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1 General Information

1.1 Description of Device (EUT)

Product Name
Trade Name

Model Number

DIFF.

Power supply

Operation Frequency

Channel Number

Modulation Technology :

Data Rate

FCC ID: Z8FMIMO11ABGN

UltraSky MIMO 11abgn USB Dongle/CPE

. AirLinkWiFi.Net

M27, M27C5, M27C5-16
All model’s the function, software and electric circuit are the same,
only with amodel named different. The test model: M27.

DC 5V from PC with AC 120V/60Hz

|EEE 802.11h: 2412MHz-2462MHz

IEEE 802.11g: 2412MHz-2462MHz

IEEE 802.11n HT20: 2412-2462MHz, 5180MHz-5240MHz,
5745MHz-5825MHz

IEEE 802.11n HT40:2422-2452MHz,5190MHZz-5230MHz,
5755MHz-5795MHz

IEEE 802.11a:5180MHz-5240MHz, 5.745GHz—5.825GHz
|EEE 802.11b/g: 11 Channels

|EEE 802.11n HT20 2.4GHz band: 11 Channels

|EEE 802.11n HT20 5.2GHz band: 4 Channels

|EEE 802.11n HT20 5.8GHz band: 5 Channels

|EEE 802.11n HT40 2.4GHz band: 7Channels

|EEE 802.11n HT40 5.2GHz band: 2Channels

|EEE 802.11n HT40 5.8GHz band: 2Channels

|EEE 802.11a5.2GHz band :4Channels

|EEE 802.11a5.8GHz band :5Channels

|EEE 802.11b: DSSS(CCK,DQPSK,DBPSK)

|EEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)
|EEE 802.11n :OFDM (64QAM, 16QAM, QPSK, BPSK)
|EEE 802.11a:OFDM (64QAM, 16QAM, QPSK, BPSK)

|IEEE 802.11b: 11/5.5/2/1Mbps.

|EEE 802.11g: 54/48/36/24/18/12/9/6Mbps.

|EEE 802.11a: 54/48/36/24/18/12/9/6Mbps

IEEE 802.11n HT20: 130, 117,104, 78, 65, 58.5, 52, 39, 26,

19.5,13, 6.5 Mbps

IEEE 802.11n HT40: 270, 243 ,216, 162, 135, 121.5, 108, 81,54,40.5,
27, 13.5Mbps
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Antenna Assembly Gain :  Reverse SMA connector, max gain 5 dBi for port 1
PCB Antenna, max gain 0 dBi for port 2

Applicant :AirLink WiFi Networking Corp.
3F-1 Room B , N0.97, Sec 4, Chung ,Hsin Rd., San Chung City,
Taipel, Hsien 241, Taiwan, ROC

Manufacturer . AirLinkiLifelInc.
3F-1 Room B , N0.97, Sec 4, Chung ,Hsin Rd., San Chung City,
Taipel, Hsien 241, Taiwan, ROC

Sample Type . Prototype production
Note: 1. Thisreport only test for WIFI 5.2G, for other radio test see other test report.

2. EUT has two antenna, port 1 and port2,port 1 and port 2 has simultaneously
transmit WIFI, for simultaneously transmit WIFI only transmitter IEEE 802.11a, IEEE
802.11n HT20 and IEEE 802.11n HT40, simultaneoudly transmit WIFl only
simultaneously the same model and same frequency, not support other simultaneously
transmitter. Port 1 antennaand port 2 antenna see the EUT photo.

1.2 Description of Test Facility

Shenzhen Certification Technology Service Co., Ltd.

2F, Building B, East Area of Nanchang Second Industrial Zone,
Gushu 2nd Road, Bao'an District, Shenzhen 518126, P.R. China
FCC Registered No.:197647

IC Registered No.:8528B

FCC ID: Z8FMIMO11ABGN Page 5 of 95
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2 EMC Equipment List

Equipment Manufacture  |Model No. |Serial No. Last cal. Cal Interval
3m ETS-LINDGRE N/A SEL0017 Nov. 16, 13| 1Year
Semi-Anechoic N
Spectrum analyzer Agilent E4407B | MY 46185649 | Oct. 31, 13| 1Year
Receiver R&S ESCI 100492 Oct. 31, 13| 1Year
Receiver R&S ESCI 101202 Oct. 31, 13| 1Year
Bilog Antenna | SCHWARZBE |VULB 9168-438 Mar.11, 14| 1Year
CK 9168
Horn Antenna |SCHWARZBE |BBHA BBHA 9120 Mar.11, 14| 1Year
CK 9120 D D(1201)
ETSHorn ETS 3160 SEL0076 Mar.11, 14| 1Year
Antenna
Active Loop Beljing Daze |ZN30900A SEL0097 Feb.20, 14| 1Year
Antenna
L.I.S.N. SCHWARZBE |NSLK8126 8126466 Oct. 31, 13| 1Year
CK
Cable Resenberger N/A No.1 Oct. 31,13| 1Year
Cable SCHWARZBE N/A No.2 Oct. 31, 13| 1Year
CK
Cable SCHWARZBE N/A No.3 Oct. 31, 13| 1Year
CK
Power Meter Anritsu ML2487A | 6K00001491 |Oct. 31, 13| 1Year
Power sensor Anritsu ML2491A 32516 Oct. 31, 13 1Year
Pre-amplifier | SCHWARZBE | BBV 9743 9743-019 Oct. 31, 13| 1Year
CK
Pre-amplifier Quietek AP-180C | CHM-0602012 | Oct. 31, 13| 1Year

FCC ID: Z8FMIMO11ABGN
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3 Test Procedure

POWER LINE CONDUCTED INTERFERENCE: The test procedure used was
ANSI Standard C63.4-2003 using a50 u H LISN. Both Lines were observed. The
bandwidth of the receiver was 10kHz with an appropriate sweep speed. The ambient
temperature of the EUT was 25°C with a humidity of 58%.

RADIATION INTERFERENCE: Thetest procedure used was ANS| Standard
C63.4-2003 using a ANRITSU spectrum analyzer with a pre-selector. The anayzer
was calibrated in dB above amicro volt at the output of the antenna. The resolution
bandwidth was 100kHz and the video bandwidth was 300 kHz upto 1 GHz and 1
MHz with avideo BW of 3MHz above 1 GHz. The ambient temperature of the EUT
was 25°C with a humidity of 58%.

FORMULA OF CONVERSION FACTORS: The Field Strength at 3m was
established by adding the meter reading of the spectrum analyzer (which is set to read
in units of dBuV) to the antenna correction factor supplied by the antenna
manufacturer and cable loss. The antenna correction factors and cable loss are stated
in terms of dB. The gain of the Pre-selector was accounted for in the Spectrum
Analyzer Meter Reading.

Example:

Freq (MHz) METER READING + ACF + CABLE =FS

33.20 dBuV + 10.36 dB + 0.9 dB=44.46 dBuV/m @ 3m

ANSI STANDARD C63.4-2003 10.1.7 MEASUREMENT PROCEDURES: The
EUT was placed on atable 80 cm high and with dimensions of 1m by 1.5m. The EUT
was placed in the center of the table (1.5m side). The table used for radiated
measurements is capable of continuous rotation. When an emission was found, the
table was rotated to produce the maximum signal strength. At this point, the antenna
was raised and lowered from 1m to 4m. The antenna was placed in both the horizontal
and vertical planes. The situation was similar for the conducted measurement except
that the table did not rotate. The EUT was setup as described in ANSI Standard
C63.4-2003 10.1.7 with the EUT 40 cm from the vertical ground wall.

FCC ID: Z8FMIMO11ABGN Page 7 of 95
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4 Summary of M easurement

4.1 Summary of test result

The EUT have been tested according to the applicable standards as referenced below.

Description of Test Item Standard Results
FCC Part 15: 15.407(a)
Peak Output Power ANSI C63.10: 2009 PASS
IC RSS-210A8

FCC Part 15: 15.407(a)

ANSI C63.10: 2009
_ PASS
Bandwidth IC RSS-210A8

IC RSS-210A 4.6.1
FCC Part 15: 15.407(a)
Power Spectral Density ANSI C63.10: 2009 PASS
IC RSS-210A8

. FCC Part 15: 15.407(a)
Peak Excursion PASS
IC RSS-210A8

FCC Part 15: 15.407(g)
Frequency Stability ANS| C63.10: 2009
IC RSS-210A8
FCC Part 15: 15.407(b)
' . FCC Part 15: 15.209
Radiated Emission PASS
ANS| C63.10: 2009

IC RSS-210A8

FCC Part 15: 15.407(b)
] FCC Part 15: 15.209
Band Edge Compliance PASS
ANSI C63.10: 2009
ICRSS-210A8
FCC Part 15: 15.207
Power Line Conducted Emission ANSI C63.10: 2009 PASS

ICRSSGen 7.2.2

. FCC Part 15: 15.203
Antenna requirement PASS
ICRSSGen7.14

Note: The EUT has been tested as an independent unit. And Continual Transmitting in
maximum power (The adapter be used during Test)
The EUT duty cycle was set to 100% during the test for al modes.

FCC ID: Z8FMIMO11ABGN Page 8 of 95
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4.2 Test connection

AC mains
Notebook EUT

4.3 Assistant equipment used for test

Description . |Notebook

Manufacturer . |Acer

Model No. . |4552G
4.4 Test mode

The test software “RT3x7xQA.exe” was used to control EUT work in Continuous TX mode,
and select test channel, wireless mode and data rate.

Tested mode, channel, and data rate information
Mode Datarate (Mpbs) Channel Frequency
see Note (MH2)
6.5 CH36 5180
|EEE 802.11n HT20 6.5 CH40 5200
6.5 CH48 5240
135 CH38 5190
|EEE 802.11n HT40
135 CH46 5230
6 CH36 5180
IEEE 802.11a 6 CHA40 5200
6 CH48 5240
Note: According exploratory test and product specification EUT will have maximum
output power in those data rate, so those data rate were used for al test.

