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1. TEST REPORT CERTIFICATION

Applicant
Address

Manufacturer
Address

Equipment Under Test

Model

Trade Name
Tested Date

D-Link Corporation

No0.289, Sinhu 3rd Rd. , Neihu District , Taipei City 114 ,

Taiwan R.O.C.

Advance Multimedia Internet Technology Inc.
No.28, Lane 31, Sec. 1, Huandong Rd. , Sinshih District ,

Tainan City 74146 , Taiwan

Product Name

Model Number

Wireless N600 Cloud VPN Router

DIR-840L

Wireless N600 VPN Router

DIR-840

D-Link

July 23 ~ August 06, 2012; May 03 ~ May 06, 2013

APPLICABLE STANDARD

Standard

Test Result

FCC Part 15 Subpart E AND
ANSI C63.4:2003

PASS

WE HEREBY CERTIFY THAT: The above equipment has been tested by Compliance
Certification Services Inc., and found compliance with the requirements set forth in the
technical standards mentioned above. The results of testing in this report apply only to the
product/system, which was tested. Other similar equipment will not necessarily produce the
same results due to production tolerance and measurement uncertainties.

Approved by:

—

——

Reviewed by:

~_ L@t N

.-'_.---___“\

'Jc:,! VA (

Jeter Wu
Assistant Manager

Eric Huang
Assistant Section Manager
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2. EUT DESCRIPTION

2.1 DESCRIPTION OF EUT & POWER

Product Name Product Name Model Number
Wireless N600 Cloud VPN Router DIR-840L

Model Number Wireless N600 VPN Router DIR-840

Brand Name D-Link

Identify Number T130423N91

Received Date July 16, 2012

IEEE 802.11a, 802.11n HT20 : 5180MHz ~ 5240MHz,

Frequency Range
IEEE 802.11n HT40 : 5180MHz ~ 5220MHz,

IEEE 802.11a : 5180MHz ~ 5240MHz : 14.03dBm
Transmit Power IEEE 802.11n HT20 : 5180MHz ~ 5240MHz : 11.86dBm
IEEE 802.11n HT40 : 5180MHz ~ 5220MHz : 12.77dBm

IEEE 802.11a, 802.11n HT20 : 20MHz

Channel Spacing
IEEE 802.11n HT40 : 20MHz

IEEE 802.11a, 802.11n HT20 : 5180MHz ~ 5240MHz : 4 Channels
IEEE 802.11n HT40 : 5180MHz ~ 5220MHz : 3 Channels

Channel Number

IEEE 802.11a (5G) : 54, 48 ,36, 24, 18, 12, 9, 6 Mbps

IEEE 802.11n HT20 (5G): 130, 117,104 ,78 ,65,58.5, 52, 39,
Transmit Data Rate 26,19.5,13,6.5 Mbps

IEEE 802.11n HT40 (5G) : 300, 270, 243 , 216, 162, 150, 135,
121.5,108,81,54,40.5,27,13.5 Mbps

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

Type of Modulation
IEEE 802.11n HT20/40 : OFDM (64QAM, 16QAM, QPSK, BPSK)

Antenna (2TX2RX)
Manufacture: WHA YU GROUP
Type: Omni-directional antenna
Antenna Type Model: C381-510190-A
Gain: 2.4G: 3.0dBi
5G: 5.0dBi
Connector: SMA plug straight / reverse

Power Rating 12Vdc; 2A(Powered from Adapter)

Powered from adapter
Adapter 1

Model: AMS4-1202000FU

I/P: 100-240Vac, 50/60Hz, 0.8A
Power Source O/P: 12Vdc, 2A

Adapter 2

Model: UU324-1220

I/P: 100-240Vac, 50/60Hz, 0.6A
O/P: 12Vdc, 2A

Test Voltage 120Vac, 60Hz
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Operation Frequency:
IEEE 802.11a, 802.11nHT20

UNLICENSED NATIONAL INFORMATION INFRASTRUCTURE (U-NIlI)

CHANNEL MHz CHANNEL MHz
36 5180 44 5220
40 5200 48 5240

IEEE 802.11nHT40

UNLICENSED NATIONAL INFORMATION INFRASTRUCTURE (U-NIlI)

CHANNEL MHz CHANNEL MHz
36 5180 44 5220
40 5200
Remark :

1. Client consigns only one model sample to test (Model Number: DIR-840L).

2.The sample selected for test was engineering sample that approximated to production product and
was provided by manufacturer.

3. For more details, please refer to the User’s manual of the EUT.

4. This submittal(s) (test report) is intended for FCC ID: KA2IR840LA1 filing to comply with Section

15.407, of the FCC Part 15, Subpart E Rules.
5. To add a series model is for business necessary. The different of the each model is shown as

below:
Model Function
With USB port
DIR-840L (Connector 3G/LTE Dongle or NAS)
DIR-840 Without USB port

6. This report is modified from T120716N91-RP1-1

2.2 DESCRIPTION OF CLASS Il CHANGE

The major change filed under this application is : PCB board add SAW filter only for
model: DIR-840L.

The above changes, meets the FCC Class Il permissive requirements and it does not
influence the RF characteristics.

After pre-scan, the testing was performed and chosen the peadk and average power test
data(please refer to report of page 27~37 ).

Other testing items the data was showed as original application document reports (report
number: T120716N91-RP1-1).
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3. DESCRIPTION OF TEST MODES

Conducted Emission / Radiated Emission Test (Below 1 GHz)
1. The following test modes were scanned during the preliminary test:

No. | Pre-Test Mode

1 TX Mode

2. After the preliminary scan, the following test mode was found to produce the highest
emission level.

Final Test Mode

Radiated Emission TX Mode

Emission
Conducted Emission | TX Mode

Remark : Then, the above highest emission mode of the configuration of the EUT and cable was
chosen for all final test items.

