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Figure 192: Band edge MeEASUred At Ch. L-AVQ .. ittt e e e e e e e e e e s et bbbt e e eeeeeeaeaaaaeeeaaaaaannns 129
Figure 193: Band edge measured at Ch. 1-Peak ... e e e e e e e e e e 129
Figure 194: Band edge MeEASUIred At Ch. DAV .. ittt et e e e e e e e e e e st bbb e e e eeeeeaaaaaaaeeeaaaaaannnns 130
Figure 195: Band edge measured at Ch. 0-Peak ... e e e e e e e e 130
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Figure 196: Band edge MeasUred At Ch. LAV ..ottt e e e e e e e e e e e et bbb eeeeeeeeeaaaaaaaeeeaaaaaannnns 131
Figure 197: Band edge measured at Ch. 1-Peak ... e e e e e e e e e e 131
Figure 198: Band edge MeasUred At Ch. DAV .. ittt e e e e e e e e e e e e e et bbb eeeeeeeeeaaaaaaaeeeaaaaaannnns 132
Figure 199: Band edge measured at Ch. 0-PEaK .........coooi i r e e e e e e e e e e e e ennnnnnes 132
Figure 200: Band edge MEASUIred At Ch. L-AVQ e it eeeeae e et e s s s s st e eeeeerraeeaaaeeeeaeanannnnns 133
Figure 201: Band edge Mmeasured at Ch. L1-PEaK ... ..coooiiiiiii e e e e e e e e e e e e e e e e enennnes 133
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1 TEST REPORT SUMMARY

Applicant

Cambium Networks

Manufacturer

Gemtek Electronics (ChangSHU) Co.

Equipment Under Test

5GHz ePMP Integrated Radio and 5GHz ePMP ConneetbRadio

Model

C058900P072A, C058900C072A, C058900P062A, CO5896RR0

Type of test Serial no. Wi-Fi MAC Ethernet MAC
Serial number Radiatedé AE50013163 000456F80301 |  000456F80300
Conducted
Date of Submission 12" May 2015
Date of Test 12" May 2015 to 25 May 2015
Venue of Test Tarang Lab
étp;r:'(;::ge FCC Section Description Results
47 CFR Ch. | | Informative Duty Cycle NA
(10-1-14 Ed), | 815.403 (h) (i) 26 dB Emission Bandwidth measuremen NA
Part 15, NA 99 Percent Occupied Bandwidth NA
Subpart C; §15.407 (a) (2) Maximum Conducted Output Power PASS
§15.407 (a) (2) Peak Power Spectral Density PASS
RSS-Gen, Issu¢e
4, Nov 2014
815.407 (b) (3) Unwanted emission levels-ConduBtadd edge PASS
RSS-210, Issue
8, Dec 2010
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5GHz ePMP Integrated Radio and 5GHz ePMP Connectared Radiowas tested by Tarang Lab as per the standards that
are listed in the table above. Based on the ob8ensaduring the test and interpretations by Tarkahg results have been
indicated. The test results produced in this reploall apply only to the above sample that have bested under the specific
conditions and modes of testing as described inrd¢pert. Other similar equipment may not necessadproduce same
result due to production tolerances and measureum@etrtainties. Any measurement uncertaintiesdistethis report are for
information purpose only.

The results shall stand invalid, in case thereaase modifications / additions / removals to thedweare or software or end
use atmosphere to the product tested. This repalt ot be modified or in any way revised unldss iexpressly permitted
and endorsed by Tarang lab, through a duly authdrizpresentative. Particulars on Manufacturer pper / Product

configuration / performance criteria, given in théport, are based on the information given byctiietomer, along with test
request. Tarang does not assume any responsibilitithe correctness of such information for the \@banentioned

equipment under test.

Customer acknowledges that this is a test repattrem a certificate to gain market access for ttoaglpct. To gain market
access, Customer needs appropriate clearance fi@@dvernment or authorized agency for the targeket. For markets
that allow self-declaration, customer needs tmfelthe procedure defined by the target market.

Prepared by Reviewed hy Approved by
B R "
..r' | e /—'/
Subhendu Harsha Rajneesh R
Test Engineer Test Engineer Functional Head
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2 GENERAL INFORMATION
2.1 TEST DETAILS

The tests documented in this report are perforneedrding to the following standards:
* ANSI C63.10-2013
* 47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C
* RSS-Gen, Issue 4, Nov 2014
« RSS-210, Issue 8, Dec 2010

2.2 TEST FACILITY DETAILS

All the tests were carried out at Tarang —Produgalffication and Compliance Planet located at Wipro
Limited, SJP2, DoddaKanelli, Sarjapur road, Bangal&arnataka, India. 560035.

Following are the accreditation and listing detéolsTarang.

Accreditation / Listing body Registration / Company/ Certificate Number
ISO 17025 Accreditation ﬁggwmﬁggaﬂi;;;gg and T-1534(NABL)
Registration Number: 799247
http://www.fcc.gov/
Company Number: 9023A
http://www.ic.gc.ca
TEC Approval Certificate_Number: TEC/MRA/CAB/IND-D/3
CARB Identification: INDOO3
DGAQA Approval 1415/F-15/DGAQA/Aircraft
Certificate Number: F-07-22
CEMILAC approval Reference Number: CEMILAC/6042/TH-13/TC & S

FCC (Federal Communications Commission)

IC (Industry Canada)
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3 INSTRUMENTATION AND CALIBRATION
3.1 TEST AND MEASURING EQUIPMENT

The list of following measuring equipment usedtfas testing conforms to the applicable standdPdstormance

of all test and measuring equipment including acgeasories are checked periodically to ensure acgur

3.2 EQUIPMENTS USED

Name of Equipment Manufacturer Model No Serial No @libration Due
EMI Test Receiver R&S ESIB40 100306 07" Oct 2015
Spectrum Analyzer Agllent E4407B MY45112948 02°Apr 2016
Technologies
X-Series USB Peak & Keysight h
Average Power Sensor Technologies U2021XA MY55050002 08" Feb 2016
X-Series USB Peak & Keysight U2021XA MY55050001 08" Feb 2016
Average Power Sensor Technologies
. N WTRCJV8-
Eﬁgfble Band reject/Notch }/r\llsaftl:zjvr\:]rgnrlts — 5150-5850-40- | 01 NA
160-50SSK
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4 PRODUCT INFORMATION

4.1 DESCRIPTION OF THE PRODUCT
EUT is a Point to point & Point to Multipoint Fixezitdoor Transceiver.

Product Category / Type of Equipment TEL (Telecom)
EUT Operating AC Voltage 120V AC

Max EUT AC Operating Current 0.5A

Max EUT AC Power Rating 60W

EUT Operating DC Voltage 30V DC

Max EUT DC Operating Current 0.5A

Max EUT DC Power Rating 12w

4.2 SOFTWARE AND FIRMWARE DETAILS

The 5GHz ePMP Integrated Radio and 5GHz ePMP Cdomeed Radio was configured with test software and
configured to have the following settings during ttourse of testing:

*  40MHz modulation bandwidth for low Channel (CH 0)
Rate - HT40,

54Mbps OFDM, MCS15:270Mbps

Interframe spacing is tx100

Tx gain is 86 for 2.15dBi antenna configuration
Tx gain is 55for 17dBi antenna configuration
Tx gain is 42 for 24dBi antenna configuration

O O O0OO0OO0Oo

*  40MHz modulation bandwidth for low Channel (CH 1)
Rate - HT40,

54Mbps OFDM, MCS15:270Mbps

Interframe spacing is tx100

Tx gain is 90 for 2.15dBi antenna configuration
Tx gain is 63 for 17dBi antenna configuration
Tx gain is 46 for 24dBi antenna configuration

O O0OO0OO0OO0Oo

* 40MHz modulation bandwidth for Mid Channel (CH 0)
Rate - HT40,

54Mbps OFDM, MCS15:270Mbps

Interframe spacing is tx100

Tx gain is 103 for 2.15dBi antenna configuration
Tx gain is 82 for 17dBi antenna configuration
Tx gain is 66 for 24dBi antenna configuration

O O0OO0OO0OO0Oo
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*  40MHz modulation bandwidth for Mid Channel (CH 1)
Rate - HT40,

54Mbps OFDM, MCS15:270Mbps

Interframe spacing is tx100

Tx gain is 108 for 2.15dBi antenna configuration
Tx gain is 88 for 17dBi antenna configuration
Tx gain is 68 for 24dBi antenna configuration

O O O0OO0OO0Oo

* 40MHz modulation bandwidth for High Channel (CH 0)
Rate - HT40,

54Mbps OFDM, MCS15:270Mbps

Interframe spacing is tx100

Tx gain is 79 for 2.15dBi antenna configuration
Tx gain is 48 for 17dBi antenna configuration
Tx gain is 33 for 24dBi antenna configuration

O O0OO0OO0OO0Oo

* 40MHz modulation bandwidth for High Channel (CH 1)
Rate - HT40,

54Mbps OFDM, MCS15:270Mbps

Interframe spacing is tx100

Tx gain is 80 for 2.15dBi antenna configuration
Tx gain is 50 for 17dBi antenna configuration
Tx gain is 36 for 24dBi antenna configuration

O O0OO0OO0O0Oo

*  5MHz modulation bandwidth for low Channel (CH 0)
o Rate - HT20,

54Mbps OFDM, MCS15:130Mbps

Interframe spacing is tx100

Tx gain is 94 for 2.15dBi antenna configuration

Tx gain is 73 for 17dBi antenna configuration

Tx gain is 55 for 24dBi antenna configuration

(XNl elNele]

*  5MHz modulation bandwidth for low Channel (CH 1)
o Rate - HT20,

54Mbps OFDM, MCS15:130Mbps

Interframe spacing is tx100

Tx gain is 98 for 2.15dBi antenna configuration

Tx gain is 75 for 17dBi antenna configuration

Tx gain is 60 for 24dBi antenna configuration

(XNl elNole]
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* 5MHz modulation bandwidth for Mid Channel (CH 0)

(0]

O O O0OO0Oo

Rate — HT20,

54Mbps OFDM, MCS15:130Mbps

Interframe spacing is tx100

Tx gain is 108 for 2.15dBi antenna configuration
Tx gain is 80 for 17dBi antenna configuration
Tx gain is 66 for 24dBi antenna configuration

* 5MHz modulation bandwidth for Mid Channel (CH 1)

o

O O0OO0OO0Oo

Rate — HT20,

54Mbps OFDM, MCS15:130Mbps

Interframe spacing is tx100

Tx gain is 110 for 2.15dBi antenna configuration
Tx gain is 80 for 17dBi antenna configuration
Tx gain is 66 for 24dBi antenna configuration

* 5MHz modulation bandwidth for High Channel (CH 0)

o

O O0OO0OO0Oo

Rate — HT20,

54Mbps OFDM, MCS15:130Mbps

Interframe spacing is tx100

Tx gain is 53 for 2.15dBi antenna configuration
Tx gain is 30 for 17dBi antenna configuration
Tx gain is 17 for 24dBi antenna configuration

*  5MHz modulation bandwidth for High Channel (CH 1)

(0]

O O0OO0OOo0Oo

Rate — HT20,

54Mbps OFDM, MCS15:130Mbps

Interframe spacing is tx100

Tx gain is 62 for 2.15dBi antenna configuration
Tx gain is 34 for 17dBi antenna configuration
Tx gain is 19 for 24dBi antenna configuration

The unit was continuously monitored for transmisgiging an auxiliary antenna during the radiatstste
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4.3 LIST OF PRODUCT CABLES
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Power / Shielded /
Cable No. Cable Name Cable Length Interconnection cable | Unshielded
Cable -1 Cat. 5E_Ethernet cable 0.5 meter Interection Unshielded
Cable - 2 Cat. 5E_Ethernet cable 2 meter Interoctiore Unshielded
Cable - 3 RF cable (5Q) 0.125 meter Interconnection Shielded
Cable - 4 Power Cord 0.8 meter Power Unshielded
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5 TEST DETAILS
5.1 PRODUCT AND TEST SETUP

5.1.1 ProbucT CONFIGURATION

The EUT was powered through AC power supply (120/ADHZz). The EUT was connected to Ethernet switch
by using RJ45 cable. Figure 1 shows the produdiguation during the tests. Following power suppigdule
was used during the test to power ON the EUT.

