WIPRO

Applying Thought

FROGUCT GUALEFICATION & COMPLIAMCE PLAKNET

EMC TEST REPORT

TEST REPORT NUMBER

DBN 1604TEL544-A

TEST REPORT DATE 10-Jun-2016

TEST REPORT VERSION 1.0

M ANUFACTURER Cambium Networks
ProbucT NAME ePMP2000
ProbucT M ODEL CO050900P031A

CONDITION OF EUT WHEN
RECEIVED

GOOD and in proper working condition

60,

| SSUEDTO Cambium Networks, 3800 Golf Road, Suite 3
Rolling Meadows, IL, USA 60008
| SSUEDBY TARANG Lab

Wipro Technologies, SJP2, Survey#70,77,78/8A,
Dodda Kanelli, Sarjapur road, Bangalore.
Karnataka. India - 560 035

Tel: +91-80-30292929 Fax: +91-80-30298200
Email: tarang.planet@wipro.com

Web: www.wipro.com

Template Number: TARANG/T/032

Template Version:1.02 Template Date: TOFeb, 2016

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



TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET
WIPRO

Applying Thought

AMENDMENT HISTORY

Amendment | Amendment | Author of Amendment Previous Report| Previous
Number Date Version Report Date
Amendment
Details

Report Number: DBN 1604TEL544-A EMC TEST REPORT Pag 2 of 204

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




TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET
WIPRO

Applying Thought

TABLE OF CONTENTS

1 TEST REPORT SUMMARY ..ottt ettt ettt e e e e e e s s e s s e ettt e e eneeaeeeeenens 12
2 GENERAL INFORMATION ...ttt ettt et e e e e e e et e e s e e s e s e et ettt e e teeeeaeeeeessssaaseaannnns 13
2.1  ACCREDITATIONDETAILS ..ottt mmmmr ettt e e e e e e e e s e e r e e e e e et e e e e e e e e e e s sessasseeenrnrrnees 13
2.2 MEASUREMENTUNCERTAINTY L.ttt ettt e e e e e e e e e s e et et r e e s e e e e e e e e e s 13
3 INSTRUMENTATION AND CALIBRATION ...oitiiiiiiiiiiiis ittt 14
3.1 TESTAND MEASURINGEQUIPMENT ...ttt mmmm ettt e e e e e e e e e n e e e e e e e 14
3.2 EQUIPMENTSUSED ...ttt emmmmm ettt e et e e s e e e e e e e e e e e e e e e e e e e e e e e e e nnnnes 4.1
4 PRODUCT INFORMATION ....oiiiiititiitee sttt ettt et e ettt e e s s et e e s et e e e s s e e e e s s nsnnn e e e e e s nennneeeens 15
4.1 DESCRIPTIONOF THEPRODUCT .....oiiiiiiiiiiiiite e eieeee et immmmme et e st e s s e e e e s smnnen e e s e e e e e e e e 15
4.2  SOFTWAREAND FIRMWAREDETAILLS ... .ottt e e 15
5 TEST DETAILS ...ttt ettt e et e e s e e e e s e et e e e e e e e e e e e annre e e e e e e nanrereeeenannee 16
5.1 PRODUCTAND TESTSETUP ...ttt sttt e et e e e e e e e e e e e e e s e e e e e e e e nnnnnes 16
5.1.1 PRODUCT CONFIGURATION......iiiititiitieetmmm ettt ettt e e e e e s e e s s e s e e e et e et neeaeeeeeeas 16.
5.1.2 TEST SETUPR DETAILS ... .ttt ettt ettt e e et et e s bbb e e e e e et et e e e eeeeeeeesesannrens 17
5.1.3 ACCESSORIES ...ttt ettt e e e e e ettt e e et e e e e e e e e e n e 17
5.2 APPLICABLE TESTS .ottt ettt ettt et e e et e e s e e e e e ettt e e e e e e eeeaeeeeas 18.
5.3 TEST RESULT L.ttt ettt et e e e e e e et e e sa e e b E e e e et ettt e et e e ae e e e e e e e e e s e e ran e nee e 19
5.3.1 DUTY CYCLE (X) AND TRANSMISSION DURATION (T):.ceeirrereiireeerrriee e sneeessiree e sneee s snnee e 19
5.3.2 26 DB BANDWIDTH MEASUREMENT ...ttt iiimmm ettt e s e s e e e 22
5.3.3 MAXIMUM CONDUCTED OUTPUT POWER ......ccoiiiiitmmmmeeeeeee ittt e s nnnnneeee s 37
5.3.4 POWER SPECTRAL DENSITY ..ottt emmm ettt e s e e e e s e e e s e e e e e e e e 46.
5.3.5 TRANSMITTER UNWANTED EMISSIONS (CONDUCTED) ....ccmmeitreeiiiriieaniieee it snees e ssneeee e e 61
5.3.6 BAND EDGE EMISSIONS ......coiiiiiiiiieiitit ettt e ettt e s e et s e e e e e e s s e et e s s snnn e e e e e s nennneeeenan 175
5.3.7 99% OCCUPIED CHANNEL BANDWIDTH ....cotttiiiiiii ittt e e e 185
ANNEXURE I: EUT SOFTWARE SETTINGS ....cooiiiiiiiiieii ettt 200
ANNEXURE [1: ACRONYMS L.ttt ottt e e e e e e e e et ettt e et e e e e e e e e e e s e s sa e rreeeee s 204
Report Number: DBN 1604TEL544-A EMC TEST REPORT Pag 3 of 204

