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1. TEST REPORT CERTIFICATION

Applicant
Address

Hsin-Chu , Taiwan

Equipment Under Test

ZyXEL Communications Corporation
No.6 Innovation Rd. Il , Science-Based Industrial Park ,

Simultaneous Dual-Band Wireless N750 Media Router

Model NBG5615
Data Applies To EMG2626-R10A, Keenetic Ultra
Trade Name ZyXEL

Tested Date

December 17, 2012 ~ December 28, 2012

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:

.

'JQ,J VgAY (

Jeter Wu
Assistant Manager

Eric Huang
Assistant Section Manager
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2. EUT DESCRIPTION

Product Name

Simultaneous Dual-Band Wireless N750 Media Router

Model Number

NBG5615

Data Applies To

EMG2626-R10A, Keenetic Ultra

Brand Name

ZyXEL

Identify Number

T121212N91

Received Date

December 12, 2012

Frequency Range

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

Transmit Power

IEEE 802.11a : 5180MHz ~ 5240MHz : 13.75dBm
IEEE 802.11n HT20 : 5180MHz ~ 5240MHz : 11.14dBm
IEEE 802.11n HT40 : 5180MHz ~ 5220MHz : 11.14dBm

Channel Spacing

IEEE 802.11a, 802.11n HT20 : 20MHz
IEEE 802.11n HT40 : 20MHz

Channel Number

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

Transmit Data Rate

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

IEEE 802.11n HT20 (56G) : 195, 175.5, 156,130, 117,104, 78,
65,58.5,52,39,26,19.5,13,6.5 Mbps

IEEE 802.11n HT40 (5G) : 450 , 405 , 364.5 , 324 , 300 , 270 ,
243 , 216,162,150, 135, 121.5,108, 81,54 ,40.5, 27,135
Mbps

Type of Modulation

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

Antenna Type

Antenna (3T3R)

Manufacture: WIESON TECHNOLOGIES CO., LTD.
Type: Dipole antenna

Antenna 1:

Model: GY121HT467-009

Gain: 5G: 4dBi

Antenna 2: (2pcs)

Model: GY121HT467-010

Gain: 5G: 4dBi

Power Rating

12Vdc; 2A(Powered from Adapter)

Test Voltage 120Vac, 60Hz
Power Adapter :
No. Manufacturer Model No. Power Input Power Output
1 Powertron PA1024-2]| 100-240Vac, 50/60Hz, 0.6A 12Vdc, 2.0A
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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: NBG5615).

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: I88NBG5615 filing to comply with Section
15.407, of the FCC Part 15, Subpart E Rules.

5.The listed models(EMG2626-R10A, Keenetic Ultra)are all the same of the original
model(NBG5615), design, except for different models name and is just for the marketing purpose.
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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 : 19.5Mbps 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 : 40.5Mbps 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 1109

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 TW1037

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 BenQ chzbzogk DOC Power cable, unshd, 1.6m
No. | Signal cable description

A |DC Power Unshielded, 1.5m, 1pcs

B |LAN Cable Unshielded, 10m, 1pcs

For EMI test
No.| Product Manufacturer| Model No. | Certify No. Signal cable

1 Printer HP C2164A DOC Printer cable, unshd, 1.6m

2 Notebook Acer AS 3830TG DOC Power cable, unshd, 1.6m

3 Notebook TOSHIBA Satellite L730 DOC Power cable, unshd, 1.6m

4 HUB BARRICAD SMC7008BR DOC Power cable, unshd, 1.6m

5 | Printer HP HASERIET13) cNBJJ70438 |Printer cable, unshd, 1.6m
No. | Signal cable description

A |Power Unshielded, 1.4m, 1pcs.

B |USB Shielded, 1.8m, 1pcs.

C |LAN Unshielded, 10m, 1pcs.

D |LAN Unshielded, 10m, 1pcs.

E |LAN Unshielded, 2.0m, 3pcs.

F |USB Shielded, 1.8m, 1pcs.
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SETUP DIAGRAM FOR TESTS

For RF test
A B
Adapter i
EUT :
NoteBook
(1)
For EMI test
Note Book )
(3) Printer (1)
D) EUT
(B) )
Printer (5)
Note Book (C)
) B | A
Adapter
HUB (4)
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EUT OPERATING CONDITION

Follow the steps:
1. PC IP :192.168.1.99
. Run “MultiBootSrv_ AMIT_P5.exe”
. Use “ROM-D Configuration File” in “MultiBootSrv_AMIT_P5”
. Choose file “Zyxel.log”
. Use “Enable Engineer Debug Flag” in “MultiBootSrv_ AMIT_P5”
. Press "Start" button
. EUT power ON
. Telnet 192.168.1.1
User:root
Passwd:1234
9. Command for 5G RF test:
ated -i rai0
Command for 2.4G RF test:
ated -i ra0
10. For 5G RF test:
Run “RT3593 V1.0.2.4 AP QA Tools” in PC
For 2.4G RF test:
Run “RT5x9x V1.0.7.4 AP QA Tools” in PC

0o N OO O A WD
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RF Setup
1. Set up all computers like the setup diagram.
2. The “Ralink QA Test Program for “RT3593 QA_1.0.2.4” software was used for testing
The EUT driver software installed in the host support equipment during testing was
Ralink QA Test Program for “RT3593 QA_1.0.2.4" Drive
TX Mode:
= Tx Mode: OFDM HT MixMode (Bandwidth: 20 40)

= Tx Data Rate: 6Mbps (IEEE 802.11a mode ,chain 0 TX)
19.5Mbps (IEEE 802.11n HT20 mode ,chain 0, chain 1, chain 2 TX)
40.5Mbps (IEEE 802.11n HT40 mode, chain 0, chain 1, chain 2 TX)
Power control mode
Target Power:
IEEE 802.11a Lower Sub-Band Channel Low (5180MHz) = 09 (Chain 0)
IEEE 802.11a Lower Sub-Band Channel Middle (6200MHz) = 09 (Chain 0)
IEEE 802.11a Lower Sub-Band Channel High (5240MHz) = OA (Chain 0)
Target Power:
IEEE 802.11n HT20 Lower Sub-Band Channel Low (5180MHz) = 00 (Chain 0)
IEEE 802.11 n HT20 Lower Sub-Band Channel Middle (5200MHz) = 00 (Chain 0)
IEEE 802.11n HT20 Lower Sub-Band Channel High (5240MHz) = 00 (Chain 0)
IEEE 802.11n HT20 Lower Sub-Band Channel Low (5180MHz) = 09 (Chain 1)
IEEE 802.11 n HT20 Lower Sub-Band Channel Middle (5200MHz) = 09 (Chain 1)
IEEE 802.11n HT20 Lower Sub-Band Channel High (5240MHz) = 07 (Chain 1)
IEEE 802.11n HT20 Lower Sub-Band Channel Low (5180MHz) = 04 (Chain 2)
IEEE 802.11 n HT20 Lower Sub-Band Channel Middle (5200MHz) = 03 (Chain 2)
IEEE 802.11n HT20 Lower Sub-Band Channel High (5240MHz) = 02 (Chain 2)
Target Power:
IEEE 802.11n HT40 Lower Sub-Band Channel Low (5180MHz) = 00 (Chain 0)
IEEE 802.11 n HT40 Lower Sub-Band Channel Middle (5200MHz) = 00 (Chain 0)
IEEE 802.11n HT40 Lower Sub-Band Channel High (5220MHz) = 00 (Chain 0)
IEEE 802.11n HT40 Lower Sub-Band Channel Low (5180MHz) = 09 (Chain 1)
IEEE 802.11 n HT40 Lower Sub-Band Channel Middle (5200MHz) = 09 (Chain 1)
IEEE 802.11n HT40 Lower Sub-Band Channel High (5220MHz) = 09 (Chain 1)
IEEE 802.11n HT40 Lower Sub-Band Channel Low (5180MHz) = 04 (Chain 2)
IEEE 802.11 n HT40 Lower Sub-Band Channel Middle (5200MHz) = 03 (Chain 2)
IEEE 802.11n HT40 Lower Sub-Band Channel High (5220MHz) = 03 (Chain 2)

RX Mode

MAC Address: FFFFFFFFFFFF
Start RX
3. All of the function are under run.
4. Start test.
Normal Link Setup
1. Set up all computers like the setup diagram.
2. All of the function are under run.
3. Notebook PC (2) ping 192.168.0.10 —t to Notebook PC (1).
4. Notebook PC (1) ping 192.168.0.20 —t to Notebook PC (2).
5. Notebook PC (1) ping 192.168.0.50 —t to Wireless Access Point (3).
Start test.
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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 R&S FSU 200789 SEP. 29, 2013

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

TEST SETUP

Spectrum

EUT Analyzer

TEST PROCEDURE

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 (?nal-lrzd)mdth Pass / Fail
(MHz)
Low 5180 19.88 PASS
Middle 5200 19.98 PASS
High 5240 19.90 PASS
IEEE 802.11 n HT20 Mode
channel 26dB Bandwidth
Channel Frequency (MHz) Pass / Fail
(MHz) Chain 0 Chain 1 Chain 2
Low 5180 19.76 19.86 19.82 PASS
Middle 5200 19.92 19.84 19.88 PASS
High 5240 19.84 19.92 19.98 PASS
IEEE 802.11 n HT40 Mode
Channel 26dB Bandwidth
Channel Frequency (MHz) Pass / Fail
(MHz) Chain0 | Chain1 | Chain 2
Low 5180 40.72 40.28 40.76 PASS
Middle 5200 40.60 40.28 40.48 PASS
High 5220 40.52 40.28 40.52 PASS
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26dB BANDWIDTH

@

CH Low ( IEEE 802.11a Mode )

*RBW 200 kHz Marker 1 [T1 ]

AVBW 1 MHz 3.83 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.177960000 GHz
Off$et 12]3 dB ndB [T1] 26.00 dB
o BW 19.880000000 MHz
Temp [1 [T1 ndB]
-22.22 dBm
10 5.170120000 GHz
MAXH 1 Temp (2 [T1 ndB] VL
-22.39 dBm
| o MVWWVLJWWW Wy i N 1 1 90000000 i
B / / \
| _50. [1/ T2
EXREF y \ EXT
-40
-50
L -60
-70

