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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: CARD ACCESS, INC
11778 SOUTH ELECTION ROAD
SUITE 260
DRAPER, UT 84020, U.S.A.

EUT DESCRIPTION: WLAN 802.11bgn 2.4GHz 1x1 and Bluetooth LE v4.0 Bridge
MODEL.: CA-FYX100
SERIAL NUMBER: CONDUCTED (CB1), RADIATED (RF1)
DATE TESTED: JANUARY 30- FEBRUARY 23, 2013
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

UL CCS tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fail in this report are opinions expressed by UL CCS based
on interpretations and/or observations of test results. Measurement Uncertainties were not
taken into account and are published for informational purposes only. The test results show that
the equipment tested is capable of demonstrating compliance with the requirements as
documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL CCS will constitute fraud and
shall nullify the document. This report must not be used by the client to claim product
certification, approval, or endorsement by NVLAP, NIST, any agency of the Federal
Government, or any agency of any government.

Approved & Released For UL CCS By: Tested By:
FRANK IBRAHIM STEVE AGUILAR
WISE PROJECT LEAD EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

UL CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation
can be viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 494 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a WLAN 802.11bgn 2.4GHz 1x1 and Bluetooth LE v4.0 Bridge.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 20.62 115.35
2412 - 2462 802.11g 25.23 333.43
2412 - 2462 802.11n HT20 24.45 278.61
2422 - 2452 802.11n HT40 21.01 126.18
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a stamped metal monopole antenna, with a maximum gain of 2.1 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 7505443.

The EUT driver software installed during testing was PuTTY rev 1.19.4.
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, and Z, it
was determined that Y orientation was worst-case orientation; therefore, all final radiated testing
was performed with the EUT in Y orientation.

WiFi is co-located with BT as follows:
WLAN and BT radios transmit at the same time, but not sharing the same antenna.

Protocol used for harmonics and spurious in the restricted bands was radiated for EUT with
antenna.

Worst-case data rates as provided by the client were:
802.11b mode: 1 Mbps
802.11g mode: 6 Mbps

802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop IBM 1871 L3-AWBAG6 Dof C
Power Supply IBM 08K8204 11508k8204Z6LV3BW5NO DofC
Development Board Card Access Eng. |PCA-Gonfola |5C --

/O CABLES

1/O Cable List

Cable [Port # of identical |Connector Cable Type Cable Remarks

No ports Type Length (m)

1 AC 1 AC,3P Unshielded 1.8 3 prong

2 AC 1 AC,2P Unshielded 1.9 2 prong

3 AC 1 AC,2P Unshielded 2 3 prong

4 DC 1 Barrel Shielded 1.8 Ferrite on Laptop side
5 LAN 1 RJ45 Unshielded 0.8 Ferrite on Laptop side
6 UsSB 1 USB to mini Shielded 1 Testing only

7 RF 1 U.FLto SMA Shielded 0.3 Testing only
TEST SETUP

The EUT is a stand -alone device.
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SETUP DIAGRAM FOR TESTS

RADIATED

MAINS POWER SOURCE
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SETUP DIAGRAM FOR CONDUCTED TESTS

DEVELOPMENT CARD

PSA OR POWER
METER POWER
SUPPLY

MAINS POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test EQuipment List

Description Manufacturer [Model Asset Cal Date |Cal Due
Power Meter Agilent / HP N1911A -- 07/27/12 |07/27/13
Peak / Average Power Sensor Agilent / HP E9323A -- 07/26/12 |[07/26/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00986 |03/22/12 |03/22/13
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01176 |12/13/12 |12/13/13
Antenna, Horn, 18 GHz EMCO 3115 C00872 |12/11/12 [12/11/13
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 |10/19/12 |10/19/13
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 |08/08/12 |08/08/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00996 |05/11/12 |05/11/13
Antenna, Horn, 18 GHz EMCO 3115 C00783 ]10/25/12 |10/25/13
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 |10/22/12 [10/22/13
Antenna, Biconolog, 30MHz-1 GHz [Sunol Sciences |JB1 C01011 |03/23/12 |03/23/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 |01/28/13 |01/28/14
EMI Test Receiver, 30 MHz R&S ESHS 20 NO02396 |08/08/12 |08/08/13
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/13 |01/14/14
Antenna, Horn, 18 GHz ETS 3117 C01006 |12/11/12 |12/11/13
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 |10/21/12 [10/21/13
Preamplifier, 26.5 GHz Agilent / HP 8449B C01052 |10/22/12 |10/22/13
Antenna, Horn, 26.5 GHz ARA MWH-1826/B [C00980 [11/14/12 |11/14/13
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 D01 v02; Zero-Span Spectrum Analyzer Method.

7.1. ON TIME AND DUTY CYCLE RESULTS done
Mode ON Time| Period |Duty Cycle| Duty Duty Cycle
B X Cycle | Correction Factor
(msec) | (msec) | (linear) (%) (dB)
802.11b 8.1790| 8.2300 0.99 99% 0.000
802.11g 1.3460| 1.4120 0.95 95% 0.208
802.11n HT20 1.2650| 1.3300 0.95 95% 0.218
802.11n HT40 0.6233| 0.6700 0.93 93% 0.314
7.2. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v02, Section 7.0.
Output Power: KDB 558074 D01 v02, Sections 8.1.2.

Power Spectral Density; KDB 558074 D01 v02, Sections 9.1.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v02, Sections 10.1.

Out-of-band emissions in restricted bands: KDB 558074 D01 v02, Sections 10.2.1.
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7.3. DUTY CYCLE PLOTS done
DUTY CYCLE 802.11b MODE
i Agilent 21:40:13 Feh8, 2013 R T IFrequhanneI
y : 3 Center Freq
::;z]:]-l? dBp #htten 0 dB = 5 45200000 GHz
Start Freq
2 45200000 GHz
Stop Freq
2 45200000 GHz
CF Step
1.00000000 hHz
Auto Ilan|
Center 2.462 000 GHz Span 0 Hz
Res BW 1 MHz Sweep 15.48 ms (601 pts) |88 DFDB%%DCDDE Sﬁi
mpl =]
Signal Track
On OHf
DUTY CYCLE 802.11g MODE
- Agilent 18:42:11 Feb 12, 2013 R T |FrequhanneI
A Mkl 1346 ms Conter F
Ref8 dBm #Atten 20 dB 027 dB enter Freg
HPeak | | T 243700000 GHz
Log v P
10 Start Freg
dB/ 243700000 GHz
Stop Freq
2 43700000 GHz
CF Step
1.00000000 hHz
LgAv Auto Man
Center 2.437 000 GHz Span 0 Hz F Offset
Res BW 1 MHz VBW 1 MHz Sweep 3.96 ms 601 pts) ||, (ood ST
Matker Trace X Pz Amplitude )
1R (4] 2229 ms -5.45 dBm
14 (1) 1346 027 dB ;
2R (] 2218 :z -5.53 dBm Slgnal TraCk
20 (1) 1.412 m= 0.05 dB On Off
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DUTY CYCLE 802.11n HT20 MODE

e Agilent 18:45:13 Feb 12,2013

ET

|Fre§fChanneI |

Ref 8 dBm

#Atten 20 dB

A MEZ  1.33 ms

0.66 dB

#Feak |

Center Freq
243700000 GHz

MR

A

Start Freq
2.43700000 GHz

Stop Freq
243700000 GHz

LgAv

CF Step
1.00000000 kHz
Auto Man

Center 2.437 000 GHz
Res BW 1 MHz

VBW 1 MHz

Span 0 Hz

Sweep 3 ms (601 pts)

Trace
[8)]
n
[8)]
(1

X Atz
1.32 ms

1.265 ms
1.32 ms
132 ms

Amplitude
-5.47 dBm
040 de
-6.47 dBm
066 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

DUTY CYCLE 802.11n HT40 MODE

e Agilent 18:51:18 Feb 12,2013

R T

|FrequhanneI |

Ref 8 dBm

#Atten 20 dB

A Mkrl B23.3 ps

4.05 dB

#Peak |

Center Freq
243700000 GHz

I o

Start Freq
243700000 GHz

Stop Freq
2 43700000 GHz

LgAv

CF Step
1.00000000 MHz

Center 2.437 000 GHz
Res BW 1 MHz

VBW 1 MHz

Span 0 Hz

Sweep 2 ms (601 pts)

Trace
n
[8)]
4]
[8)]

X Beis
1.202 ms
G233 s
1.202 ms
G670 ps

Amplitude
-10.74 dBm
405 dB
-10.74 dBm
112 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off
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8. ANTENNA PORT TEST RESULTS
8.1. 802.11b MODE IN THE 2.4 GHz BAND

8.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel|Frequency|6 dB Bandwidth{Minimum Limit|
(MHz) (MHz) (MHz)
Low 2412 10.095 0.5
Mid 2437 10.110 0.5
High 2462 10.095 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Hh o Agilent

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A& Mkrl 10.095 MHz
0.19 dB

#Peak

Center Freg
2.41200000 GHz

Start Freg
240450000 GHz
Stop Freg
241950000 GHz

dBm

LgAv

CF Step
1.50000000 hHz
At Ma

V1 S2
S3 FC

AR
off):

FTun
Swp

Center 2.412 000 GHz

#Res BW 100 kHz ZVBW 300 kHz

Span 13 MHz
Sweep 1.467 ms (1001 pis)

Freq Offset

0.00000000 Hz
Signal Track
Cn Off

6 dB BANDWIDTH MID CH
e Agilent

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 10110 MHz
-0.63 dB

#Feak

Center Freq
243700000 GHz
Start Frag
242950000 GHz
Stop Freq
244450000 GHz

dBm

LgAv

CF Step
150000000 hHz
Auto hdan|

V1 S2
S3 FC

AR
off}:

FTun
Swp

Center 2.437 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 15 MHz
Sweep 1.467 ms (1001 p1s)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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6 dB BANDWIDTH HIGH CH

e Agilent

R T |Fre§fChanneI |

Ref 20 dBm

Atten 20 dB

A Mkrl 10095 MHz
0.54 dB

#Feak

Center Freq
2 46200000 GHz
Start Freq

2 45450000 GHz
Stop Freq

2 46950000 GHz

dBm

LgAv

CF Step
150000000 hHz
Auto Man

V1 52
S3 FC

AA

aff):
FTun

Swp

Center 2.462 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 15 MHz

Sweep 1.467 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.1.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 14.2852
Mid 2437 14.2488
High 2462 14.2442
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 12:18:39 Jan 31,2013

R T |FrequhanneI |

I Center Freq

Ch Freq 2412 GHz

Trig  Free {5 43500000 GHz

Oceupied Bandwidth

Averages: 100

Start Freq
239700000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Stop Freq

242700000 GHz

Log

10

dB/

CF Step

Offst

I 3.00000000 hMHz

11.1

dB

At hdan|

Freq Offset

Center 2.412 00 GHz

#Res BW 300 kHz #VBW 910 kHz

Sweep 1.067 ms (1001 ps)

Span 30 MHz 0.00000000 Hz

Occupied Bandwidth
14.2852 MHz

29.439 kHz
17,237 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
#dB  -25.00 dB

Signal Track
99.00 % ||on Off

99% BANDWIDTH MID CH
s Agllent 122033 Jan 31,2013

R T |Fre§fChanneI |

Ch Freq 2437 GHz

Center Freq

Trig Free {5 43700000 GHz

Oceupied Bandwidth

Averages: 100 I |

Ref 20 dBm Atten 20 dB

Start Frag
242200000 GHz

#Samp |

3

Stop Freqg
245200000 GHz

CF Step

3.00000000 MHz

Auto Man

Freq Offset

Center 2.437 00 GHz

#Res BW 300 kHz #VBW 910 kHz

Sweep 1.067 ms (1001 pts)

Span 30 MHz 0.00000000 - Hz

Occupied Bandwidth
14.2488 MHz

28.496 kHz
17.153 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
#dB  -26.00dB

Signal Track
99.00 % ||lon Off
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

99% BANDWIDTH HIGH CH
- Agllent 12:22.08 Jan 31,2013

R T |FrequhanneI |

Center Freg

Ch Freq 2,462 GHz Trig  Free 2 46200000 GHz
Occupied Bandwidth Averages: 100 I |
| Start Freq
2.44700000 GHz
Ref 20 dBm Atten 20 (B
#Samp | I Stop Freq
Log bl A Lin i ol 2.47700000 GHz
10 218 — -
dB/ =1 TS CF Step
oftst |11 BTN, 3.00000000 MHz
11.1 i Auto Ifan
dB
Freq Offset
Center 2.462 00 GHz Span 30 MHz || 000000000 Hz
#Res BW 300 kHz #VBW 910 kHz  Sweep 1.067 ms (1001 pts)
- - Signal Track
Occupied Bandwidth Qcc BW % Pwr  99.00 % ffon of
14.2442 MHz KB B0
Transmit Freg Error 5.358 kHz
i dB Bandwidth 17171 MHz*
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DATE: APRIL 26, 2013
IC: 3681C-FYX1

REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

8.1.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS
Channel |[Frequency| Power
(MHz) (dBm)
Low 2412 17.09
Mid 2437 17.31
High 2462 17.80
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.1.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) | (dBm)
Low 2412 2.10 30.00 30 36 30.00
Mid 2437 2.10 30.00 30 36 30.00
High 2462 2.10 30.00 30 36 30.00
Results
Channel |Frequency Meas Total Power [ Margin
Power Corr'd Limit
Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 19.70 19.70 30.00 -10.30
Mid 2437 20.00 20.00 30.00 -10.00
High 2462 20.62 20.62 30.00 -9.38
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

OUTPUT POWER, LOW CH Span should be between 1.05 times

6 dB BW

4 Agilent 22:26:32 Feb 1, 2013 R T |Freg/Channel
A Nkt 12,000 MHz Contor F
enter Freq
Ref 20.89 dBm Atten 20 B Band Pwr  19.70 dBm 2 41900000 GHa
#Peak
Log
10 Start Freq
dB/ 2406500000 GHz
Offst
11.1
dB Stop Freq
2.41800000 GHz
CF Step
) 120000000 MHz
ELgAv Luto Ilan
Vi s2 Freq Offset
S3 FC 0.00000000 Hz
aff): .
ETun Signal Track
Swp On off
Center 2.412 000 GHz Span 12 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (1001 pts)

OUTPUT POWER, MID CH
- Agilent 22:32.27 Feb1,2013

R T

Freg/Channel

Ref 21.04 dBm Atten 20 dB

A kel 12.000 WHz
Band Pwr 2000 dBm

#FPeak
Log

Center Freq
| 2.43700000 GHz

10
dB/

Offst
11.1

dB

Start Freq
243100000 GHz
Stop Freq
244300000 GHz

#Lghv

CF Step
120000000 hHz
Auto hdan|

V1 S2
S3 FC

aff}:
FTun
Swp

Center 2.437 000 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 12 MHz
Sweep 20 ms (1001 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Oif