Name of the Equipment Manufacturer Model Number Seral Number
Switching Power Supply Gigabit | o115 G PSA15M-300 (AP) NO00900LO01A
Compatible

5.1.2 TEST SETUP DETAILS

Dual Polarized
Antenna on EUT

v — EO\" DC -
]_ Data 1in AC to PoE Power
{ E Supply adapter

(Gigabit Compatible)

120V AC/A0H >
iav ¥V AN

(VA AL

I
u Input power supply

RF Out
SMA test cables

Figure 1: Block Diagram of the EUT test setup durimg the tests

5.1.3 ACCESSORIES

Name of the Equipment Manufacturer Model Number Seiral Number
Laptop Wipro Technologies Ltd WLG7E1100 1221
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5.2 APPLICABLE TESTS

Bandwidth

Applicable Standard Description Test level / Test Wltage | Applicability
Duty Cycle NA Antenna port
26 dB Emission
Bandwidth NA Antenna port

47 CFR Ch. | (10-1-14 Ed), Part gq;gse‘;::eemegtccupie 5

15, Subpart C; NA Antenna port

RSS-Gen, Issue 4, Nov 2014

Maximum Conducted
Output Power

ReferSection 5.3.3.2

Antenna port

RSS-210 Issue 8, Dec 2010

Peak Power Spectral
Density

ReferSection 5.3.4.2

Antenna port

Unwanted Emissions
levels-Conducted
Band edge

EIRP of < -27dBm/MHz

Antenna port

| Report Number DOJ 1517TEL037-A2

| EMC TEST REPORT

| Pag 18 of 134

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

TARNNG

Praduct Qualification & Compliance Planet

5.3 TEST RESULT

5.3.1 Duty CYCLE
5.3.1.1TEST SPECIFICATION

47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C
Test Standard RSS-Gen, Issue 4, Nov 2014
Test Procedure ANSI C63.10-2013
Modulation Bandwidth 40MHz and 5MHz
Resolution Bandwidth 1 MHz
Video Bandwidth 3 MHz
Sweep Time 10 second
Span 0 Hz
Duty Cycle 100%
Attenuation Auto
Test Mode Conducted
Detector Peak
Input Voltage 120V AC
Input Frequency 60 Hz
Temperature 22.0°C
Humidity 56.0%
Tested By Subhendu
Test Date 15" May 2015 to25th May 2015
5.3.1.2LIMITS
Standard Reference section Frequency range Limit
47 CFR Ch. | (10-1-14 Ed), Part 15,
Subpart C Informative 5150MHz to 5250MHz | NA
RSS-Gen, Issue 4, Nov 2014
5.3.1.3TEST SETUP
i
\\‘"‘-\,_‘ 3
Figure 2: Typical test setup for Conducted RF Tessetup
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5.3.1.4TEST PROCEDURE

The Conducted test was performed using the Specnatyzer. Measurements were done as per Sectafn C
“789033 D02 General UNII Test Procedures New Rulef1”.The RF output of the EUT was connected to
the input port of Spectrum analyzer using an atiu Captured the data from spectrum analyzer and
compared with the limits specified in the standard.
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5.3.1.5RESULT (SUPPORTING GRAPHS / DATA)

Mkr1 234 s
Ref 2215 dBm #Atten 30 dB 6.65 dBm
#Peak

M1 S22
53 FC

Center 5.2 GH=z Span 0 Hz
Res BYW 1 MH= #WBwW 3 MH= Sweep 10 = (1001 pts)

Figure 3: Duty Cycle for 40MHz Bandwidth

Mkr1 8.33 s
Ref 32.15 dBm #Atten 40 dB 22.88 dBm
#Peak

ER

10 s F L el b by PR ek B A i A B AL b (PTRR | ? d bkt ot

M1 S22
53 FC

Center 5.2 GHz Span 0 Hz
Res BUWW 1 MHz #vwBwvwW 3 MHz Sweep 10 s (1001 pts)

Figure 4: Duty Cycle for 5MHz Bandwidth
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5.3.2 26 DB EMISSION BANDWIDTH MEASUREMENT
5.3.2.1TEST SPECIFICATION

47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C
Test Standard RSS-Gen, Issue 4, Nov 2014
Test Procedure ANSI C63.10-2013
Modulation Bandwidth 40MHz 5MHz
Resolution Bandwidth 300 kHz 30 kHz
Video Bandwidth 1MHz 100 kHz
Sweep Time 100ms
Attenuation Auto
Test Mode Conducted
Detector Peak
Input Voltage 120V AC
Input Frequency 60 Hz
Temperature 22.0°C
Humidity 56.0%
Tested By Subhendu
Test Date 12" May 2015 to 25 May 2015
5.3.2.2LIMITS
Standard Reference section Frequency range Limit
47 CFR Ch. | (10-1-14 Ed), Part 15,
Subpart C

15.403 (h) (i) 5150MHz to 5250MHz| NA

RSS-Gen, Issue 4, Nov 2014

5.3.2.3TEST SETUP

Figure 5: Typical test setup for Conducted RF Tessetup
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5.3.2.4TEST PROCEDURE

The Conducted test was performed using the Specnatyzer. Measurements were done as per Sectafn C
“789033 D02 General UNII Test Procedures New Rulef1”.The RF output of the EUT was connected to
the input port of Spectrum analyzer using an at&u Captured the data from spectrum analyzer and
compared with the limits specified in the standard.
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5.3.2.5RESULT (SUPPORTING GRAPHS / DATA) FOR BASIC CONDITI ON
40MHz M OoDULATION BW-L ow CHANNEL _5180MHz

5.3.2.5.1

Ref 12.15 dBm

#Aten 15 dB

#FPeak

Log utn M -

10 I
dBs

Offst

215

dB

Center 5.18 GHz Span 60 MHz
#Res BYW 300 kHz ZWEBYWW 1 MH=z #5weep 100 ms (1001 pts) ¥

Occupied Bandwidth Dec By % Puwr 99.00 %
36.2233 MH=z x dB  -26.00 dB

Transmit Fregq Error 31.683 kH=
x dB Bandwidth A43.440 kH=z

Figure 6: 26dB Bandwidth measured at chO

Ref 7.15 dBm
#Peak

.y - " "
Log R
10 I
dB/

Center 5.18 GHz Span 60 MHz

#Res By 300 kHz #vBw 1 MH=z #Sweep 100 ms (1001 pts) ¥

Occupied Bandwidth Oce BYW % Puwr 99.00 %
36.2461 MHz xdB  -26.00 dB

Transmit Freg Error 51.131 kH=
x dB Bandwidth A42.789 MHz

#Atten 10 dB

Figure 7: 26dB Bandwidth measured at chl
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5.3.25.2 40MHZz MODULATION BW -MID CHANNEL _5200MHz
Ref 22.2 dBm #Atten 15 dB
#Peak
Log SR <3
e f k«{“_‘ .
dB/
Offst i
12.2
dB
Center 5.2 GH= Span 60 MH=z
#Res BYW 300 kH= #WBYWS 1 MH= #Sweep 100 ms (1001 pts)
Occupied Bandwidth Oce BYW % Puwr 99.00 2%
36.2341 MHz *d&  -25.00dB
Transmit Freg Erraor 22330 kH=z
x dB Bandwidth 43.878 MH=z
Figure 8: 26dB Bandwidth measured at chO
Ref 22.2 dBm #Atten 15 dB
#Peak
Log e bt b et iy oo
10 I
dB/
Offst
12.2
dB
Center 5.2 GHz Span 60 MHz
#Res BYW 300 kH= #WBYWS 1 MH= #Sweep 100 ms (1001 pts)
Occupied Bandwidth Oce BYW % Puwr 99.00 2%
36.2593 MH=z *d&  -25.00dB I
Transmit Freg Error 15.194 kHz
x dB Bandwidth 43.901 MH=z
Figure 9: 26dB Bandwidth measured at chl
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5.3.25.3 40MHZz M ODULATION BW -HIGH CHANNEL _5220MHz

Ref 7.15 dBm
#Peak

#Atten 10 dB

Center 5.22 GHz Span 60 MH=z
#Res BYY 300 kHz #WBYY 1 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
36.2644 MHz = dB  -26.00 dB

Transmit Freg Erraor 37. 376 kHz
¥ dB Bandwidth A43.015 MH=z

Figure 10: 26dB Bandwidth measured at chO

Ref 7.15 dBm
#Peak

#Atten 10 dB

Center 5.22 GHz Span 60 MHz
#Hes BUWW 300 kHz #WvBWYW 1 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYY % Puwr 99.00 %
36.2722 MHz xdB  2BOnas )

Transmit Freg Error 47 58537 kH=z

* dB Bandwidth 42 586 MHz

Figure 11: 26dB Bandwidth measured at chl
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5.3.25.4 5MH z MODULATION BW-L ow CHANNEL _5155MHz

Ref 12.15 dBm
#Peak

#Atten 15 dB

Center 9.1595 GHz Span 10 MHz

#Res BWW 30 kHz #WBYW 100 kHz #Sweep 100 ms (1001 pis)

Occupied Bandwidth Oco BYW % Pwr 99.00 %
4. 4195 MHz xdB - -26.00 dB

Transmit Freg Error 467 . 533 kH=
# dB Bandwidth 4.976 hMH=z

Figure 12: 26dB Bandwidth measured at chO

Ref 12.13 dBm #hAtten 15 dB
#Peak

Center 3.153 GHz Span 10 MHz

#FRes BYW 30 kH= #WBW 100 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Occ BW % Puwr 99.00 %
4.4182 MHz xdB - -26.00 4B

Transmit Freg Error ABE.O7F kH=
# dB Bandwidth 5.004 hMHz

Figure 13: 26dB Bandwidth measured at chl
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5.3.25.5 5MH z MODULATION BW-M ID CHANNEL _5200MHz

Ref 12.15 dBm #Atten 15 dB

Center 5.2 GH=z Span 10 MH=z
#Res By 30 kH= #WBWY 100 kH=z #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYY % Puwr 99.00 %
4 4332 MH=z x dB  -26.00 dBE

Transmit Freg Error 465.042 kHz
# dB Bandwidth 5.9565 mMHz

Figure 14: 26dB Bandwidth measured at chO

Ref 12.15 dBm #Atten 15 dB

Offst

2.15

dbB

Center 5.2 GHz Span 10 MH=z
#Hes BW 30 kH=z #wBWW 100 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Dcc BWY % Puwer 99.00 %
4.4518 MHz xdB  -26.00 d8

Transmit Freg Error 473,995 kHz

#* dB Bandwidth 7.595 MHz

Figure 15: 26dB Bandwidth measured at chl
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5.3.2.5.6 5MH z MODULATION BW-HIGH CHANNEL _5245MHz

Ref 2.85 dBm #Atten 0 dB
#Peak

MWUWW
10
dB/ = <~
Offst 5

Center 9.245 GHz Span 10 MHz

#Res BWW 30 kHz #WBYW 100 kHz #Sweep 100 ms (1001 pis)

Occupied Bandwidth Oco BYW % Pwr 99.00 %
4. 4216 MHz xdB - -26.00 dB

Transmit Freg Error 459,361 kH=
# dB Bandwidth 5.033 hH=z

Figure 16: 26dB Bandwidth measured at chO

Ref 2.83 dBm
#Peak

#hAtten 0 dB

Center 3.243 GHz Span 10 MHz
#FRes BW 30 kH= #WVBW 100 kH= #Sweep 100 ms (1001 _pts)

Occupied Bandwidth Do BWY % Puwr 99.00 %
44221 MHZ #* dB -26.00 dB

Transmit Freg Error AB4. 5938 kH=
# dB Bandwidth 5.027 MHz

Figure 17: 26dB Bandwidth measured at chl
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5.3.2.6RESULT (SUPPORTING GRAPHS / DATA) FOR 17DBI ANTENNA CONDITION
5.3.26.1 40MHz M oDULATION BW-L ow CHANNEL _5180MHz

Ref 2.85 dBm
#Peak

#Atten 0 dB

Log — =

10

dB/ j
Offst

215

dB

Center 5.18 GHz Span 60 MHz
#Res BYW 300 kHz ZWEBYWW 1 MH=z #5weep 100 ms (1001 pts) ¥

Occupied Bandwidth Dec By % Puwr 99.00 %
36.2604 MHz x dB  -26.00 dB

Transmit Fregq Error 33.856 kH=z
x dB Bandwidth 43,9240 MMH=z

Figure 18: 26dB Bandwidth measured at chO

Ref Z2.85 dBm
#Peak

#Atten 0 dB

Log e Wamen

10

dB/

Offst

215

dB

Center 5.18 GHz Span 60 MHz
#Res By 300 kHz #vBw 1 MH=z #Sweep 100 ms (1001 pts) ¥

Occupied Bandwidth Oco BWW %5 P 99.00 %
362178 MHz x dB  -26.00 dB

Transmit Freg Error 55.253 kH=
x dB Bandwidth A2.945 MMHz

Figure 19: 26dB Bandwidth measured at chl
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5.3.2.6.2 40MHZz M ODULATION BW -MID CHANNEL _5200MH z

#hAtten 5 dB

Center 5.2 GH= Span 60 MH=z
#Res BYY 300 kHz #WBYY 1 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
36.2603 MHz = dB  -26.00 dB

Transmit Freg Erraor 12.655 kHz
¥ dB Bandwidth 43,205 MHz

Figure 20: 26dB Bandwidth measured at chO

Ref 12.2 dBm #Atten 5 dB
#Peak

Center 5.2 GHz Span 60 MHz
#HRes BYW 300 kHz #WBYY 1 MH=z #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
36.2672 MHz = dB  -26.00 dB

Transmit Freg Error 56.986 kHz
# dB Bandwidth A2 415 MHz

Figure 21: 26dB Bandwidth measured at chl

| Report Number DOJ 1517TEL037-A2 | EMC TEST REPORT | Pag 31 0f134

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

TARNNG

Praduct Qualfication & Complance Planet

5.3.2.6.3

40MHZz M ODULATION BW -HIGH CHANNEL _5220MHz

Ref 285 dBm
#Peak

Log L3 e ~
10 I
dB/s

Offst

Center 5.22 GH=z Span 60 MH=z
#HRes BV 300 kH= #WBvW 1 MH= #Sweep 100 ms (1001 pts)

#Atten 0 dB

Occupied Bandwidth Oco BYY % Puwr 99.00 %
36.2394 MHz xdB  -26.00 dB

Transmit Freg Error 59726 kH=
# dB Bandwidth A2 563 MHz

Figure 22: 26dB Bandwidth measured at chO

Ref 2.85 dBm
#Peak

#Atten 0 dB

Center 5.22 GHz Span 60 MHz
#HRes BYW 300 kHz #WBYY 1 MH=z #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
36.2921 MHz < dB 2500 d5

Transmit Freg Error 52.563 kHz

¥ dB Bandwidth 43 037 MHz

Figure 23: 26dB Bandwidth measured at chl
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5.3.2.6.4

5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Ref Z2.19 dBm
#Peak

#hAtten 3 dB

Center 9.155 GHz Span 10 MHz
#Hes BW 30 kH= #WBWW 100 kH=z #Sweep 100 ms (1001 pts)

Cccupied Bandwidth Do BYW % Puwr 99.00 %
4 4147 MH= = dB  -26.00 dE

Transmmit Freg Error AET B44 kHz
# dB Bandwidth 4.962 MMH=

Figure 24: 26dB Bandwidth measured at chO

Ref 2.15 dBm
#Peak

#Atten 5 dB

Center 5.155 GH=z Span 10 MH=z
#Hes BW 30 kH= #WBW 100 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Occ By % Puwr 99.00 %
44203 MHZ #* dB -26.00 dB