4.5 Channdl list
For |IEEE 802.11 awith 5.2G
Channel Frequency Channel Frequency
(MH2) (MH2)
CH36 5180 CH44 5220
CH40 5200 CH48 5240

FCC ID: Z8FMIMO11ABGN Page 9 of 95
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For IEEE 802.11 n/HT20 with 5.2G
Channel Frequency Channel Frequency
(MH2z) (MH2z)
CH36 5180 CH44 5220
CH40 5200 CH48 5240
For IEEE 802.11 n/HT40 with 5.2G
Channel Frequency Channel Frequency
(MH2) (MH2)
CH38 5190 CH46 5230
4.6 Test Conditions
Temperaturerange |21-25C
Humidity range 40-75%
Pressure range 86-106kPa

4.7 Measurement Uncertainty (95% confidence levels, k=2)

Item MU Remark
Uncertainty for Power point Conducted Emissions 5 42dB
Test
Uncertainty for Radiation Emission test in 3m 213dB | Polarize V
chamber
(bel ow 30M HZ) 2.57dB Polarize: H
Uncertainty for Radiation Emission test in 3m 3.54dB Polarize: V
chamber .
(30MHz to 1GH2) 4.1dB Polarize: H
Uncertainty for Radiation Emission test in 3m 2.08dB Polarize: H
chamber .
(1GHz to 25GH?2) 2.56dB Polarize: V
Uncertainty for radio frequency 1x10-9
Uncertainty for conducted RF Power 0.65dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.06%

FCC ID: Z8FMIMO11ABGN
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5 Peak Output power

5.1 Limit

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 50 MW or 4 dBm + 10log B, where B is the 26-dB
emission bandwidth in MHz, If transmitting antennas of directional gain greater than 6 dBi are
used, the maximum conducted output power shall be reduced by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

5.2 Test Procedure
1, Connected the EUT’s antenna port to peak power meter by 20dB attenuator.
2, Measure out each mode and each bands peak output power of EUT.

Note: The cable loss and attenuator loss were offset into measure device as amplitude offset.

5.3 Test Result
EUT: UltraSky MIMO 11abgn USB Dongle/CPE M/N: M27
Test date: 2014-03-22 Test site: RF site Tested by: Simple Guan
Port 1 Port2 | port g Port 2
Frequency -26dB -26dB . .
Mode ) ) Limit Limit
(MHz) bandwidth |bandwidth (dBm) (dBm)
(MH2) (MHz)
\EEE 802,11 CH36:5180 19.12 18.46 16.81 16.66
1la
With 5.2G CH40:5200 19.13 18.50 16.82 16.67
CH48:5240 18.43 18.50 16.66 16.67
\EEE 802.11 CH36:5180 20.48 18.94 17.11 16.77
n/HT40 with 5.2G CH40:5200 21.02 18.95 17.23 16.78
CH48:5240 21.29 19.17 17.28 16.83
|EEE 802.11 CH38:5190 38.53 39.04 19.86 19.92
N/HT40 with 5.2G | CH46:5230 38.50 39.30 19.85 19.94

Note: 1 Limit=4 dBm + 10log B, B is the 26-dB emission bandwidth in MHz.
2 26-dB emission bandwidth result see the section 6 bandwidth test result.
350mw=17dBm.

FCC ID: Z8FMIMO11ABGN Page 11 of 95
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EUT: UltraSky MIMO 11abgn USB Dongle/CPE M/N: M27

Test date: 2014-03-22 Test site: RF site Tested by: Simple Guan

Mode Frequency PK Output power Limit Margin
(MH2) (dBm) (dBm) (dB)
CH36:5180 12.06 16.81 4.75
IEEE 802.11 a
With 5.2G CH40:5200 11.95 16.82 4.87
CHA48:5240 11.82 16.66 4.84
CH36:5180 12.79 17.00 421
|EEE 802.11 _
A/HT20 with 5.2G CH40:5200 12.68 17.00 4.32
CHA48:5240 12.43 17.00 4.57
|EEE 802.11 CH38:5190 11.63 17.00 5.37
n/HT40 with 5.2G CH46:5230 11.38 17.00 562
Note: Thistest with port 1 antenna.
Conclusion: PASS
EUT: UltraSky MIMO 11abgn USB Dongle/CPE M/N: M27

Test date: 2014-03-22

Test site: RF site

Tested by: Simple Guan

Mode Frequency PK Output power Limit Margin
(MH?2) (dBm) (dBm) (dB)
CH36:5180 8.42 16.66 8.24
|EEE 802.11 a

With 5.2G CH40:5200 8.36 16.67 8.31
CH48:5240 8.71 16.67 7.96
CH36:5180 912 16.77 7.65

|EEE 802.11 )
HT20 with 5.2 | CH40:5200 9.04 16.78 f.r4
CH48:5240 908 16.83 7.75
|EEE 802.11 CH38:5190 7.52 17.00 0.48
n/HT40 with5.2G| CH46:5230 7.17 17.00 9.83

Note: Thistest with port 2 antenna.

Conclusion: PASS

FCC ID: Z8FMIMO11ABGN
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EUT: UltraSky MIMO 11abgn USB Dongle/CPE

M/N: M27

Test date: 2014-03-22

Test site: RF site

Tested by: Simple Guan

Mode Frequency PK Output power Limit Margin

(MH2) (dBm) (dBm) (dB)

H36:51. 17.00 .
[EEE80211a | o018 13.62 338
With 5.2G CH40:5200 13.53 17.00 3.47
CH48:5240 13.55 17.00 3.45
CH36:5180 14.34 17.00 2.66

|[EEE 802.11 :

/HT20 with 5.2G CH40:5200 14.24 17.00 2.76
CHA48:5240 14.08 17.00 2.92
|[EEE 802.11 CH38:5190 13.05 17.00 3.95
NHT40 with5.2G| CH46:5230 12.78 17.00 4.22

Note: 1 Thisresult with port 1 and port 2 antenna.
2 According to KDB 662911, Result power = 10l0g(10°™/20+10@"2/10)
3 Result unit: W, The end PK Output power result is converted to units of dBm

Conclusion: PASS

FCC ID: Z8FMIMO11ABGN
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6 bandwidth

6.1 Limit

No Limit, only for reference.

6.2 Test Procedure

The transmitter output was connected to a spectrum analyzer, The bandwidth of the
fundamental frequency was measured by spectrum analyzer with 100kHz RBW and 300 kHz
VBW. The 26dB bandwidth is defined as the total spectrum the power of which is higher than
peak power minus 26dB.

6.3 Test Result

EUT: UltraSky MIMO 11abgn USB Dongle/CPE

M/N:M27

Power: DC 5V From PC with AC 120V/60Hz

DataRate: 11In HT20: 6.5Mbps; 11n HT40: 13.5Mbps;11a6MHz

Ambient Temperature:24°C

Relative Humidity: 62%

Test date:2014-03-22

Test by: Simple Guan

Channel | Frequency | 26dB Bandwidth 99% Occupied Limit Result
(MH2) (MH2) Bandwidth (MHz) (MH2)
|EEE 802.11 awith 5.2G:
Low 5180 19.12 16.33 / PASS
Mid 5200 19.13 16.35 / PASS
High 5240 18.43 16.33 / PASS
|[EEE 802.11 n/HT20 with 5.2G:
Low 5180 20.48 17.45 / PASS
Mid 5200 21.02 17.44 / PASS
High 5240 21.29 17.45 / PASS
|EEE 802.11 n/HT40 with 5.2G:
Low 5190 38.53 35.67 / PASS
High 5230 38.50 35.66 / PASS

Note: Thistest with port 1 antenna.

FCC ID: Z8FMIMO11ABGN
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Channel| Frequency | 26dB Bandwidth 99% Occupied Limit Result
(MH2) (MH2) Bandwidth (MHz) (MH2)
|EEE 802.11 awith 5.2G:
Low 5180 18.46 16.32 / PASS
Mid 5200 18.50 16.32 / PASS
High 5240 18.50 16.32 / PASS
|EEE 802.11 n/HT20 with 5.2G:
Low 5180 18.94 17.37 / PASS
Mid 5200 18.95 17.41 / PASS
High 5240 19.17 17.37 / PASS
|EEE 802.11 n/HT40 with 5.2G:
Low 5190 39.04 35.72 / PASS
High 5230 39.30 35.76 / PASS

Note: Thistest with port 2 antenna.

FCC ID: Z8FMIMO11ABGN
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From 1G-25GHz with port 1 antenna

|EEE 802.11awith 5.2G:

CH Low :
Ref 21 dBm fAtten 30 dB
#Peak
Log

|
|

Center 5.18 GHz Span 30 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %

16.3334 MHz xdB 26005
Transmit Freq Emor -42 376 kHz
x dB Bandwidth 19.124 MHz
CH Mid:

Ref 21 dBm #Atten 30 dB

#Peak

Log

Center 5.2 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.3483 MHz xdB 26005
Transmit Freq Emor -49 578 kHz
x dB Bandwidth 19.130 MHz

FCC ID: Z8FMIMO11ABGN Page 16 of 95
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CH High:

Ref 21 dBm #Atten 30 dB
#Peak

Log

10 wWM\wM
oy W

Offst

1 -3

dB W

N
Center 5.24 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
16.3286 MHz xdB 26005
Transmit Freq Emor 49133 kHz
x dB Bandwidth 18.425 MHz
|EEE 802.11n/HT20 with 5.2G:
CH Low:
Ref 21 dBm #Atten 30 dB
#Peak
Log

|
-
5

Center 5.18 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
17.4500 MHz xdB 26005
Transmit Freq Emor -90.594 kHz
x dB Bandwidth 20.475 MHz

FCC ID: Z8FMIMO11ABGN Page 17 of 95
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Ref 21 dBm #Atten 30 dB

10 el Pl
dB/

[=Tr=-1
==}
W

Center 5.2 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
17.4394 MHz xdB  -26.00dB

Transmit Freq Emor -91.010 kHz
x dB Bandwidth 21.022 MHz

Ref 21 dBm #Atten 30 dB

[=Tr=-1
==}
oh

Center 5.24 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
17.4454 MHz xdB  -26.00dB