—

Page 24 of 128

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

OUTPUT POWER, HIGH CH

- Agilent 22:34:43 Feb 1, 2013 R T [Freg/Channel

A kel 12,000 MHz Conter
"y efner Fred
Ref 21.44 dBm Atten 30 dB Band Pwr 2062 dBm 2 AF00000 GHa
#Peak
Log
10 Start Freq
dB/ 245600000 GHz
Offst
11.1
dB Stop Freq
245500000 5Hz

CF Step
1.20000000 hHz
Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

#LghAv

Swp

Center 2.462 000 GHz Span 12 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

8.1.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
PSD Results
Channel | Frequency Meas Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -6.63 8.0 -14.6
Mid 2437 -6.92 8.0 -14.9
High 2462 -6.46 8.0 -14.5
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

PSD, Chain 0

PSD, LOW CH

W Agilent 22:48:11 Feb1,2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.412 750 GHz
£.63 dBm

#Peak

Center Freq
241200000 GHz

Start Freq
2.40450000 GHz
Stop Freq
2.41950000 GHz

CF Step
160000000 hHz
At hdan|

FTun

Swp

Center 2.412 000 GHz
#Res BW 3 kHz

Span 15 MHz |

#VBW 10 kHz Sweep 5.592 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

—

PSD, MID CH

i Agilent 22:60:22 Feb1,2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.437 795 GHz
£.92 dBm

#Peak

Stop Freq
2.44450000 GHz

Center Freq
2 43700000 GHz
Start Freq

2 42950000 GHz

CF Step
160000000 hHz
At hdan|

FTun

Swp

Center 2.437 000 GHz
#Res BW 3 kHz

Span 15 MHz |

#VBW 10 kHz Sweep 5.592 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

PSD, HIGH CH
- Agilent 22:52:20 F

eb1,2013

ET

|Fre§fChanneI |

Ref 20 dBm

Atten 20 dB

Mkr1 2.460 050 GHz
£.46 dBm

#Peak

Stop Freq
2 46950000 GHz

Center Freq
2 46200000 GHz
Start Freq

2 45450000 GHz

dBm

#LghAv

CF Step
150000000 hHz
Auto Man

V1 52
S3 FC

AA

aff):
FTun

Swp

Center 2.462 000 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 15 MHz |
Sweep 5.592 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.1.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
s Agilent D0:00:55 Feb 2, 2013 R T [Freg/Channel |

Mkr1 2.438 494 GHz Centor F

enter Fredg

Bef ?0 dBm Atten 20 dB 7.95 dBm 5 43700000 GHz
#Peak

Start Freq

2.43100000 GHz

Stop Freq

244300000 GHz

CF Step

1.20000000 MHz
Auto Man|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aif}: .
ETun Signal Track

Swp On Off

Center 2.437 000 GHz Span 12 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 1.2 ms (2001 pts)

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
e Agilent 00:08:04 Feh 2, 2013 FE T |Freg/Channel

Mkr1 2.397 00 GHz Conter

E ener Fred

Bef ?0 dBm Atten 20 dB 23.33 dBm 5 AUO00000 GHz
#Peak

Start Freq

237000000 GHz

Stop Freq

243000000 GHz

CF Step
| 6.00000000 MHz
LgAv Auto Ilan

V1 S2 Freq Offset
S3 FC _ i 0.00000000 Hz

off):
FTun
Swp

dBm

Signal Track
On Off

Center 2.400 00 GHz Span 60 MHz
#Res BW 100 kHz #WBW 300 kHz  Sweep 5.733 ms 2001 pts)
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
- Agilent 00:11:58 Feb 2, 2013 R T [|Freg/Channel

Mkr1 2.488 02 GHz Corter F

; enter Fred
Bef ?0 dBm Atten 20 dB 43.78 dBm 5 ARSEONON GHe
#Peak
Log
10 Start Freq
dB/ 244350000 GHz
Offst
11.1
dB Stop Freq
DI 252350000 GHz

124
dBm Y CF Step

5.00000000 hMHz
LgAv Auto [ET

V1 s2 Freq Offset
53 FC S 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.483 50 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 7.733 ms (2001 pts)
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
- Agilent 00:07:53 Feb2, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr3 1.614 GHz
-30.21 dBm

#Peak

Center Freq
13.0150000 GHz

Log

10
dB/

Offst

Start Freq
300000000 MHz

11.1

dB

Dl

Stop Freq
26.0000000 GHz

124
dBm

LgAv |

CF Step
285700000 GHz
At hdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marer Trace
1 (1
2 n
2 (1
4 [8)]

X Pis

445 MHz

786 MHz
1614 GHz
3211 GHz

Amplitude
-55.70 dBm
-46.858 dBm
-50.21 dBm
-41.74 dBm

Freq Offset
0.00000000 Hz

Signal Track

On Off

OUT OF BAND MID CH
i Agilent 00.02:31 Feb2,2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkrid 4.873 GHz
-35.27 dBm

#Peak

Center Freq
13.0150000 GHz

Log
10

dB/

Offst

Start Freq
300000000 MHz

11.1

dB

Dl

Stop Freq
26.0000000 GHz

124

dBm

LgAv |

CF Step
285700000 GHz
At hdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marer Trace
1 (1
2 n
2 (1
4 [8)]

X Pis

209 MHz
1627 GHz
2250 GHz
4573 GHz

Amplitude
-47.05 dBm
-51.84 dBm
-30.56 dBm
-55.27 dBm

Freq Offset
0.00000000 Hz

Signal Track

On Off
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

OUT OF BAND HIGH CH
e Agilent 00:13:47 Feb 2, 2013 BT |Fre§fChanneI I

Mkr3 3.276 GHz

Ref 20 dBm Atten 20 dB 40.71 dBm
#Peak

Center Freq
13.0150000 GHz

Start Freq
30.0000000 MHz

B Stop Freq
oI L 26.0000000 GHz

124
dBm W R M CF Step

| 2.89700000 GHz
LyAv | Auto Mar
Start 30 MH:z Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (2001 pts)

hatker Trace X Pz Amplitude
1 )] 822 MHz -4G.21 dBm

2 ] 1640 GHz 52,51 dBm .
3 (] 2276 GHz 2071 dBm Signal Track
4 On off

1 4925 GH=z -52.86 dBm

Freq Offset
0.00000000 Hz
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.2. 802.11g MODE IN THE 2.4 GHz BAND

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel|Frequency|6 dB Bandwidth|[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.375 0.5
Mid 2437 16.375 0.5
High 2462 16.350 0.5
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REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

e Agilent

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

& Mtkrl 16.375 MHz
0.75 dB

#Peak

Center Freq
241200000 GHz
Start Freq
239950000 GHz

Stop Freq
2.42450000 GHz

CF Step
260000000 hWHz
At hdan|

FTun

Swp

Center 2.412 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25 MHz
Sweep 2.4 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

6 dB BANDWIDTH MID CH

- Agilent

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

& Mtkrl 16.375 MHz
0.45 dB

#Peak

Center Freq
2 43700000 GHz
Start Freq

2 42450000 GHz
Stop Freq

2 44950000 GHz

CF Step
260000000 hWHz
At hdan|

FTun
Swp

Center 2.437 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25 MHz
Sweep 2.4 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

6 dB BANDWIDTH HIGH CH
e Agilent R T |Freg/Channel

A kel 16,350 MHz Conter
; enter Freq
Ref 20 dBm Atten 20 dB 0.35 dB 2 AF00000 GHa
#Peak
Log
10 Start Freq
dB/ 2.44950000 GHz
Offst
11.1
Stop Freq
247450000 GHz

0.3
dBm CF Step

250000000 MHz
LygAv Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Swp

Center 2.462 000 GHz Span 25 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 2.4 ms (1001 pts)

Page 36 of 128

UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 16.5259
Mid 2437 16.5283
High 2462 16.4709
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

99% BANDWIDTH

99% BANDWIDTH LOW CH
5 Agilent 12:26:54 Jan 31,2013

R T |FrequhanneI |

Ch Freq 2412 GHz

Center Freq

Free Il 5 41200000 GHz

Trig

Oceupied Bandwidth

Averages: 100

Start Freq
239700000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Stop Freq

Log

242700000 GHz

10

dB/

<« CF Step

Offst

FITE T 3.00000000 MHz

11.1

At hdan|

dB

Freq Offset

Center 2.412 00 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 30 MHz 0.00000000 Hz

Sweep 1.067 ms (1001 ps)

Occupied Bandwidth
16.5259 MHz

-4.189 kHz
25.280 MHz"

Transmit Freq Error
x dB Bandwidth

Signal Track
Occ BYY % Puwr Off

¥ dB

95.00 %
-26.00 dB

On

99% BANDWIDTH MID CH
- Agllent 12.28:53 Jan 31,2013

R T |FrequhanneI |

Ch Freq 2437 GHz

Center Freq

Free |l 5 43700000 GHz

Trig

Oceupied Bandwidth

Averages: 100

Start Freq
242200000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Stop Freq

Log

245200000 GHz

10

dB/

CF Step

Offst

3.00000000 MHz

11.1

At hdan|

dB

Freq Offset

Center 2.437 00 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 30 MHz 0.00000000 Hz

Sweep 1.067 ms (1001 ps)

Occupied Bandwidth
16.5283 MHz

16.283 kHz
23.891 MHz"

Transmit Freq Error
x dB Bandwidth

Signal Track
Occ BYY % Puwr Off

¥ dB

95.00 %
-26.00 dB

On
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

99% BANDWIDTH HIGH CH
- Agilent 12:29:52 Jan 31,2013

R T |FrequhanneI |

Ch Freq 2.462 GHz

Center Freq

Free |l 5 45200000 GHz

Trig

Oceupied Bandwidth Averages: 100

| Start Freq

Ref 20 dBm Atten 20 dB

2.44700000 GHz

#Samp | |

Stop Freq

247700000 GHz

Log PN By I R PPN NI

10

dB/

“ CF Step

Offst

11.1

WP 3.00000000 MHz
]

dB

Auto
Freq Offset

Center 2.462 00 GHz

Span 30 MHz

0.00000000 Hz

#Res BW 300 kHz

#VBW 910 kHz

Sweep 1.067 ms (1001 pts)

Signal Track

Occ BYY % Puwr 99.00 % ||on

Occupied Bandwidth

¥ dB

Off
-26.00 dB

16.4709 MHz

12,296 kHz
24797 MHz"

Transmit Freq Error
¥ dB Bandwidth
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DATE: APRIL 26, 2013
IC: 3681C-FYX1

REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1
8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS
Channel |[Frequency| Power
(MHz) (dBm)
Low 2412 15.38
Mid 2437 16.83
High 2462 16.53
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.2.4. OUTPUT POWER

LIMITS

FCC §15.247

IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 2.10 30.00 30 36 30.00
Mid 2437 2.10 30.00 30 36 30.00
High 2462 2.10 30.00 30 36 30.00
Results
Channel |Frequency Meas Total Power | Margin
Power Corr'd Limit
Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 24.77 24.77 30.00 -5.23
Mid 2437 24.66 24.66 30.00 -5.34
High 2462 25.23 25.23 30.00 -4.77
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

OUTPUT POWER

OUTPUT POWER, LOW CH
5 Agilent 20.09.05 Feb 1, 2013

R T

Frag/Channel

Ref 23.63 dBm Atten 30 dB

A Mkl 1637 MHz
Band Pwr 2477 dBm

#Peak |

[&

Center Freq
241200000 GHz
2 Start Freg
240200000 GHz

Stop Freq
242200000 GHz

#Lghv

Auto

CF Step
200000000 MHz

Ilan)

V1 s2
S3 FC

off):

FTun

Signal
On

Swp

Center 2.412 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Freq Offset
0.00000000 Hz

Span 20 MHz ‘
Sweep 20 ms (1001 pts)

Track
Off

OUTPUT POWER, MID CH
- Agllent 20:1113 Feb 1,2013

R T

Frag/Channel

Ref 23.43 dBm Atten 30 dB

A Mkl 1637 MHz
Band Pwr 2466 dBm

#Peak

Center Freq

‘ 2 43700000 GHz
TR Start Freqg
2 42700000 GHz

Stop Freq

2 44700000 GHz

#Lghv

Auto

CF Step
200000000 MHz

Ilan)

V1 s2
S3 FC

off):

FTun

On

Swp

Center 2.437 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Freq Offset
0.00000000 Hz

Signal Track

Span 20 MHz ‘
Sweep 20 ms (1001 pts)

Off
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

OUTPUT POWER, HIGH CH

i Agilent 20:14:38 Feb 1, 2013 F T |Freg/Channel

A Mkl 1637 MHz Conter
efner Fred
Ref 23.91 dBm Atten 30 dB Band Pwr 2523 dBm 2 AF00000 GHa
#Peak
10 © Start Freg
dB/ 245200000 GHz
Offst
11.1
dB Stop Freq
247200000 GHz

CF Step
2.00000000 hWHz
Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp On off

Center 2.462 00 GHz Span 20 MHz ‘
#Res BW 1 MHz Z#WBW 3 MHz Sweep 20 ms (1001 pts)

#LghAv
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

8.2.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
PSD Results
Channel | Frequency | Meas Limit | Margin
(MHz) (dBm) [ (dBm)| (dB)

Low 2412 -8.47 8.0 -16.5

Mid 2437 -8.70 8.0 -16.7

High 2462 -7.40 8.0 -15.4
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

PSD, Chain 0

PSD, LOW CH
5 Agilent 22:57.26 Feb 1, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.41% 766 GHz
8.47 dBm

#Peak

Center Freq
241200000 GHz
Start Freq
239975000 GHz
Stop Freq

2 42425000 GHz

CF Step
245000000 hHz
At hdan|

FTun
Swp

Center 2.412 000 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 24.5 MHz
Sweep 9.133 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

PSD, MID CH
@ Agllent 22:59.51 Feb 1,2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.442 929 GHz
8.70 dBm

#Peak

Center Freq
2 43700000 GHz
Start Freq

2 42475000 GHz
Stop Freq

2 44925000 GHz

CF Step
245000000 hHz
At hdan|

FTun
Swp

Center 2.437 000 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 24.5 MHz
Sweep 9.133 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

PSD, HIGH CH
e Agilent 23:02:55 Feb 1, 2013 R T |Freq;’ChanneI |

Mkr1 2.468 860 GHz Centor F

T4 enter Fredg
Bef ?0 dBm Atten 20 dB 7.40 dBm 5 ABA00000 GHa

#Peak
Start Freq
244975000 GHz
Stop Freq
247425000 GHz

8.0

dBm CF Step
245000000 hMHz

#LghAv Auto Mlan

Vi s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aif}: .
ETun Signal Track
On Off

