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1. Customer Information

Company Name:

Aviat Networks

Address:

4 Bell Drive,

Hamilton International Technology Park
Blantyre

Glasgow

Lanarkshire

G72 OFB

United Kingdom
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR15.247

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2012:
Part 15 Subpart C (Intentional Radiators) - Section 15.247

Specification Reference:

47CFR15.207 and 47CFR15.209

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications) 2012:
Part 15 Subpart C (Intentional Radiators) - Sections 15.207 and 15.209

Specification Reference:

RSS-Gen Issue 3 December 2010

Specification Title:

General Requirements and Information for the Certification of Radio Apparatus

Specification Reference:

RSS-210 Issue 8 December 2010

Specification Title:

Licence-exempt Radio Apparatus (All Frequency Bands):
Category | Equipment.

Site Registration:

FCC: 209735; Industry Canada: 3245B-2

Location of Testing:

UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,
Basingstoke, Hampshire, RG24 8AH, United Kingdom.

Test Dates:

04 March to 12 July 2013

2.2. Summary of Test Results

FCC Reference (47CFR) IC Reference Measurement Result
Part 15.207 RSS-Gen 7.2.4 Transmitter AC Conducted Emissions Q@
RSS-Gen 4.6.2 . ;
Part 15.247(a)(2) RSS-210 A8.2(a) Transmitter 6 dB Bandwidth @
N/A RSS-Gen 4.6.1 Transmitter Occupied Bandwidth @
Part 15.247(e) RSS-210 A8.2(b) Transmitter Power Spectral Density Q@
RSS-Gen 4.8 Transmitter Maximum Average Output
Part 15.247(b)(3) RSS-210 A8.4(4) Power 9
Part 15.247(d)/ RSS-Gen 4.9 . . .
15.209(a) RSS-210 A8 5 Transmitter Radiated Emissions Q@
RSS-Gen 4.9 Transmitter Band Edge Conducted
Part 15.247(d) RSS-210 A8.5 Emissions 9

Key to Results

D - Complied

& = Did not comply

Note(s):

1. The customer declared that there is no idle mode and that the EUT goes into transceive mode as soon

as it is powered up.

ULVSLTD
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2.3. Methods and Procedures

Reference: ANSI C63.4 (2003)

Title: American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz

Reference: ANSI C63.10 (2009)

Title: American National Standard for Testing Unlicensed Wireless Devices
Reference: KDB 558074 D01 v02 10/04/2012

Title: Guidance for Performing Compliance Measurements on Digital Transmission

System (DTS) devices operating Under §15.247

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Aviat Networks

Model Name or Number: Eclipse ODU 600, 5.8GHZ, EEH-U5-0084-012
Serial Number: FLX13045026

Hardware Version Number: 001

Software Version Number: 07.02.44

FCC ID: VK6-ODUGOOHB

Industry Canada Certification Number: | 4469A-ODUG600HB

3.2. Description of EUT

The equipment under test was a 5.8 GHz point to point microwave radio transceiver.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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3.4. Additional Information Related to Testing

Technology Tested:

Microwave Fixed Link System

Type of Unit:

Transceiver

Channel Spacing:

5 MHz, 10 MHz, 20 MHz, 30 MHz and 40 MHz

Modulation: QPSK, 16QAM, 32QAM, 64QAM, 128QAM and 256QAM
Power Supply Requirement(s): Nominal -48 VDC
Maximum Conducted Output Power: 26.4 dBm
Antenna Gains: Parabolic Antenna: 35.0 dBi
(4 ft Tested)
Parabolic Antenna: 45.9 dBi
(15 ft End product)
2ft Flat Panel Antenna 28.0 dBi
Channel Spacing 5 MHz

Transmit Frequency Range:

5809.5 MHz to 5849.5 MHz

Transmit Test Channels:

Channel ID Chanm‘é‘:vrl_:g)quency
Bottom 5812.0
Middle 5829 5

Top 5847.0

Receive Frequency Range:

5725.5 MHz to 5765.5 MHz

Receive Test Channels:

Channel Frequency

Channel ID (MHz)
Bottom 5728.0
Middle 5745.5
Top 5763.0
Channel Spacing 10 MHz

Transmit Frequency Range:

5809.5 MHz to 5849.5 MHz

Transmit Test Channels:

Channel ID Channel Frequency

(MHz)

Bottom 5814.5
Middle 5829.5
Top 5844.5

Receive Frequency Range:

5725.5 MHz to 5765.5 MHz

Receive Test Channels:

Channel Frequency

Channel ID (MHz2)
Bottom 5730.5
Middle 5745.5

Top 5760.5

Page 8 of 56
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Additional Information Related to Testing (continued)

Channel Spacing

20 MHz

Transmit Frequency Range:

5809.5 MHz to 5849.5 MHz

Transmit Test Channels:

Channel Frequency

Channel ID (MH2)
Bottom 5819.5
Middle 5829.5

Top 5839.5

Receive Frequency Range:

5725.5 MHz to 5765.5 MHz

Receive Test Channels:

Channel Frequency

Channel ID (MH2)
Bottom 5735.5
Middle 5745.5
Top 5755.5
Channel Spacing 30 MHz

Transmit Frequency Range:

5809.5 MHz to 5849.5 MHz

Transmit Test Channels:

Channel ID

Channel Frequency

(MHz)

Bottom 5824.5
Middle 5829.5
Top 5834.5

Receive Frequency Range:

5725.5 MHz to 5765.5 MHz

Receive Test Channels:

Channel Frequency

Channel ID (MHz)
Bottom 5740.5
Middle 5745.5
Top 5750.5
Channel Spacing 40 MHz

Transmit Frequency Range:

5809.5 MHz to 5849.5 MHz

Transmit Test Channel:

Channel ID

Channel Frequency
(MHz)

Middle

5829.5

Receive Frequency Range:

5725.5 MHz to 5765.5 MHz

Receive Test Channel:

Channel ID

Channel Frequency
(MHz)

Middle

5745.5

ULVSLTD
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3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: 4ft parabolic antenna, 35 dBi gain
Brand Name: Andrew Antennas
Model Name or Number: HP4-57W-P3A/A
Serial Number: 10ACZ10602232

Description:

2ft flat panel antenna, 28 dBi gain

Brand Name:

Radio Frequency Systems

Model Name or Number:

MAO0528-28AN

Serial Number: 02205
Description: Laptop
Brand Name: Dell

Model Name or Number:

Latitude D610

Serial Number:

RFI Asset Number (PC 8013NT)

Description:

DC Power Supply

Brand Name:

Hewlett Packard

Model Name or Number:

E4356A

Serial Number:

RFI Asset number G0565
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):

Transceiver mode.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):

The EUT was placed into a continuous transmit mode, with the appropriate modulation scheme
enabled, using a bespoke software application which was supplied by the Customer.

All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power for the different channel bandwidths were:

o 5 MHz channel bandwidth — 128QAM / 24 Mbps
o 10 MHz channel bandwidth — QPSK / 11 Mbps
o 20 MHz channel bandwidth — QPSK / 24 Mbps
o 30 MHz channel bandwidth — QPSK / 38 Mbps
o 40 MHz channel bandwidth — QPSK / 50 Mbps
Measurements were performed on the required channels dependant on each test case.

All supported modes and channel widths were initially investigated on one channel. The modes that
produced the widest bandwidth for the different channel bandwidths were:

o 5 MHz channel bandwidth — 128QAM / 24 Mbps
o 10 MHz channel bandwidth — 64QAM / 40 Mbps
o 20 MHz channel bandwidth — QPSK / 30 Mbps
o 30 MHz channel bandwidth — QPSK / 43 Mbps
o 40 MHz channel bandwidth — 64QAM / 186 Mbps
Measurements were performed on the required channels dependant on each test case.

For radiated emissions testing a smaller 4 foot parabolic antenna of the same type as the 15 foot
parabolic dish that would be used in the field was tested. This was done in accordance with FCC
OET guidance: 450912 which states a smaller antenna can be used of the same type installed with
data being extrapolated up to the specification of the actual antenna.

The antenna gain for the 4 foot antenna used for testing was 35 dBi, the antenna gain for the 15 foot
end product is 45.9 dBi, the difference being 10.9 dB.

Within the entire radiated emissions measurement range a clearance exceeding the difference in
gain between the two antennas has been achieved, between any emissions and/or the system noise
floor. Thus ensuring that any emissions emanating from either the antenna or enclosure pass the
emissions limit.

The radiated emission test was additionally performed on a 2 foot flat panel antenna which had an
antenna gain of 28dBi.
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%.Please refer to Section 6. Measurement
Uncertainty for details.

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.
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5.2. Test Results

5.2.1. Transmitter AC Conducted Spurious Emissions

Test Summary:

Test Engineer:

Sandeep Bharat

Test Date:

12 March 2013

Test Sample Serial Number: FLX1304S026
FCC Reference: Part 15.207
Industry Canada Reference: RSS-Gen 7.2.4

Test Method Used:

As detailed in ANSI C63.10 Section 6.2 referencing ANSI C63.4

Environmental Conditions:

Temperature (°C):

21

Relative Humidity (%):

30

Results: Live / Quasi Peak

Frequency Level Limit Margin Result
(MHz) (dBuv) (dBuv) (dB)
0.317 27.4 59.8 324 Complied
0.407 21.1 57.7 36.6 Complied
0.848 18.9 56.0 37.1 Complied
1.626 25.7 56.0 30.3 Complied
1.842 25.6 56.0 30.4 Complied
2.040 27.3 56.0 28.7 Complied
Results: Live / Average
Frequency Level Limit Margin Result
(MHz) (dBpv) (dBuv) (dB)
0.317 24.1 49.8 25.7 Complied
0.407 20.9 47.7 26.8 Complied
0.816 21.9 46.0 24.1 Complied
1.644 20.6 46.0 25.4 Complied
1.856 20.3 46.0 25.7 Complied
2.022 20.3 46.0 25.7 Complied
ULVSLTD Page 13 of 56
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Transmitter AC Conducted Spurious Emissions (continued)

Results: Neutral / Quasi Peak
Frequency Level Limit Margin Result
(MHz) (dBpV) (dBpV) (dB)
0.317 321 59.8 27.7 Complied
0.596 25.5 56.0 30.5 Complied
1.635 29.5 56.0 26.5 Complied
5.667 28.6 60.0 31.4 Complied
5.933 29.1 60.0 30.9 Complied
16.125 18.0 60.0 42.0 Complied
Results: Neutral / Average
Frequency Level Limit Margin Result
(MHz) (dBpV) (dBpV) (dB)
0.317 30.0 49.8 19.8 Complied
0.596 29.0 46.0 17.0 Complied
1.698 20.0 46.0 26.0 Complied
5.654 24.4 50.0 25.6 Complied
5.928 23.8 50.0 26.2 Complied
20.256 19.6 50.0 30.4 Complied
Page 14 of 56 UL VS LTD
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Transmitter AC Conducted Spurious Emissions (continued)

FCC Part 15 Class B Voltage with 2-Line-LISN Live FCC Part 15 Class B Voltage with 2-Line-LISN Neutral
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Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying
table.