Transmit Freq Emor -94.826 kHz
x dB Bandwidth 21.289 MHz
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|[EEE 802.11n/HT40 with 5.2G:
CH Low :
Mkr1 5.1874 GHz
Ref 21 dBm #Atten 30 dB -2.626 dBm
#Peak
Log 1
10
dB/ MMWWW
Offst
1
dB 2
Center 5.19 GHz Span 60 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 6.216 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
35.6698 MHz xdB 26005
Transmit Freq Emor -100.713 kHz
x dB Bandwidth 38528 MHz
CH High:
Mkr1 5.2149 GHz
Ref 21 dBm #Atten 30 dB -3.815 dBm
#Peak
Log .
10 W
dB! W
Offst
1
dB 2 (_M
Center 5.23 GHz Span 60 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 6.216 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
35.6558 MHz xdB 26005
Transmit Freq Emor -127.852 kHz
x dB Bandwidth 38.502 MHz
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From 1G-25GHz with port 2 antenna

|EEE 802.11awith 5.2G:

CH Low :
Ref 21 dBm fAtten 30 dB
#Peak
Log

Center 5.18 GHz Span 30 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %

16.3170 MHz xdB 260048
Transmit Freq Emor -40.377 kHz
x dB Bandwidth 18.464 MHz
CH Mid:

Ref 21 dBm #Atten 30 dB

#Peak

Log

10

Center 5.2 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.3233 MHz xdB  -26.00d8
Transmit Freq Emor -40.853 kHz
x dB Bandwidth 18.501 MHz
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CH High:
Ref 21 dBm #Atten 30 dB
#Peak
Log
10
dB/ W‘J‘MWMM\*JL«,
Offst
‘1:"3 > <
W‘W-—M
Center 5.24 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.3242 MHz xdB 26005
Transmit Freq Emor -45 561 kHz
x dB Bandwidth 18.499 MHz
|EEE 802.11n/HT20 with 5.2G:
CH Low :
Ref 21 dBm #Atten 30 dB
#Peak
Log
10
dB/ WWM
Offst
1
4B > <«
VTt
Center 5.18 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
17.3749 MHz xdB 26005
Transmit Freq Emor -41.072 kHz
x dB Bandwidth 18.943 MHz
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Ref 21 dBm #Atten 30 dB

> <
Center 5.2 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
17.4064 MHz xdB 26005
Transmit Freq Emor -38.087 kHz
x dB Bandwidth 18.945 MHz
CH High
Ref 21 dBm #Atten 30 dB
#Peak
Log
10
dB/ WWWM—
Offst
1
Center 5.24 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
17.3747 MHz xdB 26005
Transmit Freq Emor -46.019 kHz
x dB Bandwidth 19.172 MHz
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|EEE 802.11n/HT40 with 5.2G:
CH Low :
Ref 21 dBm #Atten 30 dB
#Peak
Log
10
Offst
‘1:"3 > “
Center 5.19 GHz Span 60 MHz
#Res BW 100 kHz #VYBW 300 kHz Sweep 6.216 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
35.7154 MHz xdB 26005
Transmit Freq Emor 6.003 kHz
x dB Bandwidth 39.035 MH=z
CH High:
Ref 21 dBm #Atten 30 dB
#Peak
Log
10
dB/ WMWMWW\W
Offst
‘1:"3 2> <«
Center 5.23 GHz Span 60 MHz
#Res BW 100 kHz #VYBW 300 kHz Sweep 6.216 ms (601 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
35.7643 MHz xdB  -26.00dB
Transmit Freq Emor -25.845 kHz
x dB Bandwidth 39.295 MH=z
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7 Power Spectral Density

7.1 Limit

For the band 5.15-5.25 GHz, the peak power spectral density shall not exceed 4 dBm in any
1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are used, the peak
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

7.2 Test Procedure

Place the EUT on thetable and set it in transmitting mode.

7.2.2 Remove the antennafrom the EUT and then connect alow loss RF cable from the
antenna port to the spectrum analyzer.

7.2.3 Set the spectrum analyzer as RBW = 1IMHz, VBW = 3MHz, span=5-30%EBW, detail see
the test plot.

7.2.4 Record the max reading.

7.25 Repeat the above procedure until the measurements for al frequencies are completed.

7.3 Test Result

PASS.

Detailed information please see the following page.

Channel Frequency POWSFmSSli);C i Limit Result

(MHz) (dBm) (dBm)

|IEEE 802.11 awith 5.2G:
Low 5180 -7.45 4 PASS
Mid 5200 -6.86 4 PASS
High 5240 -6.57 4 PASS

IEEE 802.11 n/HT40 with 5.2G:
Low 5180 -7.02 4 PASS
Mid 5200 -6.42 4 PASS
High 5240 -7.88 4 PASS

IEEE 802.11 n/HT40 with 5.2G:
Low 5190 -10.12 4 PASS
High 5230 -10.75 4 PASS

Note: Thistest with port 1 antenna.
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Frequency PowDermSSpte; traI Limit
Channel (MH2) (dBm) (dBm) Result
IEEE 802.11 awith 5.2G:
Low 5180 -9.32 4 PASS
Mid 5200 -9.32 4 PASS
High 5240 -8.47 4 PASS
IEEE 802.11 n/HT40 with 5.2G:
Low 5180 -8.99 4 PASS
Mid 5200 -9.16 4 PASS
High 5240 -9.96 4 PASS
IEEE 802.11 n/HT40 with 5.2G:
Low 5190 -12.88 4 PASS
High 5230 -12.92 4 PASS
Note: Thistest with port 2 antenna.
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Frequency PowDermSSpte; traI Limit
Channel (MH2) (dBm) (dBm) Result
IEEE 802.11 awith 5.2G:
Low 5180 -5.27 4 PASS
Mid 5200 -4.91 4 PASS
High 5240 -4.41 4 PASS
|IEEE 802.11 n/HT40 with 5.2G:
Low 5180 -4.88 4 PASS
Mid 5200 457 4 PASS
High 5240 -5.79 4 PASS
|IEEE 802.11 n/HT40 with 5.2G:
Low 5190 -8.27 4 PASS
High 5230 -8.69 4 PASS
Note: 1 Thisresult with port 1 and port 2 antenna.
2 According to KDB 662911, Result power = 10l0g(102"/20+10@"2/10)
3 Result unit: W, The end PK Output power result is converted to units
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From 1G-25GHz with port 1 antenna
|EEE 802.11awith 5.2G:
CH Low :

Mkr1 5.17525 GHz

Ref 10 dBm #Atten 20 dB -1.451 dBm
Peak

10 1

dB/ SV Y F VN W
Offst

M1 52
53 FC

Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)

CH Mid :

Mkr1 5.19530 GHz
Ref 10 dBm #Atten 20 dB -6.862 dBm

M1 52

53 FC

Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)
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CH High:
Mkr1 5.23735 GHz
Ref 10 dBm #Atten 20 dB 6.57 dBm
Peak
Log
10 N

(
|

M1 52
53 FC

Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)

|EEE 802.11n/HT20 with 5.2G:
CH Low :

Mkr1 5.17860 GHz
Ref 10 dBm #Atten 20 dB -1.016 dBm

10 1

dB/ WMMW_

J

M1 52
53 FC

Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)
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CH Mid:

Mkr1 5.19845 GHz
Ref 10 dBm #Atten 20 dB -6.423 dBm
Peak
Log
10 5 "
dB/ ww
Offst
1
dB

W
M1 52
53 FC
Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)
CH High :

Mkr1 5.23625 GHz
Ref 10 dBm #Atten 20 dB -1.881 dBm
Peak
Log
10 1
dB! /’“‘“"*’_&QWW
Offst
1
dB

W

M1 52
53 FC
Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)
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|EEE 802.11n/HT40 with 5.2G:
CH Low :

Mkr1 5.18375 GHz
Ref 10 dBm #Atten 20 dB -10.12 dBm

M1 52
53 FC

Center 5.19 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)

CH High:

Mkr1 5.22333 GHz
Ref 10 dBm #Atten 20 dB -10.75 dBm

M1 52
53 FC

Center 5.23 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)
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From 1G-25GHz with port 2 antenna
|EEE 802.11awith 5.2G:
CH Low :

Mkr1 5.17525 GHz
Ref 10 dBm #Atten 20 dB 9.316 dBm
Peak

1

dB/
B L e
/_A,
1

/

M1 52
53 FC

Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)

CH Mid :

Mkr1 5.19535 GHz
Ref 10 dBm #Atten 20 dB -9.312 dBm

1
dB/ .
Rl B SRR P R S
/_,_ﬂ\,,
1

ﬁ

M1 52
53 FC

Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)
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CH High:

Mkr1 5.23745 GHz
Ref 10 dBm #Atten 20 dB -8.465 dBm
Peak

10 1

Offst
1

%

M1 52
53 FC

Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)

|EEE 802.11n/HT20 with 5.2G:
CH Low :

Mkr1 5.17585 GHz
Ref 10 dBm #Atten 20 dB -8.989 dBm

10 .

dB/ /v_/_,_&_‘_‘ww.__.___u
Oifst

j

M1 52
53 FC

Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)
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CH Mid:

Mkr1 5.19625 GHz
Ref 10 dBm #Atten 20 dB -9.16 dBm
Peak
Log
10 N
dB! PR
Offst
1
dB
M1 52
53 FC
Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)

CH High :

Mkr1 5.23595 GHz
Ref 10 dBm #Atten 20 dB -9.957 dBm
Peak
Log
10

1
dB/
e S S

Offet //_,_,_&M__
1
dB
M1 52
53 FC
Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)
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|EEE 802.11n/HT40 with 5.2G:
CH Low :

Mkr1 5.17392 GHz
Ref 10 dBm #Atten 20 dB -12.88 dBm

1 W
dB

M1 52
53 FC

Center 5.19 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)

CH High:

Mkr1 5.22508 GHz
Ref 10 dBm #Atten 20 dB -12.92 dBm

M1 52
53 FC

Center 5.23 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz #S5weep 10 s (601 pts)
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8 Peak Excursion

8.1 Limit

Theratio of the peak excursion of modulation envelope (measured using a peak hold
function ) to the maximum conducted power (measured as specified above) shall not
exceed 13 dB across any 1IMHz bandwidth whichever isless.