Swp

Center 2.462 000 GHz Span 24.5 MHz | ‘
#Res BW 3 kHz #WVBW 10 kHz Sweep 9.133 s (1001 pts)
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.2.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

i Agilent 00:24:59 Feh 2, 2013 F T |Freg/Channel

Mkr1 2.441 99 GHz Center E

; enter Fred

E;Lig dBm Atten 20 B 4.89 dBm 5 45700000 GHz
Log

10 Start Freg

(IB IR A TS WL P S BBk Lo ol Ly Pl | ool o L 242?00000 GHZ
Offst
11.1

dB Stop Freq

2.44700000 GHz

CF Step
2.00000000 hMHz
LgAv Auto Ilan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 2.437 00 GHz Span 20 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 2 ms (2001 pts)

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

4 Agilent 00:31:00 Feh 2, 2013 R T |Freg/Channel

Mkr1 2.399 82 GHz Center F

- enter Freg

Bef ?0 dBm Atten 20 dB 21.03 dBm 5 40000000 GHa
#Peak

Start Freq

2.37000000 GHz

Stop Freq

2.43000000 GHz

dBm CF Step
L 5.00000000 MHz

LgAv Ao flan|

V1 S2 Freq Offset
S3 FC 0.00000000 Hz

aif}: .
ETun Signal Track
On off

Swp

Center 2.400 00 GHz Span 60 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 5.733 ms (2001 pts)
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REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013

IC: 3681C-FYX1

HIGH CHANNEL BANDEDGE

OUT-OF-BAND EMISSIONS

AUTHORIZED BAND EDGE HIGH CH
4 Agilent 00:36:16 Feb2, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.483 90 GHz
-31.14 dBm

#Peak
Log

10
dB/

Offst
11.1

dB
]|

Center Freq
2 48350000 GHz
Start Freq

2 44350000 GHz
Stop Freqg

2 52350000 GHz

-15.1
dBm

LgAv

CF Step
5.00000000 MHz
Auto hdan

V1 S2
S3 FC

off):

FTun
Swp

#Res BW 100 kHz

Center 2.483 50 GHz

#VBW 300 kHz

Span 80 MHz

Sweep 7.733 ms (2001 pts)

Freq Cffset
0.00000000 Hz

Signal Track
On Off

—

OUT OF BAND LOW CH
% Agilent 00:33:18 Feb2, 2013

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkrd 24909 GHz
48.92 dBm

#Peak

Center Freq
13.0150000 GHz

Log
10

dB/

Offst

Start Freq
30.0000000 MHz

11.1

dB

Dl

Stop Freq
260000000 GHz

-15.1
dBm

LgAv |

CF Step
2B5700000 GHz
Auto hdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marer Trace
1 n
[8)]

z
3 (13
4 o))

X Pois
445 MHz
76 MHz
2211 GHz
24000 GHz

Amplitude
-55.71 dBm
-50.288 dBm
-41.62 dBm
-42.92 dBm

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

OUT OF BAND MID CH
i Agilent 00:27:12 Feb 2, 2013 R T |Freg/Channel

Mkrd 24.221 GHz

Center Frag
Ref 20 dB Atten 20 dB 4934 dB
sPoak [— == M 130150000 GHz

Log
10 Start Freq
dB/ 30.0000000 MHz
Offst

1.1
dB Stop Freq
DI ; 260000000 GHz
5.1
dBm P S CF Step
2 59700000 GHz

Lohv | futa Mar]

Start 30 MHz Stop 26.000 GHz

#Res BW 100 kHz #WBW 300 kHz Sweep 2.482 s (2001 pts)

Matker Trace X Pz Amplitude
1 (4] 445 MHz -55.95 dBm
2 1 208 MH=z -50.32 dBm
3 1 3250 GHz -40.22 dBm
4

Fraq Offset
0.00000000 Hz

Signal Track

) 24221 GHz -40.34 dBm On Off

|

OUT OF BAND HIGH CH
# Agilent 00:37:19 Feb 2, 2013 R T [Freg/Channel

Mkrd 3.276 GHz

Center Freg
Ref 20 dB Atten 20 dB 40.19 dB
#Poak [— == M 130150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm (B Dt CF Step
259700000 GHz
Auto hdan|

LgAv |

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #WBW 300 kHz Sweep 2.482 s (2001 pts)

Mater Trace X Pois Amplitude
1 (4] 445 MHz -55.82 dBm

Freq Offset
0.00000000 Hz

2 o¥ 822 MHz -51.40 dBm :
e () 1,590 GHz 705 dBm Signal Track
g Cn

1 2276 GHz -40.19 dBm —ﬁ

|
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

8.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Channel|Frequency|6 dB Bandwidth{Minimum Limit|
(MHz) (MHz) (MHz)
Low 2412 17.576 0.5
Mid 2437 17.524 0.5
High 2462 17.576 0.5
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

we Agilent 11:33:56 Jan 31,2013

R T

|Freq;’ChanneI |

Ref 20 dBm Atten 20 dB

A Mkrl 17 576 MHz
-0.11 dB

#Peak

Center Freq
241200000 GHz
Start Freq
239900000 GHz
Stop Freq

2. 42500000 GHz

A7
dBm

LgAv

CF Step
260000000 hMHz
Auto Man|

V1 s2
53 FC

AR
off):

FTun

Swp

Center 2.412 000 GHz

#Res BW 100 kHz #WVBW 300 kHz

Span 26 MHz
Sweep 2.533 ms (1001 pts)

Fraq Offset
0.00000000 Hz

Signal Track
On Off

—

6 dB BANDWIDTH MID CH

- Agilent 11:36:45 Jan 31,2013

R T

Fraeg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 17 524 MHz
0.14 dB

#Peak
Log

10
dB/

Offst
11.1

dB

Center Freq
2 43700000 GHz
Start Freq
242400000 GHz

Stop Freq
245000000 GHz

1.9
dBm

LgAv

CF Step
260000000 MHz
Auto Man

V1 52
S3 FC

AA

aff):
FTun
Swp

Center 2.437 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 26 MHz
Sweep 2.533 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013

IC: 3681C-FYX1

6 dB BANDWIDTH HIGH CH
s Agllent 11:43.08 Jan 31,2013

R T |Fre§fChanneI |

Ref 20 dBm

Atten 20 dB

A Mkrl 17 576 MHz
0.40 dB

#Feak

1.3
dBm

LgAv

Center Freq
2 46200000 GHz
Start Freq
244800000 GHz
Stop Freq

2 47500000 GHz

CF Step
260000000 MHz
Auto Man

V1 52
S3 FC

AA

aff):
FTun

Swp

Center 2.462 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 26 MHz

Sweep 2.533 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 17.6648
Mid 2437 17.6483
High 2462 17.6607
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

99% BANDWIDTH

99% BANDWIDTH LOW CH
5 Agilent 12:33.57 Jan 31,2013

R T |FrequhanneI |

Ch Freq 2412 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Ref 20 dBm Atten 20 dB

#Samp

Log

10

Center Freq
241200000 GHz

Start Freq
239700000 GHz

Stop Freq
2.42700000 GHz

dB/

=

Offst

11.1

dB

Center 2.412 00 GHz

Span 30 MHz

CF Step
3.00000000 MHz
Auto Ilan

Freq Offset
0.00000000 Hz

#Res BW 300 kHz

#VBW 910 kHz

Sweep 1.067 ms (1001 ps)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

17.6648 MHz

21.589 kHz
25167 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

On

Signal Track

Off

99% BANDWIDTH MID CH
- Agllent 12:38:50 Jan 31,2013

R T |FrequhanneI |

Ch Freq 2437 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Ref 20 dBm Atten 20 dB

#Samp

Log

Center Freq
2 43700000 GHz

Start Freq
242200000 GHz

Stop Freq
2.45200000 GHz

10

dB/

Offst

11.1

dB

Center 2.437 00 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 30 MHz

Sweep 1.067 ms (1001 ps)

CF Step
3.00000000 MHz
Auto Ilan

Freq Offset
0.00000000 Hz

Occupied Bandwidth
17.6483 MHz

-9.892 kHz
23.728 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

99% BANDWIDTH HIGH CH
i Agllent 12:38:34 Jan 31,2013

R T |Fre§fChanneI |

Ch Freg 2462 GHz

Occupied Bandwidth Averages: 100

- Center Freq
3 2.45200000 GHz

Ref 20 dBm Atten 20 dB

#Samp [ [ |

Log [, ! .

| Start Freq
244700000 GHz
Stop Freq

2 47700000 GHz

10 i Bl L

dB/

Offst

11.1

dB

Center 2.462 00 GHz

#Res BW 300 kHz #WBW 910 kHz Sweep 1.067 ms (1001 pts)

Span 30 MHz

e CF Step
PR 3.00000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Transmit Freq Error -24.817 kHz
x dB Bandwidth 24.312 MHz*

17.6607 MHz xdB  -26.00dB

Occupied Bandwidth Qe BWY % Puwr 59.00 % [llon

Signal Track

Off

Page 56 of 128

UL CCS
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.1dB (including 10 dB pad and 1.1dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

RESULTS
Channel |[Frequency| Power
(MHz) (dBm)
Low 2412 14.64
Mid 2437 16.22
High 2462 15.77
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

8.3.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
Limits
Channel [Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) [ (dBm) [ (dBm)
Low 2412 2.10 30.00 30 36 30.00
Mid 2437 2.10 30.00 30 36 30.00
High 2462 2.10 30.00 30 36 30.00
Results
Channel [Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 23.95 23.95 30.00 -6.05
Mid 2437 23.83 23.83 30.00 -6.17
High 2462 24.45 24.45 30.00 -5.55
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REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

OUTPUT POWER

OUTPUT POWER, LOW CH
5 Agilent 202017 Feb 1, 2013

R T [Freg/Channel

Ref 22.46 dBm

Atten 30 dB

#Peak

-

A hkel 17570 MHz Conter
efner Fred
Band F'er 23.95 dBm 5 A1900000 GHz

< Start Freg
240150000 GHz

Stop Freq
2.42250000 GHz

CF Step

#Lghv

210000000 tHz
At hdan|

V1 s2
S3 FC

off):

Freq Offset
0.00000000 Hz

FTun

Signal Track
On Off

Swp

Center 2.412 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 21 MHz ‘
Sweep 20 ms (1001 pts)

OUTPUT POWER, MID CH
- Agllent 202225 Feb 1,2013

R T [Freg/Channel

Ref 22.36 dBm

Atten 30 dB

#Peak

A hkel 17570 MHz Conter
efner Fred
Band Pwr 23.83 dBm 5 43700000 GHz

e Start Freq
2 42650000 GHz

Stop Freq
2.44750000 GHz

CF Step

#Lghv

210000000 tHz
At hdan|

V1 s2
S3 FC

off):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Center 2.437 000 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 21 MHz ‘
Sweep 20 ms (1001 pts)
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

OUTPUT POWER, HIGH CH
e Agilent 20:24:44 Feb 1, 2013 BT |Fre§fChanneI I

A& kel 17570 MHz Center £

ener Fred

Ref 22.85 dBm Atten 30 dB Band Pwr 24.45 dBm 3 4500000 GHz
#Peak l

| ) | A . e e T Start Freq

I} 245150000 GHz

Stop Freq

247250000 GHz

CF Step
. 210000000 MHz
#LghAv Auto Mar]

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 2.462 000 GHz Span 21 MHz ‘
#Res BW 1 MHz ZWBW 3 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

8.3.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247

IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
PSD Results
Channel | Frequency | Meas Limit | Margin
(MHz) (dBm) [ (dBm)| (dB)

Low 2412 -9.26 8.0 -17.3

Mid 2437 -10.61 8.0 -18.6

High 2462 -9.60 8.0 -17.6
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

PSD, Chain 0

PSD, LOW CH

W Agilent Z3:08:19 Feb1,2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.415 392 7 GHz
9.26 dBm

#Peak

Center Freq
241200000 GHz
Start Freq
239835000 GHz
Stop Freq

2 42515000 GHz

CF Step
263000000 MHz
At hdan|

FTun
Swp

Center 2.412 000 0 GHz
#Res BW 3 kHz

Span 26.3 MHz

#VBW 10 kHz Sweep 9.804 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

PSD, MID CH
- Agllent 23.10:50 Feb 1,2013

R T

Frag/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.430 109 4 GHz
-10.61 dBm

#Peak

Center Freq
2 43700000 GHz
Start Freq

2 42385000 GHz
Stop Freq

2 45015000 GHz

CF Step
263000000 MHz
At hdan|

FTun
Swp

Center 2.437 000 0 GHz
#Res BW 3 kHz

Span 26.3 MHz

#VBW 10 kHz Sweep 9.804 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

PSD, HIGH CH

i Agilent 23:14:23 Feb 1, 2013 F T |Freg/Channel

Mkr1 2.466 076 5 GHz Conter
| efner Fred
Bef ?0 dBm Atten 20 dB 9.60 dBm 2 AF00000 GHa
#Peak

Log

10 Start Freqg

dB/ 244885000 GHz
Offst
11.1

Stop Freq

247515000 GHz

8.0
dBm CF Step

263000000 MHz
Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp On off

Center 2.462 000 0 GHz Span 26.3 MHz ‘
#Res BW 3 kHz #VBW 10 kHz Sweep 9.804 s (1001 pts)

#LghAv
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.3.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

4+ Agilent 00:50:40 Feb 2, 2013 R T |Freg/Channel

Mkr1 2.441 98 GHz Conter F

eflel Fred

Bef ?0 dBm Atten 20 dB 3.99 dBm 5 43700000 GHz
#Peak

Log

Start Freq

o 242700000 GHz

: Stop Freq

244700000 GHz

CF Step
2.00000000 hHz
Auto Man|

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aif): .
ETun Signal Track

Swp On Off

Center 2.437 00 GHz Span 20 MHz ‘
#Res BW 100 kHz #WVBW 300 kHz Sweep 2 ms (2001 pts)

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
& Agilent 00:54:51 Feb 2, 2013 R T |Freg/Channel

Mkr1 2.399 76 GHz Conter

E ener Fred
Eef ?0 dBm Atten 20 dB 20.62 dBm 2 40000000 GHa
#Peak
Log
10 Start Freq
dB/ ann 237000000 GHz
Ofst
11.1
dB Stop Freq
DI 243000000 GHz

-16.1
dBm ) CF Step

£.00000000 MHz
LgAv Auto tulan|

V1 S2 Freq Offset
S3 FC g 0.00000000 Hz

aif): .
ETun Signal Track
On Off

Swp

Center 2.400 00 GHz Span 60 MHz ‘
#Res BW 100 kHz #WBW 300 kHz  Sweep 5.733 ms 2001 pts)
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
- Agilent 00:57:56 Feb 2, 2013 R T [|Freg/Channel

Mkr1 2.483 50 GHz Corter F

K enter Fred
Bef ?0 dBm Atten 20 dB 31.91 dBm 5 ARSEONON GHe
#Peak
Log
10 Start Freq
dB/ LU gL 244350000 GHz
Offst
11.1
dB Stop Freqg
DI 252350000 GHz

-16.1
dBm CF Step

5.00000000 hMHz
LgAv Auto [ET

V1 s2 Freq Offset
53 FC - 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.483 50 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 7.733 ms (2001 pts)
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
% Agilent 01:03:52 Feb 2, 2013 R T |Freg/Channel