Center 5.18 GHz

Date: 20.DEC.2012 14:22:10

2.5 MHz/ Span 25 MHz

®

CH Middle ( IEEE 802.11a Mode )

*RBW 200 kHz Marker 1 [T1 ]

*VBW 1 MHz 3.27 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.204240000 GHz
off$et 12]3 dB ndB [T1] 26.00 dB
0 BW  19.980000000 MHz
Temp [1 [T1 ndB]
-22.57 dBm
| 10 5.190060000 GHz
1 Temp (2 [T1 ndB] L
MMN\J\MM ~23-02 oon
o S W Wl | W a8 210040000 GHz
-10
_20 m
EXREF
-30
-40
-50
--60-
-70

Center 5.2 GHz

Date: 20.DEC.2012 14:23:17

2.5 MHz/ Span 25 MHz
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Ref 27.3 dBm

CH High ( IEEE 802.11a Mode )

*Att

*RBW 200 kHz

*VBW 1 MHz
10 dB SWT 20 ms

Marker 1 [T1 ]

3.79 dBm
5.244260000 GHz

Off:

—20

et

12

3

dB

ndB ||
BW 1

T1] 26.00 dB
9.900000000 MHz

N

—10

Temp

1 [T1 ndB]
-22.26 dBm
5.230120000 GHz

Temp

2 [T1 ndB]
-22.10 dBm

EXREF

N

T2

Center 5.24 GHz

Date: 20.DEC.2012 14:25:23

2.5 MHz/

Span 25 MHz

LA
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*RBW 200 kHz

Marker 1 [T1 ]

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

*VBW 1 MHz -3.01 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.187140000 GHz
offset 12]3 dB ndB [[T1] 26.00 dB
BW 19.760000000 MHz
Temp [1 [T1 ndB]
-28.51 dBm
| o 5.170160000 GHz
MAXH Temp (2 [T1 ndB] L
-28.96 dBm
| o 115189920000 GH.
NWWWMWMWWWM
--10
-20
EXREF EXT
V. T2
30 / 308
A" YaN
- -50
I -60
t-70
Center 5.18 GHz 2.5 MHz/ Span 25 MHz
Date: 20.DEC.2012 14:29:29

*RBW 200 kHz

Marker 1 [T1 ]

*VBW 1 MHz -2.83 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.198420000 GHz
offget 12]3 dB ndB [T1] 26.00 dB
0 BW 19.920000000 MHz
Temp (1 [T1 ndB]
-29.04 dBm
10 5.190060000 GHz
MAXH Temp (2 [T1 ndB]
-28.82 dBm
Lo 1 5209980000 GH
ﬂwaV“JWMkMWVMNWMMNVM”VKMAM4,fwwwv“/“MMvaﬁ~¢A~ANW/W~wN\AF\
--10 / \
I--20
EXREF
?{/ \\&gz
30 \\h
Wﬂdﬁ}k W/M\\
50
-60
70
Center 5.2 GHz 2.5 MHz/ Span 25 MHz
Date: 20.DEC.2012 14:30:29

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

3DB
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EXREF

Date:

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

*RBW 200 kHz

Marker 1 [T1 ]

*VBW 1 MHz -3.74 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.247780000 GHz
Offset 12]3 dB ndB [[T1] 26.00 dB
| 50 BW 19.840000000 MHz
Temp (1 [T1 ndB]
-29.77 dBm
| 10 5.230140000 GHz
Temp (2 [T1 ndB]
-29.87 dBm
Lo 5249980000 GH
WWWMNN«VMWMNMM
~-10;
-20
T2
-30
W / ",
ot va
—-50-
—-60-
—-70
Center 5.24 GHz 2.5 MHz/ Span 25 MHz

20.DEC.2012 14:31:23

EXT

3DB
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CH Low ( IEEE 802.11n HT20 Mode / Chain 1)

@ *RBW 200 kHz Marker 1 [T1 ]
*VBW 1 MHz -3.45 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.181960000 GHz
off$et 12]3 dB ndB [T1] 26.00 dB

.o BW 19.860000000 MHz"
Temp [1 [T1 ndB]

-29.69 dBm

|10 5.170160000 GHz
Temp (2 [T1 ndB] L

-29.47 dBm

o 1 5.190020000 GHz

-10

=20

EXREF EXT
7/ T2
30 308

2 7

—-50

—-60-

—-70

Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 14:12:30

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

@ *RBW 200 kHz Marker 1 [T1 ]
*VBW 1 MHz -3.17 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.193180000 GHz
Off$et 12]3 dB ndB [T1]  26.00 dB
o BW 19.840000000 MHZ"
Temp [1 [T1 ndB]
-28.96 dBm
10 5.190200000 GHz
VAXH Temp |2 [T1 ndB]
~29.27 dem|"""
L O 1 5.210040000 GH.

iy Tl
T ek
MY, W

b
50
-60
70
Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 14:13:21

Page 19/ 140
This report shall not be reproduced, except in full, without the written approval of Compliance Certification Services Inc.



@ Compliance Certification Services Inc.
FCCID

I88NBG5615

Report No.

T121212N91-RP1-1

@

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

*RBW 200 kHz

Marker 1 [T1 ]

*VBW 1 MHz -4.36 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.241940000 GHz
Off$et 12]3 dB ndB | 26.00 dB
.o BW 19.920000000 MHz
Temp [1 [T1 ndB]
-30.63 dBm
| o 5.230100000 GHz
VAXH Temp [2 [T1 ndB]
LvL
-30.26 dBm
e T 5.250020000 GH.
MAWM/VAMWWM/\/w$MNW\MvA“I/WﬁVKW\/uﬁMWWM/&fhﬁvmﬂ\w
—-10
-20
EXREF EXT
T/ T2
30 308
/ o~
L 420
k{p”\uv VN
|50
| 60
—-70

Center 5.24 GHz

Date: 20.DEC.2012 14:14:34

2.5 MHz/

Span 25 MHz
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CH Low ( IEEE 802.11n HT20 Mode / Chain 2 )

@ *RBW 200 kHz Marker 1 [T1 ]
*VBW 1 MHz -5.91 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.178180000 GHz
off$et 12]3 dB ndB [T1] 26.00 dB
.o BW 19.820000000 MHz
Temp [1 [T1 ndB]
-32.03 dBm
|10 5.170120000 GHz
Temp |2 [T1 ndB] VL
-31.99 dBm
o 5.189940000 GHz
1
1 /MMMMMMWMWVWWNWM\
- -20.
EXREF EXT
-30 [y T2 308

o .
EAY v

—-50

—-60-

—-70

Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 14:09:08

CH Middle ( IEEE 802.11n HT20 Mode / Chain 2)

® *RBW 200 kHz Marker 1 [T1 ]
*VBW 1 MHz -5.75 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.198200000 GHz
Off$et 12]3 dB ndB [T1]  26.00 dB
.o BW 19.880000000 MHZ"
Temp [1 [T1 ndB]
-31.25 dBm
10 5.190120000 GHz
MAXH Temp |2 [T1 ndB]
_31.48 dem|"""
L O 5.210000000 GH.

L WWNN\/VMWWW\ P MRV Lt i e
|/ |
EXREF EXT

| [ \{‘2‘\ 308

SV VY

-60

—-70:

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 14:09:54
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EXREF

Date:

CH High ( IEEE 802.11n HT20 Mode / Chain 2)

*RBW 200 kHz

Marker 1 [T1 ]

*VBW 1 MHz -6.25 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.238180000 GHz
Offset 12]3 dB ndB [[T1] 26.00 dB
| 50 BW 19.980000000 MHz
Temp (1 [T1 ndB]
-32.26 dBm
| 10 5.230060000 GHz
Temp (2 [T1 ndB]
-32.24 dBm
e 5.250040000 GH:
1
L MN‘V"\,/‘WMWWMV\MM g A
-20
[T T2

VN

Center 5.24 GHz

20.DEC.2012 14:10:42

2.5 MHz/

Span 25 MHz

EXT

3DB
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CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )

*RBW 500 kHz

Marker 1 [T1 ]

*VBW 2 MHz -2.16 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.164480000 GHz
Offset 123 dB ndB [[T1] 26.00 dB
| 2o BW 40.720000000 MHz
Temp [1 [T1 ndB]
-28.24 dBm
| o 5.159720000 GHz
MAXH Temp (2 [T1 ndB]
LVL
-27.96 dBm
| o 1 5200440000 GH
--10
-20
EXREF EXT
T J2
30 3DB
t-40
--50
I--60
+-70
Center 5.18 GHz 5 MHz/ Span 50 MHz
Date: 20.DEC.2012 14:33:56

@

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

*RBW 500 kHz

Marker 1 [T1 ]

*VBW 2 MHz -1.77 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.207760000 GHz
off$et 12]3 dB ndB [T1] 26.00 dB
o BW 40.600000000 MHZ
Temp [1 [T1 ndB]
-27.82 dBm
10 5.179760000 GHz
MAXH Temp |2 [T1 ndB]
LvL
-27.83 dBm
| o 1 5220360000 GH
/,/wW/\wmxnwmfﬂwvwaAJVVV\vJfMﬂwNWxAMJxvrxuNuwmvuﬁww\\
--10 / \
L -20.
EXREF ExXT
T T2
30 j \\’M\‘ 3DB
| -40.
|50
-60
70
Center 5.2 GHz 5 MHz/ Span 50 MHz
Date: 20.DEC.2012 14:35:34
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )
® *RBW 500 kHz Marker 1 [T1 ]
*VBW 2 MHz -2.01 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.204680000 GHz
offset 12]3 dB ndB [[T1] 26.00 dB
BW 40.520000000 MHz
Temp [1 [T1 ndB]
-28.03 dBm
| o 5.199800000 GHz
MAXH Temp (2 [T1 ndB]
LvL
-28.03 dBm
| o i 5.240320000 GH:.
—-10:
-20
EXREF EXT
T T2
_a0 3DB
L -40
- -50
I -60
—-70
Center 5.22 GHz 5 MHz/ Span 50 MHz
Date: 20.DEC.2012 14:37:49
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EXREF

Date:

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

*RBW 500 kHz

Marker 1 [T1 ]