8.2 Test Procedure

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Set the spectrum analyzer span to view the entire emissions bandwidth. The largest difference
between the following two traces (Peak Trace and Average Trace) must be <13 dB for al
frequencies across the emissions bandwidth. Submit a plot.

3. Peak Trace: Set RBW =1 MHz, VBW > 3 MHz with peak detector and max-hold settings.

4. Average Trace: Method #3—video averaging with max hold--and sum power across the band.
Set span to encompass the entire emissions bandwidth (EBW) of the signal. Set sweep trigger to
“free run”. Set RBW =1 MHz. Set VBW > 1/T (Draft n VBW = 300kHz > 1/4 1 s). Use sample
detector mode if bin width (i.e., span/number of pointsin spectrum) < 0.5 RBW. Otherwise use

peak detector mode. Set max hold. Allow max hold to run for 60 seconds.

8.3 Test Result

PASS.

Detailed information please see the following page.
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Channel| Frequency | Tracel Trace2 | Peak Excursion | Limit Result
(MH2) (dBm) (dBm) (dB) (MHz)
|EEE 802.11 awith 5.2G:
Low 5180 12.73 10.65 2.080 13 PASS
Mid 5200 12.23 9.66 2.570 13 PASS
High 5240 11.43 8.63 2.800 13 PASS
|EEE 802.11 n/HT20 with 5.2G:
Low 5180 12.51 10.21 2.300 13 PASS
Mid 5200 11.37 9.58 1.790 13 PASS
High 5240 11.22 9.56 1.660 13 PASS
|EEE 802.11 n/HT40 with 5.2G:
Low 5190 9.01 7.51 1.500 13 PASS
High 5230 9.28 741 1.870 13 PASS
Note: Thistest with port 1 antenna.
Channel| Frequency | Tracel Trace2 | Peak Excursion | Limit Result
(MH2) (dBm) (dBm) (dB) (MHz)
|EEE 802.11 awith 5.2G:
Low 5180 4.48 1.59 2.890 13 PASS
Mid 5200 4.07 1.52 2.550 13 PASS
High 5240 4.29 1.52 2.770 13 PASS
|EEE 802.11 n/HT20 with 5.2G:
Low 5180 3.99 1.96 2.030 13 PASS
Mid 5200 4.56 1.48 3.080 13 PASS
High 5240 3.39 1.15 2.240 13 PASS
|EEE 802.11 n/HT40 with 5.2G:
Low 5190 2.33 0.54 1.790 13 PASS
High 5230 2.54 0.23 2.310 13 PASS

Note: Thistest with port 2 antenna.
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From 1G-25GHz with port 1 antenna

|EEE 802.11awith 5.2G:
CH Low :
Mkr2 5.17745 GHz
Ref 20 dBm #Atten 30 dB 10.65 dBm
Peak
Log ﬁ%ﬁ%ﬁm
10
dB/
Offst R e
1
dB
Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #UVBW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type X Axis Amplitude
1 &) Freq 5.17735 GHz 12.73 dBm
2 2 Freq 5.17745 GHz 10.85 dBm
CH Mid .
Mkr1 5.19765 GHz
Ref 20 dBm #Atten 30 dB 12.23 dBm
Peak =
LOI_ZI W&m@
10
dB/
Offst T
1
dB
Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #UVBW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type X Axis Amplitude
1 &) Freq 5.19765 GHz 12.23 dBm
2 2 Freq 5.19815 GHz 9.684 dBm
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CH High:
Mkr2 5.23505 GHz
Ref 20 dBm #Atten 30 dB 8.634 dBm
Peak 2
Log M:W
10
dB/
Offst P o
1
dB
Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #UVBW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type X Axis Amplitude
1 I} Freq 5.23530 GHz 11.43 dBm
2 2 Freq 5.23505 GHz £.634 dBm
|[EEE 802.11n/HT20 with 5.2G:
CH Low :
Mkr2 5.17510 GHz
Ref 20 dBm #Atten 30 dB 10.21 dBm
Peak
Lﬂg = W
10
dB/
Offst WM
1
dB
Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 5.17545 GHz 12.51 dBm
2 2 Freq 5.17510 GHz 10.21 dBm
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CH Mid:
Mkr2 5.19710 GHz
Ref 20 dBm #Atten 30 dB 9.575 dBm
Peak L
Log %mu@%{&m:
10
dB/
Offst w
1
dB
Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 5.20110 GHz 11.37 dBm
2 2 Freq 5.19710 GHz 9.575 dBm
CH High:
Mkr2 5.23720 GHz
Ref 20 dBm #Atten 30 dB 9.56 dBm
Peak =
Log Wmmmﬁgw
10
dB/
Offst e, "
1
dB
Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 5.24100 GHz 11.22 dBm
2 2 Freq 5.23720 GHz 9.56 dBm
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|[EEE 802.11n/HT40 with 5.2G:
CH Low :
Mkr2 5.1958 GHz
Ref 20 dBm #Atten 30 dB 7.51 dBm
Peak 1 =z
Log MW
10
dB/
Offst
1 R
dB
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 5.1847 GHz 9.007 dBm
2 2 Freq 5.1958 GHz 7.51 dBm
CH High:
Mkr2 5.2246 GHz
Ref 20 dBm #Atten 30 dB 7.41 dBm
Peak S
Log mem
10
dB/
Offst WWmm
1 A g
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 5.2247 GHz 9.278 dBm
2 2 Freq 5.2246 GHz 7.41 dBm
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From 1G-25GHz with port 2 antenna

|EEE 802.11awith 5.2G:
CH Low:
Mkr2 5.17505 GHz
Ref 20 dBm #Atten 30 dB 1.59 dBm
Peak 2
Log 2
10 ﬁﬂ%zm
dB/
Offst
1
@ M@w
Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 5.17545 GHz 4.463 dBm
2 2 Freq 5.17505 GHz 1.59 dBm
CH Mid:

Mkr2 5.20135 GHz

Ref 20 dBm #Atten 30 dB 1.52 dBm
Peak
1
Log =
10 m:ﬁ:m
dB/
Offst
1
dB
Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 ()] Freq 5.19505 GHz 4,089 dBm
2 @ Freq 520135 GHz 1.52 dBm
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CH High:

Mkr2 5.24135 GHz
Ref 20 dBm #Atten 30 dB 1.518 dBm
Peak
=2

Log
10 B et e
dB/
Qifst

1
dB

1

Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 5.23525 GHz 4.293 dBm
2 2 Freq 5.24135 GHz 1.518 dBm
|EEE 802.11n/HT20 with 5.2G:
CH Low :
Mkr2 5.18150 GHz
Ref 20 dBm #Atten 30 dB 1.958 dBm
Peak

B =z
x:::x&ﬁ:ﬁmr::
10 W
dB/
Qifst
1
a8 \Mm

Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 ()] Freq 5.18000 GHz 3.966 dBm
2 @ Freq 5.18150 GHz 1.958 dBm
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Mkr2 5.20145 GHz
Ref 20 dBm #Atten 30 dB 1.48 dBm

Log M
W

Offst
1
dB

Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 5.20150 GHz 4.556 dBm
2 2 Freq 5.20145 GHz 1.48 dBm
CH High:
Mkr2 5.24140 GHz
Ref 20 dBm #Atten 30 dB 1.151 dBm
Peak
1
Log Mﬁim
10 e
dB/

Offst
1
dB

Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 ()] Freq 5.24000 GHz 3.391 dBm
2 @ Freq 524140 GHz 1.151 dBm
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|EEE 802.11n/HT40 with 5.2G:
CH Low :
Mkr2 5.1878 GHz
Ref 20 dBm #Atten 30 dB 0.54 dBm
Peak
Log = -
10 Wmmw%mﬂ%mm
dB/
Offst
1
dB gy
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 5.2013 GHz 2331 dBm
2 2 Freq 5.1878 GHz 0.54 dBm
CH High:
Mkr2 5.2245 GHz
Ref 20 dBm #Atten 30 dB 0.227 dBm
Peak
Log é
10 A AR e
dB/
Offst
1
dB
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #BW 300 kHz #5weep 60 s (601 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 5.2246 GHz 2.542 dBm
2 2 Freq 5.2245 GHz 0.227 dBm
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9 Frequency Sability
9.1 Limit

Manufacturers of U-NII devices are responsible for ensuring frequency stability such
that an emissions is maintained within the band of operation under al conditions of normal

operation as specified in the user’s manual or +20ppm (IEEE 802.11a specification).
9.2 Test Procedure

1. The transmitter output (antenna port) was connected to the spectrum analyser. EUT have
transmitted absence of modulation signal and fixed channelize. Set the spectrum analyzer span
to view the entire absence of modulation emissions bandwidth. Set RBW = 10 kHz, VBW =
10 kHz with peak detector and maxhold settings. fc is declaring of channel frequency. Then
the frequency error formula is (fc-f)/fc x 106 ppm and the limit is less than +20ppm (IEEE
802.11a specification). The test extreme voltage is to change the primary supply voltage from
85 to 115 percent of the nominal value.