Mkrd 3.211 GHz

Center Freq
Ref 20 dB Atten 20 dB 4163 dB
#Poak [— et om ([ 13 0150000 e

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

(IB;II T L CF Step
285700000 5Hz
LgAv Auto Ilan

Start 30 MHz Stop 26,000 GHz F Offset
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.482 s (2001 pts) . DDB%%DDD Sflz
Mater Trace X Pois Amplitude )

1 45 445 MHz -55.49 dBm
2 1 808 MHz -51.22 dBm
3 45 1614 GH=z -57.88 dBm
4

Signal Track

1) 3211 GHz 41 63 dBm On Off

|

OUT OF BAND MID CH
4 Agilent 00:52:27 Feb 2, 2013 R T [|Ereg/Channel

Mkr4 3.250 GHz

Center Freq
Ref 20 dB Atten 20 dB 39.98 dB
#Poak [— et om ([ 13 0150000 e

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

dBm L I CF Step
285700000 5Hz
LgAv Auto Ilan

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #WVBW 300 kHz Sweep 2.482 s (2001 pts)

Mater Trace X Pois Amplitude
1 45 445 MHz 5776 dBm
2 1 808 MHz -51.70 dBm i
3 45 1627 GH=z 5776 dBm Slgnal TraCk
4

1) 3.250 GHz .39.88 dBm On Off

Freq Offset
0.00000000 Hz
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

OUT OF BAND HIGH CH
i Agilent 01:01:34 Feb2, 2013 F T |Freg/Channel

Mkr4 7.081 GHz

Center Freq
Ref 20 dB Atten 20 dB 5282 dB
#Poak [— et om [ 13 0150000 i

Log
10 Start Freq
dB/ 30.0000000 MHz
Offst

1.1
dB Stop Freq

26.0000000 GHz

Dl

-16.1
dBm I . CF Step

255700000 =Hz
LygAv Auto Man|

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #WVBW 300 kHz Sweep 2.482 s (2001 pts) 000000000 Hz
Matker Trace X Pz Amplitude
1 11 209 MHz -51.21 dBm
z 11 1690 GHz -56.13 dBm ;
] (11 32T GHz -40.09 dBm Signal Track
4 11 7081 GHz 52,52 dBm On Off
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.4. 802.11n HT40 MODE IN THE 2.4 GHz BAND

8.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with the RBW set between 1% and
5% of the EBW, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
Channel|Frequency|6 dB Bandwidth{Minimum Limit|
(MHz) (MHz) (MHz)
Low 2422 36.410 0.5
Mid 2437 36.410 0.5
High 2452 36.410 0.5
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

6 dB BANDWIDTH

BANDWIDTH LOW CH
5 Agilent 11:58:50 Jan 31,2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

& htkrl 36.410 MHz
0.07 dB

#Peak

Center Freq
242200000 GHz
Start Freq
239450000 GHz
Stop Freq

2 44950000 GHz

CF Step
5.60000000 hHz
At hdan|

FTun

Swp

Center 2.422 000 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 55 MHz
Sweep 5.267 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

BANDWIDTH MID CH
- Agllent 12.0257 Jan 31,2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

& htkrl 36.410 MHz
0.37 dB

#Peak

Center Freq
2 43700000 GHz
Start Freq

2 40950000 GHz
Stop Freq

2 46450000 GHz

CF Step
5.60000000 hHz
At hdan|

FTun
Swp

Start 2.409 500 GHz

#Res BW 100 kHz #VBW 300 kHz

Stop 2.464 500 GHz
Sweep 5.267 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

BANDWIDTH HIGH CH

e Agilent 12:04:50 Jan 31, 2013 R T |FrequhanneI |

A& Mkrl 36.410 MHz Contor F

enter Fred

Ref 20 dBm Atten 20 dB 017 dB
#Paak 245200000 GHz
Start Frag
242450000 GHz
Stop Freq
247950000 GHz

CF Step
£.50000000 MHz
LgAv Ao Ilan|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
Swp On Off

Center 2.452 000 GHz Span 55 MHz ‘
#Res BW 100 kHz #VBW 300 kHz  Sweep 5.267 ms (1001 p1s)
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2422 36.6061
Mid 2437 36.6056
High 2452 36.5981
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

99% BANDWIDTH

BANDWIDTH LOW CH
s Agilent 12:53.07 Jan 31,2013

R T |FrequhanneI |

Ch Freq 2,422 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Ref 20 dBm Atten 20 dB

#Samp

Log

10

Center Freq
242200000 GHz

Start Freq
239200000 GHz

Stop Freq
2.45200000 GHz

dB/

=

Offst

11.1

dB

Center 2.422 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz

Sweep 1 ms (1001 pts)

CF Step
£.00000000 MHz
Auto Ilan

Freq Offset
0.00000000 Hz

Occupied Bandwidth
36.6061 MHz

17 578 kHz
45.319 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off

BANDWIDTH MID CH
- Agllent 12:55.28 Jan 31,2013

R T |FrequhanneI |

Ch Freq 2437 GHz

Trig  Free

Oceupied Bandwidth

Averages: 100

Ref 20 dBm Atten 20 dB

#Samp

Log

Center Freq
2 43700000 GHz

Start Freq
2 40700000 GHz

Stop Freq
248700000 GHz

10

dB/

=

Offst

11.1

dB

Center 2.437 00 GHz

#Res BW 1 MHz #VBW 3 MHz

Span 60 MHz

Sweep 1 ms (1001 pts)

CF Step
£.00000000 MHz
Auto Ilan
Freq Offset

0.00000000 Hz

Occupied Bandwidth
36.6056 MHz

4.353 kHz
45.304 MHz"

Transmit Freq Error
x dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

BANDWIDTH HIGH CH
i Agllent 12.56.42 Jan 31,2013

R T |FrquChanneI |

Ch Freg

Occupied Bandwidth

2.452 GHz

o Center Freq
3 2.45200000 GHz

Averages: 100

Ref 20 dBm

Atten 20 dB

| Start Frag
242200000 GHz

#Samp

Log

|
I l___._

10

CF Step

dB/

Stop Freq
| 245200000 GHz

Offst

5.00000000 MHz

11.1

Auta

dB

Freq Offset

Center 2.452 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Sweep 1 ms (1001 pts)

Span 60 MHz 0.00000000 - Hz

Transmit Freq Errar
w dB Bandwidth

Occupied Bandwidth
36.5981 MIHz

24 262 kHz
45.458 MHz"

Oec BWW % Pwr
x dB

Signal Track
22.00 % MNon Off

-26.00 dB
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013

IC: 3681C-FYX1

8.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS
Channel |[Frequency| Power
(MHz) (dBm)
Low 2422 10.00
Mid 2437 15.00
High 2452 13.00
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.4.4. OUTPUT POWER

LIMITS

FCC §15.247
IC RSS-210 A8.4

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1

IC: 3681C-FYX1
RESULTS
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) | (dBm)
Low 2422 2.10 30.00 30 36 30.00
Mid 2437 2.10 30.00 30 36 30.00
High 2452 2.10 30.00 30 36 30.00
Results
Channel |Frequency Meas Total Power | Margin
Power Corr'd Limit
Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2422 20.94 20.94 30.00 -9.06
Mid 2437 20.99 20.99 30.00 -9.01
High 2452 21.01 21.01 30.00 -8.99
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

OUTPUT POWER

OUTPUT POWER, LOW CH
W Agilent 20:30:62 Feb 1, 2013 R T |FregiChannel

& Mkrl 35400 MHz
Ref 16.73 dBm Atten 20 dB Band Pwr 2094 dBm 2_%‘;8&%5&%
#Peak |
TR Start Freq
239950000 GHz
Stop Freq
2 44450000 GHz

CF Step
N 4.50000000 MHz
ELgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 2.422 000 GHz Span 45 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (1001 pts)

OUTPUT POWER, Chain 0 MID CH
- Agilent 20:33:19 Feb 1, 2013 R T |Ereg/Channel

A kel 36,400 MHz Conter

efner Fred

Ref 16.31 dBm Atten 20 dB Band Pwr 2093 dBm
#Paak | | 243700000 GHz
3 B I VU Start Freq
241450000 GHz
Stop Freq
245550000 GHz

CF Step
N 4.50000000 MHz
ELgAv Auto Ilan

V1 s2 Freq Offset
83 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on Off

Center 2.437 000 GHz Span 45 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

OUTPUT POWER, Chain 0 HIGH CH

- Agilent 20:33:28 Feb 1, 2013 R T |FrequhanneI |
A Mkl 36.400 MHz Center F
enter Freq
Ref 16.77 dBm Atten 20 dB Band Pwr 21.01 dBm 5 45900000 GHa
#Peak |

A Start Freg
242950000 GHz
Stop Freq
247450000 GHz

CF Step
4 50000000 hHz
Auto hdan|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On Off

Swp

Center 2.452 000 GHz Span 45 MHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.4.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247
IC RSS-210 A8.2

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

PSD Results

Channel | Frequency | Chain O | Limit |Margin

Meas
(MHz) (dBm) | (dBm)| (dB)

Low 2422 -14.34 8.0 -22.3
Mid 2437 -15.00 8.0 -23.0
High 2452 -14.73 8.0 -22.7
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

PSD, Chain 0

PSD, Chain 0 LOW CH
B Agilent 23:23:46 Feb 1, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.432 974 6 GHz
-14.34 dBm

#Peak
Log

10
dB/

Offst
11.1

8.0
dBm

Center Freq
242200000 GHz
Start Freq
239470000 GHz
Stop Freq

2 44930000 GHz

#Lghv

CF Step
5.45000000 hHz
At hdan|

V1 s2
S3 FCy

AA
off):

FTun
Swp

Center 2.422 000 0 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 54.6 MHz
Sweep 20.35 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

PSD, Chain 0 MID CH
s Agilent 23.26:55 Feb 1, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.419 473 4 GHz
-15.00 dBm

#Peak
Log

10
dB/

Offst
11.1

8.0
dBm

Center Freq
2 43700000 GHz
Start Freq

2 40970000 GHz

Stop Freq
2.48430000 GHz

#Lghv

CF Step
5.45000000 hHz
At hdan|

V1 s2
S3 FC

AA

off):
FTun
Swp

Center 2.437 000 0 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 54.6 MHz
Sweep 20.35 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

PSD, Chain 0 HIGH CH
s Agilent 23:31.24 Feb 1, 2013

RT

|FrquChanneI |

#Peak

dBm
#Lghv

V1 S2

AR
off):
FTun
Swp

Ref 20 dBm

Atten 20 dB

Mkr1 2.445729 2 GHz
-14.73 dBm

Center Freq
246200000 GHz
Start Frag
243470000 GHz
Stop Freq
248530000 GHz

CF Step
£.45000000 hHz
Auto hdan|

S3 FClk

Center 2.462 000 0 GHz
#Res BW 3 kHz

ZVBW 10 kHz

Span 54.6 MHz |
Sweep 20.35 s (1001 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

8.4.6. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

RESULTS

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
- Agilent 01:12:23 Feb 2, 2013 R T [Freg/Channel

Mkr1 2.448 250 0 GHz Center E
- enter Fred
Bef ?0 dBm Atten 20 B 2.00 dBm 5 43700000 GHz
#Peak
Log
10 Start Freq
dB/ 241450000 GHz
Offst
11.1
dB Stop Freq
245950000 GHz

CF Step
450000000 hWHz
Auto Man|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

LgAv

Swp

Center 2.437 000 0 GHz Span 45 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.4 ms 2001 pts)
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
e Agilent 01:16:31 Feb 2, 2013 F T |Freg/Channel

Mkr1 2.399 22 GHz Conter

E efner Fred

Bef ?0 dBm Atten 20 dB 28.36 dBm 5 ANDO0000 GHz
#Peak

Start Freq

234000000 GHz

Stop Freq

245000000 GHz

dBm _ CF Step

12.0000000 tHz
LgAv Auto Ilan

V1 s2 Freq Offset
83 FC : 0.00000000 Hz

aff): .
ETun Signal Track

Swp on Off

Center 2.400 00 GHz Span 120 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 11.6 ms (2001 pts)

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
- Agilent 01:19:35 Feb 2, 2013 R T [|Freg/Channel

Mkr1 2.483 62 GHz Corter F
7 4 ener Fred
Bef ?0 dBm Atten 20 dB 33.42 dBm 5 AB3E0000 Gl
#Peak

Log

Start Freq

242350000 GHz

: Stop Freq

254350000 GHz
22.0

dBm CF Step
120000000 hHz
LgAv . Auto Man

V1 s2 Freq Cffset
53 FC ff 000000000 He

aff): :
ETun Signal Track

On Off

Center 2.483 50 GHz Span 120 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 11.6 ms (2001 pts)

Swp
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
5 Agilent 01:18:18 Feb2, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkr3 1.614 GHz
-58.40 dBm

#Peak

Center Freq
13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

dBm

LgAv i

CF Step
285700000 GHz
At hdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marer Trace
1 (1
2 n
2 (1
4 [8)]

X Pis

445 MHz

786 MHz
1614 GHz
3229 GHz

Amplitude
-57.37 dBm
-55.00 dBm
-52.40 dBm
-41.57 dBm

Freq Offset
0.00000000 Hz

Signal Track
Off

|

On

OUT OF BAND MID CH

e Agilent 01:14:29 Feb 2, 2013

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

Mkrd 15.651 GHz
-52.27 dBm

#Peak

Center Freq
13.0150000 GHz

Start Freq
300000000 MHz

Stop Freq
26.0000000 GHz

dBm

LgAv

CF Step
285700000 GHz
At hdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marer Trace
1 (1
2 n
2 (1
4 [8)]

X Pis
222 MHz
1627 GHz
2250 GHz
15651 GHz

Amplitude
-56.66 dBm
-58.12 dBm
-4 A0 dBm
5227 dBm

Freq Offset
0.00000000 Hz

Signal Track

On Off
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REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013

IC: 3681C-FYX1

OUT OF BAND HIGH CH
i Agilent 012118 Feb 2, 2013

R T |FrquChanneI |

Ref 20 dBm

Atten 20 dB

Mkrd 3.263 GHz
40.22 dBm

#Peak

Center Freq
13.0150000 GHz

Start Frag
30.0000000 MHz

Stop Freq
26.0000000 GHz

dBm

LgAv

CF Step
2A5700000 GHz
Auto hdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (2001 pts)

Marer Trace
1 )]
(N

2
3 1)
4 1)

X Pois

45 MHz

235 MHz
1.640 GHz
2262 GHz

Amplitude
-58.12 dBm
-52.55 dBm
-58.38 dBm
-40.22 dBm

Freq Offset
000000000 Hz

Signal Track
On Off
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REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/m)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to

EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

10. RADIATED TEST RESULTS

10.1.