*VBW 2 MHz -1.52 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.182000000 GHz
Offset 12]3 dB ndB [[T1] 26.00 dB
| 50 BW 40.280000000 MHz
Temp (1 [T1 ndB]
-27.50 dBm
| 10 5.159960000 GHz
Temp (2 [T1 ndB]
-27.44 dBm
° 1 5.200240000 GHz
JV«N/V““NWN“AJVVFNJ«\/AfVW*Vw\WP“d&mfﬁnﬂvJ
-10
--20:
?4. T2
-30
-40
—-50-
—-60-
—-70
Center 5.18 GHz 5 MHz/ Span 50 MHz

20.DEC.2012 14:16:03

EXREF

Date:

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

*RBW 500 kHz

Marker 1 [T1 ]

*VBW 2 MHz -0.87 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.196920000 GHz
Offset 123 dB ndB [[T1] 26.00 dB
| 20 BW 40.280000000 MHz
Temp (1 [T1 ndB]
-27.15 dBm
10 5.179960000 GHz
Temp (2 [T1 ndB]
1 -27.08 dBm
L O 5220240000 GH
—-10: / \
—-20-
i \T‘Z

A

-60

—-70:

Center 5.2 GHz

20.DEC.2012 14:17:15

5 MHz/

Span 50

MHz

3DB
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Ref 27.3 dBm

*RBW 500 kHz
*VBW 2 MHz
*Att 10 dB SWT 20 ms

Marker 1 [T1 ]

-0.63 dBm
5.216920000 GHz

Offset 12]3 dB

—20

ndB ||
BW 4

T1] 26.00 dB
0.280000000 MHz

N

—10

Temp

1 [T1 ndB]
-26.93 dBm
5.199920000 GHz

Temp

2 [T1 ndB]
-26.80 dBm
5.240200000 GH:

i

—-10
-20
EXREF _"/

Center 5.22 GHz

Date: 20.DEC.2012 14:18:17

5 MHz/

Span 50 MHz

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

LA

EXT

3DB
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Date:

CH Low ( IEEE 802.11n HT40 Mode / Chain 2 )

*RBW 500 kHz

Marker 1 [T1 ]

EXREF [

*VBW 2 MHz -4.07 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.187600000 GHz
offset 12]3 dB ndB [[T1] 26.00 dB
BW 40.760000000 MHz
Temp [1 [T1 ndB]
-29.88 dBm
| 1o 5.159680000 GHz
T
emp |2 [T1 ndB] L
-30.36 dBm
o 1 5.200440000 GHz
-10
-20.
EXT
T T2
_30 3DB
40- A
- -50
I -60
—-70

Center 5.18 GHz

20.DEC.2012 14:05:18

5 MHz/

Span 50 MHz

EXREF

Date:

CH Middle ( IEEE 802.11n HT40 Mode / Chain 2)

Marker 1 [T1 ]

*RBW 500 kHz

*VBW 2 MHz -3.95 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.197360000 GHz
Offset 123 dB ndB [[T1] 26.00 dB
| 20 BW 40.480000000 MHz
Temp [1 [T1 ndB]
-30.02 dBm
10 5.179840000 GHz
Temp (2
P [T1 ndB] L
-30.08 dBm
| o 5.220320000 GH.
T
//vxw\,AVVLVU/\J\~u\Vw\fXWA\ {WJ/\¢V\JV\J”L~J\¢4VVV\Vwax\
—-10: / \
—-20-
EXT
T T2
b 3DB

N

-

-60

—-70:

Center 5.2 GHz

20.DEC.2012 14:06:30

5 MHz/

Span 50 MHz
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*RBW 500 kHz

Marker 1 [T1 ]

*VBW 2 MHz -3.98 dBm
Ref 27.3 dBm *Att 10 dB SWT 20 ms 5.213880000 GHz
off$et 12]3 dB ndB [T1] 26.00 dB
o BW 40.520000000 MHz
Temp (1 [T1 ndB]
-30.14 dBm
| o 5.199800000 GHz
VAXH Temp [2 [T1 ndB]
-30.07 dBm
| o + 5240320000 GH
» /,\/\« JMU’\/\\W /\m\,\
-20
EXREF

Center 5.22 GHz

Date: 20.DEC.2012 14:07:21

5 MHz/

Span 50 MHz

CH High ( IEEE 802.11n HT40 Mode / Chain 2)

LA

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 19.880 12.98 16.98 17.00
Middle 5200 19.980 13.01 17.01 17.00
High 5240 19.900 12.99 16.99 17.00
IEEE 802.11n HT20 mode
Sl T i 1S Maximum
Channel 6dB Bandwidth (B) 10 Loa B 4dBm + 10| Conducted
Channel | Frequency (MHz) 9 Log B Output
(dB) Power
(MHz) (dBm) Limit
Chain 0 | Chain 1 | Chain 2
(dBm)
Low 5180 19.760 19.860 19.820 12.98 16.98 17.00
Middle 5200 19.920 19.840 19.880 12.99 16.99 17.00
High 5240 19.840 19.920 19.980 13.01 17.01 17.00
IEEE 802.11n HT40 mode
. Maximum
Channel 26dB BandWldth (B) 10 Lo B 4dBm + 10 Conducted
Channel | Frequency (MHz) 9 Log B Output
(dB) Power
(MHz) (dBm) Limit
Chain 0 | Chain 1 | Chain 2
(dBm)
Low 5180 40.720 40.280 40.760 16.10 20.10 17.00
Middle 5200 40.600 40.280 40.480 16.09 20.09 17.00
High 5220 40.520 40.280 40.520 16.08 20.08 17.00
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TEST EQUIPMENT

Name of Equipment

Manufacturer

Model

Serial Number

Calibration Due

Spectrum Analyzer

R&S

FSU

200789

SEP. 29, 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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TEST RESULTS

IEEE 802.11a Mode
Peak Power
Channel Peak Power o
Limit Pass /
Channel | Frequency -
Fail
(MHz) (dBm) (dBm)
Low 5180 13.55 17.00 PASS
Middle 5200 13.41 17.00 PASS
High 5240 13.75 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 | Chain1 | Chain2 | Total (dBm)
Low 5180 7.61 6.67 3.93 11.10 14.23 PASS
Middle 5200 7.46 6.94 3.96 11.14 14.23 PASS
High 5240 6.99 6.51 4.16 10.82 14.23 PASS
Remark:

1. At finial test to get the worst-case emission at 19.5Mbps.
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) | Chain0 | Chain1 | Chain2 | Total (dBm)
Low 5180 7.53 6.39 4.25 11.03 14.23 PASS
Middle 5200 7.40 6.67 417 11.06 14.23 PASS
High 5220 7.14 7.02 4.45 11.14 14.23 PASS
Remark:

1. At finial test to get the worst-case emission at 40.5Mbps.
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 2.43 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.181560000 GHz
fféet 12]3 dB CH PR 13.59 dBm"
2
1 RV
e
1 LvL
I
[}
—-10:
-20
EXREF EXT
| _30 3DB
i ]
L -40
- -50
L -60
—-70
Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 12:04:59

CH Middle ( IEEE 802.11a Mode )

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 2.19 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.198060000 GHz
ffset 12]3 dB CH PWR 13.4] dBm“
-20
LA
Y -
0
1 LvL
v

EXREF \\\ EXT
. 308

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 12:06:37
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CH High ( IEEE 802.11a Mode )

Date: 20.DEC.2012 12:10:26

<§?> *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 2.54 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.241360000 GHz
ffset 12/3 dB CH PWR 13.7§ dBm“
-20
1 R
e
1
. 2
- O- / \
—-10:
-20
EXREF
-30
| At N
L -40
--50
I--60
—-70
Center 5.24 GHz 2.5 MHz/ Span 25 MHz

LA

EXT

3DB
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CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -3.88 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.181960000 GHz
ffset 12/3 dB CH PWR 7.61 dBm"
>
1 R
e
LvL
| o +

—-10

EXREF EXT

-30

—-50

- -60-

—-70

Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 11:55:57

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

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -3.95 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.195260000 GHz
ffset 12]3 dB CH PWR 7.44 dBm"
-20
1 RV
0
LvL
Lo +
b4

EXREF \ EXT
. 308

-60

—-70:

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 11:57:19
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )
@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.48 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.235220000 GHz
ffset 12/3 dB CH PWR 6.99 dBm"
-20
10
LvL
Lo -
M’!“'WM
—-10:
exrer | 20 EXT
_a0 3DB
e =
--50
I--60
—-70
Center 5.24 GHz 2.5 MHz/ Span 25 MHz
Date: 20.DEC.2012 12:01:39
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CH Low ( IEEE 802.11n HT20 Mode / Chain 1)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.65 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.178300000 GHz
ffset 12]3 dB CH PWR 6.67 dBm“
2
1 R
1o
LvL
o 1
—— ]
--20-
EXREF EXT
_a0 3DB
--50
| -60
—-70
Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 13:40:05

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

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.28 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.202040000 GHz
ffset 12]3 dB CH PWR 6.94 dBm“
-20
LA
Y -
10
LvL

--10 / \

--20

EXREF \\\ EXT
| 30 308

-60

—-70:

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 13:41:40
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Date: 20.DEC.2012 13:42:28

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.83 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.241600000 GHz
ffset 12/3 dB CH PWR 6.51 dBm"
-20
1 R
e
Lo -
v
| ™
20
EXREF
30
Yad ~
--50
I--60
—-70
Center 5.24 GHz 2.5 MHz/ Span 25 MHz

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

EXT

3DB

Page 38/ 140

This report shall not be reproduced, except in full, without the written approval of Compliance Certification Services Inc.



FCCID I88NBG5615 Report No.

@ Compliance Certification Services Inc.

