500 MHz — 5150 MHz Ave

= Agilent Peak Search
" ohe Next Peak
ng%l@%@@ GHz _
-58.668 dBm Next Pk Right
Next Pk Left
Hin Search

Pk-Pk Search

Mkr 3 CF

More
1of2

Copyright 2000-2012 Agilent Technologies
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802.11n-HT40, High Channel 2452 MHz

Chain JO, Plot: 30 MHz — 3 GHz

# Agilent Peak Search

Next Peak

2.594100000 GHz
-48.60 dBm

Next Pk Right
Hext Pk Left
Min Search
Pk-Pk Search
sntestntyaiea M

R IR R TR

Mkr 3 CF

More

BH 1 VB 2 L alr &

Chain JO, Plot: 2483.5 MHz — 2500 MHz Peak

25 Agilent Peak Search

Next Peak

2493262500 GHz
-36.57 dBm

Next Pk Right

Next Pk Left
1

A "*-"”"h"J\"i1'-{‘*\"'i'**'-'r-'f'“‘l’ha#‘.""“n-.\-‘.“mﬁﬁ‘\'|J‘.«Jfr'n."IJ.W'»"'\J‘»..*"I-.N fin Seareh

\"’"ﬂ“‘"“’mu “‘*I‘""*ll'wlfﬂ\ﬁr\‘

Pk-Pk Search

Mkr 3 CF

More
Lof2

Chain JO, Plot: 4500 MHz — 5150 MHz Peak

25 Agilent Peak Search

Next Peak

4700400000 GHz

24813 dBm Next Pk Right

Next Pk Left

Hin Search

1

Pk-Pk Search

FC
ols! \-w..lrry.w'.-\i.-'l,-»v""»vuw,w"-—-a‘ﬁw'vi‘-‘- e 4 b B oo |
Mkr 3 CF
More
1of 2

Copyright 2008-2012 Agilent Technologies

Chain JO, Plot: 3 GHz — 26 GHz

& Agilent Peak Search
#Atte ] b - Next Peak

7% 150080008 GH .
|-41.69 dBm Next Pk Rignt
Next Pk Left
Min Search

Pk-Pk Search

Mk, "
uM\,,,,\,‘_,'\.w.,.-,ruu-ir-Lh-

Mkr > CF

More
1of2

Chain JO, Plot: 2483.5 MHz — 2500 MHz Ave

35 Agilent Peak Search
Next Peak

2.489000000 GHz _
-51.671 dBm Next Pk Right

Next Pk Left
Hin Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

Chain JO, Plot: 4500 MHz — 5150 MHz Ave

2% Agilent Peak Search

Next Peak

3m #Atten 2
Marker
4,692600000 GHz

-58.835 dBm Next Pk Right

Next Pk Left
Hin Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

Copyright 2008-2012 Agilent Technologies




Chain J1, Plot; 30 MHz — 3 GHz

- Agilent Peak Search

dBm #HEt Next Peak
Marker
2.894150000 GHz :
—CR.68 dBm Next Pk Right
Next Pk Left
Min Search

| ‘ Pk-Pk Search
|

RTINS ..v,‘..q'._rl LN.A"—p4-"\'m..»..\.-a

1
ETun  bentbactbseni gty gy

Mkr 3 CF

More
1af 2

Bk 16 VB kHz Sweep 3 ms (6E1 pts)

Chain J1, Plot: 2483.5 MHz — 2500 MHz Peak

# Agilent Peak Search

Next Peak

2.487817500 GHz

-3969 dBm Next Pk Right

Next Pk Left

i
""“N"*Iﬂ#'"""'1“"'\"".!'1'“"“'L‘“l'k"w"f"“'l‘ll'l“‘l"f'u‘-,,\'IIM\.\yl.l,‘ﬂ,,\.‘u,‘ll ’-\'IW n'.\} ) .j Min Search
RLALL PR