LIMITS

FCC §15.205 and §15.209

LIMITS AND PROCEDURE

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/m)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to

EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

10.2. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
@ Agilent 17:40:10 Jan 29,2013 R T |Freg/Channel

Mkr1 2.386 13 GHz Center E

enter Freq
Ref 104.4 dBpY #Atten 10 dB 36.47 dBuV_f 5 22000000 GHz
#Peak
Log
10 Start Freq
dB/ 231000000 GHz
Offst
744
- Stop Freq
. 239000000 GHz

740 1
dByv o CF Step

8.00000000 MHz
L Luto Ilan

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
On Oif

Swip

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ
i Agilent 17:42:11 Jan 29, 2013 R T [Freq/Channel |

Mkr1 2.386 13 GHz Corter F

enter Freq

2:: 104.4 dBp ##tten 10 dB 49.156 dBp' 5 36000000 GHz
g
Log

10 Start Freq

dB/ 231000000 GHz
Offst
744

- Stop Freq

o 239000000 GHz

54.0
dByv CF Step

5.00000000 MHz

Pl Auto tlan|
100

51 W Freq Offset
53 F3 0.00000000 Hz

?g{m Signal Track
Swip on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013

IC: 3681C-FYX1

LOW CHANNEL RESTRICTED, PEAK, VERT
s Agllent 17.45.08 Jan 29, 2013

ET

|Fre§fChanneI |

Ref 104.4 dBpY

#Atten 10 dB

Mkr1 2.386 80 GHz
55.03 dBpY

#Feak

Center Freq
235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

LOW CHANNEL RESTRICTED, AVERAGE, VERT
it Agllent 17.47.28 Jan 29, 2013

ET

|Fre§fChanneI |

Ref 104.4 dBpY

#Atten 10 dB

Mkr1 2.386 27 GHz
47.501 dBpY

#iwg

Center Freq
235000000 GHz
Start Freq
231000000 GHz

Stop Freqg
239000000 GHz

CF Step
5.00000000 fMHz
Auta tlan)

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
5 Agilent 18:04.08 Jan 29,2013

R T

Frag/Channel

Ref 104.7 dBpv

#Atten 10 dB

Mkr1 2.487 4050 GHz
52.93 dBpY

#Peak

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
At hdan|

Swp

Start 2.483 500 0 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

e Agilent 18:02:03 Jan 29, 2013

R T

Frag/Channel

Ref 104.7 dBpv

#Atten 10 dB

Mkr1 2.487 432 5 GHz
42.594 dBpY

ey

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
At hdan|

Swp

Start 2.483 500 0 GHz
#HRes BW 1 MHz

#WVBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013

IC: 3681C-FYX1

HIGH CHANNEL BANDEDGE, PEAK, VERT
s Agllent 18:07.34 Jan 29, 2013

R T |Fre§fChanneI |

Ref 104.7 dBpY

#Atten 10 dB

Mkr1 2.487 762 5 GHz
55.54 dBpv

#Feak

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz
Stop Freq

2 50000000 GHz

CF Step
1.65000000 hHz
Auto Man

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

- Agilent 18:08:37

Jan 28,2013

R T |Fre§fChanneI |

Ref 104.7 dBpY

#Atten 10 dB

Mkr1 2.487 6250 GHz
48.745 dBpY

#iwg

Center Freq
249175000 GHz
Start Freq

2 48350000 GHz

Stop Freqg
2 50000000 GHz

CF Step
1.65000000 tHz
Auta tlan)

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 3 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013

IC: 3681C-FYX1

HARMONICS AND SPURIOUS EMISSIONS LOW CH

UL Fremont,5m Chaomber B

23 Fek 2813

16:36:22

odioted
12y

roject

ode |
ode: TX, b
=t By:iChin

ompony Name:

4 Confli

missions
584

iua ‘ Ccomm
| PER
le, Low Ch

:uﬂg

Part 130 Peak

L }‘NI.V,."‘ it

dBECulaolts/meter)

10000

Frequency [MH=]

Det
PEAK

REW
I

Suee
Auto/Coup led

Renge [MHz]
11100815888

Det
PERAK

Bl
i

VB 4 Avg Typ
M/ Log-Pur (Video)

Sueey
flute/Coupled

Range [MHz]
3:10866- 18088

UBW # Avg Tup
18k / Log-Fur (Viden)

#3up:
17114

File: low b.OAT

Horizontal 1000 - 18000MHz
Test

Marker  Frequency
No. MHz

1 2418.436

2 3212.591

3 6941.294

Cable
Factor
(dB)
4.6
5.5
8.6

Part 15C
15.209
Avg3m
54
54
54

ETS Ti45
Meter Lindgren Preamp
Reading Detector 3117 (dB) (dB)
47.35 PK 2.1 -35
45.47 PK 32.9 -35.1
38.56 PK 35.6 -35

T186 BRF dB(uvolt
(dB)  s/meter)
0.5 49.55
0.5 49.27
0.5 48.26

Height
[em]
200
200
100

Margin
-4.45
-4.73
-5.74

Margin
-24.45
-24.73
-25.74

Polarity
Horz
Horz
Horz

Vertical 1000 - 18000MHz
Test
Marker  Frequency
No. MHz
4 2405.696
5 3212.591
6 7094.179

Cable
Factor
(dB)
4.6
5.5
8.7

Part 15C
15.209
Avg 3m
54
54
54

ETS Ti45
Lindgren Preamp
Detector 3117 (dB)  (dB)
PK 2.1 -35
PK 32.9 -35.1
PK 35.6 -35

Part 15C
Peak
74
74
74

Meter
Reading
49.25
45.18
38.18

T186 BRF
(dB)
0.5
0.5
0.5

dB(uvolt

s/meter)
51.45
51.98
47.98

Height
[em]
100
100
100

Margin
-2.55
-2.02
-6.02

Margin
-22.55
-22.02
-26.02

Polarity
WVert
WVert
Vert

AVG
Horizontal 1000 - 18000MHz
Test
Frequency
MHz
3215.96
3216.02

TI19ETS T145

Meter Lindgren Preamp
Reading Detector 3117 [dB] [de]
48.72 PK2 32.9 -35.1
44.93 MAVL 32.9 -35.1

Cable
Factor
[dB]
5.5
5.5

Part 15C
15.209
Avg 3m
54
34

Azimuth
[Degs]
78
78

Part 15C
Peak
74

Height
[cm]
141
141

T186 BRF dB(uVolt

[dB]  s/meter)
0.5 52.52
0.5 48.73

Margin
-1.48
-5.27

Margin
-21.48

Polarity
Horz
Horz

Vertical 1000 - 13000MHz
Test
Frequency
MHz
3215.87
3216.1

TII9ETS T145

Meter Lindgren Preamp
Reading Detector 3117 [dB] [de]
48.71 PK2 32.9 -35.1
45.06 MAvVL 32.9 -35.1

Cable
Factor
[dB]
5.5
5.5

Part 15C
15.209
Avg 3m
54
54

Azimuth
[Degs]
103
103

Part 15C
Peak
74

Height
[em]
101
101

T186 BRF dB(uVolt
[dB]  s/meter)
0.5 52.51
0.5 48.86

Margin
-1.49
-5.14

Margin
-21.49

Polarity
Vert
Vert
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DATE: APRIL 26, 2013
IC: 3681C-FYX1

REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

HARMONICS AND SPURIOUS EMISSIONS MID CH

23 Fek 2813

19:d9:685%

UL Fremont,5m Chaomber B

N C:tlmpcmg MName

ﬂmdiated
Phoject 12U

Emisaiona
14684

:Quar | comm

Mode! / Confl
Made TX, b
--Tﬁat By:Chin

ig:PBR
ode, Mid Ch
Piung

15C 12,289 Avg 3Lm

%

gl

o

Ariinhgheee

hE {1 \,‘I,’_{‘ﬁ‘pr

dBlulalts/meter)

Fregquency [MH=]

Det
FERK

REW
I

Sueey

futa/Coupled

Det  FBU
PEAK 1M

Ronge CPHz]
11186619869

UEH 7 fivg Typ
M/ Leg-Pur (Videa)

Range [NHz]
319999 3666

UBU 7 Fog Tp Sure,
18k / Log-Pur (Viden) Auto/Coupled

¥Sup
171

File: low b.DAT

Horizontal 1000 - 18000MHz
Test Meter
Marker  Frequency Reading
No. MHz (dBuv)
1 2435.423 50.16
2 3246.565 47.03
3 7017.737 38.45

Cable
Factor
(dB)
4.7
5.5
8.7

Part 15C
15.209
Avg Im
54
54
54

ETS
Lindgren
3117 (dB)

322

329

35.6

T145
Preamp
(dB)
-35
-35.1
-35

Part 15C
Peak
74
74
74

T186 BRF
(dB)
0.5
0.5
0.5

dB(uVolt

s/meter)
52.56
50.83
48.25

Height
[em]
101
101
101

Polarity
Horz

Margin
-1.44
-3.17
-5.75

Margin
-21.44
-23.17
-25.75

Detector
PK
PK
PK

Horz
Horz

Vertical 1000 - 18000MHz
Test
Frequency Meter
No. MHz Reading
4 2435.423 48.81
5 3246.565 48.61
6 7094.179 39.1
AVG
Horizontal 1000 - 18000MHz
Test
Frequency
MHz
3249.38
3249.39

Cable
Factor
(dB)
4.7
5.5
8.7

ETS
Lindgren
3117 (dB)

32.2

32.9

35.6

T145
Preamp
(dB)
-35
-35.1
-35

Part 15C
15.209
Avg 3m
54
54
54

T186 BRF
dB)
0.5
0.5
0.5

Part 15C
Peak
74
74
74

Marker Height
[cm]
100
100

100

dB{uVolt

sfmeter)
51.21
5241
48.9

Polarity
Vert
Vert
Vert

Detector
PK
PK
PK

Margin
-2.79
-L.59

-5.1

Margin
-22.79
-21.59

-25.1

Cable
Factor
[dB]
5.5
5.5

Part 15C
15.209
Avg 3m
54
54

T119 ETS

Lindgren

3117 [dB]
32.9
32.9

T145
Preamp
[dB]
-35.1
-35.1

Azimuth
[Degs]
76
76

Part 15C
Peak
74

T186 BRF
[dB]
0.5
0.5

Height
[em]
108
108

Meter

Reading Detector
43.74 PK2
46.91 MAVL

dB(uVolt

sfmeter)
53.54
50.71

Polarity
Horz

Margin
-20.46

Margin
-0.456
-3.29 Horz

Vertical 1000 - 18000MHz

Test
Frequency Meter
MHz Reading Detector
3249.2 458.96 PK2
3249.45 46.05 MAvVL

T119 ETS

Lindgren

3117 [dB]
32.9
32.9

T145
Preamp
[dB]
-35.1
-35.1

Cable
Factor
[dB]
5.5
5.5

Part 15C
15.209
Avg 3m
54
54

Part 15C
Peak
74

Azimuth
[Degs]
96
96

T186 BRF
[dB]
0.5
0.5

dB(uVolt

s/meter)
52.76
49.85

Height
[em]
114

Polarity
Vert
Vert

Margin
-21.24

Margin
-1.24
-4.15
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REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013

IC: 3681C-FYX1

HARMONICS AND SPURIOUS EMISSIONS HIGH CH

23 Fek 2813

19:39:13

UL Fremont,2m Chomber B

Paort

15C Peak

Qadiated

gat By:iChin

roject 12014684

ompary Nome: Quo | comm
pdel / Contlig!PER

ode: TX, b mode, High Ch
Fong

Emissions

dBlulalts/meter]

Ay

L |
[ER \"’u‘ﬁl“‘»wr.|‘*

bl

Frequemncy [MH=]

Renge [MHz]
11166615068

Det  RBU
PEAK  TH

VEW / Avg Typ

M/ Log-Pur (Video)

Sueey

Auto/Cougled

Range [MHz] Det  REW
3 10BA6- 5068

FEAK [N

UBW /7 fvg Typ
18k / Log-Fur (Video) Auto/Coupled  1/H4

Sueep #3up:

File: b high DAT

Horizontal 1000 - 13000MHz

Test

Marker
No. y MHz

1 1186.86

2 2465.151

3 3280.54

53.11
47.32
46.17

Vertical 1000 - 18000MHz

Test

Marker
y MHz

1437.422

2456.658

3280.54

6907.32

48.77
48.05
47.06
40.85

Horizontal 1000 - 18000MHz
Test
Frequency Meter
MHz
3282.86
3282.72

47.75
45.01

PK2

Meter
Frequenc Reading
(dBuV)

Meter
Frequenc Reading
(dBuv)

Reading Detector

MAvL

Detector
PK
PK
PK

Detector
PK
PK
PK
PK

T119ETS

Lindgren

3117 [dB]
329
329

ETS

Lindgren Preamp

3117
29
32.2
32.9

ETS

Lindgren Preamp

3117
23.9
32.2
32.9
35.6

T145
Preamp
[dB]
-35.1
-35.1

T145

(dB)
-35.7
-35
-35.1

T145

(dB)
-35.3
-35
-35.1
-35

Cable
Factor
[dB]
5.5
5.5

Cable

Factor
(dB)
3.4
4.7
3.5

Cable
Factor
(dB)
3.6
4.7
5.5
8.6

T186 BRF dB(uVolt
sfmeter)
50.31 54
49.72 54
49.97 54

(dB)
0.5
0.5
0.5

T186 BRF dB(uVolt
sfmeter)
44.47 54
50.45 54
50.86 54
50.55 54

(dB)
0.5
0.5
0.5
0.5

Part 15C
15.209
Avg3Im  Margin Peak
-3.69 74
-4.28 74

-4.03 74

Part 15C
15.209

Avg 3m  Margin Peak
-9.53 74
-3.55 74
-3.14 74

-3.45 74

Part 15C

T186 BRF dB{uVolt

[dB]
0.5
0.5

s/meter)
51.55
48.81

15.209
Avg 3m

Part 15C
Margin Peak
54 -2.45 74
54 -5.19 -
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Part 15C

Margin
-23.69
-24.28
-24.03

Part 15C

Margin
-29.53
-23.55 200
-23.14 200
-23.45 200

Azimuth
Margin  [Degs]

-22.45

Polarity
Horz
Horz
Horz

Height
[em] Polarity
200 Vert
Vert
Vert
Vert

Height
[em]

67 240

67 240

Polarity
Horz
Horz

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL CCS.