Test Equipment Used:

RFI Instrument Manufacturer Type No. Serial No. Date Cal. Interval

No. Calibration (Months)
Due

A1830 | Pulse Limiter Rohde & Schwarz | ESH3-22 100668 19 Feb 2014 12

A649 LISN Rohde & Schwarz | ESH3-Z5 825562/008 | 19 Apr 2013 12

M1263 | Test Receiver | Rohde & Schwarz | ESIB 7 100265 09 Aug 2013 12
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5.2.2. Transmitter 6 dB Bandwidth
Test Summary:

Test Engineer: Sandeep Bharat Test Dates: 08 March 2013 &
11 March 2013

Test Sample Serial Number: FLX1304S026

FCC Reference: Part 15.247(a)(2)

Industry Canada Reference: RSS-Gen 4.6.2 / RSS-210 A8.2(a)

Test Method Used: FCC KDB 558074 Section 7.2 Option 1

Environmental Conditions:

Temperature (°C): 22t024
Relative Humidity (%): 31to 35
Note(s):

1. All supported modes and channel widths were initially investigated on Top channel. The modes that
produced the widest bandwidth (worst case) for the different channel bandwidths were:

o 5 MHz channel bandwidth — 128QAM / 24 Mbps
o 10 MHz channel bandwidth — 64QAM / 40 Mbps
o 20 MHz channel bandwidth — QPSK / 30 Mbps

o 30 MHz channel bandwidth — QPSK / 43 Mbps

o 40 MHz channel bandwidth — 64QAM / 186 Mbps

2. Final measurements were performed using the above configurations on the bottom, middle and top
channels.
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Transmitter 6 dB Bandwidth (continued)

Results: 5 MHz / 1280AM / 24 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 4108.216 =500 3608.216 Complied
Middle 4148.297 =500 3648.297 Complied
Top 4128.257 =500 3628.257 Complied
2"; EYAAS A m"wm\, ; . TESL v i)
. \ ff
,mwwl’\f} \O‘MW 3 lLLg;‘n_J;a AMWJ \'wlmv I,
Bottom Channel Middle Channel
R
B ‘ VAT i S
JUMJWM \‘\WW
Top Channel
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Transmitter 6 dB Bandwidth (continued)
Results: 10 MHz / 640AM / 40 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 8867.735 =500 8367.735 Complied
Middle 8857.715 =500 8357.715 Complied
Top 8857.715 =500 8357.715 Complied
G L R
[ AR AL B P

|

mﬁmNJ (\NMM% NHWJ Lv# A

Bottom Channel Middle Channel

[ N A (bl
] VA

r .nl,‘rmwMJ L‘A’Hﬁ‘uﬁl P
2 MHz/ Span 20 MHz
Top Channel
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Transmitter 6 dB Bandwidth (continued)
Results: 20 MHz / OPSK / 30 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 17394.790 =500 16894.790 Complied
Middle 17655.311 >500 17155.311 Complied
Top 17394.790 >500 16894.790 Complied
1 A Rl E : Aol Aoty
- bigtyad J St | syl v J A X
Bottom Channel Middle Channel
@roe e e
| ‘ e T s
R JUJ L" .‘*JWM'\Q
Top Channel
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Transmitter 6 dB Bandwidth (continued)

Results: 30 M

Hz / QPSK /43 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Bottom 26523.046 =500 26023.046 Complied
Middle 26573.146 =500 26073.146 Complied
Top 26743.487 =500 26243.487 Complied
¥ Lyt | [ RNTARTNY R e T
P P T k WMWWJ kx fe
Bottom Channel Middle Channel
T .
i P R | MR TN .
1o e
Top Channel
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Transmitter 6 dB Bandwidth (continued)
Results: 40 MHz / 640AM / 186 Mbps

Channel 6 dB Bandwidth Limit Margin Result
(kHz) (kHz) (kHz)
Middle 34949.900 =500 34449.900 Complied
@ B T T 2

8 MHz/ Span 80 MHz

pate:

Middle Channel

Test Equipment Used:

RFI Instrument Manufacturer Type No. | Serial No. | Date Cal. Interval
No. Calibration Due | (Months)
M1124 | Test Receiver | Rohde & Schwarz | ESIB 26 100046K 14 Aug 2013 12
A1490 | Attenuator Weinschel Corp 23-30-34 BH9156 03 Apr 2013 12
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5.2.3. Transmitter Occupied Bandwidth

Test Summary:

Test Engineer:

Sandeep Bharat

Test Date:

08 March 2013

Test Sample Serial Number: FLX1304S026
FCC Reference: N/A
Industry Canada Reference: RSS-Gen 4.6.1

Test Method Used:

Tested using the occupied bandwidth function of a test receiver

Environmental Conditions:

Temperature (°C):

24

Relative Humidity (%):

35

Note(s):

1. Occupied bandwidth (99% bandwidth) was measured using a test receiver occupied bandwidth
function with the test receiver set to the appropriate bandwidth according to the channel width under

test.

2. All supported modes and channel widths were initially investigated on Top channel. The modes that
produced the widest bandwidth (worst case) for the different channel bandwidths were:

o 5 MHz channel bandwidth — 128QAM / 24 Mbps
o 10 MHz channel bandwidth — 64QAM / 40 Mbps
o 20 MHz channel bandwidth — QPSK / 30 Mbps

o 30 MHz channel bandwidth — QPSK / 43 Mbps

o 40 MHz channel bandwidth — 64QAM / 186 Mbps

3. Final measurements were performed using the above configurations on the bottom, middle and top

channels.
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz

[ 128QAM / 24 Mbps

Channel

Occupied Bandwidth (MHz)

Bottom

4.289

Middle

4.269

Top

4.269

MeTRer T LIl REW L0 RRT R ALT o MerRer T II1] REw o I00 RRT T AT 3
0 ©
Ref Lvl 19.81 dBm VBW 300 kF ¥ Ref Lv 0 iBm VB! 300 kHz
30 as 5.81247094 GHz wr Unit s 30 as 5.83083267 GHz v B . 5
B Srrshe 2 _— 75 Fe orrshr 5 P -
1 : ) Gz
20 v 29 Y
AT, P T rr
. oo P L2 I 59 am
Ny 60

Wiﬁw lﬂl‘:/ \d .