T121212N91-RP1-1

CH Low ( IEEE 802.11n HT20 Mode / Chain 2 )

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -7.33 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.178100000 GHz
ffset 12]3 dB CH PWR 3.93 dBm“
2
1 R
1o
LvL
[}
1
—
_10 ////”" ‘“\\\\
--20-
EXREF EXT
_a0 3DB
L -40
--50
| -60
—-70
Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 13:45:51

CH Middle ( IEEE 802.11n HT20 Mode / Chain 2)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -7.46 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.201960000 GHz
ffset 12]3 dB CH PWR 3.9¢ dBm“
-20
LA
1 R
10
LvL
- O-
1
Y.
I -20
EXREF \ EXT
| _30. 308

-60

—-70:

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 13:46:40
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CH High ( IEEE 802.11n HT20 Mode / Chain 2 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -7.25 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.241560000 GHz
ffset 12/3 dB CH PWR 4.14 dBm"
>
1 R
e
LvL
- O-
1
—-10:
20
EXREF EXT
_30 3DB

—-70

Center 5.24 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 13:47:47
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CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -6.84 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.175560000 GHz
ffset 12/3 dB CH PWR 7.53 dBm"
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 0 )

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -6.88 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.195600000 GHz
ffset 12]3 dB CH PWR 7.44 dBm"
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -7.16 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.215760000 GHz
ffset 12/3 dB CH PWR 7.14 dBm"
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@ *RBW 1 MHz
*VBW 3 MHz

Marker 1 [T1 ]

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

Date: 20.DEC.2012 13:43:50

-7.85 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.182200000 GHz
ffset 12]3 dB CH PWR 6.39 dBm“
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@ *RBW 1 MHz
*VBW 3 MHz
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-7.56 dBm

Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.204320000 GHz
ffset 12]3 dB CH PWR 6.67 dBm“
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 1)

3DB
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EXT

3DB

CH High ( IEEE 802.11n HT40 Mode / Chain 1)
@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -7.16 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.224360000 GHz
ffset 12/3 dB CH PWR 7.02 dBm"
-20
10
-0
1
T\
—-10:
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CH Low ( IEEE 802.11n HT40 Mode / Chain 2 )

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -9.54 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.182640000 GHz
ffset 12]3 dB CH PWR 425 dBm"
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 2)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -10.00 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.197680000 GHz
ffset 12]3 dB CH PWR 4.17 dBm"
-20
Y -
10
LvL
- O-
1
A

NS \

EXREF / \ EXT
. 308

-60

—-70:

Center 5.2 GHz 5 MHz/ Span 50 MHz
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CH High ( IEEE 802.11n HT40 Mode / Chain 2)
<§?> *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -9.53 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.223040000 GHz
ffset 12/3 dB CH PWR 448 dBm“
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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, 2013

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 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.

Page 47 / 140
This report shall not be reproduced, except in full, without the written approval of Compliance Certification Services Inc.




@ Compliance Certification Services Inc.
FCCID I188NBG5615 Report No. T121212N91-RP1-1
TEST RESULTS
IEEE 802.11a Mode
CEIE. PPSD Limit |Margin|Pass /
Channel | Frequency dB Fail
Low 5180 2.43 -1.57 PASS
Middle 5200 2.19 4.00 -1.81 PASS
High 5240 2.54 -1.46 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

Channel PPSD Limit | Marain|P /

Channel | Frequency (dBm) imi argin rass

(MHz) (dBm) | (dB) Fail

Chain 0 | Chain 1 | Chain 2 Tatol

Low 5180 -3.88 -4.65 -7.33 -0.28 -1.51 PASS
Middle 5200 -3.95 -4.28 -7.46 -0.20 1.23 -1.43 PASS
High 5240 -4.48 -4.83 -7.25 -0.59 -1.82 PASS

Remark:

1. At finial test to get the worst-case emission at 19.5Mbps
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

Channel PPSD Limit |Marain|P /

Channel | Frequency (dBm) imi argin rass

(MHz) (dBm) | (dB) Fail

Chain 0 | Chain 1 | Chain 2 Tatol

Low 5180 -6.84 -7.85 -9.54 -3.17 -4.40 PASS
Middle 5200 -6.88 -7.56 -10.00 -3.18 1.23 -4.41 PASS
High 5220 -7.16 -7.16 -9.53 -3.04 -4.27 PASS

Remark:

1. At finial test to get the worst-case emission at 40.5Mbps

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

CH Low ( IEEE 802.11a Mode )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 2.43 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.181560000 GHz
ffset 12]3 dB CH PWR 13.54 dBm"
-20
1 RV
10
1 LvL
| Y~
Lo

EXREF \ EXT
| 20 308

Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 12:04:59

CH Middle ( IEEE 802.11a Mode )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 2.19 dBm
Ref 27.3 dBm * ALt 10 dB *SWT 100 ms 5.198060000 GHz
ffset 12]3 dB CH PWR 13.41 dBm"
>
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Date: 20.DEC.2012 12:06:37
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CH High ( IEEE 802.11a Mode )

Date: 20.DEC.2012 12:10:26

<§?> *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 2.54 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.241360000 GHz
ffset 12/3 dB CH PWR 13.7§ dBm“
-20
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e
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LA
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3DB
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CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -3.88 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.181960000 GHz
ffset 12/3 dB CH PWR 7.61 dBm"
>
1 R
e
LvL
| o +

—-10

EXREF EXT

-30

—-50

- -60-

—-70

Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 11:55:57

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

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -3.95 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.195260000 GHz
ffset 12]3 dB CH PWR 7.44 dBm"
-20
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0
LvL
Lo +
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EXREF \ EXT
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-60

—-70:

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 11:57:19
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )
@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.48 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.235220000 GHz
ffset 12/3 dB CH PWR 6.99 dBm"
-20
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CH Low ( IEEE 802.11n HT20 Mode / Chain 1)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.65 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.178300000 GHz
ffset 12]3 dB CH PWR 6.67 dBm“
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 1)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.28 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.202040000 GHz
ffset 12]3 dB CH PWR 6.94 dBm“
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Date: 20.DEC.2012 13:42:28

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -4.83 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.241600000 GHz
ffset 12/3 dB CH PWR 6.51 dBm"
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CH High ( IEEE 802.11n HT20 Mode / Chain 1)

EXT

3DB
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CH Low ( IEEE 802.11n HT20 Mode / Chain 2 )

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -7.33 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.178100000 GHz
ffset 12]3 dB CH PWR 3.93 dBm“
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 2)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -7.46 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.201960000 GHz
ffset 12]3 dB CH PWR 3.9¢ dBm“
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CH High ( IEEE 802.11n HT20 Mode / Chain 2 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -7.25 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.241560000 GHz
ffset 12/3 dB CH PWR 4.14 dBm"
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Date: 20.DEC.2012 13:47:47
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CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -6.84 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.175560000 GHz
ffset 12/3 dB CH PWR 7.53 dBm"
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 0 )

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -6.88 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.195600000 GHz
ffset 12]3 dB CH PWR 7.44 dBm"
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--10 / \
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—-70:

Center 5.2 GHz 5 MHz/ Span 50 MHz

Date: 20.DEC.2012 12:18:48
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )

® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -7.16 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.215760000 GHz
ffset 12/3 dB CH PWR 7.14 dBm"
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Page 58 / 140
This report shall not be reproduced, except in full, without the written approval of Compliance Certification Services Inc.



@ Compliance Certification Services Inc.
FCCID I88NBG5615

Report No.

T121212N91-RP1-1

@ *RBW 1 MHz
*VBW 3 MHz

Marker 1 [T1 ]

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

Date: 20.DEC.2012 13:43:50

-7.85 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.182200000 GHz
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 1)

3DB
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EXT

3DB

CH High ( IEEE 802.11n HT40 Mode / Chain 1)
@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -7.16 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.224360000 GHz
ffset 12/3 dB CH PWR 7.02 dBm"
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CH Low ( IEEE 802.11n HT40 Mode / Chain 2 )

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -9.54 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.182640000 GHz
ffset 12]3 dB CH PWR 425 dBm"
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 2)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -10.00 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.197680000 GHz
ffset 12]3 dB CH PWR 4.17 dBm"
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CH High ( IEEE 802.11n HT40 Mode / Chain 2)
<§?> *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz -9.53 dBm
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 5.223040000 GHz
ffset 12/3 dB CH PWR 448 dBm“
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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 FSEK 30 835253/002 SEP. 29, 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

CIEGIE. Peak Excursion Limit Margin .
Channel Frequency (dBm) Pass / Fail
(MHz) (dB) (dB)
Low 5180 8.28 -4.72 PASS
Middle 5200 8.25 13.00 -4.75 PASS
High 5240 8.21 -4.79 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.
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IEEE 802.11n HT20 Mode / Chain 0
Channel . — .
Channel Frequency B (Iallrsn"':) SELE Pass / Fail
(MHz) (dB) (dB)
Low 5180 8.40 -4.60 PASS
Middle 5200 8.36 13.00 -4.64 PASS
High 5240 8.53 -4.47 PASS
Remark:

1. At finial test to get the worst-case emission at 19.5Mbps.
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 . .. .
Peak Excursion Limit Margin .
Channel Frequency (dBm) Pass / Fail
(MHz) (dB) (dB)
Low 5180 9.26 -3.74 PASS
Middle 5200 9.40 13.00 -3.60 PASS
High 5240 9.15 -3.85 PASS
Remark:

1. At finial test to get the worst-case emission at 19.5Mbps.
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 2

Channel . _— .
Peak Excursion Limit Margin .
Channel Frequency (dBm) Pass / Fail
(MHz) (dB) (dB)
Low 5180 9.07 -3.93 PASS
Middle 5200 9.59 13.00 -3.41 PASS
High 5240 9.32 -3.68 PASS
Remark:

1. At finial test to get the worst-case emission at 19.5Mbps.
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

CIEGIE. Peak Excursion Limit Margin .
Channel Frequency (dBm) Pass / Fail
(MHz) (dB) (dB)
Low 5180 8.45 -4.55 PASS
Middle 5200 8.40 13.00 -4.60 PASS
High 5220 8.49 -4.51 PASS
Remark:

1. At finial test to get the worst-case emission at 40.5Mbps.
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

CHEIE. Peak Excursion Limit Margin .
Channel Frequency (dBm) Pass / Fail
(MHz) (dB) (dB)
Low 5180 9.08 -3.92 PASS
Middle 5200 9.19 13.00 -3.81 PASS
High 5220 9.13 -3.87 PASS
Remark:

1. At finial test to get the worst-case emission at 40.5Mbps.
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 2

L Peak Excursion Limit Margin .
Channel Frequency (dBm) Pass / Fail
(MHz) (dB) (dB)
Low 5180 9.35 -3.65 PASS
Middle 5200 8.55 13.00 -4.45 PASS
High 5220 9.38 -3.62 PASS
Remark:

1. At finial test to get the worst-case emission at 40.5Mbps.
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

CH Low ( IEEE 802.11a Mode )

® *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -8.28 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
10.21 dBm
5.181580000 GHz
1
| o a
MAXH "
LVL
o
s il IR
-
-20
EXREF EXT
ji/ \,\ -
I -40
- -50
I -60
t-70
Center 5.18 GHz 2.5 MHz/ Span 25 MHz
Date: 20.DEC.2012 22:49:27
@ *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -8.25 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
| 0 10.06 dBm

5.201560000 GHz

=
T
[

W
wye |10 e N o]

I

il A\
EXREF W/ \ \\“EXT

3DB

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 22:51:12
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CH High ( IEEE 802.11a Mode )

® *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -8.21 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
10.09 dBm
5.236080000 GHz
1
v
a1
2 LVL
o =
5 /i I / \\
§
-20
EXREF EXT
_a0 3DB
L -40
- -50
I -60

Center 5.24 GHz

2.5 MHz/

Date: 20.DEC.2012 22:51:55

Span 25 MHz

Page 68 / 140

This report shall not be reproduced, except in full, without the written approval of Compliance Certification Services Inc.