Conducted / Radiated Emission Test (Above 1 GHz)
IEEE 802.11a, 802.11n HT20 mode / 5180MHz ~ 5240MHz
The EUT had been tested under operating condition.

There are three channels have been tested as following :

Channel Frequency (MHz)
Low 5180
Middle 5200
High 5240

IEEE 802.11a mode : 6Mbps data rate (worst case) were chosen for full testing.
IEEE 802.11n HT20 mode : 13Mbps data rate (worst case) were chosen for full testing.

IEEE 802.11n HT40 mode / 5180MHz ~ 5220MHz
The EUT had been tested under operating condition.
There are three channels have been tested as following :

Channel Frequency (MHz)
Low 5180
Middle 5200
High 5220

IEEE 802.11n HT40 mode : 27Mbps data rate (worst case) were chosen for full testing.
4. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4:
2003 and FCC CFR 47, 15.207, 15.209 and 15.407.
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5. FACILITIES AND ACCREDITATION

5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at
No.8,Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI
C63.4 and CISPR Publication 22.

5.2 ACCREDITATIONS

Our laboratories are accredited and approved by the following accreditation body
according to ISO/IEC 17025.

Taiwan TAF

The measuring facility of laboratories has been authorized or registered by the following
approval agencies.

Canada Industry Canada
Germany TUV NORD
Taiwan BSMI

USA FCC

Copies of granted accreditation certificates are available for downloading from our web
site, http:///www.ccsrf.com

5.3 MEASUREMENT UNCERTAINTY

The following table is for the measurement uncertainty, which is calculated as per the
document CISPR 16-4-2.

PARAMETER UNCERTAINTY
Radiated_ll_Eerg:sSsiifen:, é(}«oTtg_gooo MHz +3.04dB
Radiated Emission, 1 to 26.5 GHz + 3.20dB
Power Line Conducted Emission +2.01dB

Uncertainty figures are valid to a confidence level of 95%, K=2
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6. SETUP OF EQUIPMENT UNDER TEST
SUPPORT EQUIPMENT
For RF test
No. | Product Manufacturer| Model No. | Certify No. Signal cable
1 Note Book IBM T43 DoC Power cable, unshd, 1.6m
No. | Signal cable description
A |DC Power Unshielded, 1.4m, 1pcs
B |LAN Cable Unshielded, 10m, 1pcs
For EMI test
No.| Product Manufacturer| Model No. | Certify No. Signal cable
1 |Note Book IBM T43 DoC Power cable, unshd, 1.6m
2 |Note Book IBM R50E DoC Power cable, unshd, 1.6m
3 |Note Book Acer AS 3830TG DoC Power cable, unshd, 1.6m
Qualcomm 3G |PKRNVWMC7
4 |3G Modem NOVATEL CDMA 27 N/A
5 |HUB BARRICAD SMC7008BR DoC Power cable, unshd, 1.6m
No. | Signal cable description
A |DC Power Unshielded, 1.4m, 1pcs
B |LAN Unshielded, 10m, 1pcs
C |LAN Unshielded, 2.0m, 3pcs
D |LAN Unshielded, 10m, 1pcs
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SETUP DIAGRAM FOR TESTS

For RF test

Adapter

EUT

NoteBook
(1)

For EMI test

Note Book (B)
(1)

EUT

3G Modem(4)

(2)

(C) (A)

HUB Adapter

Note Book

Note Book | (D) i
@3)
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EUT OPERATING CONDITION

RF Setup

1. Set up all computers like the setup diagram.

2. The “Ralink QA Test Program for “RT5x9xQA_1.0.7.5” software was used for testing
The EUT driver software installed in the host support equipment during testing was
Ralink QA Test Program for “RT5x9xQA_1.0.7.5” Drive

TX Mode:

= Tx Mode: OFDM HT MixMode (Bandwidth: 20 40)

= Tx Data Rate: 6Mbps (IEEE 802.11a mode , TX)
13Mbps (IEEE 802.11n HT20 mode ,chain 0, chain 1 TX)
27Mbps (IEEE 802.11n HT40 mode, chain 0, chain 1 TX)

Power control mode

Target Power: IEEE 802.11a Lower Sub-Band Channel Low (5180MHz) = 0B (Chain 0)

IEEE 802.11a Lower Sub-Band Channel Middle (5200MHz) = 0C (Chain 0)

IEEE 802.11a Lower Sub-Band Channel High (5240MHz) = 0C (Chain 0)

Target Power: IEEE 802.11n HT20 Lower Sub-Band Channel Low (5180MHz) = 03 (Chain 0)
IEEE 802.11 n HT20 Lower Sub-Band Channel Middle (5200MHz) = 04 (Chain 0)

IEEE 802.11n HT20 Lower Sub-Band Channel High (6240MHz) = 06 (Chain 0)

IEEE 802.11n HT20 Lower Sub-Band Channel Low (5180MHz) = 03 (Chain 1)

IEEE 802.11 n HT20 Lower Sub-Band Channel Middle (5200MHz) = 04 (Chain 1)

IEEE 802.11n HT20 Lower Sub-Band Channel High (6240MHz) = 04 (Chain 1)

Target Power: IEEE 802.11n HT40 Lower Sub-Band Channel Low (5180MHz) = 05 (Chain 0)
IEEE 802.11 n HT40 Lower Sub-Band Channel Middle (5200MHz) = 06 (Chain 0)

IEEE 802.11n HT40 Lower Sub-Band Channel High (6220MHz) = 07 (Chain 0)

IEEE 802.11n HT40 Lower Sub-Band Channel Low (5180MHz) = 05 (Chain 1)

IEEE 802.11 n HT40 Lower Sub-Band Channel Middle (5200MHz) = 07 (Chain 1)

IEEE 802.11n HT40 Lower Sub-Band Channel High (6220MHz) = 07 (Chain 1)

RX Mode
MAC Address: FFFFFFFFFFFF
Start RX
3. All of the function are under run.
4. Start test.