Transmit Freg Error AGY B02 kH=
# dB Bandwidth 5.016 MMH=z

Figure 25: 26dB Bandwidth measured at chl
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5.3.2.6.5 5MHZz M ODULATION BW-M ID CHANNEL _5200MH z

Ref 7.15 dBm
#Peak

#Atten 10 dB

Center 5.2 GH= Span 10 MH=z
#HRes BYY 30 kH= #WBYY 100 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
4 4233 MH=z *» dB  -26.00 dB

Transmit Freg Erraor 464,719 kHz
¥ dB Bandwidth 4.999 hHz

Figure 26: 26dB Bandwidth measured at chO

Ref 285 dBm
#Peak

#Atten 10 dB

Center 5.2 GHz Span 10 MH=z
#Hes BW 30 kH=z #wBWW 100 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Dcc BWY % Puwer 99.00 %
4.4221 MHz xdB 2e00dE

Transmit Freg Error 459 631 kHz

#* dB Bandwidth 4.991 MHz

Figure 27: 26dB Bandwidth measured at chl
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5.3.2.6.6 5MHZz M ODULATION BW-HIGH CHANNEL _5245MHz

Ref 12.85 dBm
#Peak

#Atten 0 dB

Center 9.245 GHz Span 10 MHz

#Res BWW 30 kHz #WBYW 100 kHz #Sweep 100 ms (1001 pis)

Occupied Bandwidth Oco BYW % Pwr 99.00 %
4. 4181 MHz xdB - -26.00 dB

Transmit Freg Error 464916 kH=
# dB Bandwidth 4.955 MH=z

Figure 28: 26dB Bandwidth measured at chO

Ref -1Z2.85 dBm #hAtten 0 dB
#Peak

Center 3.243 GHz Span 10 MHz

#FRes BYW 30 kH= #WBW 100 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Occ BW % Puwr 99.00 %
4.4223 MHz xdB - -26.00 4B

Transmit Freg Error AB3 976 kH=
# dB Bandwidth 4.943 MHz

Figure 29: 26dB Bandwidth measured at chl
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5.3.2.7RESULT (SUPPORTING GRAPHS / DATA) FOR 24DBI DISH CONDITION
5.3.2.7.1 40MHz M oDULATION BW-L ow CHANNEL _5180MHz

Ref -12.853 dBm #Aten 0 dB

Center 5.18 GHz Span 60 MHz
#Res BYW 300 kHz #WBWW 1 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BWW %5 P 99.00 %
36.28368 MHz x dB  -26.00 dB

Transmit Fregq Error 5.007 kH=
#* dB Bandwidth 43,949 hHz

Figure 30: 26dB Bandwidth measured at chO

Ref 12.85 dBm
#Peak

#Atten O dB

Log -

10 I
dB/ w-w-'""j)

Offst

215

dB

Center 5.18 GHz Span 60 MHz
#Res BYW 300 kHz #WEBYWW 1 MH=z #5weep 100 ms (1001 pts) ¥

Occupied Bandwidth Dec By %5 Puwr 99.00 %
36.2774 MH=z ¥ dB  -26.00 dB

Transmit Freg Error 42015 kHz
x dB Bandwidth 44,124 hHz

Figure 31: 26dB Bandwidth measured at chl
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5.3.2.7.2 40MHZz M ODULATION BW -MID CHANNEL _5200MH z

Ref 7.2 dBm
#Peak

#Atten 0 dB

Log s £

10 I
B/ f \«Q_\
Offst

12.2

dB

Center 5.2 GH=z Span 60 MH=z
#Res BUYW 300 kH= #vBwr 1 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYY % Puwr 99.00 %
36.2483 MHz xdB  -26.00 dB

Transmit Freg Error 45,142 kH=z
# dB Bandwidth A43.371 MHz

Figure 32: 26dB Bandwidth measured at chO

Ref 2.8 dBm #Atten O dB
#Peak

Log j i Vaa
10
dB; ,,.e——"“”j I

Center 5.2 GHz Span 60 MHz
#HRes BYW 300 kHz #WBYY 1 MH=z #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
36.2710 MHz xdB  -26.00 dB

Transmit Freg Error 54 374 kHz
# dB Bandwidth A43.219 MHz

Figure 33: 26dB Bandwidth measured at chl
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5.3.2.7.3 40MHZz M ODULATION BW -HIGH CHANNEL _5220MHz

Ref 12.85 dBm
#Peak

Log e o
10
dB/s =

Center 5.22 GHz Span 60 MH=z
#Res BYY 300 kHz #WBYY 1 MH= #Sweep 100 ms (1001 pts)

#hAtten 0 dB

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
36.2390 MHz = dB  -26.00 dB

Transmit Freg Erraor B6.490 kHz
¥ dB Bandwidth A2 225 MHz

Figure 34: 26dB Bandwidth measured at chO

Ref 12.85 dBm
#Peak

#Atten 0 dB

Center 5.22 GHz Span 60 MHz
#HRes BYW 300 kHz #WBYY 1 MH=z #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
36.2671 MHz xdB 280045 )

Transmit Freg Error 55.691 kHz

¥ dB Bandwidth 43 457 MHz

Figure 35: 26dB Bandwidth measured at chl
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5.3.2.7.4 5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Ref2.15 dBm
#Peak

#Atten 5 dB

Center 9.1595 GHz Span 10 MHz

#Res BWW 30 kHz #WBYW 100 kHz #Sweep 100 ms (1001 pis)

Occupied Bandwidth Oco BYW % Pwr 99.00 %
4.4143 MHz xdB - -26.00 dB

Transmit Freg Error A63.711 kH=
# dB Bandwidth 5.003 hH=z

Figure 36: 26dB Bandwidth measured at chO

Ref 7. .83 dBm
#Peak

#hAtten 5 dB

Center 3.153 GHz Span 10 MHz

#FRes BYW 30 kH= #WBW 100 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Occ BW % Puwr 99.00 %
4.4188 MHz xdB - -26.00 4B

Transmit Freg Error AB0. 387 kH=
# dB Bandwidth 5.000 kMHz

Figure 37: 26dB Bandwidth measured at chl
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5.3.2.7.5 5MHZz M ODULATION BW-M ID CHANNEL _5200MH z

Ref 2 .15 dBm
#Peak

#Atten 15 dB

Center 5.2 GH= Span 10 MH=z
#HRes BYY 30 kH= #WBYY 100 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
4 4220 MH=z *» dB  -26.00 dB

Transmit Freg Erraor 4561 .970 kH=z
¥ dB Bandwidth 5.050 hHz=

Figure 38: 26dB Bandwidth measured at chO

Ref 2 15 dBm
#Peak

10 ¢ I
dB/ > <«
Offst

Center 5.2 GHz Span 10 MH=z
#Hes BW 30 kH=z #wBWW 100 kH= #Sweep 100 ms (1001 pts)

#Atten 10 dB

Occupied Bandwidth Dcc BWY % Puwer 99.00 %
4.4173 MHz xdB 2e00dE

Transmit Freg Error AB3.650 kHz

#* dB Bandwidth A4.979 MHz

Figure 39: 26dB Bandwidth measured at chl
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5.3.2.7.6

5MHZz M ODULATION BW-HIGH CHANNEL _5245MHz

Ref 22.85 dBm
#Peak

#Atten 0 dB

Center 9.245 GHz Span 10 MHz
#Hes BW 30 kH= #WBW 100 kHz #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYW % Pwr 99.00 %
44166 MHZ x dB -26.00 dB

Transmit Freg Error 464,130 kH=
# dB Bandwidth 4.951 mpH=z

Figure 40: 26dB Bandwidth measured at chO

Ref 2Z2.85 dBm
#Peak

#hAtten 0 dB

Center 3.243 GHz Span 10 MHz
#FRes BW 30 kH= #WVBW 100 kH= #Sweep 100 ms (1001 _pts)

Occupied Bandwidth Do BWY % Puwr 99.00 %
44183 MHZ #* dB -26.00 dB

Transmit Freg Error AB4. 034 kH=
# dB Bandwidth 5.0435 MHz

Figure 41: 26dB Bandwidth measured at chl
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5.3.2.8RESULT

26dB Bandwidth for all channels in both 40MHz & 5NHModulation Bandwidths has been measured and
tabulated in below table.

Test Condition Modulation Bandwidth Antenna path Channel Recorded value
(MH2) Frequency (MH2z) (MH2)
Basic 40 Ch.0 5180 43.440
Basic 40 Ch.0 5200 43.878
Basic 40 Ch.0 5220 43.018
Basic 40 Ch.1 5180 42.789
Basic 40 Ch.1 5200 43,901
Basic 40 Ch.1 5220 42.388
Basic 5 Ch.0 5155 4,976
Basic 5 Ch.0 5200 6.956
Basic 5 Ch.0 5245 5.033
Basic 5 Ch.1 5155 5.004
Basic 5 Ch.1 5200 7.598
Basic 5 Ch.1 5245 5.027
17dBi Antenna 40 Ch.0 5180 43.940
17dBi Antenna 40 Ch.0 5200 43.208
17dBi Antenna 40 Ch.0 5220 42.863
17dBi Antenna 40 Ch.1 5180 42.946
17dBi Antenna 40 Ch.1 5200 42.415
17dBi Antenna 40 Ch.1 5220 43.037
17dBi Antenna 5 Ch.0 5155 4.962
17dBi Antenna 5 Ch.0 5200 4.999
17dBi Antenna 5 Ch.0 5245 4.955
17dBi Antenna 5 Ch.1 5155 5.016
17dBi Antenna 5 Ch.1 5200 4,991
17dBi Antenna 5 Ch.1 5245 4,949
24dBi Dish 40 Ch.0 5180 43.949
24dBi Dish 40 Ch.0 5200 43.371
24dBi Dish 40 Ch.0 5220 42.225
24dBi Dish 40 Ch.1 5180 44.124
24dBi Dish 40 Ch.1 5200 43.219
24dBi Dish 40 Ch.1 5220 43.457
24dBi Dish 5 Ch.0 5155 5.003
24dBi Dish 5 Ch.0 5200 5.060
24dBi Dish 5 Ch.0 5245 4,951
24dBi Dish 5 Ch.1 5155 5.000
24dBi Dish 5 Ch.1 5200 4,979
24dBi Dish 5 Ch. 1 5245 5.043
| Report Number DOJ 1517TEL037-A2 | EMC TEST REPORT | Pag 42 of 134 |

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

TARNNG

Praduct Qualification & Compliance Planet

5.3.3 99PERCENT OCCUPIED BANDWIDTH MEASUREMENT
5.3.3.1TEST SPECIFICATION

47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C
Test Standard RSS-Gen, Issue 4, Nov 2014
Test Procedure ANSI C63.10-2013
Modulation Bandwidth 40MHz 5MHz
Resolution Bandwidth 1MHz 100 kHz
Video Bandwidth 3MHz 300 kHz
Sweep Time 100ms
Attenuation Auto
Test Mode Conducted
Detector Peak
Input Voltage 120V AC
Input Frequency 60 Hz
Temperature 22.0°C
Humidity 56.0%
Tested By Subhendu
Test Date 12" May 2015 to 25 May 2015
5.3.3.2LIMITS
Standard Reference section Frequency range Limit
47 CFR Ch. | (10-1-14 Ed), Part 15,
Subpart C 5150MHz to
NA 5250MHz NA
RSS-Gen, Issue 4, Nov 2014

5.3.3.3TEST SETUP

Figure 42: Typical test setup for Conducted RF Tessetup
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5.3.3.4TEST PROCEDURE

The Conducted test was performed using the Spedanatyzer. Measurements were done as per Sectahn D
“789033 D02 General UNII Test Procedures New Rulef)1”.The RF output of the EUT was connected to
the input port of Spectrum analyzer using an at&u Captured the data from spectrum analyzer and
compared with the limits specified in the standard.
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5.3.3.5RESULT (SUPPORTING GRAPHS / DATA) FOR BASIC CONDITI ON
40MHz M OoDULATION BW-L ow CHANNEL _5180MHz

5.3.3.5.1

Ref 12.13 dBm
#Peak

#Aten 15 dB

Center 5.18 GHz Span 60 MHz

#Res BYWW 1 MH=z YBW 3 MH=z #5weep 100 ms (1001 pts) g

Occupied Bandwidth Oec BW % Pur 99.00 %
37.1279 MHz B 2600 d8

Transmit Fregq Error 147,740 kH=
x dB Bandwidth 47545 MMH=z

Figure 43: 99 Percent OBW measured at ch.0

Ref 7. 15 dBm
#Peak

e - " -
Log R
10 I
dBs

Center 5.18 GHz Span 60 MHz
#Res BYW 300 kHz #WBYW 1 MH=z #Sweep 100 ms (1001 pts) s

Occupied Bandwidth Dec By %5 Puwr 99.00 %
36.2461 MHz ¥ dB  -26.00 dB

Transmit Freg Error 51.131 kHz
x dB Bandwidth A2.789 MH=z

#Atten 10 dB

Figure 44: 99 Percent OBW measured at ch.1
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5.3.3.5.2 40MHZz M oDULATION BW -MID CHANNEL _5200MHz

Ref 27.2 dBm
#Peak

#Atten 20 dB

Center 5.2 GH= Span 60 MH=z
#Res BYW 1 MH= YBYW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
37.1922 MHz = dB  -26.00 dB

Transmit Freg Erraor 179.430 kH=z
¥ dB Bandwidth A5.513 MH=z

Figure 45: 99 Percent OBW measured at ch.0

Ref 27.2 dBm
#Peak

#Atten 20 dB

Center 5.2 GHz Span 60 MHz
#Res BYW 1 MH= YBYW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
37.1734 MHz = dB  -26.00 dB