FORM NO: CCSUP4701H

TEL: (510) 771-1000

FAX: (510) 661-0888



REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

10.3. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Ref 8%.4 dBuv 10 d SWT 5 ms

Offpet 7

Start 2.31 GEz z/ Stop Z2.39 GHz

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

Ref 89.4 dBuv 2 10 d SWT S ms

et

A
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REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

LOW CHANNEL RESTRICTED, PEAK, VERT
®

Ref 89.4 dBuv

RBW 1 MHz Marker 1
VEW 3 MHEz
Att 10 dB SWT S ms

Off.

s o

ret

Start 2.31 GHz

Date: 1.JAN.2003

LOW CHANNEL RESTRICTED, AVERAGE, VERT

®

Ref 8%.4 dBuv

RBW 1 MHz Marker [T1 1]
VBW 3 MHz 18.33
Att 10 dB SWT 5 ms

Off,

et 7

Start

Date: 1.JAN.20023

2.31 GHz
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REPORT NO:

12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

RBW 1 MHz Mar
VBW 3 MH=z
SWT 5 ms

Date: 1.JAN.2003 02:42:55

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

RBW 1 MH=z Marker 1 Tl ]
VBW 3 MHz
SWT 5 ma

Start 2.4835 GHz

Date: 1.JAN.Z2003 02:41:23
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

HIGH CHANNEL BANDEDGE, PEAK, VERT

® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 70.17 dBpv
Ref 895.7 dBuv Att 10 dB SWT 5 ms 2.483846500 GHz
offpet 7. dB
lso
. D1 74 dpuv

.
F=o |

1.65 MHEz/ Step 2.5 GHz

Date: 1.JAN.2003 02:47:16

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

REW 1 MHz Mar [T1 ]
VBW 3 MH=z 50.66 dBuv
SWT 5 ms -483500000 GHz

Start 2.4835 GHz Stop 2.5 GHz

Date: 1.JRAN.2002 02:48:52
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DATE: APRIL 26, 2013
IC: 3681C-FYX1

REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

HARMONICS AND SPURIOUS EMISSIONS LOW CH

UL Fremont,5m Chamber B 23 Feb 2813 181285

odiocted
roject 12014684

:Dmpcmg Nome': Guo | comm
odel / Conflig:FER

ode: TX, g mode, Low Ch
Est Bglchin Picmg

Emissions

Fort 150 Feaok

W=

it ! M“‘:“I"J}ER:".

dBtulol te/meter)

0008
Frequency L[MH=]

Det  REW
FERK N

VBW / Avg Typ
18k / LogFur (Viden)

Sueep

Auto/Coup led

#3up:
1744

Suesy

futa/Coupled

Det  REM
PERE. 1M

Range [MHz]

Ronge [MHz1
3110868~ 8B0E

11100818860

VEW /7 fivg Tye
M/ Log-Pur (Videa)

File: low mid g.DAT

Horizontal 1000 - 18000MHz
Test
Frequency

Meter

Reading Part 15C

Peak

Height
[em]

Cable Duty Cycle dB{uVolts/ Part15C 15.209

ETS Lindgren

Marker No.

Vertical 1000 -

Marker No.

Vertical 1000 -

Test
Frequency
MHz
3215.96
3216.02

MHz
2418.436
3212.591
7752.436

18000MHz
Test
Frequency
MHz
2405.696
3212.591
7616.538

18000MHz

Meter
Reading
{dBuv)
49.53
47.23

3117 (dB)
321
329
35.8

(dBuv) Detector
49.76 PK
4542 PK
38.44 PK

Meter
Reading
(dBuv) Detector
50.27 PK
47.55 PK
38.78

3117 (dB)
321
329
35.8

T119 ETS

ETS Lindgren

Preamp (dB) Factor (dB) BRF (dB)

-35
-35.1
-35.1

-35
-35.1
-35.1

4.6
5.5
9.1

Cable
Preamp (dB) Factor (dB) BRF (dB)

4.6
5.5
9.1

0.5
0.5
0.5

0.5
0.5
0.5

Corr (dB)

0
0
o

Duty Cycle dB{uVolts/ Part15C 15.209
Corr (dB)

0
0
0

meter)
5196
49.22
48.74

meter)
5247
5135
45.08

Part 15C

Lindgren T145Preamp Cable Factor T186 BRF Duty Cycle dB(uVolts/ 15.209 Avg
meter) 3m

Detector 3117 [dB]
PK2 329
MAv1 329

[de]
-35.1
-35.1

[dB]
5.5
5.5

[dB]

0.5
0.5

Corr [dB]

0

0.2

53.33
51.23

54

Avg 3m

Margin
54 -2.04 74
54 -4.78 74
54 -5.26 74

Avg 3m Margin Peak
54 -1.53 74
54 -2.65 74
54 -4.92

Part 15C
Margin Peak
-0.67 74
-2.77 -

Margin
-20.67

Part 15C

Margin
-22.04
-24.78
-25.26

100
100
200

Height
[em]
100
100
100

Margin
-21.53
-22.65
-24.92

Azimuth  Height
[Degs] [em]
64 103
64

Polarity
Horz
Horz
Horz

Polarity

Polarity
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

HARMONICS AND SPURIOUS EMISSIONS MID CH

UL Fremont,5m Chomber B 70 Fek ZH13 15:32. 84

ﬁadiated Emissioma
Project 12014684

“|Compony Nome: Qua | comm
Model / Conflig:PBR
Mode: g mode Mid Ch
ATe=t By:Chin P@ng

iy 1

A M b A

dBtulalts/meter)

To0EE
Frequency [MH=z]

Renge [MHz] Det  FBU  UBW / Avg Typ Sueep Range [MHz] Det  REW  UBW / Avg Typ Suweep #up:
111686~ 15888 PERK 1M I/ Log-Pur Video)  Auto/Coupled| 3:10BE0-15068 PEAE M 18k / Log-Pur (Video) Auto/Coupled 1714

File: mid ch.DAT

Horizontal 1000 - 18000MHz
Test Meter ETS T145 Cable Part 15C
Marker  Frequency Reading Lindgren Preamp Factor T186BRF dB(uVeolt 15.209 Part 15C Height
No. MHz (dBuv) Detector 3117 (dB) (dB) (dB) (dB)  s/meter) Avg3m Margin Peak Margin [cm] Polarity
1 2435.423 50.16 PK 32.2 -35 4.7 0.5 52.56 54 -lL.44 74 -21.44 101 Haorz
2 3246.565 47.03 PK 32.9 -35.1 5.5 0.5 50.83 54 -3.17 74 -23.17 101 Horz
3 7017.737 38.45 PK 35.6 -35 8.7 0.5 48.25 54 -5.75 74 -25.75 101 Horz

Vertical 1000 - 18000MHz
Test ETS T145 Cable Part 15C
Marker  Frequency Meter Lindgren Preamp Factor T186BRF dB(uVolt 15.209 Part 15C
No. MHz Reading Detector 3117 (dB) (dB) (dB) (dB)  s/meter) Avg3m Margin Peak Margin Polarity
4 2435.423 48.81 PK 32.2 -35 4.7 0.5 51.21 54 -2.79 74 -22.79 Vert
3 3246.565 48.61 PK 329 -35.1 3.5 0.5 5241 54 -L.59 74 -21.59 Vert
6 7094.179 39.1 PK 35.6 -35 8.7 0.5 48.9 54 -5.1 74 -25.1 Vert

AVG
Horizontal 1000 - 18000MHz
Test T119 ETS T145 Cable Part 15C
Frequency  Meter Lindgren Preamp  Factor T186BRF dB(uvelt 15.209 Part 15C Azimuth  Height
MHz Reading Detector 3117 [dB] [de] [dB] [dB] s/meter) Avg3m Margin Peak Margin  [Degs] [em] Polarity
3249.38 49.74 PK2 32.9 -35.1 5.5 0.5 53.54 54 -0.46 74 -20.46 76 108 Horz
3249.39 46.91 MAVL 32.9 -35.1 5.5 0.5 50.71 54 -3.29 - - 76 108 Horz

Vertical 1000 - 18000MHz
Test T119 ETS Ti45 Cable Part 15C
Frequency  Meter Lindgren Preamp  Factor T186BRF dB(uvolt 15.209 Part 15C Azimuth  Height
MHz Reading Detector 3117 [dB] [dB] [dB] [dB] s/meter) Avg3dm Margin Peak Margin [Degs] [em] Polarity
3249.2 48.96 PK2 32.9 -35.1 5.5 0.5 52.76 54 -1.24 74 -21.24 96 114 Vert
3249.45 46.05 MAvVL 32.9 -35.1 5.5 0.5 49.85 54 -4.15 - - 96 114 Vert
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013

IC: 3681C-FYX1

HARMONICS AND SPURIOUS EMISSIONS HIGH CH

23 Feb 2813

18:43:35

UL Fremont,5m Chamber B
i Rodioted

roject 12U
:Dmpaﬂg NCW\E

Emiaaiona
14684

. @iucx lcomm

odel / Conflig:FER
ode:TX, g mode, High Ch
Est Bglchin Picmg

Fort 150 Feaok

dBtulol te/meter)

o000

Frequency L[MH=]

Det  REW
FERK N

Det  REM
PERE. 1M

VBW / Avg Typ
18k / LogFur (Viden)

Sueep

Auto/Coup led

#3up:
1744

Suesy

Ronge [MHz1
futa/Coupled

11100818860

VEW /7 fivg Tye
M/ Log-Pur (Videa)

Range [MHz]
3110868~ 8B0E

File: high ch g.DAT

Horizontal 1000 - 18000MHz
Test Meter
Frequency Reading
Marker No. MHz {dBuv)
1 2460.904 44,64
2 3280.54 47.71
3 8635.773 36.59

Part 15C
15.209
Avg 3m
54
54
54

T119 ETS

Lindgren

3117 (dB)
32.2
32.9
35.8

T145
Preamp
(dB)
-35
-35.1
-35.2

Cable
Factor
(dB)
4.7
5.5
9.7

Duty
T186 BRF  Cycle
{dB) Corr (dB)
0.5 o
0.5 o
0.5 i}

Part 15C
Peak
74
74
74

Height
[em]
200
100
100

dB{uvolt

s/meter)
47.04
51.51
47.39

Polarity
Horz

Margin
-26.96
-22.49
-26.61

Detector
PK
PK
PK

Margin
-6.96
-2.43
-6.61

Horz
Horz

Vertical 1000 - 18000MHz
Test Meter
Frequency Reading
Marker No. MHz {dBuv)
4 2456.658 46.66
5 3280.54 47.36

Part 15C
15.209
Avg3m
54
54

T119 ETS

Lindgren

3117 (dB)
32.2
32.9

T145
Preamp
(dB)
-35
-35.1

Cable
Factor
(dB)
4.7
5.5

Duty
T186 BRF  Cycle
{dB) Corr (dB)
0.5 o
0.5 o

Part 15C
Peak
74
74

Height
[em]
200
100

dB{uvolt

s/meter)
49,06
51.16

Margin Polarity
-24.94

-22.84

Margin
-4.94
-2.84

Detector
PK
PK

AVG
Horizontal 1000 - 18000MHz
Test Meter
Frequency Reading
MHz {dBuv)
3282.84 48.68
3282.68 45.96

Cable
Factor
[del
5.5
5.5

Part 15C
15.209
Avg 3m
54
54

T119 ETS

Lindgren

Detector 3117 [dB]
PK2 32.9
MAv1 32.9

T145
Preamp
[dB]
-35.1
-35.1

Duty

Cycle  dB(uvolt
Corr [dB] s/meter)
5248
49.96

Azimuth
[Degs]
84
24

Part 15C
Peak
74

Height
[eml]
239
239

T186 BRF
[dB]
0.5 0
0.5 0.2

Polarity
Horz

Margin
-21.52

Margin
-1.52

-4.04 Horz
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

10.4. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

REW 1 MHz Marl
VEW 3 MHz
Ref 10 dB SWT 5 ms

10

Start 2.31 GEHz

1.JAN.2002 03:14:27

LOW CHANNEL RESTRICTED, AVERAGE,
@ e me

Ref B8%.4 dBuv Att 10 dB SWT 5 ms

Offpet 7

Start 2.31 GHz
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

LOW CHANNEL RESTRICTED, PEAK, VERT

RBW 1 MHz
VBW 3 MHz

Marke

SWT 5 ms

Start 2.31 GHz

Date: 1.JAN.2003

LOW CHANNEL RESTRICTED, AVERAGE, VERT

REW 1 MHz
VBW 3 MHz 51.30
SWT © ms 1

Marker 1 Tl ]

ABpv

SHz

-10

Start 2.31 GEHz

Date: 1.JRN.2002 03:20:36
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
IC: 3681C-FYX1

FCC ID: MHIFYX-1

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

RBW 1 MHz Marker
VBEW 3 MHz
SWT 5 ms

-10
Stop 2.5 GHz

Start 2.4835 GHz

Date: 1.JAN.2002 04:29:44

4

T1

HIGH CHANNEL BANDEDGE, AVERAGE, HOR

RBW 1 MH=z Marker 1
VBW 3 MHz

£ 89.7 dBuv SWT 5 ms

Offpet

-10

Start 2.4835 GHz

Date: 1.JAN.20032 04:28:22
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

HIGH CHANNEL BANDEDGE, PEAK, VERT

RBW 1 MHz Marker 1 [T
VEW 3 MH=z
SWT 5 ms

Start 2.4835 GHz

Date: 1.JAN.2003

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

® REW 1 MHz Marker 1 Tl ]
VBW 3 MH=z 52.66 dBuv
10 2.483516500 GHz

Ref 89.7 dBuv

offpet

X

Start 2.4835 GHz

Date: 1.JRAN.2003 04:37:28
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

HARMONICS AND SPURIOUS EMISSIONS LOW CH

UL Fremont,5m Chomber B 23 Fek 2613 11:51. 88
odicted Emissions
roject 12014684

ompony Nome: Qual comm

odel / Caonflig:PBER

ode: TX, HTZ28 mode, Low Ch
eat ByiChin Pong

Fart 150 Peaok

7

,,‘wla..\w' My,

o i ‘Jw

™
W '
S

dBECulalts/meter)

10000
Frequency L[MH=]

Ronge [MHz] Det  RBW  VBW /4 Avg Ty Sueep Ronge [MHz] Det  REW  UBW / Avg Tup Sweep #3up:
1 1886-150608 PEAK  TH M/ Log-Pur (ideo)  Auto/Coupled| 3:1BBAO-|BEGH FEAK IN 18k / Log-Pur (Video) Auto/Coupled  1/H4

File: low Ch HT28.0AT

Horizontal 1000 - 13000MHz
Test Meter T119ETS  T145 Cable Duty Part 15C
Marker  Frequency Reading Lindgren Preamp Factor T186BRF Cycle dB{uvolt 15.209 Part 15C Height

MHz {dBuV) Detector 3117 (dB) (dB) {dB) (dB) Corr(dB) s/meter) Avg3m Margin Peak Margin [om] Polarity
2418.436 49.17 PK 32.1 -35 4.6 0.5 51.37 54 -2.63 74 -22.63 100 Horz
3212.591 45.46 PK 32.9 -35.1 5.5 0.5 49.26 54 -4.74 74 -24.74 200 Horz
8491.381 39.07 PK 35.8 -33.2 9.6 0.5 49.77 54 -4.23 74 -24.23 200 Horz
9183.612 38.73 PK 36.2 -35.2 10 0.5 50.23 54 -3.77 74 -23.77 100 Horz