FCCID I88NBG5615 Report No. T121212N91-RP1-1

@ Compliance Certification Services Inc.

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

<§?> *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -8.40 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
| 2o 3.63 dBm
5.177800000 GHz
a1
1 LVL
I e U PSP A JO—
Lo ]
2
il // ‘\\
-
-20
EXREF EXT
3DB
v AN
--50
I--60
+-70
Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 22:41:34

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

@ *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -8.36 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
3.61 dBm
5.194820000 GHz
A
1 LVL
| o 4
B | N

I-20
EXREF / \\ EXT
| 308

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 22:42:46
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )
<§?> *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -8.53 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
3.30 dBm“
20 5_238760000 GHz
10
1 LVL
x| e
| o 5
--10
-20
EXREF EXT
A““//// 308
e ~N
- -50
| -60.
|70
Center 5.24 GHz 2.5 MHz/ Span 25 MHz
Date: 20.DEC.2012 22:43:46
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CH Low ( IEEE 802.11n HT20 Mode / Chain 1)

@ *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -9.26 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
4.75 dBm
5.182120000 GHz
10 1

LvL
MMWW

s ol I

vaxH
+--20

EXREF EXT
A“J//// 3DB

—-50

—-60-

—-70

Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 22:17:36

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

@ *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -9.40 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
| 0 4.92 dBm
5.202180000 GHz
1P
R |
MAXH 1

7/ : ~\
- W\

g ~N
—-50-
-60
—-70:
Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 22:18:31
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LA

CH High ( IEEE 802.11n HT20 Mode / Chain 1)
<§?> *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -9.15 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
4.26 dBm“
20 5.242120000 GHz
%!EE 10 1
WM
" I ] M\,\
--10
EXREF
- -50
| -60.
|70
Center 5.24 GHz 2.5 MHz/ Span 25 MHz
Date: 20.DEC.2012 22:19:45
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CH Low ( IEEE 802.11n HT20 Mode / Chain 2 )

@ *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -9.07 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
20 1.84 dBm
5.181480000 GHz
1o
1 LVL
o WMMWM
2
s r I -
--20-
EXREF EXT
_a0 3DB
e <
- -50
I -60
—-70
Center 5.18 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 22:32:32

CH Middle ( IEEE 802.11n HT20 Mode / Chain 2)

@ *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -9.59 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
| 0 1.72 dBm
5.206120000 GHz
A
1 LVL
| o D S A/"!W‘»\
2
i N

--20
EXREF / \\ EXT
| 308

-60

—-70:

Center 5.2 GHz 2.5 MHz/ Span 25 MHz

Date: 20.DEC.2012 22:34:44
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CH High ( IEEE 802.11n HT20 Mode / Chain 2)
® *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -9.32 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
1.63 dBm“
20 5_247120000 GHz
10
1 LvL
Lo
2
[3 R e R >
--10
exrer | 720 exT
20 308
- -50
| -60.
|70
Center 5.24 GHz 2.5 MHz/ Span 25 MHz
Date: 20.DEC.2012 22:36:03
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CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )

® *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -8.45 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
| 2o 1.03 dBm
5.176560000 GHz
a1
1 LvL
o P  /
2
> Rl I fom e
§
-20
EXREF EXT
3DB

Center 5.18 GHz 5 MHz/ Span 50 MHz

Date: 20.DEC.2012 22:44:53

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

@ *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -8.40 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
o 0.73 dBm
5.196680000 GHz
A
LvL
1
o Y
e

W\
./ W[

<~

=
)

Center 5.2 GHz 5 MHz/ Span 50 MHz

Date: 20.DEC.2012 22:45:51
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )
® *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -8.49 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
0.60 dBm"
20 5216360000 GHz
10
LvL
1
| o Y
2
[3 R AU DEDSNIVEEE A ——
--10
20
EXREF EXT
3 308
- -50
| -60.
|70
Center 5.22 GHz 5 MHz/ Span 50 MHz
Date: 20.DEC.2012 22:46:52
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CH Low ( IEEE 802.11n HT40 Mode / Chain 1)

LvL

@ *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -9.08 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
1.38 dBm
5.182000000 GHz
1 PH]
1o
1
o WMWW
2
B Wwwm\/mwww
--20-
EXREF
-30
70\/ RN
- -50
I -60
—-70

Center 5.18 GHz 5 MHz/

Date: 20.DEC.2012 22:12:38

Span 50 MHz

*RBW 1 MHz
*VBW 3 MHz

@

Delta

2 [T3 1]
-9.19 dB

\W
N

Center 5.2 GHz 5 MHz/

Date: 20.DEC.2012 22:14:05

Span 50 MHz

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

LvL

Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
| 20 1.52 dBm
5.196920000 GHz
1 PK
A
1
L o ,AJXM“« - VAN M\
2
[ R L -
U \
t--20
EXREF / \ \

3DB
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CH High ( IEEE 802.11n HT40 Mode / Chain 1)
<§?> *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -9.13 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
1.50 dBm“
20 5_227520000 GHz
10
1
Lo A NPV
2
3 Rvid I ST T e
--10
-20
EXREF
-30
;;jéiJ/ \~»/«\\~
- -50
| -60.
|70
Center 5.22 GHz 5 MHz/ Span 50 MHz
Date: 20.DEC.2012 22:21:25
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CH Low ( IEEE 802.11n HT40 Mode / Chain 2 )

@ *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -9.35 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
20 -1.45 dBm
5.175560000 GHz
1o
LVL
1
o
s ol I 2
- //\Mwﬂ\/»»w_w
20
EXREF EXT
30 308
40 \\\JA\\
[-s0
I -60
t-70
Center 5.18 GHz 5 MHz/ Span 50 MHz

Date: 20.DEC.2012 22:29:14

CH Middle ( IEEE 802.11n HT40 Mode / Chain 2)

@ *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -8.55 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
| 20 -1.61 dBm
5.202720000 GHz
A
LVL
1
o
2
3 RV
5 i I

p /2N N
| W[
L |

7 NN

Center 5.2 GHz 5 MHz/ Span 50 MHz

Date: 20.DEC.2012 22:27:01
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CH High ( IEEE 802.11n HT40 Mode / Chain 2 )

® *RBW 1 MHz Delta 2 [T3 ]
*VBW 3 MHz -9.38 dB
Ref 27.3 dBm *Att 10 dB *SWT 100 ms 0.000000000 Hz
Offset 12]3 dB Markgr 1 [T1 ]
| 2o -1.05 dBm
5.215960000 GHz
a1
LVL
1
o}
\,xw”,\ﬂrvwg“\/\A~¢\\//\w’\\¢vxﬂﬂxm“4,¢wwv
[ g I 2
- ~
-20
EXREF EXT
/3:1/ 3DB
[ -40 \\,\
--50
I--60
+-70
Center 5.22 GHz 5 MHz/ Span 50 MHz

Date: 20.DEC.2012 22:30:57
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7.5 CONDUCTED SPURIOUS EMISSION

LIMITS

§ 15.407 (b),

(1) For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: all emissions outside of the
5.15-5.35 GHz band shall not exceed an EIRP of -27 dBm/MHz. Devices operating in
the 5.25-5.35 GHz band that generate emissions in the 5.15-5.25 GHz band must
meet all applicable technical requirements for operation in the 5.15-5.25 GHz band
(including indoor use) or alternatively meet an out-of-band emission EIRP limit of -27
dBm/MHz in the 5.15-5.25 GHz band.

The provisions of § 15.205 apply to intentional radiators operating under this section.

TEST EQUIPMENT

Name of Equipment| Manufacturer Model Serial Number |Calibration Due

Spectrum Analyzer R&S FSEK 30 835253/002 SEP. 29, 2013

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

TEST SETUP

TEST PROCEDURE

Conducted RF measurements of the transmitter output were made to confirm that the
EUT antenna port conducted emissions meet the specified limit and to identify any
spurious signals that require further investigation of measurements on the radiated
emissions site.

The transmitter output is connected to the spectrum analyzer. The resolution bandwidth is
set to TMHz. The video bandwidth is set to 1MHz. Peak detection measurements are
compared to the average EIRP limit, adjusted for the maximum antenna gain. If necessary,
additional average detection measurements are made.