Transmit Freg Error 195.005 kH=z
# dB Bandwidth A7 105 MHz

Figure 46: 99 Percent OBW measured at ch.1
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5.3.3.5.3

40MHZz M ODULATION BW -HIGH CHANNEL _5220MHz

Ref 12.15 dBm
#Peak

#Atten 15 dB

Center 5.22 GHz Span 60 MH=z
#Res BYW 1 MH= YBYW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
37.1076 MHz = dB  -26.00 dB

Transmit Freg Erraor 203.137 kH=z
¥ dB Bandwidth A5 455 hMHz

Figure 47: 99 Percent OBW measured at ch.0

Ref 1215 dBm
#Peak

#Atten 15 dB

Center 5.22 GHz Span 60 MHz
#Res BUW 1 MH=z vBwW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYY % Puwr 99.00 %
37.1003 MHz xdB  -26.00 dB

Transmit Freg Error 174 527 kHz
#* dB Bandwidth A7 657 MHz

Figure 48: 99 Percent OBW measured at ch.1
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5.3.3.5.4 5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Ref 12.15 dBm
#Peak

#Atten 15 dB

Center 9.1595 GHz Span 10 MHz

#Res BYWW 100 kHz #WBwW 300 kHz #Sweep 100 ms (1001 pis)

Occupied Bandwidth Oco BYW % Pwr 99.00 %
4 5090 MHz *dB - -26.00 dB

Transmit Freg Error A75.202 kH=
# dB Bandwidth 5.193 MH=z

Figure 49: 99 Percent OBW measured at ch.0

Ref 12.15 dBm
#Peak

#Atten 15 dB

Center 5.155 GH=z Span 10 MH=z

#Res BYy 100 kH= #vwBww 300 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Occ BWY 2% Pwr 99.00 %
4 5001 MHz *»dB - -26.00 dB

Transmit Fregq Error AF0.174 kHz
# dB Bandwidth 5.1585 MH=

Figure 50: 99 Percent OBW measured at ch.1
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5.3.3.5.5 5MHZz M ODULATION BW-M ID CHANNEL _5200MHz

Ref 22 15 dBm
#Peak

#Atten 25 dB

Center 5.2 GH= Span 10 MH=z
#Res BYY 100 kH=z #WBYY 300 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
4 5431 MH=z *» dB  -26.00 dB

Transmit Freg Erraor 462 577 kHz
¥ dB Bandwidth 7345 MHz

Figure 51: 99 Percent OBW measured at ch.0

Ref 17.15 dBm #Atten 20 dB

Center 5.2 GHz Span 10 MHz
#HRes BYW 100 kHz #vBYw 300 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
4 5267 MHz = dB  -26.00 dB

Transmit Freg Error A462.085 kH=z
# dB Bandwidth 5.333 MH=z

Figure 52: 99 Percent OBW measured at ch.1
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5.3.3.5.6 5MHz M ODULATION BW-HIGH CHANNEL _5245MHz
Ref 2.85 dBm #Atten 0 dB
#Peak
Log I -
10
dB/ = <
Offst ., Lyl dshortcisdobe
2.15
dB
Center 9.245 GHz Span 10 MHz
#Res BW 100 kHz #WBYY 300 kHz #Sweep 100 ms (1001 pts)
Occupied Bandwidth Oco BYW % Pwr 99.00 %
4 5051 MHZ x dB -26.00 dB
Transmit Freg Error A3 622 kH=
#* dB Bandwidth 5.195 MMH=
Figure 53: 99 Percent OBW measured at ch.0
Ref 2.85 dBm #Atten 0 dB
#Peak N
Log
10 > - L
dB/
Offst
2.15
dB -
Center 3.243 GHz Span 10 MHz
#Res BYW 100 kH= #WBwr 300 kH= #Sweep 100 ms (1001 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 %
4 5001 MHZ * dB -Z26.00 dB L
Transmit Freg Error ABS. 037 kH=
# dB Bandwidth 5.222 MHz
Figure 54: 99 Percent OBW measured at ch.1
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5.3.3.6RESULT (SUPPORTING GRAPHS / DATA) FOR 17DBI ANTENNA CONDITION
5.3.3.6.1 40MHz M oDULATION BW-L ow CHANNEL _5180MHz

Ref 2.85 dBm
#Peak

#Atten 0 dB

Center 5.18 GHz Span 60 MHz

#Res BYW 1 MH=z vBwW 3 MH=z #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 %
37.1920 MHz xdB - -26.00 d8

Transmit Fregq Error 192,418 kH=
#* dB Bandwidth A5 754 hHz

Figure 55: 99 Percent OBW measured at ch.0

Ref 2.85 dBm

#Atten O dB
Log "

10

dBs

Center 5.18 GHz Span 60 MHz
#Res BYW 1 MHz YBYW 3 MH=z #5weep 100 ms (1001 pts)

Occupied Bandwidth Dec By %5 Puwr 99.00 %
37.1706 MH=z ¥ dB  -26.00 dB

Transmit Freg Error 269.793 kH=z
x dB Bandwidth A7. 149 hHz

Figure 56: 99 Percent OBW measured at ch.1
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5.3.3.6.2 40MHZz M ODULATION BW -MID CHANNEL _5200MH z

Ref 12.2 dBm
#Peak

#hAtten 5 dB

Center 5.2 GH= Span 60 MH=z
#Res BYW 1 MH= YBYW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
37.1744 MHz = dB  -26.00 dB

Transmit Freg Erraor 190.044 kH=z
¥ dB Bandwidth A5.861 hMHz

Figure 57: 99 Percent OBW measured at ch.0

Ref 12.2 dBm
#Peak

.y e

Log

10 L
dBs

Center 5.2 GHz Span 60 MHz
#Res BUW 1 MH=z vBwW 3 MH= #Sweep 100 ms (1001 pts)

#Atten 5 dB

Occupied Bandwidth Oco BYY % Puwr 99.00 %
37.2274 MHz xdB  -26.00 dB

Transmit Freg Error 224 372 kHz
#* dB Bandwidth A7 . 203 MHz

Figure 58: 99 Percent OBW measured at ch.1
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5.3.3.6.3 40MHZz M ODULATION BW -HIGH CHANNEL _5220MHz

Ref 2. .85 dBm #Atten O dB
#Peak u

Center 5.22 GHz Span 60 MH=z
#Res BYW 1 MH= YBYW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
37.1925 MHz = dB  -26.00 dB

Transmit Freg Erraor 255955 kHz
¥ dB Bandwidth A7. 145 MHz

Figure 59: 99 Percent OBW measured at ch.0

Ref 2.85 JdBm #Atten 0 dB

Center 5.22 GHz Span 60 MHz
#Res BYW 1 MH= YBYW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
37.1549 MHz = dB  -26.00 dB

Transmit Freg Error 244 173 kHz
# dB Bandwidth AG5.742 MHz

Figure 60: 99 Percent OBW measured at ch.1
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5.3.3.6.4

5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Ref 7.19 dBm
#Peak
Log e . " ~

#Atten 10 dB

Center 9.1595 GHz Span 10 MHz
#Hes BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYW % Pwr 99.00 %
A4 5000 MHZ=z % dB -26.00 dB

Transmit Freg Error ABY. 735 kH=
# dB Bandwidth 5.200 kAH=z

Figure 61: 99 Percent OBW measured at ch.0

Ref 2.15 dBm
#Peak

#hAtten 5 dB

Center 3.153 GHz Span 10 MHz
#FRes BYW 100 kH=z #WBWW 300 kH= #Sweep 100 ms (1001 _pts)

Occupied Bandwidth Do BWY % Puwr 99.00 %
44953 MHZ #* dB -26.00 dB

Transmit Freg Error ABY 737 kH=
# dB Bandwidth 5.223 MHz

Figure 62: 99 Percent OBW measured at ch.1
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5.3.3.6.5 5MHZz M ODULATION BW-M ID CHANNEL _5200MH z

Ref 7.15 dBm
#Peak

#Atten 10 dB

Center 5.2 GH=z Span 10 MH=z
#Res BY 100 kH= #WBWY 300 kHz #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYY % Puwr 99.00 %
4 4957 MH=z x dB  -26.00 dBE

Transmit Freg Error 466.601 kHz
# dB Bandwidth 5.193 MHz

Figure 63: 99 Percent OBW measured at ch.0

Ref 7.15 dBm #Atten 10 dB
#Peak

Center 5.2 GHz Span 10 MH=z
#Hes BUYWW 100 kHz #wBWW 300 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYY % Puwr 99.00 %
4. 5025 MH=z xdB  -26.00 dB

Transmit Freg Error A463.692 kHz
#* dB Bandwidth 5.152 MHz

Figure 64: 99 Percent OBW measured at ch.1
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5.3.3.6.6 5MHz M ODULATION BW-HIGH CHANNEL _5245MHz
Ref 12.85 dBm #Atten 0 dB
#Peak
Log et
10
dB/ > A
Offst
2.15
dB
Center 9.2459 GHz Span 10 MHz
#Res BW 100 kHz #VBYY 300 kHz #Sweep 100 ms (1001 pts)
Occupied Bandwidth Oco BWY % Puwr 99.00 %
4 5033 MHZ # dB -265.00 dB
Transmit Freg Error 455.594 kH=
#* dB Bandwidth 5.228 MH=
Figure 65: 99 Percent OBW measured at ch.0
Ref 12.85 dBm #Atten 0 dB
#Peak
Log o+ R g
10 I
dB/ - <~
Offst
2.15
dB
Center 5.245 GH=z Span 10 MH=z
#Res BW 100 kHz #VBWW 300 kHz #Sweep 100 ms (1001 pts) ]
Occupied Bandwidth Occ BW % Puwr 99.00 %
4 5007 MHz= = dB -26.00 dB
Transmit Freg Error 465,451 kH=
#* dB Bandwidth 5.186 MH=z
Figure 66: 99 Percent OBW measured at ch.1
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5.3.3.7RESULT (SUPPORTING GRAPHS / DATA) FOR 24DBI DISH CONDITION
40MHz M oDULATION BW-L ow CHANNEL _5180MHz

5.3.3.7.1

Ref 2.85 dBm
#Peak

#Atten 0 dB

Center 5.18 GHz
#Res BYW 1 MH=z
Occupied Bandwidth Dec By % Puwr

37.1665 MH=z * dB

202.542 kH=z
465 5658 MHz

Span 60 MHz

YBW 3 MH=z #5weep 100 ms (1001 pts) ¥

99.00 2%
-26.00 dB

Transmit Fregq Error
x dB Bandwidth

Figure 67: 99 Percent OBW measured at ch.0

Ref 2.85 dBm
#Peak

#Atten 0 dB

Center 5.18 GHz
#Res BW 1 MHz
Occupied Bandwidth Oco BWW %5 P

37.1634 MHz * dB

232279 kH=z
A 470 WMHz

Span 60 MHz

vBwW 3 MHz #Sweep 100 ms (1001 pts) g

99.00 %%
-26.00 dB

Transmit Freg Error
#* dB Bandwidth

Figure 68: 99 Percent OBW measured at ch.1
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5.3.3.7.2 40MHZz M ODULATION BW -MID CHANNEL _5200MH z

Ref 7.2 dBm
#Peak

#Atten 0 dB

Center 5.2 GH=z Span 60 MH=z
#Res BUW 1 MH=z vBwW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYY % Puwr 99.00 %
37.1485 MHz xdB  -26.00 dB

Transmit Freg Error 192 4935 kHz
# dB Bandwidth A5 500 MHz

Figure 69: 99 Percent OBW measured at ch.0

Ref 7.2 dBm
#Peak

#Atten 0 dB

Center 5.2 GHz Span 60 MHz
#Res BYW 1 MH= YBYW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oce BYW % Puwr 99.00 2%
37.1746 MHz = dB  -26.00 dB

Transmit Freg Error 234.705 kH=z
# dB Bandwidth A7 . 3583 MHz

Figure 70: 99 Percent OBW measured at ch.1
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5.3.3.7.3

40MHZz M ODULATION BW -HIGH CHANNEL _5220MHz

Ref 2.85 dBm
#Peak

#Atten 0 dB

Center 5.22 GH=z Span 60 MH=z
#Res BUW 1 MH=z vBwW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYY % Puwr 99.00 %
37.1314 MHz x dB  -26.00 dB

Transmit Freg Error 220,415 kHz
# dB Bandwidth A5.414 MHzZ

Figure 71: 99 Percent OBW measured at ch.0

Hef 12.85 dBm
#Peak

#Atten 0 dB

Center 5.22 GHz Span 60 MHz
#Res BUW 1 MH=z vBwW 3 MH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYY % Puwr 99.00 %
37.2276 MHz xdB  -26.00 dB

Transmit Freg Error 267 . 668 kHz
#* dB Bandwidth A7 A58 MHz

Figure 72: 99 Percent OBW measured at ch.1
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5.3.3.7.4 5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Ref2.15 dBm
#Peak

#Atten 5 dB

Center 9.1595 GHz Span 10 MHz
#Hes BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYW % Pwr 99.00 %
449?? M HZ x dB -26.00 dB

Transmit Freg Error 465.949 kH=z
# dB Bandwidth 5.185 MMH=z

Figure 73: 99 Percent OBW measured at ch.0

Ref 2.15 dBm
#Peak

10 L
dB/s = -
Offst L SRR W TN

Center 5.155 GH=z Span 10 MH=z
#Hes BW 100 kH=z #WBW 300 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Occ By % Puwr 99.00 %
4.5004 MHz xdBE  -26.00 dB

Transmit Freg Error AB5. 864 kH=
# dB Bandwidth 5.202 MH=z

#Atten 5 dB

Figure 74: 99 Percent OBW measured at ch.1
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5.3.3.7.5

5MHZz M ODULATION BW-M ID CHANNEL _5200MH z

Ref 2 15 dBm
#Peak

Log e e

10 . P |
dB/

Offst b ke

Center 5.2 GH=z Span 10 MH=z
#HRes BV 100 kH= #WBWY 300 kHz #Sweep 100 ms (1001 pts)