Normal Link Setup

Set up all computers like the setup diagram.

All of the function are under run.

Notebook PC (2) ping 192.168.0.10 —t to Notebook PC (1).
Notebook PC (1) ping 192.168.0.20 —t to Notebook PC (2).
Notebook PC (1) ping 192.168.0.50 —t to Wireless Access Point (3).
Start test.

o bk wDn =
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7. FCC PART 15.407 REQUIREMENTS

7.1 26dB BANDWIDTH

LIMITS

§ 15.303 (c) (2), For purposes of this subpart, the emission bandwidth shall be determined
by measuring the width of the signal between two points, one below the carrier center

frequency and one above the carrier center frequency, that are 26 dB down relative to the

maximum level of the modulated carrier. Determination of the emissions bandwidth is

based on the use of measurement instrumentation employing a peak detector function

with an instrument resolutions bandwidth approximately equal to 1.0 percent of the

emission bandwidth of the device under measurement.

TEST EQUIPMENT

Name of Equipment

Manufacturer

Model

Serial Number

Calibration Due

Spectrum Analyzer

FSU

200789

SEP. 29, 2012

Remark: Each piece of equipment is scheduled for calibration once a year

TEST SETUP

EUT

TEST PROCEDURE

Spectrum
Analyzer

1. Place the EUT on the table and set it in the transmitting mode.
2. Remove the antenna from the EUT and then connect a low-loss RF cable from the

antenna port to the spectrum analyzer.
3. Set the spectrum analyzer as RBW > 1%EBW, VBW > RBW, Span = 50MHz and

Sweep = auto.

4. Mark the —26dBc (upper and lower) frequency of the peak value.

5. Repeat until all the rest channels were investigated.
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TEST RESULTS

IEEE 802.11a Mode

Channel .
Channel Frequency Al (Bk?_:l?w'dth Pass / Fail
(MHz)
Low 5180 19.671 PASS
Middle 5200 19.591 PASS
High 5240 19.992 PASS
IEEE 802.11 n HT20 Mode
Channel 26dB Bandwidth
Channel Frequency (kHz) Pass / Fail
(MHz) Chain 0 Chain 1
Low 5180 20.232 19.912 PASS
Middle 5200 20.232 19.952 PASS
High 5240 20.272 19.992 PASS
IEEE 802.11 n HT40 Mode
Channel 26dB Bandwidth
Channel Frequency (kHz) Pass / Fail
(MHz) Chain 0 Chain 1
Low 5180 41.266 40.705 PASS
Middle 5200 41.346 40.705 PASS
High 5220 41.106 40.705 PASS
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26dB BANDWIDTH

@

=
T

>
<
T

Date:

CH Low ( IEEE 802.11a Mode )

*RBW 200 kHz Marker 1 [T1 ]

EXREF |

*VBW 1 MHz 3.55 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.184246795 GHz
off$et 12]3 dB ndB [[T1] 26.00 dB
| 30 BW 19.671474359 MHz
Temp [1 [T1 ndB]
-22.60 dBm
20 5.170224359 GHz
Temp (2 [T1 ndB
p |2 [T1 ndB] L
-22.82 dBm
| 10 51898905833 GH
1
Lo AU AN, 000 oo 111 il
_10 / \

/ \ EXT
|20 ; T2 3DB
/‘39\,«‘/ \ﬂ’\‘
-40
--50:

-60

Center 5.18 GHz

2.5 MHz/ Span 25 MHz

3.AUG.2012 22:41:03

®

EXREF

Date:

CH Middle ( IEEE 802.11a Mode )

*RBW 200 kHz Marker 1 [T1 ]

[ P}

*VBW 1 MHz 4.29 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.204206731 GHz
off$et 12]3 dB ndB [T1] 26.00 dB
™ BW 19.591346154 MHz
Temp [1 [T1 ndB]
-21.52 dBm
20 5.190264423 GHz
Temp (2 [T1 ndB]
-21.83 dem| ™"
10 5.209855769 GHz
1
o WWMWWWNWW
-10
EXT
T
-20 T2 308
M."w(‘/
-40
--50-
-60

Center 5.2 GHz

2.5 MHz/ Span 25 MHz

3.AUG.2012 22:41:54
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CH High ( IEEE 802.11a Mode )

® *RBW 200 kHz Marker 1 [T1 ]
*VBW 1 MHz 3.41 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.244206731 GHz
off$et 12]3 dB ndB [T1] 26.00 dB
BW 19.991987179 MHz
Temp [1 [T1 ndB]
-22.59 dBm
| 20 5.230064103 GHz
MAXH Temp (2 [T1 ndB]
LvL
-22.28 dBm
| 10 5250056090 GH
1
Lo AN Y
-10
EXREF EXT
-20 [ T2 308

Center 5.24 GHz 2.5 MHz/ Span 25 MHz

Date: 3.AUG.2012 22:42:43
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CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )

*RBW 200 kHz

Marker 1 [T1 ]