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



WIPRO

Applying Thought

TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

LIST OF FIGURES

Figure 1: Block diagram Of the BEUT @St SEEUD - uuuruuttttiieiiiiiieiteeae e e e e e ettt e et e e e aaaaaaeeae e s e e e aaannnnbesaeeaeeeeeeas
Figure 2: Typical test setup for CoNAUCIEA RF TOSL ... ..ttt
FIQUre 3: MEASUIEA ON TIME ......eieiiiiiiii ettt e e oo oottt et e e e e e e e e e e e e s e e e e nnnebabbetbeeeeeeeeaeeaaaaeesaeaaaannnnnnes
Figure 4: Measured TranSmiSSION PEIIOO (T) .. eeeriiiiiaiaaaaeie ettt ettt et e e e e e e e e e e s s e e anee bbb s beeeeeeeeeeaaaaaaeeaaaanns
Figure 5: Typical test setup for CoNAUCTIEA RF TOSL ... ...t e e

Figure 6: 40MHz, 17dBi, Low Channel: 26 dB Bandwidileasured at Ch.0 ............c..uuuiiiiei et e e e

Figure 7: 40MHz, 17dBi, Low Channel: 26 dB Bandwidleasured at Ch.1 .............cccevvvvvrs e eeeeeeenns

Figure 8: 40MHz, 17dBi, Mid Channel: 26 dB Bandwidieasured at Ch.0.......................

Figure 9: 40MHz, 17dBi, Mid Channel: 26 dB Bandwidieasured at Ch.1.......................

Figure 10: 40MHz, 17dBi, High Channel: 26 dB Bandlhi Measured at Ch.0.....................

Figure 11: 40MHz, 17dBi, High Channel: 26 dB Bandlhi Measured at Ch.1.....................

Figure 12: 40MHz, 6dBi, Low Channel: 26 dB Bandwid¥leasured at Ch.0 .......................

Figure 13: 40MHz, 6dBi, Low Channel: 26 dB Bandwidileasured at Ch.1 ...........cc.uuuiiieei et e e e e e e e e e e

Figure 14: 40MHz, 6dBi, Mid Channel: 26 dB BandwidiMeasured at Ch.0.............oooiiiiiiim e 27

Figure 15: 40MHz, 6dBi, Mid Channel: 26 dB Bandwidieasured at Ch.1.......................