32.5 B offsft

-10f
enter 5.847 GH 1 MHZ/ Span 10 MHz

Title: 885697007

pate: 8.MAR.2013 14:13:41

Top Channel

3! T
Ll g
—a0| -4
-70f
Center 5.812 GiHz 1 MHzZ/ Span 10 MHz Center 5.8295 GHz 1 mMHZ/ Span 10 MHz
Title: 88569007 ritle: 88569007
pate: 8.MAR.2013 14:12:49 pate: 8.MAR.2013 14:06:17
—
2 T1 REBW 100 kHz RE ACt 20 dB
£
Ref Lvl 20.15 dBm VEW 300 kHz
30 dBm 848352 1 GH T m Unit dBm
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Transmitter Occupied Bandwidth (continued)
Results: 10 MHz / 640AM / 40 Mbps

Channel Occupied Bandwidth (MHz)

Bottom 9.018

Middle 8.938

Top 8.978

Marker 1 [T1 RBW 200 kHz  RE Att 20 aB Marker 1 [T1] RBW 200 kHz  RE Att 20 aB
;7 57
Ref Lvl 20.45 dBm vBW 1 MEz % Ref Lv 20.21 dBm vBW 1 miz
30 aBm 5.81255611 GHz sWr 5 ms Unit aBm 30 daBm 5.82703507 GHz st 5 ms Unit dBm
2 Offspt vilrrg 2d.45 as 32.5 B Offspt vilrrag 1 oae
1 GHz G

4] 4
-70f

Center 5.8145 GHz 2 MHZ/ Span 20 MHz Center 5.8295 GHz 2 MHz/ pan 20 MH
Title: 88569007 ritle: 88569007
pate: 8.MAR.2013 14:15:42 pate: 8.MAR.2013 14:16:40

—
Marker T1 REBW 200 kHz RE ACt 20 dB

£

Ref Lvl 21.46 dBm vEW 1 MHz

30 dBm 5.84251603 GHz swr 5 ms Unit dBm
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Transmitter Occupied Bandwidth (continued)
Results: 20 MHz / OPSK / 30 Mbps

Channel Occupied Bandwidth (MHz)

Bottom 18.156

Middle 18.277

Top 18.216

32.5 BB offspt v

vrd o (T1 4.90 dBn Vi (i)

BET| I x] \‘In reoihl -30 LL[L tn} \ il |
L i

e
R o H i
40 .
"
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SERIAL NO: UL-RPT-RP88569JD07B

ISSUE DATE: 29 JULY 2013

Transmitter Occupied Bandwidth (continued)

Results: 30 MHz / QPSK /43 Mbps

Channel

Occupied Bandwidth (MHz)

Bottom

27.455

Middle

27.555

Top

27.555

00 kHz RE ALt 20 dB Marker 1 [T1] RBI 500 kHz RE Att dB
(7 £
Ref Lvl o aE; vBW MH ¥ Ref Lv 20.09 dBm VB 2 MHz
30 dBm 5.83346794 GHz SWT ms Unit A 30 am 5.83385872 GH T 5 ms it aBm
2 offspt v 1] 32.5 BB offspt v

32.5 B offsft

e Mol e

i

Title: 885697007

pate: 8.MAR.2013
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14:28:20

Span 50 MHz
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—a0| -4
-70f

Center 5.8245 GHz 5 Miz p 0 Mu Center 5.8295 GHz 5 M spa 0 MH
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pate: 8.MAR.2013 :24:25 pate: 8.MAR.2013 14:27:07

—
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TEST REPORT SERIAL NO: UL-RPT-RP88569JD07B

VERSION 1.0 ISSUE DATE: 29 JULY 2013

Transmitter Occupied Bandwidth (continued)
Results: 40 MHz / 640AM / 186 Mbps

Channel Occupied Bandwidth (MHz)

Middle 37.074

TRTRET T (TD) e T TmTRE AT 20 o%
7
5 ret 12 21.96 dem  vaw 3 Muz
o abm aem
Tospe

pate: 8.MAR.2013 14:30:01

Middle Channel

Test Equipment Used:

RFI Instrument Manufacturer Type No. | Serial No. | Date Cal. Interval
No. Calibration Due | (Months)
M1124 | Test Receiver | Rohde & Schwarz | ESIB 26 100046K 14 Aug 2013 12
A1490 | Attenuator Weinschel Corp 23-30-34 BH9156 03 Apr 2013 12
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VERSION 1.0 ISSUE DATE: 29 JULY 2013

5.2.4. Transmitter Power Spectral Density

Test Summary:

Test Engineer: Sandeep Bharat Test Date: 11 March 2013
Test Sample Serial Number: FLX1304S026

FCC Reference: Part 15.247(e)

Industry Canada Reference: RSS-210 A8.2(b)

Test Method Used: FCC KDB 558074 Section 9.2 Option 2

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 31
Note(s):

1. Transmitter Power Spectral Density tests were performed using a spectrum analyser in accordance with
FCC KDB 558074 Section 9.2 Option 2.