*VBW 1 MHz -1.82 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.181081731 GHz
offfet 12]3 dB ndB [T1] 26.00 dB
BW 20.232371795 MHz
Temp [1 [T1 ndB]
-27.56 dBm
(L I 5.169903846 GHz
VAXH Temp |2 [T1 ndB]
LvL
-27.66 dBm
- 10 5.190136218 GH.
1
-0
4uJ\»AJ4~A/W~wawNﬂNm~4~4»«Kﬁaw%fww~m~w~m~waf«jﬁ
-10
EXREF EXT
-20 3DB

Date:

T2

AW

—-50-

—-60:

Center 5.18 GHz

3.AUG.2012 22:36:59

2.5 MHz/

Span 25

MHz

CH Middle ( IEEE 802.11n HT20 Mode / Chain 0 )

*RBW 200 kHz

Marker 1 [T1 ]

AVBW 1 MHz -1.46 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.201081731 GHz
off$et 12]3 dB ndB [T1] 26.00 dB
BW 20.232371795 MHz
Temp [1 [T1 ndB]
-27.36 dBm
20 5.189903846 GHz
VAXH Temp |2 [T1 ndB]
LvL
-27.55 dBm
| 10 5 210136218 GH
1
o
rﬁﬁﬁhﬂAf\JAﬁnwwf\¢nfﬂwwﬁﬂu«#L_ﬁvwi»mdwwwuﬁvwvwm¢xﬁmm«vﬂdw\
L -10
EXREF / \ ExXT
| 50 30B

Date:

X

S

-50

—-60-

Center 5.2 GHz

3.AUG.2012 22:37:56

2.5 MHz/

Span 25

MHz
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )

*RBW 200 kHz Marker 1 [T1 ]

*VBW 1 MHz -0.99 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.236073718 GHz
off$et 12]3 dB ndB [[T1] 26.00 dB
o BW 40.272435897 MHz
Temp [1 [T1 ndB]
-26.94 dBm
| 20 5.229003846 GHz
MAXH Temp (2 [T1 ndB]
LvL
-26.85 dBm
| 10 5 250176282 GH
1
o
et eeth A Mo P |t o gt M
-10
EXREF EXT
20 308

Center 5.24 GHz 2.5 MHz/ Span 25 MHz

Date: 3.AUG.2012 22:40:10
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*RBW 200 kHz

Marker 1 [T1 ]

*VBW 1 MHz -1.53 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.182564103 GHz
off$et 12]3 dB ndB [T1] 26.00 dB
BW 19.911858974 MHz
Temp (1 [T1 ndB]
-27.78 dBm
| o 5.170104167 GHz
Temp |2 [T1 ndB]
-27.43 dBm
10 5.190016026 GHz
1
o
/JJMﬂNvﬁﬂleA1JM/Vuﬂvﬂ4JVW«vﬂdVM«//\4NMA~}“V\VAdWw/\¢ﬂ4/Wﬂ&U\*A\W
--10-
EXREF
-20
b T2
;;ijﬂij \\“ﬁﬁhx
- -40
|50
- -60

Center 5.18 GHz

Date: 3.AUG.2012 22:47:29

2.5 MHz/

Span 25

MHz

CH Low ( IEEE 802.11n HT20 Mode / Chain 1)

LA

*RBW 200 kHz

Marker 1 [T1 ]

*VBW 1 MHz -1.39 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.203205128 GHz
off$et 12]3 dB ndB [T1]1 26.00 dB
o BW 19.951923077 MHz
Temp (1 [T1 ndB]
-27.46 dBm
20 5.190104167 GHz
MAXH Temp |2 [T1 ndB]
-27.54 dBm
| 10 5210056090 GH
1
o
L -10.
EXREF / \
--20

N

-50

—-60-

Center 5.2 GHz

Date: 3.AUG.2012 22:45:49

2.5 MHz/

Span 25

MHz

CH Middle ( IEEE 802.11n HT20 Mode / Chain 1)

[ A

3DB
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Report No.
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@

Ref 37.3 dBm

*RBW 200 kHz
*VBW 1 MHz
*Att 20 dB SWT 20 ms

Marke

rli[m1]
-1.83 dBm
5.242564103 GHz

off$et 12]3 dB ndB [T1] 26.00 dB
BW 19.991987179 MHz
Temp (1 [T1 ndB]
-27.82 dBm
| 20 5.230024038 GHz
VAXH Temp |2 [T1 ndB]
-27.94 dBm
| 10 5 250016026 GH
O M
-10
EXREF
-20
I T2
:z‘/ﬂj \\“\Mf\
--40
| -s0
- -60

Center 5.24 GHz

Date: 3.AUG.2012 22:45:06

2.5 MHz/

Span 25 MHz

CH High ( IEEE 802.11n HT20 Mode / Chain 1)

LA

EXT

3DB
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EXREF

Date:

CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )

*RBW 500 kHz Marker 1 [T1 ]
*VBW 2 MHz 0.54 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.190336538 GHz
Offset 12]3 dB ndB [[T1] 26.00 dB
| 5 BW 41.266025641 MHz
Temp [1 [T1 ndB]
-25.27 dBm
| >0 5.159487179 GHz
T
emp |2 [T1 ndB] L
-25.54 dBm
| 10 5.200753205 GH
1
B
A/Rrﬁfﬂw\f/\vvkvlVNJ\A/M\V/vavl\ﬂdﬂﬂﬂ\m~fV\V\Jwv
-10
EXT
3DB
-20
T T2
—-40:
—-50-
--60
Center 5.18 GHz 5 MHz/ Span 50 MHz

3.AUG.2012 22:33:31

Date:

CH Middle ( IEEE 802.11n HT40 Mode / Chain 0 )

EXREF |

*RBW 500 kHz Marker 1 [T1 ]
*VBW 2 MHz 1.07 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.195272436 GHz
offset 12]3 dB ndB [[T1] 26.00 dB
BW 41.346153846 MHZ"
Temp [1 [T1 ndB]
-25.11 dBm

5.179487179 GHz
Temp (2 [T1 ndB]

-24.59 dBm
| 10 522083 GH.