2. Extreme temperature rule is -30°C~50°C.

9.3 Test Result

EUT: UltraSky MIMO 11abgn USB Dongle/CPE M/N:M27

Power: DC 5V From PC with AC 120V/60Hz

DataRate: 11In HT20: 6.5Mbps; 11n HT40: 13.5Mbps;11a6MHz

Ambient Temperature:24°C Relative Humidity: 62%

Test date:2013-03-22 Test by: Simple guan

For port 1 antenna
Voltage vs Frequency Stability :

Mode Voltage Test Messured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)

102 5180.0159 +/-20

120 5180 5180.0162 0.0162 3.13 +/-20

138 5180.0148 +/-20

102 5200.0212 +/-20

1la 120 5200 5200.0231 0.0231 4.44 +/-20
138 5200.0209 +/-20

102 5240.0218 +/-20

120 5240 5240.0226 0.0226 431 +/-20

138 5240.0185 +/-20
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Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
102 5180.0172 +/-20
120 5180 5180.0216 0.0229 4.42 +/-20
138 5180.0229 +/-20
102 5200.0237 +/-20
Hl'l:'L;O 120 5200 5200.0258 0.0258 4.96 +/-20
138 5200.0231 +/-20
102 5240.0245 +/-20
120 5240 5240.0239 0.0264 5.04 +/-20
138 5240.0264 +/-20
102 5190.0312 +/-20
120 5190 5190.0283 0.0312 6.01 +/-20
11n 138 5190.0262 +/-20
HT40 102 5230.0271 +/-20
120 5230 5230.0198 0.0271 5.18 +/-20
138 5230.0252 +/-20
Conclusion : PASS
Temperature vs Freguency Sability:
Mode Voltage Test Messured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
-30C 5180.0463
-20C 5180.0385
-10C 5180.0364
0C 5180.0297
10C 5180 5179.9882 0.0463 8.93 +/-20
20C 5179.9875
30C 5179.9763
40°C 5179.9842
50°C 5179.9731
Ha ™ 30c 5200.0419
-20C 5200.0325
-10C 5200.0311
0C 5200.0127
10C 5200 5199.9845 0.0419 8.06 +/-20
20C 5199.9738
30C 5199.9764
40°C 5199.9717
50C 5199.9839
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Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
-30C 5240.0528
-20C 5240.0462
-10C 5240.0357
0C 5240.0288
1lla 10C 5240 5239.9864 0.0528 10.07 +/-20
20°C 5239.9815
30C 5239.9757
40°C 5239.9738
50°C 5239.9643
Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
-30C 5180.0435
-20C 5180.0361
-10C 5180.0328
0C 5180.0241
10C 5180 5179.9963 0.0435 8.40 +/-20
20°C 5179.9847
30C 5179.9821
40°C 5179.9739
11n 50°C 5179.9683
HT20 | -30C 5200.0562
-20C 5200.0417
-10C 5200.0295
0C 5200.0211
10C 5200 5199.9937 0.0562 10.81 +/-20
20°C 5199.9873
30C 5199.9797
40°C 5199.9784
50C 5199.9652
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Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
-30C 5240.0436
-20C 5240.0358
-10C 5240.0275
0C 5240.0146
oo | 10€ 5240 52399989 |  0.0436 8.32 +-20
20°C 5239.9863
30C 5239.9813
40°C 5239.9726
50°C 5239.9758
Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
-30C 5190.0517
-20C 5190.0465
-10C 5190.0392
0C 5190.0258
10C 5190 5190.0237 0.0517 9.96 +/-20
20°C 5189.9932
30C 5189.9849
40°C 5189.9826
11n 50°C 5189.9713
HT40 -30C 5230.0464
-20C 5230.0352
-10C 5230.0281
0C 5230.0233
10C 5230 5229.9854 0.0464 8.87 +/-20
20°C 5229.9811
30C 5229.9752
40°C 5229.9736
50C 5229.9676
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For port 2 antenna
Voltage vs Frequency Stability :

Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)

102 5180.0296 +/-20

120 5180 5180.0214 0.0296 571 +/-20

138 5180.0235 +/-20

102 5200.0218 +/-20

1lla 120 5200 5200.0147 0.0235 4.52 +/-20
138 5200.0235 +/-20

102 5240.0264 +/-20

120 5240 5240.0224 0.0271 517 +/-20

138 5240.0271 +/-20

Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)

102 5180.0258 +/-20

120 5180 5180.0173 0.0258 4.98 +/-20

138 5180.0152 +/-20

102 5200.0237 +/-20

Hl'l:'u210 120 5200 5200.0165 0.0321 6.17 +/-20
138 5200.0321 +/-20

102 5240.0284 +/-20

120 5240 5240.0211 0.0284 5.42 +/-20

138 5240.0272 +/-20

102 5190.0306 +/-20

120 5190 5190.0235 0.0306 5.90 +/-20

11n 138 5190.0248 +/-20
HT40 102 523.0294 +/-20
120 5230 5230.0182 0.0294 5.62 +/-20

138 5230.0216 +/-20

Conclusion : PASS
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Temperature vs Frequency Sability:

Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
-30C 5180.0627
-20C 5180.0635
-10C 5180.0511
0C 5180.0194
10C 5180 5179.9853 0.0627 12.10 +/-20
20°C 5179.9792
30C 5179.9764
40°C 5179.9702
50°C 5179.9681
Ha aoc 5200.0543
-20C 5200.0426
-10C 5200.0311
0C 5200.0258
10C 5200 5199.9921 0.0543 10.44 +/-20
20°C 5199.9854
30C 5199.9813
40°C 5199.9738
50C 5199.9617
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Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
-30C 5240.0417
-20C 5240.0625
-10C 5240.0468
0C 5240.0319
1lla 10C 5240 5239.9877 0.0625 11.93 +/-20
20°C 5239.9794
30C 5239.9719
40°C 5239.9664
50°C 5239.9603
Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
-30C 5180.0529
-20C 5180.0438
-10C 5180.0477
0C 5180.0218
10C 5180 5179.9831 0.0529 10.21 +/-20
20°C 5179.9795
30C 5179.9743
40°C 5179.9682
11n 50°C 5179.9508
HT20 | -30C 5200.0412
-20C 5200.0352
-10C 5200.0189
0C 5200.0117
10C 5200 5199.9843 0.0473 9.10 +/-20
20°C 5199.9752
30C 5199.9644
40°C 5199.9608
50C 5199.9527
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Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
-30C 5240.0395
-20C 5240.0257
-10C 5240.0218
0C 5240.0174
oo | 10€ 5240 52399929 |  0.0395 7.54 +-20
20°C 5239.9836
30C 5239.9774
40°C 5239.9705
50°C 5239.9682
Mode Voltage Test Measured Max Max Limit
V) Frequency(MHz) | Frequency(MHz) | Deviation(MHz) | Deviation(ppm) (ppm)
-30C 5190.0517
-20C 5190.0428
-10C 5190.0331
0C 5190.0197
10C 5190 5190.0108 0.0517 9.96 +/-20
20°C 5189.9916
30C 5189.9873
40°C 5189.9814
11n 50°C 5189.9732
HT40 -30C 5230.0428
-20C 5230.0395
-10C 5230.0266
0C 5230.0175
10C 5230 5229.984 0.0428 8.18 +/-20
20°C 5229.9739
30C 5229.9684
40°C 5229.9612
50C 5229.9558
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10 Radiated Emission

10.1Block Diagram of Test Setup
In 3m Anechoic Chamber Test Setup Diagram for below 1GHz

Semi-Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

3.0m

(Reference Point)

Turn Table
1.5m(L)*1.0m{W)*0 8m(H) —» (Wood)

AMP H Receiver — PC System

In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

Semi-Anechoic 3m Chamber

ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

3m

1.5m(L)*1.0m(W)*0_8m(H)

ABSORBER TURN TABLE 0.8m

(FIBRE GLASS)

AMP H Spectrum Analyzer H PC System

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of
AMP.
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10.2Radiated Emission Limit

6.2.1 15.205 Restricted bands of operation

MH=z hHz MHz GHz
Qoag .0 L 1647 - L0423 300 <4140 45-515
405 - 0503 1668475 - 14685323 FOE - Gld 35548
ZLT3A - 21505 1680425 - Lo 80475 60 - 1240 725775
4125 -412% 255 -2547 130M) - 1427 BAIZS5 -=5
417725 -4 1775 37535825 L435 - 16205 D0-92
20725 - 120775 T3-T.6 16455 - 1646.5 93-9.5
02150218 T48-752 ool - 1710 G- 127
026775 - 0.26815 108 - 121.51 17158 - 17222 13.25-131
G375 - 6531225 123 - 138 2201 = 2300 1447 - 143
291 - 5,251 14929 - LA003 2310 - 2390 15.55 - 162
A302 - ARG 50652475 - 150.532524 24835 - 2300 [77-214
BAT025 - 5.38ATE 1367 - 1565 205 - 2500 22.01-2212
241425 - 841475 1620025 - 16717 3260 - 3267 23.0-240
12.29-12.295 167,72 -173.2 3332 - 3359 Jl12-31%E
[2.501975 - 1252025 2400 - 2ES 35343 % - 3358 343 - 300
1257675 - 1257723 222 -3354 2600 - A-00) .

6.2.2 FCC Part 15C 15.209 limit

FREQUENCY DISTANCE FIELD STRENGTHSLIMIT
MHz Meters nv/m dB(nV)/m
0.009 ~ 0.490 300 2400/F(KHz) /
0490 -~ 1.705 30 24000/F(KHz) /
1705 ~ 30.0 30 30 30
30 ~ 88 3 100 40.0
88 ~ 216 3 150 435
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
PK: 5000 74
Above 1000 3
Average: 500 54

Remark: (1) Emission level dBnV = 20 log Emission level ni/m

(2) The smaller limit shall apply at the cross point between two frequency bands.

(3) Distance is the distance in meters between the measuring instrument, antenna and the closest
point of any part of the device or system

(4) For frequency above 1GHz, the level of emissions shall comply both with PK limit and
Average limit. And if peak level comply with average limit, then the average level is deemed
to comply with average limit.

(5) Thislimit not applies to fundamental emissions of device.

6.2.3 Radiated emissions limit for this reported device

For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27 dBm/MHz.
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Test at 3 meters distance:
EIRP[dBm] = E[dBuV/m] - 95.2
E [dBuV/m] = EIRP[dBm] + 95.2 = -27+ 95.2 = 68.2 dBuV/m
The limit of peak valueis 68.2 dBuV/m
Unwanted emissions below 1 GHz and those emissions appearing within 15.205
restricted frequency bands must comply with the general field strength limits set forth
in Section 15.209

10.3Test Procedure

The EUT was set to MIMO mode for 802.11a, 802.11n HT20 and HT 40 during radiated
emissions test.

EUT and its ssimulators are placed on aturn table, which is 0.8 meter high above ground. The
turn table can rotate 360 degrees to determine the position of the maximum emission level. Power
on the EUT and let it working in test mode, then test it. EUT is set 3 meters away from the
receiving antenna, which is mounted on a antenna tower. The antenna can be moved up and down
between 1 meter and 4 meters to find out the maximum emission level. Broadband antenna
(calibrated bilog antenna) is used as receiving antenna. Both horizontal and vertical polarization of
the antenna are set on test.