2. All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power were:

o 5 MHz channel bandwidth — 128QAM / 24 Mbps

o 10 MHz channel bandwidth — QPSK /11 Mbps

o 20 MHz channel bandwidth — QPSK / 24 Mbps

o 30 MHz channel bandwidth — QPSK / 38 Mbps

o 40 MHz channel bandwidth — QPSK / 50 Mbps
Measurements were performed on the required channels.

3. A 30 dB attenuator and RF cable were used to connect the measurement equipment to the EUT. The
combined cable and attenuator loss was measured prior to performing the measurements and the loss
compensation incorporated into the measurement results.

4. The EUT was transmitting at 100% duty cycle.
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ISSUE DATE: 29 JULY 2013

Transmitter Power Spectral Density (continued)

Results: 5 MHz / 1280AM / 24 Mbps

Channel Spectral Density Limit Margin Result
(dBm/3 kHz) (dBm/3 kHz) (dB)
Bottom -3.2 8.0 11.2 Complied
Middle -3.4 8.0 114 Complied
Top -3.1 8.0 111 Complied
Bz oz r o o | P s E L
[T st ; Jpedreadon
[ \ [ |
| \ | |
FoE | (e
P é%U‘l“‘*““’“‘\lwum sl q"“%m
| ;‘)I;:)];tom Channel — 3 ”:I;/]I:il(;dle Channel
& I
T=F= . Fughnrg |
[ |
| \
| |

2013 15:15:14

Top Channel
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ISSUE DATE: 29 JULY 2013

Transmitter Power Spectral Density (continued)

Results: 10 MHz / OPSK /11 Mbps

Channel Spectral Density Limit Margin Result
(dBm/3 kHz) (dBm/3 kHz) (dB)
Bottom -5.6 8.0 13.6 Complied
Middle -5.9 8.0 13.9 Complied
Top -5.8 8.0 13.8 Complied
B e L B e .
| \ | |
Foer | [
| I
e Ern | I e UL
— Bottom Channel Mlddle Channel
e e
| \
| |
| L
MPKVA,,J LJV e
A — Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP88569JD07B

VERSION 1.0 ISSUE DATE: 29 JULY 2013

Transmitter Power Spectral Density (continued)
Results: 20 MHz / OPSK / 24 Mbps

Channel Spectral Density Limit Margin Result
(dBm/3 kHz) (dBm/3 kHz) (dB)

Bottom -8.9 8.0 16.9 Complied

Middle -9.3 8.0 17.3 Complied

Top -9.0 8.0 17.0 Complied

RTRET T TT TR AT ATI0an RTRET T (D) N N
¢ 4
5 et 1v1 6.5 dem  vaw 10 kuz 5 res 1y -5.31 dBm  vAw 10 knz
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B Offspt v 11 —d.85 am 32.5 BB offspt Vol 51 aen

o vl || e s

80| 50|
o)
~100| -100f
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Title: 88569007 ritle: 885697007
pate: 11.MAR.2013 15:01:07 pate: 11.MAR.2013 15:06:17

Bottom Channel Middle Channel

—
Marker T1 RBW 3 kHz RE ACt 0 aB
£
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Transmitter Power Spectral Density (continued)

Results: 30 MHz / OPSK / 38 Mbps

Channel Spectral Density Limit Margin Result
(dBm/3 kHz) (dBm/3 kHz) (dB)
Bottom -10.9 8.0 18.9 Complied
Middle -11.1 8.0 19.1 Complied
Top -10.8 8.0 18.8 Complied
Sno oo L . @ [T I
- fnsrnppimd-pa i WM&W
iNEE T
= LMJIJ\M ‘“f[ \A“”JM
| o™ o ™ |
Bottom Channel Middle Channel
BT v e .
™ W«VW’VM S
iNEEE
NsJ L\al
Mw ]
Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP88569JD07B

VERSION 1.0 ISSUE DATE: 29 JULY 2013

Transmitter Power Spectral Density (continued)
Results: 40 MHz /| OPSK /50 Mbps

Channel Spectral Density Limit Margin Result
(dBm/3 kHz) (dBm/3 kHz) (dB)
Middle -12.5 8.0 20.5 Complied

vifrr1g -14.51 as

N

[n S\ \M\w\\
Middle Channel
Test Equipment Used:
RFI Instrument Manufacturer Type No. | Serial No. | Date Cal. Interval
No. Calibration Due | (Months)
M1124 | Test Receiver | Rohde & Schwarz | ESIB 26 100046K 14 Aug 2013 12
A1490 | Attenuator Weinschel Corp 23-30-34 BH9156 03 Apr 2013 12
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VERSION 1.0 ISSUE DATE: 29 JULY 2013

5.2.5. Transmitter Maximum Average Output Power

Test Summary:

Test Engineer: Sandeep Bharat Test Date: 11 March 2013
Test Sample Serial Number: FLX1304S026

FCC Reference: Part 15.247(b)(3)

Industry Canada Reference: RSS-Gen 4.8, RSS-210 A8.4(4)

Test Method Used: FCC KDB 558074 Section 8.2.1 Option 1

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 31
Note(s):

1. Conducted power tests in all bands were performed using a spectrum analyser in accordance with FCC
KDB 558074 Section 8.2.1 Option 1.

2. 26 dB Emission Bandwidth tests were performed to calculate the span and to determine widest
bandwidth worst case, the results are available upon request.

3. All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power were:

o 5 MHz channel bandwidth — 128QAM / 24 Mbps

o 10 MHz channel bandwidth — QPSK / 11 Mbps

o 20 MHz channel bandwidth — QPSK / 24 Mbps

o 30 MHz channel bandwidth — QPSK / 38 Mbps

o 40 MHz channel bandwidth — QPSK / 50 Mbps
Measurements were performed on the required channels.