20

=Y

o /W\,W waa v \m.,..r\\f«»w"vv\'v’w A~

7 \T\Z
./

-50

—-60-

Center 5.2 GHz 5 MHz/ Span 50 MHz

3.AUG.2012 22:34:22
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )

® *RBW 500 kHz Marker 1 [T1 ]
*VBW 2 MHz 1.77 dem
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.215272436 GHz
Off$et 12]3 dB ndB [T1] 26.00 dB
BW 41.105769231 MHz
Temp [1 [T1 ndB]
-23.87 dBm
| 0 5.199567308 GHz
VAXH Temp [2 [T1 ndB]
LvL
-24.19 dBm
| 10 5240673077 GH
1
Lo ey - ,/‘ .. NN AV a
\/\/‘/ ~ ""W\ \ASARAV A
-10
EXREF EXT
3DB
20 1 T2

Center 5.22 GHz 5 MHz/ Span 50 MHz

Date: 3.AUG.2012 22:35:12
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@ Compliance Certi

EXREF

Date:

CH Low ( IEEE 802.11n HT40 Mode / Chain 1)

*RBW 500 kHz

Marker 1 [T1 ]

*VBW 2 MHz 2.10 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.181282051 GHz
offset 12]3 dB ndB [[T1] 26.00 dB
BW 40.705128205 MHz
Temp [1 [T1 ndB]
-24.25 dBm
| 50 5.159727564 GHz
T
emp |2 [T1 ndB] L
-23.92 dBm
10 5.200432692 GHz
1
o /\N¢WK/VVV\J‘/W\//\M/WMV\/\/\/\/W\
I -10
EXT
20 4 308

/

T2

- -40

—-50-

—-60:

Center 5.18 GHz

3.AUG.2012 22:48:27

5 MHz/

Span 50 MHz

Date:

CH Middle ( IEEE 802.11n HT40 Mode / Chain 1)

Marker 1 [T1 ]

*RBW 500 kHz

EXREF |

*VBW 2 MHz 2.06 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.203766026 GHz
Offset 123 dB ndB [[T1] 26.00 dB
| 20 BW 40.705128205 MHz
Temp [1 [T1 ndB]
-24.05 dBm
20 5.179727564 GHz
Temp (2
P [T1 ndB] L
-24.02 dBm
10 5220432692 GH.
1
A Ahastsa pfA DA AR A A~ p
~ had M YNV

-50

—-60-

Center 5.2 GHz

3.AUG.2012 22:49:03

5 MHz/

Span 50 MHz
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EXREF

Date:

CH High ( IEEE 802.11n HT40 Mode / Chain 1)

*RBW 500 kHz

Marker 1 [T1 ]

*VBW 2 MHz 2.12 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.225128205 GHz
Offset 12]3 dB ndB [[T1] 26.00 dB
| 5 BW 40.705128205 MHz
Temp (1 [T1 ndB]
-23.89 dBm
| >0 5.199727564 GHz
Temp (2 [T1 ndB]
-23.83 dBm
| 10 5240432692 GH
i
L AP A AN A A A\ N
o AN SN NN AL
f TN = \vJ’ A P AANAvAL Aa
-10
201 T2
N;igv//f \NM*\U
+-40
—-50-
—-60:
Center 5.22 GHz 5 MHz/ Span 50 MHz

3.AUG.2012 22:49:43

EXT

3DB
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7.2 MAXIMUM CONDUCTED OUTPUT POWER

LIMITS

§ 15.407(a)

(1) For the band 5.15-5.25 GHz, the peak transmit power over the frequency band of
operation shall not exceed the lesser of 50mW (17dBm) or 4dBm + 10log B, where B
is the 26dB emission bandwidth in MHz. In addition, the peak power spectral density
shall not exceed 4dBm in any 1 MHz band.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output
power over the frequency bands of operation shall not exceed the lesser of 250 m\W or
11 dBm + 10log B, where B is the 26 dB emission bandwidth in MHz.

If transmitting antennas of directional gain greater than 6dBi are used, both the peak

transmit power and the peak power spectral density shall be reduced by the amount in dB

that the directional gain of the antenna exceeds 6dBi.
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The peak power shall not exceeded the limit as follows:

IEEE 802.11a mode

Maximum
Conducted
Sl 26dB Bandwidth (B) | 10 Log B |*9Bm *10 Output
Channel | Frequency Log B
MH (MHz) (dB) (dBm) Power
(MHz) Limit
(dBm)
Low 5180 19.671 12.94 16.94 17.00
Middle 5200 19.591 12.92 16.92 17.00
High 5240 19.992 13.01 17.01 17.00
IEEE 802.11n HT20 mode
Sl T i 1S Maximum
Channel 6dB Bandwidth (B) 10 Log B |4dBm + 10| Conducted
Channel | Frequency (MHz) (ng)’ Log B gutput
(MHz) chaino | chaim 1 @8m) | O
ain ain (dBm)
Low 5180 20.232 19.912 13.06 17.06 17.00
Middle 5200 20.232 19.952 13.06 17.06 17.00
High 5240 20.272 19.992 13.07 17.07 17.00
IEEE 802.11n HT40 mode
. Maximum
Channel 26dB BandWldth (B) 10 Lo B 4dBm + 10 Conducted
Channel | Frequency (MHz) (dB? Log B (F)’utput
(MHz2) - o el Limit
Chain 0 Chain (dBm)
Low 5180 41.266 40.705 16.16 20.16 17.00
Middle 5200 41.346 40.705 16.16 20.16 17.00
High 5220 41.106 40.705 16.14 20.14 17.00
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TEST EQUIPMENT