For emissions below 1GHz and those emissions appearing within 15.205 restricted frequency
bands use bel ow procedure:

(1).The bandwidth of the EMI test receiver (R&S ESVSI10) is set at 120kHz for frequency
range from 30MHz to 1000 MHz.

(2).The bandwidth of the Spectrum’s VBW is set at IMHz and RBW is set at IMHz for peak
emissions measurement above 1GHz and IMHz RBW, 10Hz VBW for average emissions measure
above 1GHz.

For the emissions above 1GHz and not appearing within 15.205 restricted frequency bands
use below procedure;

(2).The maximum emission at 3m distance was measured and recorded with receive antenna
in both vertical and horizontal by rotating the turntable and by lowering the receive antenna.

(2).The EUT was then removed and replaced with a substitution antenna in the same position
and the substitution antenna must have the same polarization with the receive antenna.

(3). A signal which have the same frequency obtained in step 2 was fed to the substitution,
the receive antenna was raised and lowered to obtain a maximum reading at the test receiver, the
level of the signal generator was adjusted until the measured field strength level in step 2 was
obtained, recorded the level of the signal generator.

(4).Repeated step 4 with both antenna polarizations

(5).The spurious emissions is equal to the power supplied by the signal generator and
corrections due to the gain of the substitution antenna and the cable loss between the signal

generator and the substitution antenna.
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10.4Radiated Emission Test Results

PASS. (See below detailed test data)

We have scanned the 9KHz from 25GHz to the EUT.
Detailed information please see the following page.

From 9KHz to 3S0OMHz: Conclusion: PASS

Note: The amplitude of spurious emissions which are attenuated by more than
20dB below the permissible value has no need to be reported.
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Frequency Range 30MHz-1GHz

\‘ ' ,, Shenzhen Certification Technology Serice Co. Ltd
Q {’ 2F Building B, East Area of Manchang Second Industrial Zone
— //T—_\ o Gushu 2nd Road. Bac'an Cistrict, Shenzhen 518126, PR China
[ | Tel- 4006786199 FAX: +8B-TR5-2673635T
Certification Techn I Website http//'www cessz com Emaill Service@cessz com
Data: 1 File: DVREPORT DATARAIrLink\M27-14.03.20.EME (2)
8Gl_e'.rel {dBuVim) Date: 2014-03-20 Time: 19:07:52
70
60

FCC PART 13

B
50 ’7

|

40 13
30 - v
20
10
O30 50 100 200 500 1000

Frequency {MHz)

3m POL: VERTICAL
) 1labgn USE. Dongle/CEE

e e R R |

Bemark

1 50. 26. 0.4 ITIE QE

2 459,37 28. 0.38 36.62 QP

3 53.13 24, 0.5& 42.04 OF

4 52.09 24, 0.58 42.23 QF

E: 50.53 24. 0.87 42.18 QF

o 50.42 25 0.80 it By
Bemark: Lewvel = Read Level + &ntenna Factor — Freamp Factor + Cable Loss
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\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
/7 2F Building B, East Area of Manchang Second Industrial Zone

..:‘//_\\‘:.. Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
== Tel- 4006786199 FAX +86-T55-26736847
tification Technoloau \Website http /www cessz com Email Service@cessz com

Data: 2 File: DMREPORT DATAWAIrLink\M27-14.03.20.EME (2)
8GI_E}\.'E.'I {dBuVim) Date: 2014-03-20 Time: 19:12:02
70
60

FCC PART 18

B
50 ’7

30 50 100 200 500 1000

R == B B e |

Level Limic Margin Remark

1 26 QP
2 26. QF
3 24 QF
4 24 gr
5 24, QF
[ 24.43 QE
Remark: Lewvel = Read Lewel + &ntenna Factor — Preamp Factor + Cable Loss
_o.
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From 1G-25GHz with port 1 antenna and port 2 antenna MIMO mode:

Note: This report only test simultaneously transmit IEEE 802.11a, IEEE 802.11n
HT20 5.2G |EEE 802.11n HT40 5.2G other simultaneously transmit see other test

report.
|IEEE 802.11awith 5.2G
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature | 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX Low
Freq. |Ant. Pal| Peak AV |Ant./CL Peak AV Margin
(MH2) | HN | Reading | Reading| cF Adual Fs Limt | Limit | @B | g
Peak AV
(dBuVv) | (dBuV) (dB) (dBuV/m) | (dBuV/m) (dBuVv/m) | (dBuVv/m)
10360 \Y 3837 -—- 236 40.73 - 74.00 54.00 -13.27 | Pek
15540 \Y 37.21 452 4173 74.00 54.00 | -12.27 | Pesk
20720 Vv 36.23 6.14 41.37 74.00 5400 | -1263 | Pesk
N/A
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX Low
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) H/NV Reading | Reading CF Adual Fs Limit Limit (dB) Remark
Peak AV
(dBuVv) | (dBuV) (dB) (dBuv/m) | (dBuV/m) (dBuVv/m) | (dBuV/m)
10360 H 3807 - 2.36 4043 - 74.00 54.00 -1357 | Pesk
15540 H .64 452 41.16 74,00 54.00 [ -1284| Pek
20720 H 3HBHA 6.14 42.08 74.00 5400 | -11.92| Fek
N/A

Notes: AV MeansAV detector test data, Peak Means Peak detector test data.
Emissions attenuated more than 20 dB below the permissible value are not

reported.
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EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature | 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX Mid
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) | HN | Reading | Reading| cF Adual Fs Limt | Limit | @) | gk
Peak AV
(@dBuv) | (dBWV) | (dB) (dBuv/im) | (dBuVim) (dBuv/m) | (dBuVv/m)
10400 Vv 38.18 2.36 4054 7400 | 54.00 | -1346 | Pexk
15600 Vv 36.90 452 4142 74.00 54.00 | -1258 | Fek
20800 Vv 341l 6.14 40.25 74.00 5400 | -1375 | Fesk
N/A
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX Mid
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) H/NV Reading | Reading CF Adual Fs Limit Limit (dB) Remark
Peak AV
(@dBuv) | (dBWV) | (dB) (dBuV/m) | (dBuV/m) (dBuv/m) | (dBuVv/m)
10400 H 3881 236 4117 74.00 5400 | -1283 | Pesk
15600 H 3r21 452 4173 74.00 5400 | -1227 | Fesk
20800 H 3r.27 6.14 4341 74.00 54.00 [ -1059 | Fesk
N/A

Notes: AV MeansAV detector test data, Peak Means Peak detector test data.
Emissions attenuated more than 20 dB below the permissible value are not

reported.
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EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature | 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX High
Freq. Ant. Pal Peak AV  |Ant./CL Peak AV Margin
(MH2) | HN | Reading | Reading| cF Adual Fs Limt | Limit | @) | gk
Pesk AV
(@dBuv) | (dBWV) | (dB) (dBuv/im) | (dBuVim) (dBuv/m) | (dBuv/m)
10480 \Y 3990 2.36 42.26 7400 | 54.00 | -11.74| Fesk
15720 Vv 3712 452 4164 74.00 5400 | -12.36| Pesk
20960 \Y 3701 6.14 4315 74.00 54.00 [ -1085| Fesk
N/A
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX High
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) H/NV Reading | Reading CF Adual Fs Limit Limit (dB) Remark
Pesk AV
(@dBuv) | (dBWV) | (dB) (dBuV/m) | (dBuV/m) (dBuv/m) | (dBuv/m)
10480 H 37.88 2.36 40.24 7400 | 5400 | -1376| Pesk
15720 H 37.00 452 4152 74.00 5400 | -1248| Pek
20960 H 3807 6.14 4421 74.00 54.00 [ 978 | Fesk
N/A

Notes: AV MeansAV detector test data, Peak Means Peak detector test data.
Emissions attenuated more than 20 dB below the permissible value are not
reported.
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|[EEE 802.11n/HT20 with 5.2G
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX Low
Freq. |[Ant. Pal| Peak AV |Ant./CL Peak AV Margin
(MH2) | HN | Reading | Reading| cF Adual Fs Limt | Limit | @) | g
Pesk AV
(@Buv) | (dBuV) | (dB) (dBuv/im) | (dBuvim) (dBuv/m) | (dBuv/m)
10360 \Y 40.71 -—- 2.36 43.07 - 74.00 54.00 -10.93 | Pesk
15540 Vv 40.73 452 45.25 74.00 5400 | -875 | Pexk
20720 Vv 3824 6.14 44.38 74.00 5400 | 962 | Pek
N/A
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX Low
Freq. |Ant. Pal| Peak AV |Ant./CL Peak AV Margin
(MH2) H/NV Reading | Reading CF Adual Fs Limit Limit (dB) Remark
Pesk AV
(dBuVv) | (dBuV) (dB) (dBuv/m) | (dBuV/m) (dBuVv/m) | (dBuVv/m)
10360 H 40.37 2.36 42.73 7400 | 5400 | -11.27| Pexk
15540 H 380 452 4342 7400 | 5400 | -1058| Pesk
20720 H 37.83 6.14 4397 74.00 5400 | -1003| Fesk
N/A
Notes: AV MeansAV detector test data, Peak Means Peak detector test data.
Emissions attenuated more than 20 dB below the permissible value are not
reported.
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EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature | 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX Mid
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) | HN | Reading | Reading| cF Adual Fs Limt | Limit | @) | gk
Peak AV
(@dBuv) | (dBWV) | (dB) (dBuv/im) | (dBuVim) (dBuv/m) | (dBuVv/m)
10400 \Y 39.00 -—- 236 41.36 -—- 74.00 54.00 [ -1264 | Pesk
15600 Vv 40.74 452 45.26 74.00 5400 | -874 | FPek
20800 V 37.88 6.14 44.02 7400 | 5400 | -998 | Peek
N/A
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX Mid
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) H/NV Reading | Reading CF Adual Fs Limit Limit (dB) Remark
Peak AV
(@dBuv) | (dBWV) | (dB) (dBuV/m) | (dBuV/m) (dBuv/m) | (dBuVv/m)
10400 H 41.38 236 43.74 74.00 5400 | -1026 | Pesk
15600 H 37.65 452 4217 74.00 54.00 | -11.83 [ Fexk
20800 H 3918 6.14 4532 74.00 5400 | -868 | Fesk
N/A