Measurements are made over the 30 MHz to 40 GHz range with the transmitter set to the
lowest, middle, and highest channels.
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TEST RESULTS

OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
(802.11a MODE))

CH Low ( 30MHz ~ 40GHz / IEEE 802.11a Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
%Ref Lvl 9.90 dBm VBW 3 MHz
12.3 dBm 5.15641283 GHz SWT 600 ms Unit dBm
12. ]
N Gl R YT 350 o5

5.15641R83 GHz

-10

B BUTYY 1MA

D1 -27 dBm

-30

il T
h MJ Y G PE G AR S T

-60

-70
-80
-87.7
Start 30 MHz 3.887 GHz~/ Stop 40 GHz
Date: 21.DEC.2012 15:58:15
CH Middle ( 30MHz ~ 40GHz / IEEE 802.11a Mode )
Marker 1 [T1] RBW 1 MHz RF Att 10 dB
%Ref Lvl 9.82 dBm VBW 3 MHz
12.3 dBm 5.15641283 GHz SWT 600 ms Unit dBm
12. 1
25— pef o fort YTTTT] I 82 dBm
5.1564183 GHz -
0
-10
~20I1max 1MA
D1 -27 dBm
-30
A .M

TN [T

N M,/ \{WWMWMW

-60

-70
-80
-87.7
Start 30 MHz 3.987 BHz/ Stop 40 GHz
Jate: 21.DEC.2012 16:00:31
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CH High ( 30MHz ~ 40GHz / IEEE 802.11a Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl 10.10 dBm VBW 3 MHz
12.3 dBm 5.23651303 GHz SHT 600 ms Unit dBm
12 1o o¥oce L
i T i YTIUTT] TU[. TU Obm-

5.23651303 GHz

-10

2O Twax 1MA
L 51 —27 dbn

-30

—40 Ao hA MF‘

L |

-60

-70
-80
-87.7
Start 30 MHz 3.887 GHz/ Stop 40 GHz
Date: 21.DEC.2012 16:01:14
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
(IEEE 802.11n HT20 Mode / Chain 0)

CH Low ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode )

Marker 1 [T1] RBM 1 MHz  RF Att 10 oB
Ref Lvl 3.90 dBm  VBM 3 MHz
12.3 dBm 5.15641283 GHz  SWT 600 ms Unit dBm
12. 1.0 2o 4
=" P T T YITUTTT .JuU dbm
: 5.15641P83 GHz -
o]
-10
“2OrTTax 1MA

D1 -27 dBm

-30

-60

-70
-80
-87.7
Start 30 MHz 3.887 GHz~, Stop 40 GHz
Date: 21.DEC.2012 15:54:45

CH Middle ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 3.50 dBm VBW 3 MHz
12.3 dBm 5.15641283 GHz SHT 600 ms Unit dBm
12 10 LD e o .
e i i YTITTT] .oy dom
1 |

5.1564183 GHz

y

-10

-20

1MAX 1MA
D1 -27 dBm

-30

40 Apr i \M»JL\/\

T

-60

-70

-80

-87.7

Start 30 MHz 3.887 GHz~ Stop 40 GHz
Jate: 21.DEC.2012 15:55:35
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CH High ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl 2.82 dBm VBW 3 MHz
12.3 dBm 5.23651303 GHz SWT 600 ms Unit dBm
12.
H—o—pE—oF YT T ™
L 5.23651[303 GHz
0]
-10
B BUTYY 1MA
L D1 -27 dpm
-30
MW \ “\I”\/‘J’
-50
-60
-70
-80
-87.7
Start 30 MHz 3.887 GHz~/ Stop 40 GHz
Date: 21.DEC.2012 15:56:23
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
(IEEE 802.11n HT20 Mode / Chain 1)

CH Low ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode )

Marker 1 [T1) RBW 1 MHz  RF Att 10 dB
Ref Lvl 3.31 dBn VB 3 MHz
12.3 dBnm 5.15641283 GHz SWT 600 ms Unit dBnm
12 10 oo n
te—ope—o ot YT ITTT] 3T dBm
! 5.156410283 GHz -
0
-10
~2UITHax 1MA

D1 -27 dBm

-30

T i M

-50

-60
-70
-80
-87.7
Start 30 MHz 3.887 GHz/ Stop 40 GHz
Date: 21.DEC.2012 15:43:38

CH Middle ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode )

Marker 1 [T1] RBW 1 MHz  RF Att 10 oB
Ref Lvl 3.28 dBnm VBN 3 MHz
12.3 dBnm 5.15641283 GHz SWT 600 ms Unit dBm
12 10 LD e o .
e = M YTITTT] .thbm-
! 5.1564 10283 GHz
0
-10
I UL 1MA

D1 -27 dBm

-30

NI e

-60

-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz
Date: 21.DEC.2012 15:44:45
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CH High ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode )

Marker 1 [T1] RBU 1 MHz  RF Att 10 dB
Ref Lvl 3.26 dBm VBW 3 MHz
12.3 dBnm 5.23651303 GHz SUT 600 ms Unit dBm
12.
H—o—pE—oF YT T 75 O
i 5.23651B03 GHz
0]
-10
B BUTYY 1MA

D1 -27 dpm

-30

[N"W A

-50

-60
-70
-80
-87.7
Start 30 MHz 3.887 GHz~/ Stop 40 GHz
Date: 21.DEC.2012 15:46:07
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
(IEEE 802.11n HT20 Mode / Chain 2)

CH Low ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl 0.82 dBm VBW 3 MHz
12.3 dBm 5.15641283 GHz SHT 600 ms Unit dBm
12. — —
B A t YTIUTT] Ul. 8 Obm-

1 5.15641283 GHz

y

-10

-20

1MAX 1MA

D1 -27 dBm
-30

_40 ﬂk\}n Afw

-50

-60
-70
-80
-87.7
Start 30 MHz 3.887 GHz/ Stop 40 GHz
Date: 21.DEC.2012 15:37:44

CH Middle ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode )

Marker 1 [T1] RBI 1 MHz  RF Att 10 oB
Ref Lvi 1.66 dBn  VBW 3 MHz
12.3 dBm 5.15641283 GHz  SWT 600 ms Unit dBm
12. 1.0 LD O ¢ s
=" P R YITUTTT 1. Bb Obm-
] 5.15541p83 GHz
y
0
-1
R BT 1A

D1 -27 dBm

-30

~40 TN A/ﬁf\/\

h MJ TN P I S

-60

-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz
Date: 21.DEC.2012 15:38:46
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CH High ( 30MHz ~ 40GHz / IEEE 802.11n HT20 Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl 0.75 dBm VBW 3 MHz
12.3 dBm 5.23651303 GHz SWT 600 ms Unit dBm
12.
B YT o 75 oo

1 5.23651(303 GHz

A4

-10

-20

1MAX 1MA
D1 -27 dpm

-30

-50

-60
-70
-80
-87.7
Start 30 MHz 3.887 GHz~/ Stop 40 GHz
Date: 21.DEC.2012 15:40:12
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
(IEEE 802.11n HT40 Mode / Chain 0)

CH Low ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl 0.55 dBm VBW 3 MHz
12.3 dBm 5.15641283 GHz SHT 600 ms Unit dBm
12. — —
B A t YTIUTT] Ul. 032 Obm-

1 5.15641283 GHz

y

-10

-20

1MAX 1MA
D1 -27 dBm

-30

JH

e LL l MWA\JW’\[
N MJ \LVWMWW

-60
-70
-80
-87.7
Start 30 MHz 3.887 GHz/ Stop 40 GHz
Date: 21.DEC.2012 15:52:12

CH Middle ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode )

Marker 1 [T1] RBI 1 MHz  RF Att 10 oB
Ref Lvi 0.06 dBm  VBW 3 MHz
12.3 dBm 5.15641283 GHz  SWT 600 ms Unit dBm
12. 1.0 LD O ¢ s
=" P R YITUTTT Ul. Ut dbm
1 SR
D y
-1
R BT 1A

D1 -27 dBm

-30

M

b A,Mu] T PV W P

-60

-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz
Jate: 21.DEC.2012 15:53:02
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CH High ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl 0.40 dBm VBW 3 MHz
12.3 dBm 5.23651303 GHz SWT 600 ms Unit dBm
12.
B YT o0 o5

1 5.23651(303 GHz

-10

-20

THMAX 1MA
| D1 27 dbn
-30
4 Jp
k r\/‘pw VWM
_50 |

MJ N R U

-60

-70
-80
-87.7
Start 30 MHz 3.887 GHz~/ Stop 40 GHz
Date: 21.DEC.2012 15:53:45
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
(IEEE 802.11n HT40 Mode / Chain 1)

CH Low ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl -0.15 dBm VBW 3 MHz
12.3 dBm 5.15641283 GHz SHT 600 ms Unit dBm
12. — —
B A t YTIUTT] =U[. T2 Obm-

5.15641283 GHz
1

-10

-20

1MAX 1MA
D1 -27 dBm

-30

_40 PA \
_50 I

-60
-70
-80
-87.7
Start 30 MHz 3.887 GHz/ Stop 40 GHz
Date: 21.DEC.2012 15:47:21

CH Middle ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode )

Marker 1 [T1] RBW 1 MHz RF Attt 10 dB
%Ref Lvl 0.45 dBm VBW 3 MHz
12.3 dBm 5.15641283 GHz SHT 600 ms Unit dBm
12 10 LD e o .
e i i YTITTT] Ul. 43 Obm-

. 5.1564183 GHz
y

-10

-20

1MAX 1MA
D1 -27 dBm

-30

i ot

-60

-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz
Date: 21.DEC.2012 15:48:21

Page 92/ 140
This report shall not be reproduced, except in full, without the written approval of Compliance Certification Services Inc.



FCCID I88NBG5615 Report No. T121212N91-RP1-1

@ Compliance Certification Services Inc.