Name of Equipment

Manufacturer

Model

Serial Number

Calibration Due

Spectrum Analyzer

R&S

FSU

200789

JUL. 01, 2013

Remark: Each piece of equipment is scheduled for calibration once a year

TEST SETUP

EUT

TEST PROCEDURE

Spectrum
Analyzer

Set span to encompass the entire emission bandwidth (EBW) of the signal.
Set RBW =1 MHz / Set VBW = 3 MHz.

Setup RMS detector mode if bin width (i.e., span/number of points in spectrum display) <
0.5 RBW. Otherwise use peak detector mode. Use a video trigger with the trigger level set
to enable triggering only on full power pulses. Transmitter must operate at full control
power for entire sweep of every sweep. If the device transmits continuously, with no off
intervals or reduced power intervals, the trigger may be set to “free run”. Trace average
100 traces in power averaging mode. Compute power by integrating the spectrum across
the 26 dB EBW of the signal. The integration can be performed using the spectrum
analyzer's band power measurement function with band limits set equal to the EBW band
edges or by summing power levels in each 1 MHz band in linear power terms. The 1 MHz
band power levels to be summed can be obtained by averaging, in linear power terms,

power levels in each frequency bin across the 1 MHz.
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Report No.

T130423N91-RP1-1

TEST RESULTS

IEEE 802.11a Mode

Peak Power

Channel Peak Power Limit Pass |

Channel | Frequency -

Fail

(MHz) (dBm) (dBm)
Low 5180 13.03 17.00 PASS
Middle 5200 14.03 17.00 PASS
High 5240 13.61 17.00 PASS
Remark:

1. At finial test to get the worst-case emission at 6Mbps.
2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as
an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 Mode

Peak Power

Channel Peak Power Limit Pass /

Channel | Frequency -

Fail

(MHz) Chain 0 Chain 1 Total (dBm)
Low 5180 8.29 8.97 11.65 14.99 PASS
Middle 5200 8.64 8.89 11.78 14.99 PASS
High 5240 8.93 8.77 11.86 14.99 PASS
Remark:

1. At finial test to get the worst-case emission at 6.5Mbps.
2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as
an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 Mode

Peak Power

Channel Peak Power Limit Pass /

Channel | Frequency -

Fail

(MHz) Chain 0 Chain 1 Total (dBm)
Low 5180 9.29 9.89 12.61 14.99 PASS
Middle 5200 9.38 10.10 12.77 14.99 PASS
High 5220 9.39 9.60 12.51 14.99 PASS
Remark:

1. At finial test to get the worst-case emission at 6.5Mbps.
2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as
an offset in the spectrum analyzer to allow for direct reading of power.
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MAXIMUM CONDUCTED OUTPUT POWER

CH Low ( IEEE 802.11a Mode )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 2.05 dBm
Ref 36.5 dBm ~Att 20 dB SWT 20 ms 5.178277244 GHz
fréet 11]5 dB CH PR 13.03 dBm"
- 30
1 RVl
— 20
LvL
10
1
A4

Lo 30 ey
+-40
50
-60
Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 3.MAY.2013 18:29:10

CH Middle ( IEEE 802.11a Mode )

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 3.05 dBm
Ref 36.5 dBm *Att 20 dB SWT 20 ms 5.197195513 GHz
ffset 11]5 dB CH PWR 14.03 dBm"
-30
LA
1 RMial
—20
LvL
—-10
1
Y

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 3.MAY.2013 18:29:54
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CH High ( IEEE 802.11a Mode )
@ *RBW 1 MHz Marker 1 [T1 ]
30 H
*720 LVL
Center 5.24 GHz 2.5 MHz/ Span 25 MHz

Date: 3.MAY.2013 18:30:37
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CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -2.90 dBm
Ref 36.5 dBm ~Att 20 dB SWT 20 ms 5.177676282 GHz
fréet 11]5 dB CH PR §.29 dBm
30
1 RVl
— 20
LvL
10
o 1
Y

Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 3.MAY.2013 18:26:32

CH Middle ( IEEE 802.11n HT20 Mode / Chain 0 )

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -2.57 dBm
Ref 36.5 dBm ~Att 20 dB SWT 20 ms 5.198517628 GHz
frfet 11]5 dB CH PYR 8.64 dBm
30
1 RVl
—20
LvL
10
. 1
Y

-60

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 3.MAY.2013 18:27:24
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -2.25 dBm
Ref 36.5 dBm *Att 20 dB SWT 20 ms 5.238036859 GHz
fflet 11]5 dB CH PYR §.93 dBm
30
1 RVl
— 20
LvL
10
1
o Y.
| 50 \ 308
- -30
|40
—-50
—-60
Center 5.24 GHz 2.5 MHz/ Span 25 MHz

Date: 3.MAY.2013 18:28:11
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CH Low ( IEEE 802.11n HT20 Mode / Chain 1)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -2.18 dBm
e - m *Att ms - z
Ref 36.5 dB A 20 dB SWT 20 5.177435897 GH
fflet 11]5 dB CH PR §.97 dBm
30
1 RVl
- 20
LvL
10
1
o \ 4

Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 3.MAY.2013 17:51:13

CH Middle ( IEEE 802.11n HT20 Mode / Chain 1)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -2.32 dBm
Ref 36.5 dBm *Att 20 dB SWT 20 ms 5.196995192 GHz
ffset 11]5 dB CH PWR 8.89 dBm"
-30
1 RMiad
20
LvL
—-10
| 1
o Y

-60

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 3.MAY.2013 17:52:33
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Date: 3.MAY.2013 17:53:18

CH High ( IEEE 802.11n HT20 Mode / Chain 1)

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -2.35 dBm
Ref 36.5 dBm *Att 20 dB SWT 20 ms 5.238557692 GHz
fflet 11]5 dB CH PYR §.77 dBm
30
1 RVl
— 20
LvL
10
1
o Y
| 50 \ 308
- -30
"0
—-50
—-60
Center 5.24 GHz 2.5 MHz/ Span 25 MHz
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CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -5.04 dBm
Ref 36.5 dBm ~Att 20 dB SWT 20 ms 5.174551282 GHz
fréet 11]5 dB CH PR 9.29 dBm
30
1 RVl
— 20
LvL
10
0 1
X.

Center 5.18 GHz 5 MHz/ Span 50 MHz

Date: 3.MAY.2013 18:06:58

CH Middle ( IEEE 802.11n HT40 Mode / Chain 0 )

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.92 dBm
Ref 36.5 dBm ~Att 20 dB SWT 20 ms 5.195112179 GHz
frfet 11]5 dB CH PYR 9.3 dBm
30
1 RVl
—20
LvL
10
. L
v

-60

Center 5.2 GHz 5 MHz/ Span 50 MHz

Date: 3.MAY.2013 18:08:10
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.92 dBm
Ref 36.5 dBm ~Att 20 dB SWT 20 ms 5.214711538 GHz
fréet 11]5 dB CH PR 9.39 dBm
30
1 RVl
— 20
LvL
10
0 1
v _\

10 / \
| 50 308

Center 5.22 GHz 5 MHz/ Span 50 MHz

Date: 3.MAY.2013 18:08:58
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CH Low ( IEEE 802.11n HT40 Mode / Chain 1)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.25 dBm
Ref 36.5 dBm *Att 20 dB SWT 20 ms 5.175352564 GHz
fféet 11]5 dB CH PR 9.89 dBm
30
1 RMiad
-20
LvL
10
o 1
7 L+\ - =
-10 / \
| 50 \ 30B
| _30 / \\
A%M
—-50-
- -60
Center 5.18 GHz 5 MHz/ Span 50 MHz

Date: 3.MAY.2013 17:59:55

CH Middle ( IEEE 802.11n HT40 Mode / Chain 1)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.13 dBm
Ref 36.5 dBm *Att 20 dB SWT 20 ms 5.195432692 GHz
ffset 11]5 dB CH PR 10. 14 dBm"
-30
1 RMiad
20
LvL
—-10
Lo T
--10- / \
| 50 \ 308
- -30- \
|~
40
-50
-60
Center 5.2 GHz 5 MHz/ Span 50 MHz

Date: 3.MAY.2013 18:00:50
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CH High ( IEEE 802.11n HT40 Mode / Chain 1)

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.66 dBm
Ref 36.5 dBm *Att 20 dB SWT 20 ms 5.215673077 GHz
fflet 11]5 dB CH PR 9.60 dBm
30
1 RVl
— 20
LvL
10
o 1
2 \/

B / \
| 50 308

Center 5.22 GHz 5 MHz/ Span 50 MHz

Date: 3.MAY.2013 18:01:35
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7.3 PEAK POWER SPECTRAL DENSITY

LIMITS
§ 15.407 (a)
(1) For the band 5.15-5.25 GHz, the peak power spectral density shall not exceed 4dBm

in any 1MHz band.
(2) For the band 5.25-5.35 GHz and 5.47-5725 GHz, the peak power spectral density shall
not exceed 11dBm in any 1MHz band.
If transmitting antennas of directional gain greater than 6dBi are used, both the peak
transmit power and the peak power spectral density shall be reduced by the amount in dB

that the directional gain of the antenna exceeds 6dBi.

TEST EQUIPMENT

Name of Equipment| Manufacturer Model Serial Number |Calibration Due

Spectrum Analyzer R&S FSU 200789 SEP. 29, 2012

Remark: Each piece of equipment is scheduled for calibration once a year

TEST SETUP

Spectrum
Analyzer

EUT

TEST PROCEDURE
1. Place the EUT on the table and set it in transmitting mode.
Remove the antenna from the EUT and then connect a low loss RF cable from the

antenna port to the spectrum analyzer.
2. Set the spectrum analyzer as RBW = 1MHz, VBW = 3MHz, Span = Sweep= AUTO
3. Record the max. reading.
4. Repeat the above procedure until the measurements for all frequencies are completed.
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TEST RESULTS
IEEE 802.11a Mode
Channel Ffehqau“e“ne;y PPSD Limit |Margin|Pass /
(MHz) (dBm) (dBm) | (dB) | Fail
Low 5180 2.44 -1.56 | PASS
Middle 5200 2.72 4.00 | -1.28 | PASS
High 5240 2.17 -1.83 | PASS
Remark:

1. At finial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as
an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 Mode

CIETE. D Limit |Margin|Pass /
Channel | Frequency (dBm) (dBm) | (aB) | Fail
(MHz) ™" Chaino | Chain 1 Tatol
Low 5180 -3.04 -2.23 0.39 -1.60 | PASS
Middle 5200 -2.73 -2.39 0.45 1.99 | -1.54 | PASS
High 5240 -2.40 -2.55 0.54 -1.45 | PASS
Remark:

1. At finial test to get the worst-case emission at 6.5Mbps

2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as
an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 Mode

CIETTE. D Limit |Margin|Pass /
Channel | Frequency (dBm) (dBm) | (gB) | Fail
(MHz) ™" Chaino | Chain 1 Tatol
Low 5180 -5.20 -4.30 -1.72 -3.71 | PASS
Middle 5200 -5.15 -4.35 -1.72 1.99 | -3.71 | PASS
High 5220 -4.95 -4.43 -1.67 -3.66 | PASS
Remark:

1. At finial test to get the worst-case emission at 6.5Mbps

2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as
an offset in the spectrum analyzer to allow for direct reading of power.
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PEAK POWER SPECTRAL DENSITY

® *RBW 1 MHz
*VBW 3 MHz

CH Low ( IEEE 802.11a Mode )

Marker 1 [T1 ]

2.44 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.182844551 GHz
ffset 12]3 dB CH PWR 13.47 dBm“
-30
[ A
1 RVl
20
LvL
10

E‘l—'

EXREF | /
20

Date: 3.AUG.2012 21:19:11

— -y
-40
—-50-
-60
Center 5.18 GHz 2.5 MHz/ Span 25 MHz

® *RBW 1 MHz
*VBW 3 MHz

CH Middle ( IEEE 802.11a Mode )

Marker 1 [T1 ]

2.72 dBm
Ref 37.3 dBm *Att 20 dB SWT 20 ms 5.201642628 GHz
ffdet 12]3 dB CH PR 13.74 dBm“sk
-
1 RMial
20
LvL
10
1
X
[}
-10
EXREF EXT
_20 3DB
-30 /
|~ N
-40
--50-
-60
Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 3.AUG.2012 21:19:48
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CH High ( IEEE 802.11a Mode )
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )
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CH Low ( IEEE 802.11n HT40 Mode / Chain 1)
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7.4 PEAK EXCURSION

LIMITS

§ 15.407 (a) (6), the ratio of the peak excursion of the modulation envelope (measured
using a peak hold function) to the peak transmit power (measured as specified above)
shall not exceed 13 dB across any 1 MHz bandwidth or the emission bandwidth whichever
is less.

TEST EQUIPMENT

Name of Equipment| Manufacturer Model Serial Number |Calibration Due

Spectrum Analyzer R&S FSU 200789 JUL. 01, 2013

Remark: Each piece of equipment is scheduled for calibration once a year

TEST SETUP

Spectrum

EUT Analyzer

TEST PROCEDURE

The test is performed in accordance with <FCC Public Notice: APPENDIX A Guidelines

for Assessing Unlicensed National Information Infrastructure (U-NIl) Devices> — Part 15,

Subpart E, August 2002.

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to spectrum.

3. Trace A, Set RBW =1MHz, VBW = 3MHz, Span > 26dB Bandwidth, Max. hold.
Trace B, Set RBW =1MHz, VBW = 3MHz, Span > 26dB Bandwidth, Setup RMS
detector and power average mode, to scan 100 times with average.

4. Delta Mark trace A Maximum frequency and trace B same frequency.

5. Repeat the above procedure until measurements for all frequencies were complete.
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TEST RESULTS
IEEE 802.11a Mode
Channel . . .
Channel Frequency FOEL 2GR (Ia'g::) SELE Pass / Fail
(MHz) (dB) (dB)
Low 5180 8.67 -4.33 PASS
Middle 5200 8.66 13.00 -4.34 PASS
High 5240 8.65 -4.35 PASS
Remark:

1. At finial test to get the worst-case emission at 6Mbps.

2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as
an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 Mode / Chain 0

Channel . . .
Channel Frequency FOEL 2 EUEE (Ia'énr:) SELEE Pass / Fail
(MHz) (dB) (dB)
Low 5180 9.06 -3.94 PASS
Middle 5200 9.14 13.00 -3.86 PASS
High 5240 9.22 -3.78 PASS
Remark:

1. At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as
an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 Mode / Chain 1

Channel . . .
Channel Frequency FREL 2SI (I(_jlénr:) SR Pass / Fail
(MHz) (dB) (dB)
Low 5180 9.40 -3.60 PASS
Middle 5200 9.36 13.00 -3.64 PASS
High 5240 9.55 -3.45 PASS
Remark:

1. At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as
an offset in the spectrum analyzer to allow for direct reading of power.
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IEEE 802.11n HT40 Mode / Chain 0
Channel . - .
Channel Frequency FEEL F TS e (Ia'g::) LT Pass / Fail
(MHz) (dB) (dB)
Low 5180 9.64 -3.36 PASS
Middle 5200 9.76 13.00 -3.24 PASS
High 5220 9.62 -3.38 PASS
Remark:

1. At finial test to get the worst-case emission at 6.5Mbps.

2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as

an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT40 Mode / Chain 1

Channel . I .
Channel Frequency Peak Excursion Limit Margin Pass / Fail
(MHz) (dB) (dBm) (dB)
Low 5180 10.11 -2.89 PASS
Middle 5200 9.84 13.00 -3.16 PASS
High 5220 10.14 -2.86 PASS
Remark:

1. At finial test to get the worst-case emission at 6.5Mbps.
2. The cable assembly insertion loss of 12.3dB (including 10 dB pad and 2.3 dB cable) was Entered as

an offset in the spectrum analyzer to allow for direct reading of power.
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PEAK EXCURSION
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CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )
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