4. A 30 dB attenuator and RF cable were used to connect the measurement equipment to the EUT. The
combined cable and attenuator loss was measured prior to performing the measurements and the loss
compensation incorporated into the measurement results.
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ISSUE DATE: 29 JULY 2013

Transmitter Maximum Average Output Power (continued)

Results: 5 MHz / 1280AM / 24 Mbps

Channel

Power
(dBm)

Limit
(dBm)

Margin
(dB)

Result

Bottom

26.2

30.0

3.8

Complied

Middle

26.0

30.0

4.0

Complied

Top

26.1

30.0

3.9

Complied
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SERIAL NO: UL-RPT-RP88569JD07B

ISSUE DATE: 29 JULY 2013

Transmitter Maximum Average Output Power (continued)

Results: 10 MHz / OPSK /11 Mbps

Channel

Power
(dBm)

Limit
(dBm)

Margin
(dB)

Result

Bottom

26.4

30.0

3.6

Complied

Middle

26.1

30.0

3.9

Complied

Top

26.3

30.0

3.7

Complied

Top Channel
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Transmitter Maximum Average Output Power (continued)

Results: 20 MHz / OPSK / 24 Mbps

Channel

Power
(dBm)

Limit
(dBm)

Margin
(dB)

Result

Bottom

26.3

30.0

3.7

Complied

Middle

26.1

30.0

3.9

Complied

Top

26.2

30.0

3.8

Complied

Top Channel
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Transmitter Maximum Average Output Power (continued)

Results: 30 MHz / OPSK / 38 Mbps

Power
(dBm)

Channel

Limit
(dBm)

Margin
(dB)

Result

Bottom 26.2

30.0

3.8

Complied

Middle 26.1

30.0
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Top 26.2
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TEST REPORT SERIAL NO: UL-RPT-RP88569JD07B

VERSION 1.0 ISSUE DATE: 29 JULY 2013

Transmitter Maximum Average Output Power (continued)
Results: 40 MHz / OPSK /50 Mbps

Channel Power Limit Margin Result
(dBm) (dBm) (dB)
Middle 26.2 30.0 3.8 Complied

30 dBm 5.83152405 GHz sWT

er 5.8295 GHz 8.08 MHz/ Span 80.8 MHz

11.MAR.2013 14:44:20

Middle Channel

Test Equipment Used:

RFI Instrument Manufacturer Type No. | Serial No. | Date Cal. Interval
No. Calibration Due | (Months)
M1124 | Test Receiver | Rohde & Schwarz | ESIB 26 100046K 14 Aug 2013 12
A1490 | Attenuator Weinschel Corp 23-30-34 BH9156 03 Apr 2013 12
UL VS LTD
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VERSION 1.0 ISSUE DATE: 29 JULY 2013

5.2.6. Transmitter Radiated Emissions - 4 foot parabolic antenna

Test Summary:

Test Engineers: Nick Steele & Test Date: 06 March 2013
Sandeep Bharat

Test Sample Serial Number: FLX1304S026

FCC Reference: Part 15.247(d) / 15.209(a)

Industry Canada Reference: RSS-Gen 4.9, RSS-210 A8.5

Test Method Used: As detailed in FCC KDB 558074 Section 10.0,

ANSI C63.10 Sections 6.3 and 6.5 referencing ANSI C63.4

Frequency Range 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 27

Note(s):

1. Spurious emissions were performed with the EUT transmitting on a 40 MHz / QPSK / 50 Mbps, as this

configuration was deemed to be worst case. The EUT was transmitting at >99% duty cycle on the top
channel.

All other emissions were at least 20 dB below the appropriate limit or below the noise floor of the
measurement system.

Measurements were performed in a semi-anechoic chamber (RFI Asset Number KO001) at a distance of
3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the centre of
the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss

Results: 40 MHz / QPSK / 50 Mbps

Frequency Antenna Level Limit Margin Result
(MH2z2) Polarity (dBuV/m) (dBuV/m) (dB)
126.034 Horizontal 23.6 435 19.9 Complied
249.991 Vertical 33.8 46.0 12.2 Complied
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VERSION

1.0

SERIAL NO: UL-RPT-RP88569JD07B

ISSUE DATE: 29 JULY 2013

Transmitter Radiated Emissions (continued)

Note: This plot is a pre-scan and for indication purposes only.

table.

Test Equipment Used:

Levelin dBVIm
8 8 5 8

yin MHz

For final measurements, see accompanying

RFI Instrument Manufacturer Type No. Serial Date Cal.
No. No. Calibration Interval
Due (Months)
K0001 | 5m RSE Chamber | Rainford EMC N/A N/A 24 Oct 2013 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 15 Feb 2014 12
A490 Bilog Antenna Chase CBL6111A 1590 14 May 2013 12
G0543 | Pre Amplifier Sonoma 310N 230801 03 Apr 2013 3
A1834 | Attenuator Hewlett Packard 8491B 10444 27 Jan 2014 12
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Transmitter Radiated Emissions (continued)

Test Summary:

Test Engineers: Nick Steele, Test Dates: 05 -06 March 2013
Sandeep Bharat & 12 July 2013
Test Sample Serial Number: FLX1304S026
FCC Part: 15.247(d) / 15.209(a)
Industry Canada Reference: RSS-Gen 4.9, RSS-210 A8.5
Test Method Used: As detailed in FCC KDB 558074 Section 10.0,
ANSI C63.10 Sections 6.3 and 6.6 referencing ANSI C63.4
Frequency Range 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 24 10 25
Relative Humidity (%): 24 to 27
Note(s):

1. The emission shown at approximately 5829.5 MHz on the 4 GHz to 7 GHz plot is the EUT fundamental.

2. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak noise floor reading of the measuring receiver was recorded as shown in the results table.