#Atten 15 dB

Occupied Bandwidth Oco BYY % Puwr 99.00 %
4 4972 MH=z x dB  -26.00 dBE

Transmit Freg Error 464 954 kHz
# dB Bandwidth 5.218 MHz

Figure 75: 99 Percent OBW measured at ch.0

Ref 7.15 dBm
#Peak

#Atten 10 dB

Center 5.2 GHz Span 10 MH=z
#Hes BUYWW 100 kHz #wBWW 300 kH= #Sweep 100 ms (1001 pts)

Occupied Bandwidth Oco BYY % Puwr 99.00 %
4 5076 MH=z xdB  -26.00 dB

Transmit Freg Error 463.313 kHz
#* dB Bandwidth 5.209 MHz

Figure 76: 99 Percent OBW measured at ch.1
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5.3.3.7.6 5MHZz M ODULATION BW-HIGH CHANNEL _5245MHz

Ref 12.85 dBm
#Peak

10
dB/ > -
Offst ..,

Center 9.245 GHz Span 10 MHz

#Res BYWW 100 kHz #WBwW 300 kHz #Sweep 100 ms (1001 pis)

Occupied Bandwidth Oco BYW % Pwr 99.00 %
4 5058 MHz *dB - -26.00 dB

Transmit Freg Error ABE.276 kH=
# dB Bandwidth 5.182 MMH=z

#Atten 0 dB

Figure 77: 99 Percent OBW measured at ch.0

Ref -1Z2.85 dBm
#Peak

#hAtten 0 dB

Center 3.243 GHz Span 10 MHz
#FRes BYW 100 kH=z #WBWW 300 kH= #Sweep 100 ms (1001 _pts)

Occupied Bandwidth Do BWY % Puwr 99.00 %
4. 5020 MHz xdB  -26.00 dB

Transmit Freg Error AB4. 995 kH=
# dB Bandwidth 5.250 MHz

Figure 78: 99 Percent OBW measured at ch.1
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5.3.3.8RESULT

99 Percent Occupied Bandwidth for all channels athb4AOMHz & 5MHz Modulation Bandwidths has been
measured and tabulated in below table.

Test Condition Modulation Bandwidth Antenna path Channel Recorded value
(MH2) Frequency (MH2z) (MH2)
Basic 40 Ch.0 5180 37.1279
Basic 40 Ch.0 5200 37.1922
Basic 40 Ch.0 5220 37.1076
Basic 40 Ch.1 5180 36.2461
Basic 40 Ch.1 5200 37.1734
Basic 40 Ch.1 5220 37.1003
Basic 5 Ch.0 5155 4.5090
Basic 5 Ch.0 5200 4.5431
Basic 5 Ch.0 5245 45051
Basic 5 Ch.1 5155 45001
Basic 5 Ch.1 5200 45267
Basic 5 Ch.1 5245 45001
17dBi Antenna 40 Ch.0 5180 37.1920
17dBi Antenna 40 Ch.0 5200 37.1744
17dBi Antenna 40 Ch.0 5220 37.1925
17dBi Antenna 40 Ch.1 5180 37.1706
17dBi Antenna 40 Ch.1 5200 37.2274
17dBi Antenna 40 Ch.1 5220 37.1549
17dBi Antenna 5 Ch.0 5155 4.5000
17dBi Antenna 5 Ch.0 5200 4.4957
17dBi Antenna 5 Ch.0 5245 4.5033
17dBi Antenna 5 Ch.1 5155 4.4958
17dBi Antenna 5 Ch.1 5200 4.5025
17dBi Antenna 5 Ch.1 5245 4.5007
24dBi Dish 40 Ch.0 5180 37.1665
24dBi Dish 40 Ch.0 5200 37.1485
24dBi Dish 40 Ch.0 5220 37.1314
24dBi Dish 40 Ch.1 5180 37.1634
24dBi Dish 40 Ch.1 5200 37.1746
24dBi Dish 40 Ch.1 5220 37.2276
24dBi Dish 5 Ch.0 5155 4.4977
24dBi Dish 5 Ch.0 5200 4.4972
24dBi Dish 5 Ch.0 5245 4.5058
24dBi Dish 5 Ch.1 5155 4.5004
24dBi Dish 5 Ch.1 5200 45076
24dBi Dish 5 Ch. 1 5245 4.5020
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5.3.4 MaAXIMUM CONDUCTED OUTPUT POWER

5.3.4.1TEST SPECIFICATION

47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C

Test Standard RSS-Gen, Issue 4, Nov 2014

Test Procedure ANSI| C63.10-2013

Resolution Bandwidth 1 MHz

Video Bandwidth 3 MHz

Sweep Time 100ms

Attenuation Auto

Test Mode Conducted

Detector Average

Input Voltage 120V AC

Input Frequency 60 Hz

Temperature 22.0°C

Humidity 56.0%

Tested By Subhendu

Test Date 12" May 2015 to 25 May 2015
5.3.4.2LIMITS

As per 15.407 (a) (2) we need to select 1W (30dBmi) or 17+10log(B) dBm whichever is lower.

Where, B is 26dB emission bandwidth

Below limit is used if the transmit antenna gain idess than 6dBi

Limit to be

Limit to be

Modulation Fixed Limit as per Calculated Limit ; . : .

: dered (2 ch dered (1 ch
Bandwidth (MHz) | standard (dBm) (dBm) consi e('('jeBng) chains)| consi ‘E(;eBm() chain)
40 30 33.0206 30 27
5 30 23.9897 24 21

For Cambium, we have 17dBi External antenna. So liits to be considered as

er below table

Modulation Bandwidth

Limit as per above table

Limit to be considered

Limit to be considered

(MH2) (dBm) (2 chains) (dBm) (1 chain) (dBm)
40 30 19 16
5 24 13 10

Here the limit is reduced by 11dBm as per clausergin standard that if antenna gain is more thdBi,&he

limit should be reduced by the amount in dB thatdhin of the antenna exceeds 6dBi..
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Product Qu

Also we have 24dBi dish. So limits to be considerex per below table

Modulation Bandwidth Limit as per above Limit to be considered | Limitto be considered
(MHz) table (dBm) (2 chains) (dBm) (1 chain) (dBm)
40 30 12 9
5 24 6 3

Here the limit is reduced by 18dBm as per clausergin standard that if antenna gain is more thdBi,&he

limit should be reduced by the amount in dB thatdhin of the antenna exceeds 6dBi..

5.3.4.3TEST SETUP

5.3.4.4TEST PROCEDURE

The Conducted test was performed using the Spednatyzer. Measurements were done as pef78@033

Figure 79: Typical test setup for Conducted RF Tessetup

D02 General UNII Test Procedures New Rules vO1The RF output of the EUT was connected to thetinpu

port of Spectrum analyzer using an attenuator. @agtthe data from spectrum analyzer and compaitadive

limits specified in the standard.
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5.3.4.5RESULT (SUPPORTING GRAPHS / DATA) FOR BASIC CONDITI ON
5.345.1 40MHz M oDULATION BW-L ow CHANNEL _5180MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5180MHz
OFS

-67 .87 Max : 10.84

9 . 60dBm

Figure 80: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5180MHz
OFS

-67 .87 Max: 10.84

10 .47 dBm

Figure 81: Maximum Conducted Output power measuredat ch.1

| Report Number DOJ 1517TEL037-A2 | EMC TEST REPORT | Pag 66 of 134

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

5.3.4.5.2 40MHz M ODULATION BW-M ID CHANNEL _5200MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

-26 .30 Max :

16 . 61dBm

Figure 82: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

19.22 WMax: 119 . 70

19.24dBm

Figure 83: Maximum Conducted Output power measuredat ch.1
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5.3.45.3 40MHz M ODULATION BW-HIGH CHANNEL _5220MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5220MHz
OFS

-63.62 Max : 8 .45

8 . 08 dBm

Figure 84: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5220MHz
OFS

-63.62 Max : 8 .45

6.75dBm

Figure 85: Maximum Conducted Output power measuredat ch.1
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5.3.4.5.4 5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5155MHz
OFS

-43 .02 Max : 12 .25

11 .10dBm

Figure 86: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5155MHz
OFS

-55.94 Max : 12.25

11 .12dBm

Figure 87: Maximum Conducted Output power measuredat ch.1
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5.3.455 5MHZz MODULATION BW-M ID CHANNEL _5200MH z

Instrument : U2021XA (MY54390014)
Measurement ; 1

Channel A Avg 5200MHz
OFS

-73.59 Max : 23.39

20 .40dBm

Figure 88: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

-73.59 Max: 22 .31

20 .93dBm

Figure 89: Maximum Conducted Output power measuredat ch.1
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5.3.45.6 5MHZz MODULATION BW-HIGH CHANNEL _5245MHz

Instrument : U2021XA (MY543950014)

Measurement : 1

Channel A Avg 5245MHz
OFS

-58.95 Max : =

-5 04dBm

Figure 90: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5245MHz
OFS

-58.95 Max :

-2 . 63dBm

Figure 91: Maximum Conducted Output power measuredat ch.1
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5.3.4.6RESULT (SUPPORTING GRAPHS / DATA) FOR 17DBI ANTENNA CONDITION
5.346.1 40MHz M oDULATION BW-L ow CHANNEL _5180MHz

Instrument : U2021 XA (MY54390014)

Measurement : 1

Channel A Avg 5180MHz
OFS

-67 .87 Max : -4 .25

-4 . 6 0dBm

Figure 92: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5180MHz
OFS

-67 .87 Max: -0.98

-3.70dBm

Figure 93: Maximum Conducted Output power measuredat ch.1
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5.3.4.6.2 40MHz M oDULATION BW-M ID CHANNEL _5200MH z

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

-28 .50 Max: 7.64

6.64dBm

Figure 94: Maximum Conducted Output power measuredt ch.0

Instrument : U2021 XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

-28 .72 Max: 8 .87

/] . 79dBm

Figure 95: Maximum Conducted Output power measuredat ch.1
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5.3.4.6.3 40MHz M ODULATION BW-HIGH CHANNEL _5220MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5220MHz
OFS

-59.90 Max : -4 .73

-4 . 82dBm

Figure 96: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5220MHz
OFS

-33.03 Max : -6.34

-/ .7 1dBm

Figure 97: Maximum Conducted Output power measuredat ch.1
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5.346.4 5MHZz MODULATION BW-L ow CHANNEL _5155MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5155MHz
OFS

-40.72 Max :

0 . 51dBm

Figure 98: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5155MHz
OFS

-55.94 Max : 12 .25

-1 .00dBm

Figure 99: Maximum Conducted Output power measuredat ch.1

| Report Number DOJ 1517TEL037-A2 | EMC TEST REPORT | Pag 75 of 134

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

5.3.4.6.5 5MHZz MODULATION BW-M ID CHANNEL _5200MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

-73.59  Max: 7.94

/ . 37 dBm

Figure 100: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

-73.59 Max : 7 .94

5. 78dBm

Figure 101: Maximum Conducted Output power measuredt ch.1
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5.3.4.6.6 5MHZz MODULATION BW-HIGH CHANNEL _5245MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5245MHz
OFS

-58.95 Max :

-17 . 23dBm

Figure 102: Maximum Conducted Output power measuredat ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5245MHz
OFS

-58.95 WMex: -16.58

16.95dBm

Figure 103: Maximum Conducted Output power measuredat ch.1
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5.3.4.7RESULT (SUPPORTING GRAPHS / DATA) FOR 24DBI DISH CONDITION
5.34.7.1 40MHz M oDULATION BW-L ow CHANNEL _5180MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5180MHz
OFS

-52. Max : -13.04

13 1 9 dBm

Figure 104: Maximum Conducted Output power measuredt ch.0

Instrument : U2021 XA (MY54390014)

Measurement : 1

Channel A Avg 5180MHz
OFS

-17.36 Max: -14 .38

14 .44 dBm

Figure 105: Maximum Conducted Output power measuredat ch.1
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5.3.4.7.2 40MHZz M ODULATION BW-M ID CHANNEL _5200MH z

Instrument : U2021 XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

=0 he a3 Max :

-2 . 67dBm

Figure 106: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

-33.67 Max :

-2 . 23dBm

Figure 107: Maximum Conducted Output power measuredt ch.1
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5.3.4.7.3 40MHz M ODULATION BW-HIGH CHANNEL _5220MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5220MHz
OFS

-50.79 Max : -18.36

18 . 61dBm

Figure 108: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5220MHz
OFS

-51. Max: -18.90

19 0 2 dBm

Figure 109: Maximum Conducted Output power measuredt ch.1
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5.3.4.7.4 5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5155MHz
OFS

-22 . 4 =7 .93

8 21dBm

Figure 110: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5155MHz
OFS

-55.94 wmax: 12.25

/7 . 99dBm

Figure 111: Maximum Conducted Output power measuredt ch.1
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5.3.4.75 5MHZz MODULATION BW-M ID CHANNEL _5200MH z

Instrument : U2021XA (MY543950014)

Measurement : 1

Channel A Avg 5200MHz
OFS

-6 1

0 . 4 8 dBm

Figure 112: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

-32 .87 Max : -0.89

-1.34dBm

Figure 113: Maximum Conducted Output power measuredt ch.1
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5.3.4.7.6 5MHZz MODULATION BW-HIGH CHANNEL _5245MHz

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5245MHz
OFS

-58.95 Max :

-23 . 53dBm

Figure 114: Maximum Conducted Output power measuredt ch.0

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5245MHz
OFS

- 51 Max: =-21,

23 81dBm

Figure 115: Maximum Conducted Output power measuredt ch.1
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5.3.4.8RESULT

Maximum Conducted Output power for all channeldath 40MHz &5MHz Modulation Bandwidths is within
the specified limit. Refer below table for consalield data.