Pk-Pk Search

Mkr 3 CF

. More
BH 1 y 2 L alr &

Chain J1, Plot: 4500 MHz — 5150 MHz Peak

55 Agilent Peak Search
Sm st Next Peak
701520000 Gz .
~48.36 dBn et Pk Right
Next Pk Left
Hin Search

1

Pk-Pk Search

Y Pr— v -w.-'n.‘ﬁw.‘r-li‘m

AU bttt gk bt s b

Mkr 3 CF

More
Lof2

Copyright 2008-2012 Agilent Technologies

Chain J1, Plot; 3 GHz — 26 GHz

Peak Search

#Atte ] Next Peak

25.270000008 GHz
-41.54 dBm

Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Pyt o
T T N
S . L A e, A
P bopreeitehs e
-‘-m‘u.w.-ﬁ.'f b

Mkr 3 CF

More
1nf 2

Chain J1, Plot: 2483.5 MHz — 2500 MHz Ave

. Peak Search
Hitcen 0 45 39 Next Peak

2.355%55@@@ GHz _
-52.739 dBm Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Mkr > CF

- 5 More
X 1 B 2 1m o

Chain J1, Plot: 4500 MHz — 5150 MHz Ave

= Agilent Peak Search
Bm #Atten Next Peak
Marker
4.775200000 GHz )
-C8.531 dBm Next Pk Right

Next Pk Left
Hin Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

Copyright 2008-2012 Agilent Technologies




5.8 GHz Band:
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802.11a, Middle Channel 5785 MHz
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802.11a, High Channel 5825 MHz
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802.11n-HT20, Low Channel 5745 MHz
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802.11n-HT20, High Channel 5825 MHz
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802.11n-HT40, Low Channel 5755 MHz
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802.11n-HT40, High Channel 5795 MHz
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802.11ac-80, Channel 5775 MHz
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7 FCC 815.247(b) & IC RSS-210 8A8.4 — Peak Output Power Measurement

7.1 Applicable Standard

According to FCC 815.247(b) and IC RSS-210 8A8.4 (4) for systems using digital modulation in the 902~928

MHz, 2400~2483.5 MHz, and 5725~5850 MHz bands: 1 Watt.

7.2 Measurement Procedure

The measurements are base on FCC KDB 558074 D01 DTS Meas Guidance v03r01: Guidance for Performing

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

7.3 Test Equipment List and Details

S : Calibration | Calibration
Manufacturer Description Model No. | Serial No. Date TrEnEl]
Agilent Spectrum Analyzer E4446A US44300386 2013-09-29 1 year

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

traceable to the NIST.

7.4 Test Environmental Conditions

Temperature: 21-24°C
Relative Humidity: 41-46 %
ATM Pressure: 101-102 kPa

The testing was performed by Chen Ge from 2014-05-07 and 2014-05-09 at RF site.




7.5 Test Results

2.4 GHz Band:
chanml Fr?\aﬁmcy Conducte((jd(él;qt)put Power Totglovovg:put Iaiénit Mggin gower
(MHz) Chain JO | Chain J1 (dBm) (dBm) (dB) etting
802.11b mode
Low 2412 20.79 20.44 23.63 27 -3.37 Target
Middle 2437 20.04 19.58 22.82 27 -4.18 Target
High 2462 19.49 18.12 21.87 27 -5.13 Target
802.11g mode
Low 2412 16.1 16.14 19.13 27 -7.87 17
Middle 2437 20.87 20.24 23.57 27 -3.43 Target
High 2462 19.68 19.12 22.42 27 -4.58 Target
802.11n-HT20 mode
Low 2412 14.88 14.99 17.95 27 -9.05 16
Middle 2437 20.98 20.45 23.73 27 -3.27 Target
High 2462 19.18 18.68 21.95 27 -5.05 22
802.11n-HT40 mode
Low 2422 12.38 12.11 15.26 27 -11.74 12
Middle 2437 20.87 20.41 23.65 27 -3.35 Target
High 2452 18.38 17.38 20.92 27 -6.08 20
5.8 GHz Band:
chanml Fr?\aﬁmcy Conducte((jd(él;qt)put Power Totglovovg:put Iaiénit Mggin gower
(MHz) Chain JO | Chain J1 (dBm) (dBm) (dB) etting
802.11a mode
Low 5745 9.5 8.28 11.94 21 -9.06 10
Middle 5785 10.39 9.23 12.86 21 -8.14 10.5
High 5825 10.26 9.68 12.99 21 -8.01 105
802.11n-HT20 mode
Low 5745 9.4 8.24 11.87 21 -9.13 10
Middle 5785 10.33 9.18 12.80 21 -8.20 10.5
High 5825 10.21 9.63 12.94 21 -8.06 10.5
802.11n-HT40 mode
Low 5755 12.19 11.64 14.93 21 -6.07 13
High 5795 12.97 12.59 15.79 21 -5.21 135
802.11ac-80 mode
- | 5715 12.3 11.92 15.12 | 2 -5.88 125