CH High ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl 0.13 dBm VBW 3 MHz
12.3 dBm 5.15641283 GHz SWT 600 ms Unit dBm
12.
B YT oF T3 o5

. 5.15641R83 GHz

-10

-20

1MAX 1MA
D1 -27 dBm

-30

iy e
h Mw’ R B e

-60

-70
-80
-87.7
Start 30 MHz 3.887 GHz~/ Stop 40 GHz
Date: 21.DEC.2012 15:43:22
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OUT-OF-BAND SPURIOUS EMISSIONS-CONDUCTED MEASUREMENT
(IEEE 802.11n HT40 Mode / Chain 2)

CH Low ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl -2.36 dBm VBW 3 MHz
12.3 dBm 5.15641283 GHz SHT 600 ms Unit dBm
12. — ——
LT S A AR YT [TTT] 235 OB

5.15641283 GHz
0 1

-10

-20

1MAX 1MA

D1 -27 dBm
-30

N
rW"v\/“

-50

-60
-70
-80
-87.7
Start 30 MHz 3.887 GHz/ Stop 40 GHz
Date: 21.DEC.2012 15:34:01

CH Middle ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode )

Marker 1 [T1] RBI 1 MHz  RF Att 10 oB
Ref Lvi _1.60 dBn  VBW 3 MHz
12.3 dBm 5.15641283 GHz  SWT 600 ms Unit dBm
12. 1.0 LD O ¢ s
=" P R YITUTTT —1].BbU dbm
STTR -
D y
-1
R BT 1A

D1 -27 dBm

-30

-40 rjwwm1/~t/ﬁw"h\i4\ﬁlw AJﬁJ\,k

7EDMJ WWMWW

-60

-70
-80
-87.7
Start 30 MHz 3.887 GHz~ Stop 40 GHz
Date: 21.DEC.2012 15:35:24
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CH High ( 30MHz ~ 40GHz / IEEE 802.11n HT40 Mode )

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
@Ref Lvl -2.12 dBm VBW 3 MHz
12.3 dBm 5.23651303 GHz SWT 600 ms Unit dBm
12.
B YT =27 5T

5.23651(303 GHz

-10

-20rTwax 1MA
| D1 27 dbn

-30

40 NUW

W,

-60

-70

-80
-87.7

Start 30 MHz 3.887 GHz~/ Stop 40 GHz

Jate: 21.DEC.2012 15:36:43
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7.6 RADIATED EMISSION

LIMITS

(1) According to § 15.205 (a) Except as shown in paragraph (d) of this section, only

spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45-515
10.495-0.505 | 16.69475 - 16.69525 608 - 614 5.35 - 5.46
21735-2.1905 |16.80425-16.80475| 960 - 1240 725-775
4.125-4.128 255 - 25.67 1300 - 1427 8.025 - 8.5
417725 - 417775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215 - 6.218 74.8-75.2 1660 -1710 10.6 -12.7
6.26775 - 6.26825 108 -121.94 1718.8 - 1722.2 13.25 -13.4
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 ~ 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 -16.2
8.362 - 8.366 DA 2483.5 - 2500 17.7-21.4
8.37625-8.38675 |  156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 | 162.0125- 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 - 1732 3332 - 3339 312-318
12.51975 - 12.52025 240 - 285 3345.8 - 3338 36.43 - 36.5
12.57675- 1257725 | 322 -335.4 3600 - 4400 )
13.36 - 13.41
Remark:

1. ! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2. 2 Above 38.6

(2) According to § 15.205 (b) Except as provided in paragraphs (d) and (e), the field
strength of emissions appearing within these frequency bands shall not exceed the
limits shown is Section 15.209. At frequencies equal to or less than 1000 MHz,
compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000
MHz, compliance with the emission limits in Section 15.209 shall be demonstrated
based on the average value of the measured emissions. The provisions in Section
15.35 apply to these measurements.
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(3) According to § 15.209 (a) 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) (microvolts/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

Remark: **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.

(4) According to § 15.209 (b) In the emission table above, the tighter limit applies at the
band edges.
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Report No.

TEST EQUIPMENT

he following test equipments are utilized in making the measurements contained in this
report.

Open Area Test Site # 6

Name of Equipment Manufacturer Model Serial Number Calibration Due
TYPEC’\"AELOEAX'A'— SUHNER CHA9513 6 NOV. 15, 2013
BI-LOG Antenna Sunol JB1 A070506-2 SEP. 26, 2013
LOOP ANTENNA EMCO 6502 8905-2356 JUN. 10, 2013

Pre-Amplifier HP 8447F NCR NCR
EMI Receiver R&S ESVS10 833206/012 JUN. 26, 2013
Horn Antenna Com-Power AH-118 071032 DEC. 05, 2013
Spectrum Analyzer R&S FSEK 30 835253/002 SEP. 29, 2013
Spectrum Analyzer R&S FSU 200789 SEP. 29, 2013
3 ;ﬁtgs:slagg)ge ETS-LINDGREN|  EMCO-003 00078 NOV. 14, 2013

Turn Table Yo Chen 001 | e N.C.R.

Antenna Tower AR TP1000A 309874 N.C.R.

Controller CT sc101 | - N.C.R.

RF Swicth E-INI'EIIF—TT\TAENT ERS-180A EC1204141 N.C.R
Power Meter Anritsu ML2487A 6K00003888 MAY. 20, 2013
Power Sensor Anritsu MA2491A 33265 MAY. 20, 2013
Terg“r’]'; ';'n“brgirdity K.SON THS-M1 242 AUG. 08, 2013

DC Power Source LOKO DSP-5050 L1507009282 N.C.R

Remark: 1. Each piece of equipment is scheduled for calibration once a year.
2. N.C.R = No Calibration Request.
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TEST SETUP

The diagram below shows the test setup that is utilized to make the measurements for
emission from below 1GHz.

9kHz ~ 30MHz
S, S G 1 SR —— Loop
Antenna
EUT
_\ Spectrum
T W Analyzer
\ [ \
; v \
Turntable 0\8/ 1\:n
.8m
[
e
: i | | l |

Reference ground plane —/

30MHz ~ 1GHz

Antenna
yd Tower
> BM g Bi-log
EUT \ Antenna

\ 1~4m /
EMI Test

A — Receiver
t + |0 Ty
Tumtable |V PV | ‘
0.8m | 1m Coaxial Cable
A ! WEE
. I 1 Pre-amp A5 OO

\f

Reference ground plane
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The diagram below shows the test setup that is utilized to make the measurements for

emission above 1GHz.

—

Antenna

e Tower

’> 3m < _—  Hom
EUT v Antenna

1~4m /
Spectrum
N —— Analyzer
\
]

I~

@(ial Cable
N

~Pre-amp -
] ]

Turntable 0.8m 1im

ofo
000

Reference ground plane —/

TEST PROCEDURE

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a
10 meter open area test site. The table was rotated 360 degrees to determine the
position of the highest radiation.

2. While measuring the radiated emission below 1GHz, the EUT was set 3 meters away
from the interference-receiving antenna, which was mounted on the top of a
variable-height antenna tower. While measuring the radiated emission above 1GHz,
the EUT was set 3 meters away from the interference-receiving antenna.

3. The antenna is a broadband antenna, and its height is varied from one meter to four
meters above the ground to determine the maximum value of the field strength. Both
horizontal and vertical polarization of the antenna are set to make the measurement.

4. For each suspected emission, the EUT was arranged to its worst case and then the
antenna was tuned to heights from 1 meter to 4 meters and the table was turned from
0 degrees to 360 degrees to find the maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified Bandwidth
with Maximum Hold Mode.

6. If the emission level of the EUT in peak mode was 10 dB lower than the limit specified,
then testing could be stopped and the peak values of the EUT would be reported.
Otherwise the emissions that did not have 10 dB margin would be re-tested one by

one using peak, quasi-peak or average method as specified and then reported in a
data sheet.

Remark

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 KHz for
Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for
Peak detection and frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is
10 Hz for Average detection (AV) at frequency above 1GHz.
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TEST RESULTS

Below 1 GHz (9kHz ~ 30MHz)
No emission found between lowest internal used/generated frequency to 30MHz.

Below 1 GHz (30MHz ~ 1GHz)

Model NBG5615 Test By John Chen
Test Mode Normal Operation Test Date 2013/01/02
TEMP & Humidity 25°C, 55%
Horizontal
Frequency RMett_ar Antenna - Cable Elnlsier Limits Margin Detector
eading Factor Loss Level Mode
(MHz) (dBuV) (dB/M) (dB) (dBpVIM) | (dBpVIM) | (dB) PK/QP
250.04 24.15 12.80 3.96 40.91 46.00 -5.09 QP
374.99 20.88 15.98 4.63 41.49 46.00 -4.51 QP
500.00 15.36 18.43 5.60 39.39 46.00 -6.61 QP
625.00 13.28 19.89 5.76 38.93 46.00 -7.07 QP
750.00 12.27 21.58 5.81 39.66 46.00 -6.34 QP
875.00 11.63 22.93 6.06 40.62 46.00 -5.38 QP
Vertical
Frequency Mett_ar Antenna  Cable ST Limits | Margin Detector
Reading Factor Loss Level Mode
(MHz) (dBuV) (dB/M) (dB) (dBpVIM) | (dBpVIM) | (dB) PK/QP
124.99 19.64 14.13 3.12 36.89 43.50 -6.61 QP
250.04 25.71 12.80 3.96 42.47 46.00 -3.53 QP
374.98 18.24 15.98 4.63 38.85 46.00 -7.15 QP
625.00 14.28 19.89 5.76 39.93 46.00 -6.07 QP
750.00 11.90 21.58 5.81 39.29 46.00 -6.71 QP
875.00 8.77 22.93 6.06 37.76 46.00 -8.24 QP

REMARK: Emission level (dBuV/m) =Antenna Factor (dB/m) + Cable loss (dB) + Meter Reading

(dBuV).
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Above 1 GHz
Model NBG5615 Test By John Chen
Mgty 23.1°C, 47% Test Date 2012/12/28
Humidity
Test Mode IEEE 802.11a TX/ CH Low
Measurement Distance at 3m Horizontal polarity
Freq. |Reading AF ?_22': Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBupV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.01 57.03 25.65 1.83 39.58 0.74 45.67 74.00 -28.33 P
1250.01 51.26 25.65 1.83 39.58 0.74 39.90 54.00 -14.10 A
10360.17 | 50.62 39.24 6.04 37.28 0.54 59.16 74.00 -14.84 P
10360.17 | 40.78 39.24 6.04 37.28 0.54 49.32 54.00 -4.68 A
Measurement Distance at 3m Vertical polarity
Freq. |Reading AF ?_zl;lse Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) | (dB) (dB) (dB) [(dBpV/m)|(dBpV/im)| (dB) | (P/Q/A)
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Model NBG5615 Test By John Chen
TEMP & 23.1°C, 47% Test Date 2012/12/28
Humidity
Test Mode IEEE 802.11a TX / CH Middle
Measurement Distance at 3m Horizontal polarity
Freq. |Reading AF ?_225 Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) | (dB) |(dBuV/m)|(dBpV/im)| (dB) | (P/Q/A)
1250.03 55.72 25.65 1.83 39.58 0.74 44.36 74.00 -29.64 P
1250.03 49.26 25.65 1.83 39.58 0.74 37.90 54.00 -16.10 A
10400.67 | 51.35 39.26 6.07 37.23 0.56 60.01 74.00 -13.99 P
10400.67 | 40.88 39.26 6.07 37.23 0.56 49.54 54.00 -4.46 A
Measurement Distance at 3m Vertical polarity
Freq. |Reading AF Cli_il;lse Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) | (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.00 57.93 25.65 1.83 39.58 0.74 46.57 74.00 -27.43 P
1250.00 52.48 25.65 1.83 39.58 0.74 41.12 54.00 -12.88 A
10399.70 | 52.67 39.26 6.07 37.23 0.56 61.33 74.00 -12.67 P
10399.70| 41.06 39.26 6.07 37.23 0.56 49.72 54.00 -4.28 A
REMARK:
1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss
2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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Model NBG5615 Test By John Chen
TEMP & 23.1°C, 47% Test Date 2012/12/28
Humidity
Test Mode IEEE 802.11a TX/ CH High
Measurement Distance at 3m Horizontal polarity