3. The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

Results: Peak

Frequency Antenna Level Limit Margin Result
(MH2z) Polarity (dBuVv/m) (dBuVv/m) (dB)
17947.395 Vertical 59.9 74.0 14.1 Complied
Results: Average
Frequency Antenna Level Limit Margin Result
(MH2z2) Polarity (dBpVv/m) (dBpVv/m) (dB)
17978.958 Vertical 47.8 54.0 6.2 Complied
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Transmitter Radiated Emissions (continued)
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Transmitter Radiated Emissions (continued)
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Transmitter Radiated Emissions (continued)

Test Equipment Used:

RFI Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
K0001 | 5m RSE Chamber | Rainford EMC N/A N/A 24 Oct 2013 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 15 Feb 2014 12
A1227 | Pre Amplifier Agilent 8449B 3008A01566 | 03 Apr 2013 3
A254 Horn Antenna Flann Microwave 14240-20 139 04 Nov 2013 12
A255 Horn Antenna Flann Microwave 16240-20 519 04 Nov 2013 12
A256 Horn Antenna Flann Microwave 18240-20 400 04 Nov 2013 12
A436 Horn Antenna Flann Microwave 20249-20 330 04 Nov 2013 12
A2176 | High Pass Filter Atlantic Microwave | AFH-07000 | 800980 25 May 2013 12
A1999 | Attenuator Huber & Suhner 6820.17.B 07101 04 Apr 2013 12
A1997 | Attenuator Huber & Suhner 6810.17.B 301749 03 Apr 2013 12
A512 Horn Antenna EMCO 3115 3993 12 May 2015 36
A1785 | Pre Amplifier Farran Technology | FLNA-28-30 | FTL 6483 Calibrated -
Before Use
M1390 | Harmonic Mixer Farran Technology | WHMP 28 FTL1677B Calibrated -
Before Use
A366 Isolator MRI FRR-400 169 Calibrated -
Before Use
A203 | Antenna Flann Microwave 22240-20 343 11 May 2013 12
A435 | Antenna Flann Microwave 22240-20 400 08 Jan 2016 36
UL VS LTD Page 45 of 56




TEST REPORT SERIAL NO: UL-RPT-RP88569JD07B

VERSION 1.0 ISSUE DATE: 29 JULY 2013

5.2.7. Transmitter Radiated Emissions - 2 foot flat panel antenna

Test Summary:

Test Engineer: Nick Steele Test Date: 04 March 2013
Test Sample Serial Number: FLX1304S026

FCC Part: 15.247(d) / 15.209(a)

Industry Canada Reference: RSS-Gen 4.9, RSS-210 A8.5

Test Method Used: As detailed in FCC KDB 558074 Section 10.0,

ANSI C63.10 Sections 6.3 and 6.5 referencing ANSI C63.4

Frequency Range 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 27

Note(s):

1. Spurious emissions were performed with the EUT transmitting on a 40 MHz / QPSK / 50 Mbps, as this

configuration was deemed to be worst case. The EUT was transmitting at >99% duty cycle on the top
channel.

All other emissions were at least 20 dB below the appropriate limit or below the noise floor of the
measurement system.

Measurements were performed in a semi-anechoic chamber (RFI Asset Number KO001) at a distance of
3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the centre of
the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable losses.

Results: 40 MHz / QPSK / 50 Mbps

Frequency Antenna Level Limit Margin Result
(MH2z2) Polarity (dBuV/m) (dBuV/m) (dB)
114.025 Horizontal 18.2 435 25.3 Complied
117.018 Vertical 18.4 435 25.1 Complied
126.034 Vertical 16.1 43.5 27.4 Complied
250.010 Horizontal 20.7 46.0 25.3 Complied
980.546 Vertical 24.9 54.0 290.1 Complied

Page 46 of 56 ULVSLTD




TEST REPORT

VERSION

1.0

SERIAL NO: UL-RPT-RP88569JD07B

ISSUE DATE: 29 JULY 2013

Transmitter Radiated Emissions (continued)

FCCPart 15.109 Radiate d Emission =Classs 30 MH:

Levelin dBVIm
8 8 5 8

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying

table.

Test Equipment Used:

RFI Instrument Manufacturer Type No. Serial Date Cal.
No. No. Calibration Interval
Due (Months)
K0001 | 5m RSE Chamber | Rainford EMC N/A N/A 24 Oct 2013 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 15 Feb 2014 12
A490 Bilog Antenna Chase CBL6111A 1590 14 May 2013 12
G0543 | Pre Amplifier Sonoma 310N 230801 03 Apr 2013 3
A1834 | Attenuator Hewlett Packard 8491B 10444 27 Jan 2014 12
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Transmitter Radiated Emissions (continued)

Test Summary:

Test Engineer: Nick Steele Test Dates: 04 March 2013 &
05 March 2013

Test Sample Serial Number: FLX1304S026

FCC Part: 15.247(d) / 15.209(a)

Industry Canada Reference: RSS-Gen 4.9, RSS-210 A8.5

Test Method Used: As detailed in FCC KDB 558074 Section 10.0,

ANSI C63.10 Sections 6.3 and 6.6 referencing ANSI C63.4

Frequency Range 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 221023
Relative Humidity (%): 25to 27
Note(s):

1. No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak noise floor reading of the measuring receiver was recorded as shown in the results table.

The emission shown at approximately 5829.5 MHz on the 4 GHz to 7 GHz plot is the EUT fundamental.