Note: Adjust limit per 15.247, the power limit for 2.4 GHz band is 30-(9-6)=27 dBm, and for W58 band: 30-

(15-6)=21 dBm.




8 FCC 815.247(e) & IC RSS-210 8A8.2 (b) — Power Spectral Density

8.1 Applicable Standard

According to FCC §15.247(e) and RSS-210 8A8.2 ( 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.

8.2 Measurement Procedure
The measurements are base on FCC KDB 558074 D01 DTS Meas Guidance v03r01: Guidance for Performing

Compliance Measurements on Digital Transmission Systems (DTS) Operating Under 815.247 section 10:
Maximum power spectral density level in the fundamental emission

8.3 Test Equipment List and Details

CE : Calibration Calibration
Manufacturer Description Model No. | Serial No. Taie TrErEl
Agilent Spectrum Analyzer E4446A US44300386 2013-09-29 1 year

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: 21-24°C
Relative Humidity: 41-46 %
ATM Pressure: 101-102 kPa

The testing was performed by Chen Ge from 2014-05-07 and 2014-05-09 at RF site.




8.5 Test Results

2.4 GHz Band:
Channel | Freauency PSD (dBm) Total PSD Limit Margin
(MH2) ChainJ0 | Chain J1 (dBm) (dBm) (dB)
802.11b mode
Low 2412 -1.11 -1.73 1.60 5 -6.40
Middle 2437 -1.13 -1.98 1.48 5 -6.52
High 2462 -1.60 -2.74 0.88 5 -7.12
802.11g mode
Low 2412 -90.71 -9.59 -6.64 5 -14.64
Middle 2437 -3.96 -4.54 -1.23 5 -9.23
High 2462 -6.07 -6.60 -3.32 5 -11.32
802.11n-HT20 mode
Low 2412 -9.90 -10.78 -7.31 -15.31
Middle 2437 -4.15 -4.93 -1.51 -9.51
High 2462 -6.12 -6.76 -3.42 -11.42
802.11n-HT40 mode
Low 2422 -16.01 -16.49 -13.23 5 -21.23
Middle 2437 -7.80 -8.16 -4.97 5 -12.97
High 2452 -6.02 -9.88 -4.52 5 -12.52
5.8 GHz Band:
Channel | Freauency PSD (dBm) Total PSD Limit Margin
(MH2) ChainJ0 | Chain J1 (dBm) (dBm) (dB)
802.11a mode
Low 5745 -16.23 -17.18 -13.67 -1 -21.67
Middle 5785 -14.68 -16.56 -12.51 -1 -20.51
High 5825 -15.84 -16.05 -12.93 -1 -20.93
802.11n-HT20 mode
Low 5745 -16.09 -17.60 -13.77 -1 -21.77
Middle 5785 -16.06 -16.77 -13.39 -1 -21.39
High 5825 -15.00 -16.33 -12.60 -1 -20.6
802.11n-HT40 mode
Low 5755 -16.33 -16.34 -13.32 -1 -21.32
High 5795 -15.71 -16.01 -12.85 -1 -20.85
802.11ac-80 mode
Middle 5775 -19.40 1413 | 1300 | 41 -21.00

Note: Adjust limit per 15.247, the PSD limit for 2.4 GHz band is 8-(9-6) = 5 dBm, and for W58 band: 8-(15-6)

=-1 dBm.