Vertical 1000 - 18000MHz
Test Meter T119ETS  T145 Cable Duty Part 15C
Marker  Frequency Reading Lindgren Preamp Factor T186BRF Cycle dB{uvolt 15.209 Part 15C Height
No. MHz (dBuv) Detector 3117 (dB) (dB) (dB) (dB) cCorr(dB) s/meter) Avg3m Margin Peak Margin [cm] Polarity
5 2405.696 43.24 PK 321 -35 4.6 0.5 0 50.44 54 -3.56 74 -23.56 100
6 3212.591 a7.6 PK 32.9 -35.1 5.5 0.5 o 514 54 -2.6 74 -22.6 100
7 6907.32 33.68 PK 35.6 -35 8.6 0.5 0 48.38 54 -5.62 74 -25.62 100

Horizontal 1000 - 18000MHz
Test Meter T119ETS  T145 Cable Duty Part 15C
Frequency  Reading Lindgren Preamp Factor T186BRF Cycle dB{uVolt 15.209 Part 15C Azimuth  Height
MHz {dBuv) Detector 3117 [dB] [dB] [dB] [dB] Corr [dB] s/meter) Avg3m Margin Peak Margin  [Degs] [em] Polarity
3216.01 47.52 PK2 329 -35.1 5.5 0.5 o 51.32 54 -2.68 74 -22.68 51 117 Horz
3216 44.43 MAvVL 32.9 -35.1 3.5 0.5 0.2 48.43 54 -3.57 - - 31 117 Horz

Vertical 1000 - 18000MHz
Test Meter T119ETS  T145 Cable Duty Part 15C
Frequency  Reading Lindgren Preamp Factor T186BRF Cycle dB{uVolt 15.209 Part 15C Azimuth  Height
MHz {dBuv) Detector 3117 [dB] [dB] [dB] [dB] Corr [dB] s/meter) Avg3m Margin Peak Margin  [Degs] [em] Polarity
3215.97 49,92 PK2 32.9 -35.1 5.5 0.5 o 53.72 54 -0.28 74 -20.28 68 106
3216 47.61 MAvVL 32.9 -35.1 3.5 0.5 0.2 5161 54 -2.39 - 68 106
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
1C-FYX1

IC: 368

HARMONICS AND SPURIOUS EMISSIONS MID CH

UL Fremont,5m Chomber B

23 Fek 2813

12:35:49

odicted
12U

roject
odel / Conf
ode: TX, HTZ
eat ByiChin

ompony Nome:

missions
Ha4

ua lcomm
(PBR
mode,
ang

Mid Ch

Fart

15C Peak

bk AL
Wil A A

A
R

dBECulalts/meter)

18000

Frequency L[MH=]

Ronge [MHz]
3 10BA0- | BAaA

Suwee|
futo/Coupled

Det  REW
FEAK IN

REW
T

VBN # Avg Tup
18k / Log-Pur (Viden)

#3up:
1414

Sueey
futorCoupl ed

Ronge [MHz]
1 1886-150608

Det
PEAK

VB / Avg Typ
M/ Log-Pur (Video)

File: mid ch HT28.0AT

Horizontal 1000 - 13000MHz
Test Meter
Marker  Frequency Reading
No. MHz {dBuV)
1 2439.67 48.21
2 3246.565 46.16
3 6835.124 38

Part 15C
dB{uvolt 15.200
s/meter) Avg3m
50.61 54
49,96 54
a7.7 54

Cable
Factor
(dB)
4.7
5.5
8.6

T119 ETS

Lindgren

Detector 3117 (dB)
PK 32.2
PK 32.9
PK 35.6

T145
Preamp
(dB)
-35
-35.1
-33

Duty
T186 BRF  Cycle
{dB)  Corr(dB)
0.5 o
0.5 0
0.5 0

Part 15C
Peak
74
74
74

Height
[em]
100
100
100

Margin
-23.39
-24.04

-26.3

Polarity
Horz

Margin
-3.39
-4.04

-6.3

Horz
Horz

Vertical 1000 - 18000MHz
Test
Marker  Frequency
No. MHz
4 2433.3
5 3246.565
6 7306.52

Part 15C
dB{uVolt  15.209
s/meter) Avg3m

52.36 54
52.79 54
49.14 54

Cable
Factor
(dB)
4.7
5.5
8.9

Meter
Reading
(dBuv)
49.96
48.99
39.14

T119 ETS

Lindgren

Detector 3117 (dB)
PK 32.2
PK 329
PK 35.6

T145
Preamp
(dB)
-35
-35.1
-35

Duty
T186 BRF  Cycle
{dB)  Corr(dB)
0.5 0
0.5 0
0.5 o

Part 15C
Peak
74
74
74

Height
[em]
200
100
100

Margin
-21.64
-21.21
-24.86

Margin Polarity
-1.64
-1.21

-4.86

Horizontal 1000 - 18000MHz
Test Meter
Frequency  Reading
MHz {dBuv)
3249.23 48.15
3249.33 44,78

Part 15C
15.209

TI119ETS Ti145

Lindgren Preamp
Detector 3117 [dB] [dB]
PK2 32.9 -35.1
MAVL 32.9 -35.1

Cable
Factor
[del
5.5
5.5

Duty
T186 BRF Cycle
[dB] Corr [dB]
0.5 o
0.5 0.2

Azimuth
[Degs]
69
69

Part 15C

Avg3m  Margin Peak Margin
54 -2.05 74 -22.05
54 -5.22 - -

Height
[em]
100
100

dB({uvolt

s/meter)
51.95
43.78

Polarity
Horz
Horz

Vertical 1000 - 18000MHz
Test Meter
Frequency  Reading
MHz (dBuv)
3249.43 49.12
3249.38 46.55

Part 15C
15.209

TI19ETS T145

Lindgren Preamp
Detector 3117 [dB] [dB]
PK2 32.9 -35.1
MAVL 32.9 -35.1

Cable
Factor
[del
3.5
5.5

Duty
T186 BRF Cycle
[dB] Corr [dB]
0.5 o
0.5 0.2

Azimuth
[Degs]
28
28

Part 15C

Avg3m  Margin Peak Margin
54 -1.08 74 -21.08
54 -3.45 - -

Height
[cm]
100
100

dB({uvolt

s/meter)
52.92
50.55

Polarity
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

HARMONICS AND SPURIOUS EMISSIONS HIGH CH

UL Fremont,5m Chomber B 23 Fek 2613 12:52: 36

ﬂadiated Emiasioma

PkDJECt :|2U|4£84
“1Company Mome:
Mode ! / Conflig:PER
Mode: TX, HTZ2H mode, High Ch
Test By:Chin Pong

Fort 150 Feak

dBtulalts/meter)

Frequency [MH=z]

Ronge [HHz] Det  RBU  UBU / Avg Typ Sueep Range [MHz] et RBW UBU / Awg Tup Sueep Sup
11808~ 18300 PEAK T 3/ Log-Pur (Jides]  Auto/Coupled| 3:10886-[800R FERC 1N 18k / Log-Pur (ideo) Auto/Coupled 1/t

File: high ch HT28.DAT

Horizontal 1000 - 18000MHz
Test Meter T119 ETS T145 Duty Part 15C
Frequency Reading Lindgren Preamp T186BRF Cycle dB(uVolt 15.209 Part 15C Height
Marker No. MHz (dBuv) Detector 3117 (dB) (dB) (dB) Corr (dB) s/meter) Avg3m Margin Peak Margin [cm] Polarity
1 2465.151 43.95 PK 32.2 -35 ] 0.5 a 46.35 54 -7.65 74 -27.65 200 Horz
2 3280.54 45.76 PK 32.9 -33.1 B 0.5 o 49.56 54 -4.44 74 -24.44 100 Horz
8741.944 36.25 PK 35.9 -35.2 5 0.5 47.15 54 -6.85 74 -26.85 100 Horz

Vertical 1000 - 18000MHz
Test Meter TI19ETS T145 Cable Duty Part 15C
Frequency Reading Lindgren Preamp Factor T186BRF Cycle dB{uvolt 15.209 Part 15C Height
Marker No. MHz (dBuV) Detector 3117 (dB) (dB) {dB) (dB) Corr (dB) s/meter) Avg3m Margin Peak Margin [cm] Polarity
4 2452411 47.24 PK 32.2 -35 4.7 0.5 o 49.64 54 -4.36 74 -24.36 200
3280.54 48.04 PK 32.9 -35.1 5.5 0.5 a 51.84 54 -2.16 74 -22.16 100
7094.179 37.26 PK 35.6 -35 8.7 0.5 o 47.06 54 -6.94 74 -26.94 200

AVG
Horizontal 1000 - 18000MHz
Test Meter TI19ETS  T145 Cable Duty Part 15C
Frequency Reading Lindgren Preamp Factor T186BRF Cycle dB{uVolt 15.209 Part 15C Azimuth  Height
MHz (dBuV) Detector 3117 [dB] [dB] [dB] [dB] Corr [dB] s/meter) Avg3m Margin Peak Margin [Degs] [em] Polarity
3282.73 41.94 PK2 32.9 -35.1 5.5 0.5 o 45,74 54 -8.26 74 -28.26 o 118 Horz
3282.72 35.51 MAvVL 32.9 -35.1 5.5 0.5 0.2 39.51 54 -14.49 - - 1) 118 Horz

Vertical 1000 - 18000MHz
Test Meter TI19ETS T145 Cable Duty Part 15C
Frequency Reading Lindgren Preamp Factor T186BRF Cycle dB{uVolt 15.209 Part 15C Azimuth  Height
MHz (dBuVv) Detector 3117 [dB] [dB] [de] [dB] Corr [dB] s/meter) Avg3m Margin Peak Margin  [Degs] [em] Polarity
3282.81 49.95 PK2 32.9 -35.1 5.5 0.5 1) 53.75 54 -0.25 74 -20.25 63 149 Vert
3282.7 47.54 MAV1 32.9 -35.1 5.5 0.5 0.2 51.54 54 -2.46 - - 63 149 Vert

Page 110 of 128
UL CCS FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 12U14684-17A

FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

10.5. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

® .

f S94.5 d v

RBW 1 MEz Mark
VBW 3 MHz

SWT 5 ms

Offy

e

Ref 94.5 dBuv

Att 10 4dB

Off

et  7.H d

Date: 1.JAN.Z003

00:43:03
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

LOW CHANNEL RESTRICTED, PEAK, VERT

RBW 1 MHz Marker
VBW 3 MHz
SWT 5 ms

Start 2.31 GHz

Date: 1.JAN.2003 00:50:04

LOW CHANNEL RESTRICTED, AVERAGE, VERT

RBW 1 MH=z Marker 1 Tl ]
51.59 4 V

Start 2.31 GHz

Date: 1.JAN.2003 00:51:13
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

RBW 1 MHz Marker 1 [T
VBW 3 MHz

Date: 1.JAN.2003 01:17:29

HIGH CHANNEL BANDEDGE, AVERAGE, HORIZ

® RBW 1 MHz Marker 1 [T1
VBW 3 MHz 48.67 1V

f 94.6 dBuv 10 dB SWT 5 ms

offpet
30

L av

Start 2.4835 GHz

Date: 1.JAN.Z2003 01:15:53
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

HIGH CHANNEL BANDEDGE, PEAK, VERT

<§§> RBW 1 MHz Marker 1 1
VBW 3 MHz 67.17 dBuv
10 SWT 5 ms 2.4867¢ z

Ref 54.6 dBEpv

Offpet
5

Start 2.4835 GHz

Date: 1.JAN.2003 01:54:09

HIGH CHANNEL BANDEDGE, AVERAGE, VERT

REW 1 MEz Marker 1 [T1
VEW 3 MHz 5
SWT 5 ms

Start 2.4835 GHz

Date: 1.JAN.2003 01:55:17
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

HARMONICS AND SPURIOUS EMISSIONS LOW CH

UL Fremont,5m Chamber B

23 Feb 2813

1337137

odioted
12U

roject
odel / Conf
ode ! TX, HT4
est By:iChin

ompany Nome:

Fart

15C Peok

missions
6584

ua lcomm
1 PBR
mode,
ang

Low Ch

Port

15C

15, 289

4

il
g

il
il e
?

| u
L Ly
TAvT

AL TIRTON
s { s B A
e et i

] L E
A T g
ww%wdw fNWMW*NMV

dB(ulalta/meter)

[EIEETE 18BEGE

Freguency L[MH=]

REL
IM

Det,
PEAK

REW
1

Det
FEAK

VB 7 fvg T

w Sussp
18 / Log-Far Widea)

Ronge [MHz]
fista/Coupled

1160618668

UBL 7 Avg Tup Sueep Range [HHz] Fup
M/ Log-Pur Wideo)  Auko/Coupled| 3: 188866268 141

File: * TST

Horizontal 1000 - 18000MHz
Test
Frequency
Marker No. MHz
1 2431.177
2 3225.578
3 7276.792

Cable
Factor
(dB)
4.7
5.5
3.8

Part 15C
15.209
Avg3m Margin
54
54
54

Meter
Reading
{dBuv)
43.83
49.81
36.76

TI19ETS
Lindgren

3117 (dB)
322

32.9

35.6

T145
Preamp
(dB)
-35
-35.1
-35

Duty
Cycle  dB({uVolt
Corr (dB) s/meter)
0.2 46.43
0.2 53.81
0.2 46.86

T186 BRF
(dB)
0.5
0.5
0.5

Part 15C
Peak
74
74
74

Height
[em]
100
100
100

Polarity
Horz
Horz
Horz

Detector
PK
PK
PK

Margin
-27.57
-20.19
-27.14

Vertical 1000 - 18000MHz
Test
Frequency
Marker No. MHz
4 2409.943
5 3225.578
6 7425.431

Cable
Factor
(dB)
4.6
5.5
8.9

Part 15C
15.209
Avg3m  Margin
54 -6.88
54 -1.25
54 -6.3

Meter
Reading
{dBuv)
44.72
48.75
374

TI19ETS
Lindgren

3117 (dB)
321
32.9
35.7

T145
Preamp
(d8)
-35
-35.1
-35

Duty
Cycle  dB({uVolt
Corr (dB) s/meter)
0.2 47.12
0.2 52.75
0.2 47.7

T186 BRF
(dB)
0.5
0.5
0.5

Part 15C
Peak
74
74
74

Height
[em]
200
100
100

Polarity
Vert
Vert
Vert

Detector
PK
PK
PK

Margin
-26.88
-21.25

-26.3

AVG
Horizontal 1000 - 18000MHz

Test
Frequency
MHz
3229.28
3229.27

Meter
Reading
(dBuv)
49
46.26

Detector
PK2
MAvL

T119ETS

Lindgren

3117 [dB]
32.9
32.9

T145
Preamp
[dB]
-35.1
-35.1

Cable
Factor
[de]
5.5
5.5

T186 BRF

[dB]
0.5
0.5

Duty Part 15C

Cycle dB{uVolt 15.209

Corr [dB] s/meter) Avg3m
0.2 53 54
0.2 50.26 54

Margin
-1
-3.74

Part 15C
Peak
74

Margin
-21

Azimuth
[Degs]
84
84

Height

[em]
285
285

Polarity
Horz
Horz

-0.82 74 -20.82
-3.32 - -

95
95

155
155

Vert
Vert

0.2 53.18 54
0.2 50.68 54

32.9
32.9

-35.1
-35.1

5.5
5.5

0.5
0.5

3229.46
3229.38

49.18
46.68

PK2
MAvVL

Vertical 1000 - 13000MHz
Test Meter
Frequency  Reading
MHz (dBuv)
3229.46 49.18
3229.38 46.68