5.348.1 BAsic CONDITION

MOdUIat'(?\;]Hi?ndW'dth Antenna path Channel Frequency (MHz)| Recorded valu¢dBm)
40 Ch.0 5180 9.60
40 Ch.0 5200 16.61
40 Ch.0 5220 8.08
40 Ch.1 5180 10.47
40 Ch.1 5200 19.24
40 Ch.1 5220 6.75
5 Ch.0 5155 11.10
5 Ch.0 5200 20.40
5 Ch.0 5245 -5.04
5 Ch.1 5155 11.12
5 Ch.1 5200 20.93
5 Ch.1 5245 -2.63
Consolidated values across channels and Final Power
Modulation .
Bandwidth Antenna path Channel Frequency | - Consolidated Limit (dBm) Result
(MH2) (MH2z) Power (dBm)
40 Ch.0&Ch. 1 5180 13.067 30 PASS
40 Ch.0&Ch.1 5200 21.131 30 PASS
40 Ch.0&Ch.1 5220 10.476 30 PASS
5 Ch.0&Ch.1 5155 14.120 24 PASS
5 Ch.0&Ch.1 5200 23.68 24 PASS
5 Ch.0&Ch.1 5245 -0.659 24 PASS
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5.3.4.8.2 170BI ANTENNA CONDITION
Modulatl(?vrllHE;?ndWMth Antenna path Channel Frequency (MHz)| Recorded value (dBm)
40 Ch.0 5180 -4.60
40 Ch.0 5200 6.64
40 Ch.0 5220 -4.82
40 Ch.1 5180 -3.70
40 Ch.1 5200 7.79
40 Ch.1 5220 -7.71
5 Ch.0 5155 0.51
5 Ch.0 5200 7.37
5 Ch.0 5245 -17.23
5 Ch. 1 5155 -1.00
5 Ch.1 5200 5.78
5 Ch. 1 5245 -16.95
Consolidated values across channels and Final Power
Modulation .
Bandwidth Antenna path Channel Frequency | - Consolidated Limit (dBm) Result
(MHz) (MHz) Power (dBm)
40 Ch.0&Ch. 1 5180 -1.116 19 PASS
40 Ch.0&Ch.1 5200 10.263 19 PASS
40 Ch.0&Ch.1 5220 -3.018 19 PASS
5 Ch.0&Ch.1 5155 2.830 13 PASS
5 Ch.0&Ch.1 5200 9.873 13 PASS
5 Ch.0&Ch.1 5245 -14.077 13 PASS
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5.3.4.8.3 24pBI DisH CONDITION
MOdmat'(?\;]Hi?ndW'dth Antenna path Channel Frequency (MHz)| Recorded valuédBm)
40 Ch.0 5180 -13.19
40 Ch.0 5200 -2.67
40 Ch. 0 5220 -18.61
40 Ch.1 5180 -14.44
40 Ch.1 5200 -2.23
40 Ch. 1 5220 -19.02
5 Ch. 0 5155 -8.21
5 Ch. 0 5200 0.48
5 Ch. 0 5245 -23.53
5 Ch. 1 5155 -7.99
5 Ch. 1 5200 -1.34
5 Ch. 1 5245 -23.81
Consolidated values across channels and Final Power
Modulation .
Bandwidth Antenna path Channel Frequency | - Consolidated Limit (dBm) Result
(MHz) (MHz) Power (dBm)
40 Ch.0& Ch. 1 5180 -10.760 12 PASS
40 Ch.0&Ch.1 5200 0.566 12 PASS
40 Ch.0&Ch. 1 5220 -15.800 12 PASS
10 Ch.0&Ch.1 5155 -5.088 6 PASS
10 Ch.0&Ch.1 5200 2.675 6 PASS
10 Ch.0&Ch. 1 5245 -20.657 6 PASS
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5.3.5 PEAK POWER SPECTRAL DENSITY

5.3.5.1TEST SPECIFICATION

47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C
Test Standard RSS-Gen, Issue 4, Nov 2014
Test Procedure ANSI C63.10-2013
Frequency Range 5150MHz to 5250MHz
Resolution Bandwidth 1MHz
Video Bandwidth 3MHz
Sweep Time 100msec
Attenuation Auto
Test Mode Conducted
Detector Average
Input Voltage 120V AC
Input Frequency 60 Hz
Temperature 22.0°C
Humidity 56.0%
Tested By Subhendu
Test Date 12" May to 28" May 2015
5.3.5.2LIMITS
Test condition Limit (dBm/MHz) — 2 chains | Limit (dBm/MHz) — 1 chain
Basic limit 17 14
17dBi External antenna limit 6* 3*
24dBi dish -1* -4*

*. As per standard if antenna gain is more thanigtiign the limit should be reduced by the amoondB that

the gain of the antenna exceeds 6dBi

5.3.5.3TEST SETUP

Figure 116: Typical test setup for Conducted Testetup
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5.3.5.4TEST PROCEDURE

The Conducted test was performed using the Spednatyzer. Measurements were done as per Secti@ns F
E (2) (b) of*789033 D02 General UNII Test Procedures New Rulef1”. The RF output of the EUT was
connected to the input port of Spectrum analyzerguan attenuator. Captured the data from specamnabyzer
and compared with the limits specified in the stadd
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5.3.5.5RESULT (SUPPORTING GRAPHS / DATA) FOR BASIC CONDITI ON
5.3.55.1 40MHz M OoDULATION BW-L ow CHANNEL _5180MHz

Mkr1 5.19130 GH=z
Ref 7.19 dBm #Atten 10 dB 9.401 dBm

=1

o

bf
43

e
Offst fen

Center 5.18 GHz Span 50 MHz
#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 30 ms (1001 pts)

Figure 117: Power Spectral density measured at CI0.

Mkr1 5.19165 GHz
Ref 7.15 JdBm #Aten 10 dB H.607 dBm

(0

ofist o T

Center 5.18 GH=z Span 30 MH=z
#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 30 ms (1001 pts)

Figure 118: Power Spectral density measured at CH.
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5.3.5.5.2 40MHZz M obULATION BW-M ID CHANNEL _5200MHz

Mkr1 5.21260 GHz
Ref 17.2 dBm #Aten 10 dB 0.525 dBm

=N
dB/ <

e

Center 5.2 GHz Span 50 MHz
#HRes BW 1 MH=z #WBW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 119: Power Spectral density measured at CI0.

Mkr1 521090 GH=z
Ref 17.Z2 dBm #Atten 10 dB 1.087 dBm

W B

Offst ‘o v

Center 9.2 GHz Span 50 MHz
#Res BY 1 MH=z #WBwW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 120: Power Spectral density measured at CH.
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5.3.5.5.3

40MHZz M ODULATION BW-HIGH CHANNEL _5220MHz

Mkr1 5.22925 GHz
127 dBm

#Aten 10 dB

=N
dB/ o

Ref 7.15 dBm

oot P T

PAwg \\\

Center 5.22 GHz
#HRes BYW 1 MH=

Span 50 MHz

#WBW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 121: Power Spectral density measured at CI0.

Mkr1 5.23115 GHz

Ref 7.15 dBm #Aten 10 dB -11 dBm

‘\.r”‘
215 T

P Aoy \\\

Center 5.22 GH=z Span 30 MH=z

#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 30 ms (1001 pts)

Figure 122: Power Spectral density measured at CH.
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5.3.554

5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Mkr1 3.15468 GHz
Ref 12.15 dBm #Atten 15 dB 0.119 dBm

Center 5.155 GHz Span 20 MHz
#Res BYW 1 MHz #vwBwvwW 3 MHz #Sweep 50 ms (1001 pts)

Figure 123: Power Spectral density measured at CI0.

Mkr1 5.15659 GH=z
Ref 12.15 dBm #Atten 15 dB 0.339 dBm

Center 5.155 GHz Span 30 MHz
#Res BYW 1 MHz #vwBwW 3 MHz #Sweep 50 ms (1001 pts)

Figure 124: Power Spectral density measured at CH.
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5.3.5.5.5 5MHZz M ODULATION BW-M ID CHANNEL _5200MH z

Mir1 519906 GHr
Red 2315 dBm Hhmen 25 dB 1347 dBm
BAA o
Log
10
dBf
st
215
di

Cantar 5.2 GHz Span 20 MH:z
BRes BW 1 MH:z VEW T MH: HSwninp S0 ms (1001 prj

Figure 125: Power Spectral density measured at CI0.

Mkr1 5.20114 GHz
Ref 17.15 dBm #Atten 20 dB 10.51 dBm
#Avy
Log /’a—-&*‘
dB.l"
2 15
PAvg
200
W S2 i
53 FC
LY.
Center 5.2 GHz Span 20 MHz

I#Res BW 1 MHz #VBW 3 MHz #Sweep 50 ms (1001 pts)

Figure 126: Power Spectral density measured at CH.
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5.3.5.5.6

5MHZz M ODULATION BW-HIGH CHANNEL _5245MHz

Mkr1 5.24300 GHz
Ref -Z2.85 dBm #Atten 0 dB -16.39 dBm

ER

10
dB/’
Offst

PAwvg
200

W1 S2__ ..

53 FC

Center 5.245 GH=z Span 20 MH=z
#Res BUY 1 MH=z #vBW 3 MH= #Sweep 50 ms (1001 pts)

Figure 127: Power Spectral density measured at CI0.

Mkr1 5.24500 GH=z
Ref 2.13 dBm #Atten 5 dB 8.261 dBm

Center 3.243 GHz Span 20 MHz
#HRes BW 1 MH=z #WBwW 3 MH= #Sweep 50 ms (1001 pts)

Figure 128: Power Spectral density measured at CH.
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5.3.5.6RESULT (SUPPORTING GRAPHS / DATA) FOR 17DBI ANTENNA CONDITION

5.3.56.1 40MHz M oDULATION BW-L ow CHANNEL _5180MHz

Mkr1
Ref 2.85 dBm #Atten 0 dB

5.19210 GH=
25.02 dBm

MO
7
s B

Center 5.18 GH=z

#Res BYWW 1 MH=z #WBwW 3 MH=z

Figure 129: Power Spectral density measured at CI0.

#Sweep 30 ms (1001 pts)

~

Span 50 MHz

Ref 2.85 dBm #Aten 0 dB

M b

Mkr1 5.19095 GHz

23.23 dBm

S Ve o

Center 5.18 GH=z

#Res BYWW 1 MH=z #WBwW 3 MH=z

Figure 130: Power Spectral density measured at CH.

#Sweep 30 ms (1001 pts)

A
~

Span 30 MH=z

| Report Number DOJ 1517TEL037-A2 | EMC TEST REPORT

| Pag 95 of 134

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

TARNNG

Praduct Qualfication & Complance Planet

5.3.5.6.2 40MHZz M ODULATION BW-M ID CHANNEL _5200MH z

Mkr1 5.21335 GHz
Ref 7.2 dBm #Atten 0 dB 9317 dBm

Offst ;”"w

Py \\»\

Center 5.2 GHz Span 50 MHz
#HRes BW 1 MH=z #WBW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 131: Power Spectral density measured at CI0.

Mkr1 5.21080 GH=z
Ref 7.2 dBm #Atten O dB 8.37F dBm

ot T A

\ |

Center 5.2 GHz Span 530 MHz
#Res BW 1 MH=z #WBW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 132: Power Spectral density measured at CH.
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5.3.5.6.3

Ref -Z2.83 dBm #Aaten 0 dB

40MHZz M ODULATION BW-HIGH CHANNEL _5220MHz

Mkr1 5.23310 GHz
209 dBm

3

Offst }/"""—k
2.15

Center 5.27 GHz

#Res BW 1 MH= #WBwW 3 MH=

Ref 2.85 dBm #Aaten 0 dB

#Sweep 50 ms (1001 pts)

Figure 133: Power Spectral density measured at CI0.

Span 50 MHz

Mkr1 5.23295 GH=z
Z6.44 dBm

i p

Center 5.27 GHz

#Res BW 1 MH= #vBw 3 MH=

#Sweep 50 ms (1001 pts)

N

Span 50 MHz

Figure 134: Power Spectral density measured at CH.
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5.3.5.6.4 5SMHZz M ODULATION BW-L ow HANNEL _5155MHz

Mkr1 53.13618 GH=z
Ref 7.13 dBm #Atten 10 dB -11.01 dBm

Center 5.155 GH=z Span 20 MH=z
#HRes BW 1 MH=z #WBwW 3 MH= #Sweep 50 ms (1001 pts)

Figure 135: Power Spectral density measured at CI0.

Mkr1 3.15638 GHz
Ref 7.1 dBm #aAtten 10 dB -11.95 dBm

10 N

dB/s
Oftat //__\,‘-SL\
2.15
dB
PAwg
200
w1 S2
53 FCwmr———
Ah,
Center 5.155 GHz Span 20 MHz

#vwBwvwW 3 MHz #Sweep 50 ms (1001 pts)

#Res BYW 1 MHz

Figure 136: Power Spectral density measured at CH.
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5.3.5.6.5 5MHZz M ODULATION BW-M ID CHANNEL _5200MHz

Mkr1 4.13686 GH:
Fel 7.15 dBm WAten 10 dB 2748 dBm
i farg 3
Lo
10
dBi i

o /
df /

Pig

1 52
53 FC

Center 5.2 GHz Span 20 MH:z
ERes BW 1 MHz HWVEW 3 BHz FSwiep S0 ms (1001 pts)

Figure 137: Power Spectral density measured at CI0.

Mkr1 5.19946 GHz
Ref7.15 dBm #Atten 10 dB 2.568 dBm
#Avy
Log
10
dB/
Offst
215
dB

Py
200 M
M1 S2

53 FC
AA

Center 5.2 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz #Sweep 50 ms (1001 pts)

Figure 138: Power Spectral density measured at CH.
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5.3.5.6.6 5MHZz M ODULATION BW-HIGH CHANNEL _5245MHz

Mkr1 53.24616 GHz
Ref -12.85 dBm #Atten 0 dB 2077 dBm

Center 5.245 GH=z Span 20 MH=z
#Res BUY 1 MH=z #vBW 3 MH= #Sweep 50 ms (1001 pts)

Figure 139: Power Spectral density measured at CI0.