3. Measurements were performed in a semi-anechoic chamber (RFI Asset Number KO001) at a distance of
3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the centre of
the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

4. The pre-scan plots 12.75 - 18 GHz were performed at 1.5 metres rather than 3 metres because the
noise floor at 3 metres exceeded the average 54 dBuV/m limit. The peak and average limits have been
adjusted by 6 dB by using the formula stated below

20 Log (d1/d2)
20 Log (3m/ 1.5m) = 6.02 dB
5. The final measured value, for the given emission, in the table below incorporates the calibrated antenna
factor and cable loss.

Results: Peak

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpV/m) (dB)
17978.958 Vertical 72.4 80.0 7.6 Complied
Results: Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBuV/m) (dB)
18000.000 Vertical 59.8 60.0 0.2 Complied
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Transmitter Radiated Emissions (continued)
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Transmitter Radiated Emissions (continued)
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Transmitter Radiated Emissions (continued)

Test Equipment Used:

RFI Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
K000l | 5m RSE Chamber | Rainford EMC N/A N/A 24 Oct 2013 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 15 Feb 2014 12
A1227 | Pre Amplifier Agilent 8449B 3008A01566 | 05 Oct 2013 3
A2176 | High Pass Filter Atlantic Microwave | AFH-07000 | 800980 10 May 2014 12
A1999 | Attenuator Huber & Suhner 6820.17.B | 07101 04 Apr 2014 12
A1997 | Attenuator Huber & Suhner 6810.17.B | 301749 06 Apr 2014 12
A512 Horn Antenna EMCO 3115 3993 12 May 2015 36
A1785 | Pre Amplifier Farran FLNA-28- FTL 6483 Calibrated -
Technology 30 Before Use
M1390 | Harmonic Mixer Farran WHMP 28 FTL1677B Calibrated -
Technology Before Use
A366 Isolator MRI FRR-400 169 Calibrated -
Before Use
A435 | Antenna Flann Microwave 22240-20 400 08 Jan 2016 36
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5.2.8. Transmitter Band Edge Conducted Emissions

Test Summary:

Test Engineer: Sandeep Bharat Test Date: 08 March 2013
Test Sample Serial Number: FLX1304S026

FCC Reference: Part 15.247(d)

Industry Canada Reference: RSS-Gen 4.9 & RSS-210 A8.5

Test Method Used: FCC KDB 558074 Section 10.2.5

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 35

Note(s):

1. The EUT was set to transmit on the bottom channel when performing measurements at the lower band
edge and the top channel when performing measurements at the upper band edge.

2. Non-restricted bands are adjacent to the lower and upper band edges and the -30 dBc limit applies as
maximum average conducted output power measurements are used to demonstrate compliance with the
power limits. In accordance with FCC KDB 558074 Section 10.1 and 815.247(d), the band edge
emissions at 5850 MHz were measured using a 100 kHz bandwidth and peak detector. The -30 dBc limit
is relative from the peak of the carrier.

3. All supported modes and channel widths were initially investigated on one channel. The modes that
produced the widest bandwidth were:

o 5 MHz channel bandwidth — 128QAM / 24 Mbps
o 10 MHz channel bandwidth — 64QAM / 40 Mbps
o 20 MHz channel bandwidth — QPSK / 30 Mbps

o 30 MHz channel bandwidth — QPSK / 43 Mbps

o 40 MHz channel bandwidth — 64QAM / 186 Mbps

4. A 30 dB attenuator and RF cable were used to connect the measurement equipment to the EUT. The
combined cable and attenuator loss was measured prior to performing the measurements and the loss
compensation incorporated into the measurement results.

5. Only higher band edge measurement results are recorded in this report. Lower band edge measurement

results can be found in a separate report referenced UL-RPT-RP88569JD07A
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Transmitter Band Edge Conducted Emissions (continued)

Results: Upper Band Edge

3 16:49:49

Nominal Channel | Level at 5850 MHz 30 dBc Limit Margin Result
Bandwidth (MHz) (dBm) (dBm) (dB)
5 -27.7 -8.8 18.9 Complied
10 -28.1 -11.9 16.2 Complied
20 -29.7 -14.7 15.0 Complied
30 -28.2 -16.0 12.2 Complied
40 -21.3 -17.2 4.1 Complied
R i I‘ l.
A i
B —y VM‘J \JM,_; Ll L .MVAJ ("’“Wu _
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5 MHz Channel

10 MHz Channel
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Test Equipment Used:

30 MHz Channel

RFI
No.

Instrument

Manufacturer

Type No.

Serial No.

Date
Calibration Due

Cal. Interval
(Months)

M1124

Test Receiver

Rohde & Schwarz

ESIB 26

100046K

14 Aug 2013

12

A1490

Attenuator

Weinschel Corp

23-30-34

BH9156

03 Apr 2013

12

Page 54 of 56

ULVSLTD



TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP88569JD07B

ISSUE DATE: 29 JULY 2013

6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of

the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range le):\;‘ﬁe(%e L(J:r?cl:((:atrjtlg;[r?'ij
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% +4.69 dB
Conducted Maximum Peak Output Power 5.72 GHz to 5.85 GHz 95% +1.13 dB
Spectral Power Density 5.72 GHz to 5.85 GHz 95% +1.13 dB
6 dB Bandwidth 5.72 GHz t0 5.85 GHz 95% +0.92 ppm
Occupied Bandwidth 5.72 GHz to 5.85 GHz 95% +0.92 ppm
Conducted Spurious Emissions 5.72 GHz t0 5.85 GHz 95% +2.62 dB
Radiated Spurious Emissions 30 MHz to 40 GHz 95% +5.65 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is

followed.
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7. Report Revision History

Version Revision Details
Number Page No(s) | Clause | Details
1.0 - - Initial Version
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