Notes: AV MeansAV detector test data, Peak Means Peak detector test data.
Emissions attenuated more than 20 dB below the permissible value are not

reported.
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EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature | 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX High
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) | HN | Reading | Reading| cF Adual Fs Limt | Limit | @) | gk
Peak AV
(@dBuv) | (dBWV) | (dB) (dBuv/im) | (dBuVim) (dBuv/m) | (dBuVv/m)
10480 Vv 38.89 2.36 41.25 7400 | 5400 | -1275| Pek
15720 Vv 3809 452 4261 74.00 5400 | -11.38| Pek
20960 Vv 3740 6.14 4354 74.00 5400 | -1046| Fesk
N/A
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX High
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) H/NV Reading | Reading CF Adual Fs Limit Limit (dB) Remark
Peak AV
(@dBuv) | (dBWV) | (dB) (dBuV/m) | (dBuV/m) (dBuv/m) | (dBuVv/m)
10480 H 38.89 2.36 41.25 7400 | 5400 | -1275| Pesk
15720 H 3r64 452 4216 74.00 5400 | -11.84| FPek
20960 H 37.09 6.14 4323 74.00 5400 | -10.77| Fesk
N/A

Notes: AV MeansAV detector test data, Peak Means Peak detector test data.
Emissions attenuated more than 20 dB below the permissible value are not
reported.
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|[EEE 802.11n/HT40 with 5.2G
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX Low
Freq. |Ant. Pal| Peak AV |Ant./CL Peak AV Margin
(MH2) H/NV Reading | Reading CF Adual Fs Limit Limit (dB) Remark
Peak AV
(dBuVv) | (dBuV) (dB) (dBuv/m) | (dBuV/m) (dBuVv/m) | (dBuV/m)
10380 \Y 3899 2.36 41.35 7400 | 5400 | -1265| Pek
15570 Vv 3814 452 42.66 74.00 5400 [ -11.34| Pesk
20760 Vv 3r.01 6.14 4315 74.00 5400 | -10.85 | Pesk
N/A
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature | 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX Low
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) | HN | Reading | Reading| cF Adual Fs Limt | Limit | @) |gerek
Peak AV
(@dBuv) | (dBWV) | (dB) (dBuv/im) | (dBuVim) (dBuv/m) | (dBuVv/m)
10380 H 38.88 --- 236 41.24 --- 74.00 54.00 -1276 | Pesk
15570 H 37.90 452 4242 74.00 5400 | -1158| Pesk
20760 H 3713 6.14 4327 7400 | 5400 | -1073| Fesk
N/A
Notes: AV MeansAV detector test data, Peak Means Peak detector test data.
Emissions attenuated more than 20 dB below the permissible value are not
reported.
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EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature | 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX High
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) | HN | Reading | Reading| cF Adual Fs Limt | Limit | @) | gk
Peak AV
(@Buv) | (ABuV) | (dB) | (gBuvim)| (dBuv/m)| @BUV/M) |(@BuV/m)
10460 \Y 39.00 — 2.36 41.36 - 74.00 54.00 -12.64| Fesk
15690 \Y 3810 452 4262 74.00 54.00 | -11.38| Fesk
20920 V 3744 6.14 4358 7400 | 5400 | -1042| Peek
N/A
EUT UltraSky MIMO 11abgn | Model Name M27
USB Dongle/CPE
Temperature 26°C Relative Humidity 56%
Pressure 960hPa Test voltage DC 5V From PC
Test Mode TX High
Freq. |Ant. Pal| Peak AV  |Ant./CL Peak AV Margin
(MH2) H/NV Reading | Reading CF Adual Fs Limit Limit (dB) Remark
Peak AV
(@dBuv) | (dBWV) | (dB) (dBuV/m) | (dBuV/m) (dBuV/m) | (dBuV/m)
10460 H 40.30 2.36 42.66 7400 | 54.00 | -11.34| Pek
15690 H 40.32 452 44.84 74.00 5400 | -916 | FPek
20920 H 4040 6.14 46.54 7400 | 5400 | -746 | Peek
N/A
Notes: AV MeansAV detector test data, Peak Means Peak detector test data.
Emissions attenuated more than 20 dB below the permissible value are not
reported.
FCC ID: Z8FMIMO11ABGN Page 66 of 95




Report No.: CST-TCB140307009-1

11 Band Edge Compliance

11.1Block Diagram of Test Setup

Semi-Anechoic 3m Chamber

nj ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

3m

-
+

1.5m(L)*1.0m(W)*0.8m(H)

ABSORBER TURN TABLE 0.8m

(FIBRE GLASS)

Spectrum Analyzer H PC System

|||-

AMP

11.2Limit

All the lower and upper band-edges emissions appearing within restricted frequency bands shall
not exceed the limits shown in 15.209, all the emissions outside operation frequency band shall
company with 15.407(b)(1) requirement.

Test at 3 meters distance:

EIRP[dBm] = E[dBuV/m] - 95.2

E [dBuV/m] = EIRP[dBm] + 95.2 = -27+ 95.2 = 68.2 dBuV/m

The limit of peak valueis 68.2 dBuV/m.

11.3Test Procedure

1.The EUT was set to MIMO mode for 802.11a, 802.11n HT20 and HT 40 during radiated
emissions test 1. The EUT is placed on a turntable, which is 0.8m above the ground plane and
worked at highest radiated power.

2. The turntable was rotated for 360 degrees to determine the position of maximum emission
level.

3. BEUT is set 3m away from the receiving antenna, which is varied from 1m to 4m to find out
the highest emission.

4. Set the spectrum analyzer in the following setting in order to capture the lower and

upperband-edges of the emission:
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(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO

(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO

5. The maximum emission at 3m distance was measured and recorded with receive antenna
in both vertical and horizontal by rotating the turntable and by lowering the receive antenna.

6. The EUT was then removed and replaced with a substitution antenna in the same position
and the substitution antenna must have the same polarization with the receive antenna.

7. A signa which have the same frequency obtained in step 2 was fed to the substitution, the
receive antenna was raised and lowered to obtain a maximum reading at the test receiver, the level
of the signal generator was adjusted until the measured field strength level in step 2 was obtained,
recorded the level of the signal generator.

8. Repeated step 4 with both antenna polarizations

9. The spurious emissions is equa to the power supplied by the signal generator and
corrections due to the gain of the subgtitution antenna and the cable loss between the signal

generator and the substitution antenna.

11.4 Test Results

PASS.

Detailed information please see the following page.

Note: This report only test ssimultaneously transmit IEEE 802.11a, IEEE
802.11n HT20 5.2G, IEEE 802.11n HT40 5.2G, other simultaneously transmit
see other test report.
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From 1G-25GHz with port 1 antenna and port 2 antenna MIMO mode:
|EEE 802.11awith 5.2G:

CHLOW::

\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
Q (’ 2F Building B, East Area of Manchang Second Industrial Zone
— //—\\ Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
- EE Tel- 4006735199 FAX: +86-755-26736857

i 1 \Website http /www cessz com Email Service@cessz com

Data: 9 File: D:Wiireless testiAirLink-WIFIBANDEDG-MIMO.EME (32)
4ogLevel (dBuvim) Date: 2014-05-16 Time: 09:53:29
a0
FCC PART 15_1jB6G PEA
70 l
60
FCC PART 15[ 18G AVG
50 . . .
40— i
30
20
10
U5000 5030. 5050. 5070. 5090. 5110  5130.  5150.  5170. 5190

Frequency (MHz)
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\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
.:, (’ 2F Building B, East Area of Manchang Second Industrial Zone
— /r\ T Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
== Tel- 4006735199 FAX: +86-755-26736857
Certification Technoloau \Website http /www cessz com Email Service@cessz com
Data: 10 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
1UGI.E}\.’E}I {dBulim) Date: 2014-05-16 Time: 09:58:51
90
80 T
FCC PART 15_18G PEAK
7a
60
FCC PART 15[ 18G AVG
50 ! ! I
bl b B i s el b st
40
30
20
10
GSUUU 5030. 5050. 5070. 5080. 5110. 5130. 5150. 5170. 5190

Frequency (MHz)

: VERTICAL

Level Limit Margin

-10-
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CH High:

\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
.:, (’ 2F Building B, East Area of Manchang Second Industrial Zone
— /r\ T Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
=1 Tel- 4006735199 FAX: +86-755-26736857
Certification Technoloau \Website http /www cessz com Email Service@cessz com
Data: 19 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
1UGI.E}\.’E}I {dBulim) Date: 2014-05-16 Time: 10:43:46
90
80
FCC PART 15_18G PEAK
7a i L
60
FCC PART 15_18G AVG
50 3 T
40
30
20
10
0

5230 5260. 5280, 5300. 5320. 5340, 5360. 5380. 5400, 5420, 5440, 5460
Frequency (MHz)
OL: VERTICAL
fCTE

£

£0 1labgn USE- Dongle,

4

R B = I B I

Remark: Lewvel = Read Lewvel + Antenna Factor — Preamp Factor + Cable Loss

13-
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\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
.:, (’ 2F Building B, East Area of Manchang Second Industrial Zone
— /r\ T Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
== Tel- 4006735199 FAX: +86-755-26736857
Certification Technoloau \Website http /www cessz com Email Service@cessz com
Data: 20 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
1UGI.E}\.’E}I {dBulim) Date: 2014-05-16 Time: 10:47:53
90
80
FCC PART 15_18G PEAK
7a
60
FCC PART 15_18G AVG
* WWW
40
30
20
10

5230 5260. 5280, 5300. 5320. 5340. 5360. 5380. 5400. 5420. 5440, 5460

Remark

-20-
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|EEE 802.11n/HT20 with 5.2G:
CHLOW::