Please refer to the following plots for detailed test results:
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802.11g mode

Low channel JO: 2412 MHz

Peak Search

B #At Next Peak

2.420100000 GHz
-9.71 dBm

Next Pk Right
1

M“WH\IUMHI' Wiy \_1"“ w‘\" |\|||\‘wI'IrlFtﬂ.’\\fvlﬂlq.ﬂ"‘lT Next Pk Left

ilL

'ﬂ\ i Min Search
h,
M‘wﬂm
Jll| Pk-Pk Search

Mkr 3 CF

More
1of 2

Middle channel JO: 2437 MHz

25 Agilent Peak Search
dBm At Next Peak
Marker
Zl?gggd@B@m% GHz Next PK Right
f"‘*'~J‘|“,rn‘\""‘;"J"a‘x*-"1*4‘hV'ln‘-'ﬂ\'f"'*"*lk\'" sy Next Pk Left
i
‘.,“. ﬂ,\,.,, Hin Search

W,
‘ |N|‘.‘,J'|I'J'F‘d.\.“l‘lih1‘ul'II
Pk-Pk Search
Mkr 3 CF

More
Lof2

VEBW 9.1 kHz

High channel JO: 2462 MHz

Peak Search

Bm #At Next Peak

2.458200000 GHz
-6.87 dBm

W‘Jl‘”‘""'u‘h".‘n\"‘l"‘rﬁ“l“ﬂ"“' “'.‘f“‘f\hfn ety

Next Pk Right

Next Pk Left

Hin Search

" il
‘|f"|-\nlﬂLW‘,‘.w’h‘»ﬁ"(’L"‘“ lu

Pk-Pk Search

Mkr 3 CF

More
Lof2

Cnpyrlght 2000-2012 Agilent Technnlngles

Low channel J1: 2412 MHz

Peak Search

Next Peak

ZLglgg@d@B@m% GHz Next Pk Right
vt "‘ﬁ'\"ﬂ-"W‘ 'mn"ﬁ""v"'w‘.l'n“d'w)ﬂl Next Pk Left

\ Min Search

1\ !
4y Pk-Pk Search

Mkr 5 CF

More
1of 2

Middle channel J1: 2437 MHz

% Agilent Peak Search
Next Peak
2.431650000 GHz T —

-454 dBm |,

e “"‘”‘"‘Jl“fv""’l',ﬂ'\~'nw"4w'l.'."n\'|'v-ﬁ".u'wu
|
r %
A |-
i u"“"‘l"ﬁh"1
JRIFET

Next Pk Left
Hin Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

High channel J1: 2462 MHz

2% Agilent Peak Search

m #f ] Next Peak
" |Marker
2.456950000 GHz

Next Pk Right

-6.60 dBm SRS
'~"ﬁﬁ"4'|1,‘,ﬂ-h‘ I Next Pk Left

I

Hin Search

Pk-Pk Search

Mkr 3 CF

More
1of 2

Copyright 2008-2012 Agilent Technologies




802.11n-HT20 mode
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802.11n-HT40 mode
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5.8 GHz Band
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802.11n-HT20 mode

Low channel JO: 5745 MHz Low channel J1: 5745 MHz
Peak Search i Agilent Peak Search
Next Peak Next Peak
5175483@38“?@ GHz Next Pk Right 5 5177323538“?@ GHz Next Pk Right
AT J"w‘,‘\ |‘Mjﬂ<f||‘ L "n'ﬂ"‘*“'ﬂ”‘"'J'ﬁ*l'n‘ Next Pk Left : |\‘J“-‘J‘i‘*l'i',u'ﬂ'n“f'\‘-’"‘u"lr""J‘i'l'l"' -,[ h,vu'u'ﬂ.w,l.'h.ww,F‘.uLw.4|.]'-p\l|‘.1,n..v'.4'|,.\|l_.|‘ Next Pk Left
Hin Search Hin Search