Mkr1 5.24480 GH=z
Ref -12.85 dBm #Atten 0 dB 28.19 dBm

Center 3.243 GHz Span 20 MHz
#HRes BW 1 MH=z #WBwW 3 MH= #Sweep 50 ms (1001 pts)

Figure 140: Power Spectral density measured at CH.
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5.3.5.7RESULT (SUPPORTING GRAPHS / DATA) FOR 24DBI ANTENNA CONDITION
5.35.7.1 40MHz M oDULATION BW-L ow CHANNEL _5180MHz

Mkr1 519300 GH=z
Ref -12.85 dBm #Atten 0 dB 32.68 dBm

o
s o g

PAwqg \‘\

Center 5.18 GH=z Span 50 MHz
#Res BW 1 MH=z #WBWW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 141: Power Spectral density measured at CI0.

Mkr1 5.19265 GH=z
Ref 12.85 dBm #Atten O dB -32.35 dBm

=
Jus}
-
i 1

215 T o

Center 5.18 GH=z Span 30 MH=z
#Res BW 1 MH=z #WBWW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 142: Power Spectral density measured at CH.
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5.35.7.2 40MHZz M ODULATION BW-M ID CHANNEL _5200MH z

Mkr1 5.21210 GHz
Ref 7.2 dBm #Aaten 0 dB -15.83 dBm

]
7
4 30

T
5 -

Center 5.2 GHz Span 50 MHz
#HRes BYW 1 MH=z #WBW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 143: Power Spectral density measured at CI0.

Mkr1 5.21140 GH=z
Ref 2.8 dBm #Atten O dB -17.98 dBm

-
=
W p

. T N

Center 5.2 GH= Span 30 MH=z
#Res BW 1 MH=z #WBWW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 144: Power Spectral density measured at CH.
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5.3.5.7.3 40MHZz M ODULATION BW-HIGH CHANNEL _5220MHz

Mkr1 5.23063 GHz
Ref -12.85 dBm #Atten 0 dB -335.99 dBm

@)
g
3 H

] NS
i T

Pforg \ﬁ\

Center 5.22 GHz Span 50 MHz
#HRes BW 1 MH=z #WBW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 145: Power Spectral density measured at CI0.

Mkr1 5.23265 GH=z
Ref -1Z2.83 dBm #Atten O dB -34.66 dBm

Offst —
2.15 Y
PAwg \\

i

Center 5.22 GHz Span 530 MHz
#Res BW 1 MH=z #WBW 3 MH=z #Sweep 50 ms (1001 pts)

Figure 146: Power Spectral density measured at CH.
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5.3.5.74

5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Ref 2.19 dBm

Center 5.155 GH=z
#Res BYW 1 MHz

#Atten 5 dB

#WBW 3 MHz

Mkr1 5.15420 GHz
-19.25 dBm

Span 20 MH=z
#Sweep 50 ms (1001 pts)

Figure 147: Power Spectral density measured at CI0.

Ref 2.13 dBm

Center 5.155 GHz
#Res BYW 1 MHz

#Atten 5 dB

#WBW 3 MH=z

Mkr1 5.19674 GHz
-18.98 dBm

Span 20 MHz
#Sweep 50 ms (1001 pts)

Figure 148: Power Spectral density measured at CH.
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5.3.5.7.5

5MHZz M ODULATION BW-M ID CHANNEL _5200MH z

Mkrl 299970 GHr
el 215 dBm Warten 15 dB 5625 dBm
#Prg
Log
10
di/

L r

215 JI(
dn

PRorg
il M
M1 52

51 FC

b
Center 5.2 GHe Span 20 MHz
ERes BYW 1 MHz SWEW 1 MH: H5woaap S0 ms (1001

Figure 149: Power Spectral density measured at CI0.

Mkr1 5.19934 GHz
Ref2.15 dBm #Atten 15 dB 5.327 dBm
#Avy 1
Log
10
dB/
Offst
2.15
dB

Pavg
200
M1 52
S3 FC

Center 5.2 GHz Span 20 MHz
#Res BW 1 MHz #WBW 3 MHz #Sweep 50 ms (1001 pts)

Figure 150: Power Spectral density measured at CH.
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5MHZz M ODULATION BW-HIGH CHANNEL _5245MHz

Mkr1 5.24444 GHz
Ref 9.85 dBm #Atten 0 dB 34.65 dBm

e e

Span 20 MH=z
#Sweep 50 ms (1001 pts)

Center 5.245 GH=z
#Res BYW 1 MHz

#WBW 3 MHz

Figure 151: Power Spectral density measured at CI0.

Mkr1 3.24696 GHz
Ref 2.835 dBm #Atten 0 dB 35.22 dBm

e i

Center 5.245 GHz Span 20 MHz

#Res BYW 1 MHz #vwBwvwW 3 MHz #Sweep 50 ms (1001 pts)

Figure 152: Power Spectral density measured at CH.
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5.3.5.8RESULT

Peak Power Spectral Density for all channels irh bB8@MHz &5MHz Modulation Bandwidths is within the
Specified limit. Refer below table for consolidategult.

Modulation .
i : Antenna Channel Recorded value Limit

Condition Ba(’lc/‘lj;""z'?th path | Frequency (MHz) | (dBm/MHz) | (dBm/MHZ) | RESult
Basic 40 Ch.0 5180 -9.401 14 Pass
Basic 40 Ch.0 5200 -0.525 14 Pass
Basic 40 Ch.0 5220 -12.7 14 Pass
Basic 40 Ch. 1 5180 -8.607 14 Pass
Basic 40 Ch. 1 5200 1.087 14 Pass
Basic 5 Ch.1 5220 -11 14 Pass
Basic 5 Ch.0 5155 0.119 14 Pass
Basic 5 Ch.0 5200 13.47 14 Pass
Basic 5 Ch.0 5245 -16.39 14 Pass
Basic 5 Ch.1 5155 -0.335 14 Pass
Basic 5 Ch.1 5200 10.51 14 Pass
Basic 5 Ch.1 5245 -8.261 14 Pass
17dBi 40 Ch.0 5180 -25.02 3 Pass
17dBi 40 Ch.0 5200 -9.317 3 Pass
17dBi 40 Ch.0 5220 -20.9 3 Pass
17dBi 40 Ch.1 5180 -23.23 3 Pass
17dBi 40 Ch.1 5200 -8.377 3 Pass
17dBi 40 Ch.1 5220 -26.44 3 Pass
17dBi 5 Ch.0 5155 -11.01 3 Pass
17dBi 5 Ch.0 5200 2.748 3 Pass
17dBi 5 Ch.0 5245 -20.77 3 Pass
17dBi 5 Ch.1 5155 -11.95 3 Pass
17dBi 5 Ch. 1 5200 2.568 3 Pass
17dBi 5 Ch.1 5245 -28.19 3 Pass
24dBi 40 Ch.0 5180 -32.68 -4 Pass
24dBi 40 Ch.0 5200 -15.83 -4 Pass
24dBi 40 Ch.0 5220 -35.55 -4 Pass
24dBi 40 Ch.1 5180 -32.35 -4 Pass
24dBi 40 Ch.1 5200 -17.98 -4 Pass
24dBi 40 Ch.1 5220 -34.66 -4 Pass
24dBi 5 Ch.0 5155 -19.25 -4 Pass
24dBi 5 Ch.0 5200 -4.625 -4 Pass
24dBi 5 Ch.0 5245 -34.65 -4 Pass
24dBi 5 Ch.1 5155 -18.98 -4 Pass
24dBi 5 Ch.1 5200 -5.327 -4 Pass
24dBi 5 Ch.1 5245 -35.22 -4 Pass
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5.3.6 UNWANTED EMISSIONS LEVELS-CONDUCTED BAND EDGE
5.3.6.1TEST SPECIFICATION

47 CFR Ch. | (10-1-14 Ed), Part 15, Subpart C
Test Standard RSS-Gen, Issue 4, Nov 2014
Test Procedure ANSI C63.10-2013
Frequency Range 5150 MHz to 5250 MHz
Resolution Bandwidth 1MHz
Video Bandwidth 3MHz
Sweep Time Auto
Attenuation Auto
Test Mode Conducted
Detector Peak & Average
Input Voltage 120V AC
Input Frequency 60 Hz
Temperature 22.0°C
Humidity 56.0%
Tested By Subhendu
Test Date 12" May to 28" May 2015
5.3.6.2LIMITS
Standard FCC Section Antenna condition Calculated Limit
47 CFR Ch. | (10-1-14 Ed), Part 15, 2.15dBi Antenna -32.15dBm/MHz
Subpart C 15.407 (b) (3) | 17dBi Antenna _47dBm/MHz
RSS-Gen, Issue 4, Nov 2014 24dBi dish -54dBm/MHz

Limit as per standard is -27dBm/MHz. In this comatitwe have to consider MIMO condition & take 3dBckor
and also the antenna gain needs to be considered.
Calculated limit = -27dBm/MHz — 3 — Antenna gain

5.3.6.3TEST SETUP

Figure 153: Typical test setup for Conducted Testetup
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5.3.6.4TEST PROCEDURE

The Conducted test was performed using the Speanatyzer. Measurements were done as per Sectiby)sH(
H(2), H(3), H(5) & H(6) of*789033 D02 General UNII Test Procedures New Rulef1”. The RF output of
the EUT was connected to the input port of Spectamalyzer using an attenuator. Captured the data fr
spectrum analyzer and compared with the limitsifipddn the standard.
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5.3.6.5RESULT (SUPPORTING GRAPHS / DATA) FOR BASIC CONDITI ON
5.3.6.5.1 40MHz M OoDULATION BW-L ow CHANNEL _5180MHz

Mkr1 5.1500 GH=z
Ref 12.15 dBm #Atten 20 B -11.96 dBm

Start 5.13 GH=z Stop 5.23 GH=z
#Res BW 1 MH=z #WBWW 3 MH=z #Sweep 100 ms (1001 pts)

Figure 154: Band edge measured at Ch. 0-Avg

Mkr1 5.1500 GHz
Ref 1215 dBm #Atten 20 dB 32.26 dBm
#Peak

O A MW

Center 5.18 GH=z Span 100 MH=z
#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 100 ms (1001 pts)

Figure 155: Band edge measured at Ch. 0-Peak
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Mkr1 5.1500 GHz
Ref 12.15 dBm #Atten 20 dB -44.1F dBm

M1 52
53 FC
b
Start 5.13 GH=z Stop 5.23 GH=z
#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 100 ms (1001 pts)

Figure 156: Band edge measured at Ch. 1-Avg

Mkr1 5.1500 GHz
Ref 1215 dBm #hAtten 20 dB 32.76 dBm
#Peak

- g,

Start 5.13 GH= Stop 5.23 GH=
#Res BW 1 MH=z #WBWW 3 MH=z #Sweep 100 ms (1001 pts)

Figure 157: Band edge measured at Ch. 1-Peak
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5.3.6.5.2

40MHZz M ODULATION BW-HIGH CHANNEL _5220MHz

Mkr1 5.25000 GHz
Ref 12.15 dBm #Aten 20 dB -46.81 dBm

Offst W

2.15 I
dB
D1
32.2 b

Start 5.17 GH=z Stop 5.27 GH=z
#HRes BW 1 MH=z #WBW 3 MH=z #Sweep 100 ms (401 pts)

Figure 158: Band edge measured at Ch. 0-Avg

Mkr1 525000 GH=z
Ref 12.13 dBm #Atten 20 dB 33.02 dBm
#Peak

Center 5.22 GHz Span 100 MH=z
#Res BW 1 MH=z #WBW 3 MH=z #Sweep 100 ms (401 pts)

Figure 159: Band edge measured at Ch. 0-Peak
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Mkr1 525000 GH=z
Ref 12.15 dBm #Atten 20 dB -416.88 dBm

dB/
Offst W

M1 52 —
53 FC

FLT.Y
Center 5.22 GH=z Span 100 MH=z

#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 100 ms (401 pts)

Figure 160: Band edge measured at Ch. 1-Avg

Mkr1 525000 GHz
Ref 12.15 dBm #hAtten 20 dB 32.26 dBm
#Peak

10 W

a
- L)
an '\‘V\«“M
e

Center 5.22 GHz Span 100 MH=z
#Res BW 1 MH=z #WBW 3 MH=z #Sweep 100 ms (401 pts)

Figure 161: Band edge measured at Ch. 1-Peak
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5.3.6.5.3 5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Mkr1 5.13000 GHz
Ref 20 dBm #Atten 25 dB -43.82 dBm

Center 5.155 GH=z Span 30 MH=z
#Res BUY 1 MH=z #vBW 3 MH= #Sweep 100 ms (1001 pts)

Figure 162: Band edge measured at Ch. 0-Avg

Mkr1 5.15000 GHz
Ref 20 dBm #Atten 25 dB 3295 dBm
#Peak

Center 5.155 GHz Span 30 MHz
#Res BYW 1 MHz #WBW 3 MHz #Sweep 100 ms (1001 pts)

Figure 163: Band edge measured at Ch. 0-Peak

| Report Number DOJ 1517TEL037-A2 | EMC TEST REPORT | Pag 114 of 134

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

TARNNG

Praduct Qualfication & Complance Planet

Ref 17.15 dBm #Atten 25 dB

Mkr1 5.150000 GHz
-44 .83 dBm

\

Center 5.155 GHz
#Res BYW 1 MHz

Span 30 MHz

#vwBwW 3 MHz #Sweep 100 ms (401 pts)

Figure 164: Band edge measured at Ch. 1-Avg

Ref 1715 dBm
#Peak

#Atten 25 dB

Mkr1 5.150000 GHz
32.51 dBm

Center 5.155 GHz
#Res BYW 1 MHz

Figure 165: Ban

Span 30 MHz

#vwBwvwW 3 MHz #Sweep 100 ms (401 pts)

d edge measured at Ch. 1-Peak
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5.3.6.5.4