Cable
Factor
[dB]
5.5
5.5

T119ETS

Lindgren

Detector 3117 [dB]
PK2 32.9
MAVL 32.9

T145
Preamp
[dB]
-35.1
-35.1

Duty Part 15C

Cycle dB(uvolt 15.209

Corr [dB] s/meter) Avg3m
0.2 53.18 54
0.2 50.68 54

Azimuth
[Degs]
95
95

Part 15C
Peak

T186 BRF
[dB]
0.5
0.5

Height
[em]
155
155

Margin
-20.82

Polarity
Vert
Vert

Margin
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REPORT NO: 12U14684-17A
FCC ID: MHIFYX-1

DATE: APRIL 26, 2013
IC: 3681C-FYX1

HARMONICS AND SPURIOUS EMISSIONS MID CH

UL Fremont,5m Chaomber B 23 Fek 2613

Fodicted Emissions
roject 12014684

bmpony Nome: Qual comm
odel / Conflig:PBR
ode: TX, HT48, Mid Ch
e=t By:Mond Hua

Wi
d
v"‘»‘w-mfw“, g

P

: 4‘.”‘}]‘”"” .‘w“:“q{“'” \gl ‘_\M‘V:‘

, i i
e VY

dBECulolts/meter)

Frequency [MH=z]

Ronge [MHz]
1188815888

Det
PERAK

Bl
™

VB / fvg Typ
M/ Log-Pur (Videa)

Range [NHz]
310999 /5988

Det  REW
FEAK [N

VBW / Avg Tup
18k / Log-Pur (Video)

Sues|

Auto/Coup led

(e

Susep
futo/Coupled 1719

File: FCC Part15 Subpart © T186 2488MHz Spurious Emissions.TST

Horizontal 1000 - 18000MHz

Test
Frequency
Marker No. MHz
1 2431.177
2 3259.306
3 9892.83

Vertical 1000 - 18000MHz
Test
Frequency
Marker No. MHz
4 2435.423
5 3259.306
9939.545

Meter
Reading
(dBuv)
46
48.97
37.5

Meter
Reading
(dBuv)
44.81
49.59
36.78

AVG
Horizontal 1000 - 18000MHz
Test Meter
Frequency Reading
MHz (dBuv)
3262.52 48.51
3262.75 45.68

PK2
MAvL

Wertical 1000 - 13000MHz
Test Meter
Frequency Reading
MHz (dBuv)
3262.6 48.87
3262.02 46.17

PK2
MAv1

Detector
PK
PK
PK

Detector
PK
PK
PK

T119 ETS
Lindgren

Detector 3117 [dB]

329
32.9

T119 ETS
Lindgren

Detector 3117 [dB]

32.9
32.9

T119 ETS

Lindgren

3117 (dB)
32.2
32.9
36.9

T119ETS

Lindgren

3117 (dB)
32.2
329
36.9

T145
Preamp
[dB]
-35.1
-35.1

Ti45
Preamp
[dB]
-35.1
-35.1

T145
Preamp
(dg)
-35
-35.1
-34.9

T145
Preamp
(dB)
-35
-35.1
-34.9

Cable
Factor
[dB]
5.5
5.5

Cable
Factor
[dB]
5.5
5.5

Cable
Factor
(dB)
4.7
3.5
10.4

T186 BRF
(dB)
0.5
0.5
0.5

Cable
Factor
(dB)
4.7
5.5
10.4

T186 BRF
(dB)
0.5
0.5
0.5

dB(uvolt

s/meter)
43.4
52.77
50.4

dB(uvolt

s/meter)
47.21
53.39
49.68

Part 15C
15.209
Avg 3m
54
54

T186 BRF dB{uVolt

[dB]  s/meter)
0.5 5231
0.5 49.48

Part 15C
15.209
Avg 3m
54
54

T186 BRF dB(uVolt

[dB]  s/meter)
0.5 52.67
0.5 49.97
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Part 15C
15.209
Avg 3m
54
54
54

Part 15C
15.209
Avg Im
54
54
54

Margin
-1.69
-4.52

Margin
-1.33
-4.03

Part 15C
Peak
74
74
74

Margin
-5.6
-1.23
-3.6

Margin
-25.6
-21.23
-23.6

Part 15C
Peak
74
74
74

Margin
-6.79
-0.61
-4.32

Margin
-26.79
-20.61
-24.32

Height
[cm]
100
100
200

Height
[em]
100
100
100

Polarity
Horz
Horz
Horz

Polarity
Vert

Part 15C
Peak
74

Part 15C
Peak
74

Azimuth
Margin = [Degs]
-21.69 65
- 65

Height
[em]
101
101

Polarity
Horz
Haorz

Azimuth
Margin = [Degs]
-21.33 104
- 104

Height
[em]
132
132

Polarity
Vert
Vert
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

HARMONICS AND SPURIOUS EMISSIONS HIGH CH

UL Fremont,5m Chamber B 23 Feb 2813 16:82:12

odiocted Emiaaiona
roject 12014684

:Dmpaﬂg NQmE‘@iualDDmm
pdel / ConfligFER
ode: TX, HT4E,: High Ch
E=t Bglchin Picmg
Fort 15C Feak : :

dBtulol te/meter)

o000

Frequency L[MH=]

Ronge [MHz1 Det RBW VB / fivg Tye Sueep Range [MHz] Det  REW LB / fvg Tup Sueep #3up:
11186618860 PERK 1K M / Log-Pur (Video)  Auto/Coupled| 3:18BA0-5080 PEAK 1M 18k / Log-Pur (Viden) Auto/Coupled 1M

File: FCC Part15 Subport C T186 248@MHz Spurious Emissions, TST

Horizontal 1000 - 18000MHz
Test Meter T119ETS  T145 Cable Part 15C
Frequency Reading Lindgren Preamp Factor T186BRF dB{uVeolt 15.209 Part 15C
Marker No. MHz (dBuv) Detector 3117 (dB) (dB) (dB) (dB)  s/meter) Avg3m Margin Peak Margin Polarity
1 2443164 43.959 PK 32.2 -35 4.7 0.5 46.39 54 -7.61 74 -27.61 Horz
2 3280.54 45.56 PK 32.9 -35.1 5.5 0.5 49.36 54 -4.64 74 -24.64 Horz
6852.111 38.78 PK 35.6 -35 8.6 0.5 48.48 54 -5.52 74 -25.52 Horz

Vertical 1000 - 18000MHz
Test Meter T119ETS  T145 Cable Part 15C
Frequency Reading Lindgren Preamp Factor T186BRF dB{uVeolt 15.209 Part 15C Height
Marker No. MHz (dBuv) Detector 3117 (dB) (dB) (dB) (dB)  s/meter) Avg3m Margin Peak Margin [em] Polarity
4 2448.164 43.56 PK 322 -35 4.7 0.5 45.96 54 -8.04 74 -28.04 100 Vert
3280.54 47.25 PK 32.9 -35.1 5.5 0.5 5L.05 54 -2.95 74 -22.95 100 Vert
7705.721 37.02 PK 35.8 -35.1 9.1 0.5 47.32 54 -6.68 74 -26.68 100 Vert

AVG
Horizontal 1000 - 18000MHz
Test Meter T119ETS T145 Cable Part 15C
Frequency  Reading Lindgren Preamp Factor T186BRF dB(uvolt 15.209 Part 15C Azimuth  Height
MHz (dBuv) Detector 3117[dB] [dB] [dB] [dB] sfmeter) Avg3m Margin Peak Margin  [Degs] [em] Polarity
3282.60 48.92 PK2 32.9 -35.1 5.5 0.5 52.72 54 -1.28 74 -21.28 75 276 Horz
3282.77 46.49 MAvL 329 -35.1 5.5 0.5 50.29 54 -3.71 - - 75 276 Horz
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

10.6. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL PLOT

UL Fremont, 5m Chamker A 38 Jan 2813 22:51.:726

94

IRodioted Emissions

Project No:izZU14684
84 - 1Client Name:Qualcomm
Mode! /Device:FPBR
; | | | ; | {|Confiig /0ther:TX Mode WLAM, Warst cose
70 : : : : - : i Test By:Steve Aguilaor

S14]

54

40

34

dBuls/m Horizontol

1zl
Frequency [MH=]

Ronge [MHz] Det RBUCHz] UBWCHz]  Sueep Lokal Renge [MHz] Det  RBUCHz] UBMCHz]  Sueep Label
| :30-1 Bad PK 120k I futo/Coupled  Horizontol

ile: 12ut4b48 ULAN 3A-16EE.DAT
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

UL Fremont, 5m Chamber A 38 Jon 2813 22:51:.26

ElG)

{|Rodioted Emissions
s s Lo {|Project No:izZUi4684
514 : : : : : YICTient Nome: Qual comm

: : R ‘|Mode!| /Device:PBR

: : : o i|Config /Other:TX Mode WLAN, lorst cose
e : ! : : ; : Test By:Steve Aguilor

S15]

=4

44

34

dBull/m Uertical

Frequerncy [MH=z]

Ronge [MHe] Det RBUCHz] UBWCHz]  Swesp Lobal Ronge [MHz] Det  RBUCHz] UBWCHz]  Sueep Labal
| :30-1 666 PK 128k I futadCoupled  Horizontol

File: 12014648 LILAN 36-180@.DAT
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

HORIZONTAL AND VERTICAL DATA

Project No:12U14684

Client Name:Qualcomm

Model /Device:PBR

Config /Other:TX Mode WLAN, Worst case
Test By:Steve Aguilar

Horizontal 30 - 1000MHz

Test Meter Antenna
Marker | Frequency Reading Pre Amp Factor | Corrected |Class B limit| Margin
[MHz] [dB(uV)] |Detector| Factor [dB] | [dB/m] ([dB(uV/m)]| [dB(uV/m)] [dB] Polarity
32.52 31.3 PK 19.5 -29.2 21.6 40 -18.4 Horz
55.7814 38.51 PK 7.2 -29 16.71 40 -23.29 Horz
94.7442 43.69 PK 8.7 -28.6 23.79 -19.71 Horz
99.3965 38.15 PK 10 -28.6 19.55 -23.95 Horz
117.8118 33.94 PK 13.9 -28.3 19.54 -23.96 Horz
159.4884 37.91 PK 12.5 -27.9 22.51 -20.99 Horz
165.1099 38.04 PK 12.2 -27.9 22.34 -21.16 Horz

Vertical 30 - 1000MHz Polarity
Test Meter Antenna
Marker | Frequency Reading Pre Amp Factor | Corrected |Class B limit| Margin [ Height
No. [MHz] [dB(uV)] |Detector| Factor [dB] | [dB/m] [[dB(uV/m)]| [dB(uV/m)] [dB] [em] Polarity
41.8245 45.25 PK 124 -29.2 28.45 40 -11.55 100 Vert
55.7814 46.96 PK 7.2 -29 25.16 40 -14.84 200 Vert
63.5352 45.68 PK 7.8 -28.9 24.58 40 -15.42 300 Vert
69.7382 39.26 PK 8.2 -28.8 18.66 40 -21.34 100 Vert
83.8889 38.7 PK 7.7 -28.7 17.7 40 -22.3 100 Vert
95.7134 45.95 PK 9 -28.6 26.35 -17.15 200 Vert
100.3657 41.85 PK 10.3 -28.6 23.55 -19.95 100 Vert
178.8729 41.96 PK 11.2 -27.8 25.36 -18.14 100 Vert
856.3609 35.45 PK 21.7 -25.1 32.05 -13.95 100 Vert

PK - Peak detector RMS - RMS detection

QP - Quasi-Peak detector CRMS - CISPR RMS detection

LnAv - Linear Average detector TAVG - Trace Averaging RMS detection
LgAv - Log Average detector Text File: 30-1000 WLAN.TXT

Av - Average detector File: 12u14648 WLAN 30-1000.DAT
CAV - CISPR Average detector
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

RESULTS

6 WORST EMISSIONS

Company Name: Qualcomm

Project: 12U14684
Model/Device: PBR

Date: 2/1/2013
Configuraiton: WLAN TX Worst case
Test Voltage/Frequency: 120VAC/ 60Hz
Tested by: Stewve Aguilar

Line-L1 .15 - 30MHz

Meter
Test Frequency Reading Detector LISN Cables | Corrected | Class B QP QP Class B Av
[MHz] [dBuV] Type [dB] [dB] [dB(uWV)] Limit Margin |Limit [dB(uV)]
0.573 44.55 PK 0.1 0 44.65 56 -11.35 -
0.573 31.02 Av 0.1 0 31.12 - - 46
0.6585 38.4 PK 0.1 0 38.5 56 -17.5 -
0.6585 24.32 Av 0.1 0 24.42 - - 46
3.129 39.44 PK 0.1 0.1 39.64 56 -16.36 -
3.129 24.52 Av 0.1 0.1 24.72 - - 46
Line-L2 .15 - 30MHz
Meter
Test Frequency Reading Detector LISN Cables | Corrected | Class B QP QP Class B Av
[MHz] [dBuV] Type [dB] [dB] [dB(uV)] Limit Margin |Limit [dB(uV)]
0.5685 42.75 PK 0.1 0 42.85 56 -13.15 -
0.5685 29.35 Av 0.1 0 29.45 - - 46
0.654 37.09 PK 0.1 0 37.19 56 -18.81 -
0.654 22.3 Av 0.1 0 22.4 - - 46
3.138 37.69 PK 0.1 0.1 37.89 56 -18.11 -
3.138 22.2 Av 0.1 0.1 22.4 - - 46

PK - Peak detector
QP - Quasi-Peak detector
Av - Awverage detector
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REPORT NO: 12U14684-17A DATE: APRIL 26, 2013
FCC ID: MHIFYX-1 IC: 3681C-FYX1

LINE 1 RESULTS

UL Fremont, CA CE Room 1 Feh Z2H13 17:26:13
: : A ‘ Comducted RFI Uoltage
Project No:izU14684

Client Nome:Quolcomm
Model /Device: 12014684
Test VUolt/Freqg: 120VAC /6BEHz WLAN TX
Test BH:StBVB ﬂgui | or

dBlulalts)

Line-L1

| 1: | | | | H H | :1:8
Freguency [MH=]

Ronge [MHZ] Det  REWCHz] VBUCHZ]  Sweep Lakel Ronge [MHz] Det  REBMOHZD VBMCHz]  Sweep Lakel
5-30

11 PE/R 18k n'u 1s/4. 3klz Line-L1

File: Client MomeQualcomm Test YoliFreql2BUAC G6BHzULAN 1 Feb 2813 17 26 13.DAT
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