Pk-Pk Search Pk-Pk Search

Mkr » CF Mkr » CF
More More
! \ ot 1 of 2 ‘ ! \ ot 1 of 2
Middle channel JO: 5785 MHz Middle channel J1: 5785 MHz
25 Agilent Peak Search % Agilent Peak Search
Next Peak Next Peak
Marker
5.784450000 GHz : 5.789650000 GHz :
Z16.96 dBm | Next Pk Right 16.77 dBm Next Pk Right
f‘|'D|rUkfl"'ﬂ'i"-""‘.'""l’{‘.‘"’\“"ﬂ\""ﬁﬁ' [ et R i Next Pk Left ‘"\n\f\‘lﬂ i |l""|”l|u|],n,| fl """I g,-\f“‘ i Tl.pp,\l‘".w Iqlw.‘ Next Pk Left
J 1
f Hin Search Hin Search

M| Pk-Pk Search Pk-Pk Search
i |

Mkr 3 CF Mkr 3 CF
More : More
) . ] 1of2 ) . ] 1of2
UBH 9.1 kHz s UBH 9.1 kHz

High channel JO: 5825 MHz High channel J1: 5825 MHz
Agilent Peak Search Peak Search
> dBm #Atten 0 dB Next Peak f11.2 dBm #Atten @ dB Next Peak

Marker ek |Marker
?&28353&?@ GHz Next Pk Right 3 ?fg%gggn?@ GHz Next Pk Right
i 1 t i 1
‘ﬁ", t’“r'ul n'J‘j;*"-J'l’D*J,J,'.h,‘l-'.L |ﬂ.*."u".w,\'wn,1-I‘.\’L|"J'|."4\v1ﬁ‘ﬁ;l',ﬂ;‘i‘w‘r’u‘ul‘ Next Pk Left m,w‘\‘"‘* it "~‘n'.1l\‘\‘ i 'IﬂU ”d'"flwfllb'}:‘ﬂrr,w.ﬂf‘Wu‘.\ Next Pk Left
\ |

Min Search Min Search

Pk-Pk Search /MWl Pk-Pk Search
h ik

Hkr 3 CF Hkr 3 CF
More More
Lof 2 Lof 2

3 VBW 8.1 kHz : ] - 3 .
Copyright 2008-2012 Agilent Technologies Copyright 2008-2012 Agilent Technologies

YBH 3.1




802.11n-HT40 mode

Low channel JO: 5755 MHz

Peak Search

Next Peak

C.760300000 GHz

-16.33 dBm Next Pk Right

Next Pk Left

rm-wmrwwm r1“'-.~#*.fl‘n“m"#-*m""'MWrn|
il

\ }

Hin Search
Pk-Pk Search

Mkr 3 CF

More
1of 2

H 1 1 kHz i

High channel JO: 5795 MHz

Peak Search

dBm #Att dB Next Peak
Marker
?fg%@ggg@ GHz Next Pk Right
ety i "T*‘1| Next Pk Left
| I
Min Search

Pk-Pk Search

Mkr 3 CF

. More
+Res B VBH 3.1 kHz 6 5 (601 p b ali &

Copyright 2008-2012 Agilent Technologies

Low channel J1: 5755 MHz

# Agilent Peak Search
dBm #At Next Peak
Marker
?fg%ggggn?@ GHz Next Pk Right
‘wawM'|"'1M'fHﬁ'li"~"J\H‘\*Fﬂh'f4MA1 ‘\"ww*(~'w'w1~“~,r~n“‘kﬂ".'w| Next Pk Left
| )
J Min Search

"y

W Pr-PK Search

Mkr 3 CF

More
1of 2

High channel J1: 5795 MHz

4 Agilent Peak Search

dBm #Atten B dB Next Peak
Marker
5186@31@33[?@ Btz Next Pk Right
e ‘lll‘l"wf"Wl?’k'ﬂ"‘ﬂf""mt'”ﬁfh| Next Pk Left
| (hl
Min Search

L
!
H""”r*h»w» Pk-PK Search

Mkr 3 CF

More
1af 2

Copyright 2000-2012 Agilent Technologies




802.11ac-80 mode
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