5MHZz M ODULATION BW-HIGH CHANNEL _5245MHz

Ref 2.19 dBm

#Atten 10 dB

Mkr1 5.24997 GHz
-40.69 dBm

AP R L T

Center 5.245 GH=z
#Res BYW 1 MHz

Ref 2.19 dBm
#Peak

#WBW 3 MHz

Span 30 MH=z
#Sweep 100 ms (1001 pts)

Figure 166: Band edge measured at Ch. 0-Avg

#Atten 10 dB

Mkr1 5.24997 GHz
32.4 dBm

Center 5.245 GHz
#Res BYW 1 MHz

#WVBW 3 MH=

Span 30 MHz
#Sweep 100 ms (1001 pts)

Figure 167: Band edge measured at Ch. 0-Peak
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Mkr1 5.250000 GHz
Ref 20 dBm #Atten 25 dB -44.99 dBm

-a-).f 2
M1 sz N L

Center 5.259 GHz Span 35 MHz
#Res BYW 1 MHz #vwBwW 3 MHz #Sweep 100 ms (1001 pts)

Figure 168: Band edge measured at Ch. 1-Avg

Mkr1 5250000 GH=z
Hef 20 dBm #Atten 25 dB 36.82 dBm
#Peak

Center 3.23 GHz Span 33 MHz
#HRes BW 1 MH=z #WBwW 3 MH= #Sweep 100 ms (1001 pts)

Figure 169: Band edge measured at Ch. 1-Peak
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5.3.6.6RESULT (SUPPORTING GRAPHS / DATA) FOR 17DBI ANTENNA CONDITION
5.3.6.6.1 40MHz M oDULATION BW-L ow CHANNEL _5180MHz

Mkr1 515000 GH=z
Ref 2.85 dBm #Atten 5 dB H£2.44 dBm

dB/ W—W

dBm
31
M1 S2 e

Center 5.18 GH=z Span 100 MH=z
#Res BW 1 MH=z #WBWW 3 MH=z #Sweep 100 ms (401 pts)

Figure 170: Band edge measured at Ch. 0-Avg

Mkr1 5.15000 GHz
Ref 2.85 dBm #hAtten 5 dB 47 .87 dBm
#Peak

Log WW—N !
1

Y !
dBm \M
ety

Center 5.18 GH=z Span 100 MH=z
#Res BW 1 MH=z #WBWW 3 MH=z #Sweep 100 ms (401 pts)

Figure 171: Band edge measured at Ch. 0-Peak.
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Mkr1 5.15000 GH=z
Ref 2.85 dBm #Atten 5 dB £1.78 dBm

dB/ W

dBm
=N
A [

Center 5.18 GH=z Span 100 MH=z
#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 100 ms (401 pts)

Figure 172: Band edge measured at Ch. 1-Avg

Mkr1 5.15000 GHz
Ref 2.85 dBm #Atten 5 dB 47.8 dBm
#Peak

Center 5.18 GH=z Span 100 MH=z
#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 100 ms (401 pts)

Figure 173: Band edge measured at Ch. 1-Peak
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5.3.6.6.2

40MHZz M ODULATION BW-HIGH CHANNEL _5220MHz

Mkr1 5.25000 GHz
Ref 2,15 dBm #Aten 10 dB 59912 dBm

Offst MW
215

Center 9.27 GHz Span 100 MHz
#HRes BYW 1 MH=z #WBW 3 MH=z #Sweep 100 ms (401 pts)

Figure 174: Band edge measured at Ch. 0-Avg

Mkr1l 525000 GHz
Ref 2.15 dBm #Atten 10 dB 47 .12 dBm
#Peak

10 e, i
dB/

Center 5.27 GHz Span 100 MH=z

#Res BY 1 MH=z #WBwW 3 MH=z #Sweep 100 ms (401 pts)

Figure 175: Band edge measured at Ch. 0-Peak
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Ref 2.19 dBm #Atten 10 dB

Mkr1 5.25000 GH=z

60.08 dBm

Center 5.22 GHz

#Res BW 1 MH=z #WBWW 3 MH=z

Figure 176: Band edge measured at Ch. 1-Avg

Ref 2.15 dBm
#Peak

#Aten 10 dB

#Sweep 100 ms (401 pts)

Mkr1 5.25000 GHz

Span 100 MH=z

AF.FF dBm

Center 5.22 GH=z

#Res BYWW 1 MH=z #WBwW 3 MH=z

Figure 177: Band edge measured at Ch. 1-Peak

#Sweep 100 ms (401 pts)

Span 100 MH=z
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5.3.6.6.3

Ref 7.1 dBm

#Atten 15 dB

5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Mkr1 5.150000 GHz
56.27 dBm

Center 5.155 GH=z
#Res BYW 1 MHz

#vWBwWw 3 MH=z #

\
S

Span 30 MH=z
Sweep 100 ms (401 pts)

Figure 178: Band edge measured at Ch. 0-Avg

Ref 7.19 dBm
#Peak

#Atten 15 dB

Mkr1 5.130000 GHz
-47.55 dBm

Center 5.155 GHz
#Res BYW 1 MHz

#WVBW 3 MH=

#Sweep 100 ms (101 pts)

Span 30 MHz

Figure 179: Band edge measured at Ch. 0-Peak
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Mkr1 5.150000 GHz
Ref 7.1 dBm #Atten 15 dB S56.42 dBm

Center 5.155 GHz Span 30 MHz
#Res BYW 1 MHz #vwBwW 3 MHz #Sweep 100 ms (401 pts)

Figure 180: Band edge measured at Ch. 1-Avg

Mkr1 5150000 GH=z
Ref 7.15 dBm #Atten 15 dB A7 28 dBm
#Peak

Center 3.153 GHz Span 30 MHz
#HRes BW 1 MH=z #WBwW 3 MH= #Sweep 100 ms (401 pts)

Figure 181: Band edge measured at Ch. 1-Peak
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5.3.6.6.4

5MHZz M ODULATION BW-HIGH CHANNEL _5245MHz

Mkr1 5.250000 GHz
Ref -7.85 dBm #Atten 0 dB 54.95 dBm

Center 5.245 GH=z Span 30 MH=z
#Res BUY 1 MH=z #vBW 3 MH= #Sweep 100 ms (401 pts)

Figure 182: Band edge measured at Ch. 0-Avg

Mkr1 5250000 GHz
Ref -7.85 dBm #hAten 0 dB 47 .14 dBm
#Peak

Center 5.245 GHz Span 30 MHz
#Res BYW 1 MHz #WBW 3 MHz #Sweep 100 ms (101 pts)

Figure 183: Band edge measured at Ch. 0-Peak
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Ref -F.85 dBm #Atten 0 dB

Mkr1 5.250000 GHz
55.26 dBm

Center 5245 GHz
#Res BYW 1 MHz

Span 30 MHz

#vwBwW 3 MHz #Sweep 100 ms (401 pts)

Figure 184: Band edge measured at Ch. 1-Avg

Ref 7.85 dBm
#Peak

#Atten 0 dB

Mkr1 5.250000 GHz
-47.38 dBm

Input Adtt
0.00 dB

Center 5.245 GHz
#Res BYW 1 MHz

Figure 185: Ban

Span 30 MHz

#vwBwvwW 3 MHz #Sweep 100 ms (401 pts)

d edge measured at Ch. 1-Peak
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5.3.6.7RESULT (SUPPORTING GRAPHS / DATA) FOR 24DBI ANTENNA CONDITION
5.3.6.7.1 40MHz M oDULATION BW-L ow CHANNEL _5180MHz

Mkr1 5.15000 GH=z
Ref -12.85 dBm #Atten 5 dB 6£6.68 dBm

10
dB/ WMW

Center 5.18 GHz Span 100 MH=z
#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 100 ms (401 pts)

Figure 186: Band edge measured at Ch. 0-Avg

Mkr1 5.15000 GHz
Ref 12.85 dBm #Atten 5 dB H54.73 dBm
#Peak

Log WWM

M1 Sz
53 FC
Ab
Center 5.18 GH=z Span 100 MH=z
#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 100 ms (401 pts)
Figure 187: Band edge measured at Ch. 0-Peak
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Mkr1 515000 GH=z
Ref -12.85 dBm #Atten 5 dB 6£8.09 dBm

v
-
th

Center 5.18 GH=z Span 100 MH=z
#Res BW 1 MH=z #WBWW 3 MH=z #Sweep 100 ms (401 pts)

Figure 188: Band edge measured at Ch. 1-Avg

Mkr1l 515000 GHz
Ref 12.859 dBm #Atten 5 dB 55.46 dBm
#Peak

Ll:lg W I

Center 5.18 GHz Span 100 MH=z
#Res BY 1 MH=z #WBwW 3 MH=z #Sweep 100 ms (401 pts)

Figure 189: Band edge measured at Ch. 1-Peak

| Report Number DOJ 1517TEL037-A2 | EMC TEST REPORT | Pag 127 of 134

Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.



WIPRO

Applying Thought

TARNNG

Praduct Qualfication & Complance Planet

5.3.6.7.2 40MHZz M ODULATION BW-HIGH CHANNEL _5220MHz

Ref -2.85 dBm #Atten 5 dB

Mkr1 5.25000 GHz

63.94 dBm

Center 5.22 GHz

#Res BW 1 MH=z #WBYW 3 MH=

Figure 190: Band edge measured at Ch. 0-Avg

#Sweep 100 ms (401 pts)

Span 100 MHz

Ref 2.85 dBm #Atten 5 dB
#Peak

Mkr1 5.235000 GH=z

54.05 dBm

Center 5.22 GHz

#Res BW 1 MH=z #VWBYw 3 MH=z

Figure 191: Band edge measured at Ch. 0-Peak

#Sweep 100 ms (401 pts)

Span 100 MH=z
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Mkr1 525000 GH=z
Ref 2.85 dBm #Atten 5 dB £3.96 dBm

RBWY
1.000000000 MHz=z

Center 5.22 GH=z Span 100 MH=z
#Res BYWW 1 MH=z #WBwW 3 MH=z #Sweep 100 ms (401 pts)

Figure 192: Band edge measured at Ch. 1-Avg

Mkr1 525000 GHz
Ref 2.85 dBm #hAtten 5 dB 54.94 dBm
#Peak

dB/s
Offst WW

|
r

P

Center 5.22 GHz Span 100 MH=z
#Res BW 1 MH=z #WBWW 3 MH=z #Sweep 100 ms (401 pts)

Figure 193: Band edge measured at Ch. 1-Peak
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5.3.6.7.3 5MHZz M ODULATION BW-L oW CHANNEL _5155MHz

Mkr1 5.150000 GHz
Ref 2.19 dBm #Atten 10 dB 61.86 dBm

540
dBm

Center 5.155 GH=z Span 30 MH=z
#Res BUY 1 MH=z #vBW 3 MH= #Sweep 100 ms (401 pts)

Figure 194: Band edge measured at Ch. 0-Avg

Mkr1 5.150000 GHz
Ref 2.19 dBm S54.09 dBm

#Peak

#Atten 10 dB

Center 9.155 GHz Span 30 MHz
#Res BUY 1 MH=z #vBW 3 MH= #Sweep 100 ms (401 pts)

Figure 195: Band edge measured at Ch. 0-Peak
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Mkr1 5.150000 GHz
Ref 2.835 dBm #Atten 5 dB 63.33 dBm

Center 5.155 GHz Span 30 MHz
#Res BYW 1 MHz #vwBwW 3 MHz #Sweep 100 ms (401 pts)

Figure 196: Band edge measured at Ch. 1-Avg

Mkr1 5150000 GH=z
Ref 2. 85 dBm #Atten 5 dB H4.45 dBm
#Peak

w1 S2
53 FC
FLY.LY
Center 3.153 GHz Span 30 MHz
#HRes BW 1 MH=z #WBwW 3 MH= #Sweep 100 ms (401 pts)
Figure 197: Band edge measured at Ch. 1-Peak
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5.3.6.7.4 5MHZz M ODULATION BW-HIGH CHANNEL _5245MHz

Mkr1 5.250000 GHz
Ref -7.85 dBm #Atten 0 dB 652.09 dBm

Center 5.245 GH=z Span 30 MH=z
#Res BUY 1 MH=z #vBW 3 MH= #Sweep 100 ms (401 pts)

Figure 198: Band edge measured at Ch. 0-Avg

Mkr1 5250000 GHz
Ref -7.85 dBm #hAten 0 dB 54.09 dBm
#Peak

DI
54.0
anm W
Ao,

Center 5.245 GHz Span 30 MHz
#Res BYW 1 MHz #WBW 3 MHz #Sweep 100 ms (101 pts)

Figure 199: Band edge measured at Ch. 0-Peak
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Ref -F.85 dBm

#Atten 0 dB

Mkr1 5.250000 GHz
62.9 dBm

Center 5245 GHz
#Res BYW 1 MHz

#WBW 3 MH=z

#Sweep 100 ms (401 pts)

Span 30 MHz

Figure 200: Band edge measured at Ch. 1-Avg

Ref 7.85 dBm
#Peak

#hAtten 0O dB

Mkr1 5.250000 GHz
S54.04 dBm

Center 5.245 GH=z
#Res BYW 1 MHz

#vWBwWw 3 MH=z

#Sweep 100 ms (401 pts)

Span 30 MHz

Figure 201: Band edge measured at Ch. 1-Peak
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APPENDIX | — ACRONYMS

dBm Power in dB with reference to 1ImwW
dBuVv Decibel micro Volts

EUT Equipment Under Test

FCC Federal Communications Commission
GHz Giga Hertz

kHz Kilo Hertz

LISN Line Impedance Stabilization Network
MHz Mega Hertz

QP Quasi Peak

END OF REPORT
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