\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
/7 2F Building B, East Area of Manchang Second Industrial Zone
:://—\\’ Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
=1 Tel- 4006735199 FAX: +86-755-26736857
Certification Techn 1 \Website http /www cessz com Email Service@cessz com
Data: 11 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
1UGI.E}\.’E}I {dBuVim) Date: 2014-05-16 Time: 10:07:48
90
80 T
FCC PART 15_18G PEAK
7a
60
FCC PART 18.18G AVG
50
ol b s ol A sl st b et e S e
40 I I
30
20
10
G5[](](] 5030. 5050. 5070. 5080. 5110. 5130. 5150. 5170. 5190

Frequency (MHz)

Limit Margin Bemark
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\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
.:, (’ 2F Building B, East Area of Manchang Second Industrial Zone
— /r\ T Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
== Tel- 4006735199 FAX: +86-755-26736857
Certification Technoloau \Website http /www cessz com Email Service@cessz com
Data: 12 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
1UGI.E}\.’E}I {dBulim) Date: 2014-05-16 Time: 10:11:28
90
80 T
FCC PART 15_18G PEAK
7a
60
FCC PART 15/ 18G AVG
50 ! ! !
WWMMWM
40 ! I ! f f I
30
20
10
GSUUU 5030. 5050. 5070. 5080. 5110. 5130. 5150. 5170. 5190

Limit Margin Bemark

e, i 5]
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CH High:

\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
.:, (’ 2F Building B, East Area of Manchang Second Industrial Zone
— /r\ T Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
=1 Tel- 4006735199 FAX: +86-755-26736857
Certification Technoloau \Website http /www cessz com Email Service@cessz com
Data: 17 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
100|'eve' {dBu\im) Date: 2014-05-16 Time: 10:35:18
90
80
FCC PART 15_18G PEAK
7a i ¥
60
FCC PART 15_18G AVG
50 T
el
P b il arbrli skt
40
30
20
10

5230 5260. 5280, 5300. 5320. 5340. 5360. 5380. 5400. 5420. 5440, 5460

Remark: Lewvel = Read Lewvel + Antenna Factor — Preamp Factor + Cable Loss

et T 8
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\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
.:, (’ 2F Building B, East Area of Manchang Second Industrial Zone
— /r\ T Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
== Tel- 4006735199 FAX: +86-755-26736857
Certification Technoloau \Website http /www cessz com Email Service@cessz com
Data: 18 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
1UGI.E}\.’E}I {dBulim) Date: 2014-05-16 Time: 10:39:47
90
80
FCC PART 15_18G PEAK
7a
60 4
FCC PART 15_18G AVG
50 T T
bt bttt A il R S o A i
40
30
20
10

5230 5260. 5280, 5300. 5320. 5340, 5360. 5380. 5400, 5420, 5440, 5460
Frequency (MHz)

-18-
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|EEE 802.11n/HT40 with 5.2G:
CHLOW:

\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
Q (’ 2F Building B, East Area of Manchang Second Industrial Zone
— //—\\ Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
- EE Tel- 4006735199 FAX: +86-755-26736857

i 1 \Website http /www cessz com Email Service@cessz com

Data: 13 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
10[]Leve' {dBuVim) Date: 2014-05-16 Time: 10:16:54
90
FCC PART 15_1BG PEAK
7a
60
FCC PART 15] 18G AVG
50
40 I I
30
20
10
GSUUU 5030. 5050. 5070. 5080. 5110. 5130. 5150. 5170. 5190

Frequency (MHz)
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\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
.:, (’ 2F Building B, East Area of Manchang Second Industrial Zone
— /r\ T Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
== Tel- 4006735199 FAX: +86-755-26736857
Certification Technoloau \Website http /www cessz com Email Service@cessz com
Data: 14 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
1GGI_E}\JE}I {dBulim) Date: 2014-05-16 Time: 10:20:21
90
FCC PART 15_18G PEAK
7a
60
FCC PART 1§ 18G AVG
50
I s P s ke oy oot st ko
40 ! | ! ! ! |
30
20
10
GSUUU 5030. 5050. 5070. 5080. 5110. 5130. 5150. 5170. 5190

Frequency (MHz)

: VERTICAL

Level Limit Margin

“14-
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CH High:

\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
.:, (’ 2F Building B, East Area of Manchang Second Industrial Zone
— /r\ T Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
=1 Tel- 4006735199 FAX: +86-755-26736857
Certification Technoloau \Website http /www cessz com Email Service@cessz com
Data: 15 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
1UGI.E}\.’E}I {dBulim) Date: 2014-05-16 Time: 10:24:19
90
80
FCC PART 15_18G PEAK
7a
60
FCC PART 15_18G AVG
50 T
2
e R
40
30
20
10
0

5230 5260. 5280. 5300, 5320, 5340. 5360. 5380. 5400. 5420, 5440, 5460
Frequency (MHz)

g AH 3m

{TM0 1labgn USE. Dengl

£

Cable
Lo

Remark: Lewvel = Read Lewvel + Antenna Factor — Preamp Factor + Cable Loss

-15-
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\‘ ' ,/ Shenzhen Certification Technelogy Senice Co. Ltd
.:, , 2F Building B, East Area of Manchang Second Industrial Zone
— /r\ T Gushu 2nd Road. Bao'an District. Shenzhen 518126. P.R. China
== Tel- 4006735199 FAX: +86-755-26736857
Certification Technolaou \Website http /www cessz com Email Service@cessz com
Data: 16 File: D:Wireless test AirLink-WIFIBANDEDG-MIMO.EMG (32)
1UGI.E}\.’E}I {dBulim) Date: 2014-05-16 Time: 10:28:537
90
80
FCC PART 15_18G PEAK
7a
60
FCC PART 15_18G AVG
50 T T
et AR b, i G s LAty N
40 I | I I I | |
30
20
10
G5230 5260. 5280, 5300. 5320. 5340. 5360. 5380. 5400. 5420. 5440, 5460

= Read Lewel + Antenna Factor — Preamp Factor + Cable Loss

-16 -
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12 Power Line Conducted Emissions

12.1Block Diagram of Test Setup

PC System Receiver EUT Peripheral
I ] Py 1 A
80cm
0.8m
=~
LISN LISN B §
——

:50W Terminator

12.2Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(nV) dB(nV)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5MHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

12.3Test Procedure

(1) The EUT was placed on a non-metallic table, 80cm above the ground plane.

(2) Setup the EUT and simulator as shown in section 1.4and 8.1

(3) The EUT Power connected to the power mains through PC and a line impedance
stabilization network (L.I.S.N1). The other peripheral devices power cord
connected to the power mains through a line impedance stabilization network
(L.I.S.N1), this provided a 50-ohm coupling impedance for the EUT (Please refer
to the block diagram of the test setup and photographs). Both sides of power line
were checked for maximum conducted interference. In order to find the maximum
emission, the relative positions of equipments and all of the interface cables were
changed according to ANSI C63.4 2009 and ANSI C64.10:2009 on conducted
Emission test.
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(4) The bandwidth of test receiver is set at 10KHz.
(5) The frequency range from 150 KHz to 30MHz is checked.

12.4Test Result

PASS. (See below detailed test data)
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Shenzhen Certification Technology Service Co., Lid.
2F, Building B, East Area of Nanchang Second Industrial Zone,
Gushu 2nd Road, Bac'an District, Shenzhen 518126, P.R. China

Tel: 4006786199

Fax: +86

-2G736857

Website: hitpii'www.cessz.com Email:Senice@cessz.com

Data: 1

&0

Level [dBuV)

File: EATEST REPORTWALAIrLInKIM27-14.03.21.EMG (4)
Date: 2014-03-21 Time: 12:46:27

FCC PART15B QP

FCC PART 15B AV

30

40
30
20
10
0
A5..2 5 1 2 5 10 20
Frequency (MHz)
Condition E QP NEUTRAL Temp:24 C Hum:36 %

ETT
Hodel Ho
fode

Test Engineer:

frien

i

5 0.524

8 0,524

T 2.386

g 2.386

3 5,929

1a R

g 3 0.233

12 . 233
Remarks Level
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3 =17
3 -16.
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20,17 =35
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\‘ ' ,/ Zhenzhen Certification Technology Service Co., Ltd.
\ / 2F, Building B, East Area of Nanchang Second Industrial Zone,
-.:_“/f\\‘f.- 3ushu 2nd Road, Bao'an District, Shenzhen 518126, P.R. China
E Tel: 4006785199 Fax +86-T55-267 36857
T e Website: hitpii'www.cessz.com Email:Senice@cessz.com
Data: 3 File: ENTEST REPORTAAIrLinkiM27 -14.03.21.EMG (4)
80I_&\.rel {dBu\) Date: 2014-03-21 Time: 12:49:34
70
FCC PART15B QP
G0 |
1ACC PART 15 B AV
| B
1P
| A '""'I‘ "
i Ak s .'-)i \'. o,
WM W \
¥ ;III.
20
10
U}
A5 .2 5 1 7l 5 10 20 30
Frequency (MHz)
Condition 5 B QP BOL: LINE Temp:24 C Hum:36 %
ETT ) 1labgn TSE Dongle/
Model Ho
Test Mode
P with AC 120V/&0H:z

ngineer: Simple

Item Freg e Level Limit Margin PRemark

ARV

Z
1 0,134 7 -12.
2 0,194 7 7 1
3 0.389 Tk =
4 0.989 T -19.87
3 -331 70 -10.10
a sl 7a -22.10
a 7a -18.89
3 a0 -13.47
it} 80 4
Bk 31
12 .5E
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13 Antenna Requirements

13.1 Limit

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall
be designed to ensure that no antenna other than that furnished by the responsible party shall
be used with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting
antennas of directional gain greater than 6dBi are used, the power shall be reduced by the
amount in dB that the directiona gain of the antenna exceeds 6dBi.

13.2 Result

The directiona gains of antenna used for transmitting is 5 dBi for port 1 Reverse SMA
connector antenna and 0 dBi for port 2 PCB antenna, and the antenna connector is de-signed
with permanent attachment and no consideration of replacement. Please see EUT photo for
details.

The EUT antenna is Reverse SMA connector antenna and PCB antenna. It comply with the
standard requirement.
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14 Testsetup photo

Photographs-Radiated Emission Test Setup in Chamber

Below 1G
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Above 1G
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Photographs-Conducted Emission Test Setup
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15 Photos of EUT

12 221 2235
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H AirLinkWiFi.Net
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