Freq. |Reading AF ?_225 Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBupV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.00 | 55.73 25.65 1.83 39.58 0.74 4437 74.00 -29.63 P
1250.00 | 49.35 25.65 1.83 39.58 0.74 37.99 54.00 -16.01 A
10480.24 | 50.72 39.29 6.13 37.12 0.59 59.61 74.00 -14.39 P
10480.24 | 40.60 39.29 6.13 37.12 0.59 49.49 54.00 -4.51 A

Measurement Distance at 3m Vertical polarity

Freq. |Reading AF Cli_il;lse Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBuV) | (dB/m) | (dB) (dB) (dB) [(dBpV/m)|(dBpV/im)| (dB) | (P/Q/A)
1249.97 | 58.07 25.65 1.83 39.58 0.74 46.71 74.00 -27.29 P
1249.97 | 52.94 25.65 1.83 39.58 0.74 41.58 54.00 -12.42 A
10480.33| 51.36 39.29 6.13 37.12 0.59 60.25 74.00 -13.75 P
10480.33| 40.83 39.29 6.13 37.12 0.59 49.72 54.00 -4.28 A

REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss

2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz

3. The result basic equation calculation is as follow:
Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit

4. The other emission levels were 20dB below the limit

5. The test limit distance is 3M limit.
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Model NBG5615 Test By John Chen
TEMP & 23.1°C, 47% Test Date 2012/12/28
Humidity
Test Mode IEEE 802.11n HT20 TX/
CH Low
Measurement Distance at 3m Horizontal polarity

Freq. |Reading AF (I:_?)lee Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1249.97 56.16 25.65 1.83 39.58 0.74 44.80 74.00 -29.20 P
1249.97 50.36 25.65 1.83 39.58 0.74 39.00 54.00 -15.00 A
10360.44| 50.39 39.24 6.04 37.28 0.54 58.94 74.00 -15.06 P
10360.44 | 40.24 39.24 6.04 37.28 0.54 48.79 54.00 -5.21 A

Measurement Distance at 3m Vertical polarity

Freq. |Reading AF ?_igf Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.00 57.62 25.65 1.83 39.58 0.74 46.26 74.00 -27.74 P
1250.00 52.33 25.65 1.83 39.58 0.74 40.97 54.00 -13.03 A
10360.24| 50.93 39.24 6.04 37.28 0.54 59.47 74.00 -14.53 P
10360.24 | 40.57 39.24 6.04 37.28 0.54 49.11 54.00 -4.89 A

REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss

2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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FCCID I88NBG5615 Report No. T121212N91-RP1-1
Model NBG5615 Test By John Chen
TEMP & 23.1°C, 47% Test Date 2012/12/28
Humidity
IEEE 802.11n HT20 TX/
Test Mode CH Middle
Measurement Distance at 3m Horizontal polarity
Freq. |Reading AF (I:_?)lee Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.00 55.72 25.65 1.83 39.58 0.74 44.36 74.00 -29.64 P
1250.00 49.16 25.65 1.83 39.58 0.74 37.80 54.00 -16.20 A
10400.33| 49.63 39.26 6.07 37.23 0.56 58.29 74.00 -15.71 P
10400.33| 39.51 39.26 6.07 37.23 0.56 48.17 54.00 -5.83 A
Measurement Distance at 3m Vertical polarity
Freq. |Reading AF ?_igf Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.02 57.14 25.65 1.83 39.58 0.74 45.78 74.00 -28.22 P
1250.02 52.39 25.65 1.83 39.58 0.74 41.03 54.00 -12.97 A
10400.17| 50.36 39.26 6.07 37.23 0.56 59.02 74.00 -14.98 P
10400.17| 39.58 39.26 6.07 37.23 0.56 48.24 54.00 -5.76 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss

2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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FCCID I88NBG5615 Report No. T121212N91-RP1-1
Model NBG5615 Test By John Chen
TEMP & 23.1°C, 47% Test Date 2012/12/28
Humidity
IEEE 802.11n HT20 TX/
Test Mode CH High
Measurement Distance at 3m Horizontal polarity
Freq. |Reading AF (I:_?)lee Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.01 55.72 25.65 1.83 39.58 0.74 44.36 74.00 -29.64 P
1250.01 49.95 25.65 1.83 39.58 0.74 38.59 54.00 -15.41 A
10480.09| 50.88 39.29 6.13 37.12 0.59 59.77 74.00 -14.23 P
10480.09| 40.36 39.29 6.13 37.12 0.59 49.25 54.00 -4.75 A
Measurement Distance at 3m Vertical polarity
Freq. |Reading AF ?_igf Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.01 58.93 25.65 1.83 39.58 0.74 47.57 74.00 -26.43 P
1250.01 53.14 25.65 1.83 39.58 0.74 41.78 54.00 -12.22 A
10480.34| 51.50 39.29 6.13 37.12 0.59 60.39 74.00 -13.61 P
10480.34| 40.60 39.29 6.13 37.12 0.59 49.49 54.00 -4.51 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss

2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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FCCID I88NBG5615 Report No. T121212N91-RP1-1
Model NBG5615 Test By John Chen
TEMP & 23.1°C, 47% Test Date 2012/12/28
Humidity
Test Mode IEEE 802.11n HT40 TX/
CH Low
Measurement Distance at 3m Horizontal polarity

Freq. |Reading AF (I:_?)lee Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.03 55.73 25.65 1.83 39.58 0.74 44.37 74.00 -29.63 P
1250.03 50.20 25.65 1.83 39.58 0.74 38.84 54.00 -15.16 A
10360.07 | 50.12 39.24 6.04 37.28 0.54 58.66 74.00 -15.34 P
10360.07 | 39.63 39.24 6.04 37.28 0.54 48.17 54.00 -5.83 A

Measurement Distance at 3m Vertical polarity

Freq. |Reading AF ?_igf Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.02 57.24 25.65 1.83 39.58 0.74 45.88 74.00 -28.12 P
1250.02 52.70 25.65 1.83 39.58 0.74 41.34 54.00 -12.66 A
10360.19| 51.36 39.24 6.04 37.28 0.54 59.90 74.00 -14.10 P
10360.19| 40.35 39.24 6.04 37.28 0.54 48.89 54.00 -5.11 A

REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss

2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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FCCID I88NBG5615 Report No. T121212N91-RP1-1
Model NBG5615 Test By John Chen
TEMP & 23.1°C, 47% Test Date 2012/12/28
Humidity
IEEE 802.11n HT40 TX/
Test Mode CH Middle
Measurement Distance at 3m Horizontal polarity
Freq. |Reading AF (I:_?)lee Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.00 55.43 25.65 1.83 39.58 0.74 44.07 74.00 -29.93 P
1250.00 49.93 25.65 1.83 39.58 0.74 38.57 54.00 -15.43 A
10400.36| 50.16 39.26 6.07 37.23 0.56 58.82 74.00 -15.18 P
10400.36 | 39.52 39.26 6.07 37.23 0.56 48.18 54.00 -5.82 A
Measurement Distance at 3m Vertical polarity
Freq. |Reading AF ?_igf Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBpV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1249.98 57.92 25.65 1.83 39.58 0.74 46.56 74.00 -27.44 P
1249.98 52.37 25.65 1.83 39.58 0.74 41.01 54.00 -12.99 A
10400.55| 51.24 39.26 6.07 37.23 0.56 59.90 74.00 -14.10 P
10400.55| 40.88 39.26 6.07 37.23 0.56 49.54 54.00 -4.46 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss

2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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FCCID I88NBG5615 Report No. T121212N91-RP1-1
Model NBG5615 Test By John Chen
TEMP & 23.1°C, 47% Test Date 2012/12/28
Humidity
IEEE 802.11n HT40 TX/
Test Mode CH High
Measurement Distance at 3m Horizontal polarity
Freq. |[Reading AF cl;_iglse Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBupV) | (dB/m) | (dB) (dB) (dB) |(dBuV/m)|(dBuV/im)| (dB) | (P/Q/A)
1250.02 56.90 25.65 1.83 39.58 0.74 45.54 74.00 -28.46 P
1250.02 51.26 25.65 1.83 39.58 0.74 39.90 54.00 -14.10 A
10440.27| 50.04 39.28 6.10 3717 0.58 58.82 74.00 -15.18 P
10440.27 | 38.94 39.28 6.10 37.17 0.58 47.72 54.00 -6.28 A
Measurement Distance at 3m Vertical polarity
Freq. |[Reading AF izl;lse Pre-amp |Filter| Level Limit Margin | Mark
(MHz) | (dBupV) | (dB/m) | (dB) (dB) (dB) |(dBpV/m)|(dBuV/m)| (dB) | (P/Q/A)
1250.00 58.42 25.65 1.83 39.58 0.74 47.06 74.00 -26.94 P
1250.00 53.10 25.65 1.83 39.58 0.74 41.74 54.00 -12.26 A
10439.81| 51.23 39.28 6.10 3717 0.58 60.01 74.00 -13.99 P
10439.81| 40.76 39.28 6.10 3717 0.58 49.54 54.00 -4.46 A
REMARK:

1. AF: Antenna Factor, Cable: Cable Loss, Pre-Amp: Preamplifier gain, Filter: High Pass Filter Insertion Loss

2. Spectrum analyzer setting P(Peak): RBW=1MHz, VBW=1MHz, A(Average): RBW=1MHz, VBW=10Hz
3. The result basic equation calculation is as follow:

Level = Reading + AF + Cable — Preamp + Filter , Margin = Level-Limit
4. The other emission levels were 20dB below the limit
5. The test limit distance is 3M limit.
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