Figure 16: 40MHz, 6dBi, High Channel: 26 dB BandtlvidMeasured at Ch.0.................uuiiiim e 28

Figure 17: 40MHz, 6dBi, High Channel: 26 dB BandtlvidMeasured at Ch.l.............c..uuuiiim e 29

Figure 18: 5MHz, 17dBi, Low Channel: 26 dB Bandwid¥leasured at Ch.0 .......................

Figure 19: 5MHz, 17dBi, Low Channel: 26 dB Bandwid¥leasured at Ch.1 .......................

Figure 20: 5MHz, 17dBi, Mid Channel: 26 dB Bandwidieasured at Ch.0.......................

Figure 21: 5MHz, 17dBi, Mid Channel: 26 dB Bandwidieasured at Ch.1.......................

Figure 22: 5MHz, 17dBi, High Channel: 26 dB BandtidMeasured at Ch.0.......................

Figure 23: 5MHz, 17dBi, High Channel: 26 dB BandtivicMeasured at Ch.L................c.uuvuet e e eeeeevvnnvereeeeeeeee e 32

Figure 24: 5MHz, 6dBi, Low Channel: 26 dB Bandwidtheasured at Ch.0

Figure 25: 5MHz, 6dBi, Low Channel: 26 dB Bandwidtheasured at Ch.1

Figure 26: 5MHz, 6dBi, Mid Channel: 26 dB Bandwidkleasured at Ch.0..............ooiiiiit e 33

Figure 27: 5MHz, 6dBi, Mid Channel: 26 dB Bandwidlleasured at Ch.1..............oiiiiiiiiim e 34

Figure 28: 5MHz, 6dBi, High Channel: 26 dB Bandwidtleasured at Ch.0..............oooiiiiiiimmmm oo 34

Figure 29: 5MHz, 6dBi, High Channel: 26 dB Bandwidtleasured at Ch.1.............cooooiiiiiimmmmm e 35

Figure 30: Typical test setup for CONAUCIEA RF Ti&SL....uiiiiiiiiiiie oo e e e e e aeaaaaees 37

Figure 31: 40MHz, 17dBi, Low Channel: Maximum Contkd Output power Measured at Ch.0 & Ch.1.................... 38

Figure 32: 40MHz, 17dBi, Mid Channel: Maximum Coxthd Output power Measured at Ch.0 & Ch.1.....................39

Figure 33: 40MHz, 17dBi, High Channel: Maximum Cantéd Output power Measured at Ch.0 & Ch.1 ...................39

Figure 34: 40MHz, 6dBi, Low Channel: Maximum Conthe:Output power Measured at Ch.0 & Ch.1...ccccccce.o.n. 40

Figure 35: 40MHz, 6dBi, Mid Channel: Maximum Contha Output power Measured at Ch.0 & Ch.1.......cccccocee.... 40

Figure 36: 40MHz, 6dBi, High Channel: Maximum Contkd Output power Measured at Ch.0 & Ch.1 .....................41

Figure 37: 5MHz, 17dBi, Low Channel: Maximum Contae:Output power Measured at Ch.0 & Ch.1...................... 41

Figure 38: 5MHz, 17dBi, Mid Channel: Maximum Contkat Output power Measured at Ch.0 & Ch.1......cccc..coneee. 42

Figure 39: 5MHz, 17dBi, High Channel: Maximum Contkd Output power Measured at Ch.0 & Ch.1 .....................42

Figure 40: 5MHz, 6dBi, Low Channel: Maximum Condx&Output power Measured at Ch.0 & Ch.1........................43

Figure 41: 5MHz, 6dBi, Mid Channel: Maximum ConcettOutput power Measured at Ch.0 & Ch.1.........................43

Figure 42: 5MHz, 6dBi, High Channel: Maximum Conthet Output power Measured at Ch.0 & Ch.1 .....cccccvveeeee... 44

Figure 43: Typical test setup fOr CONAUCIEA TESL.....uviiiiiiie e e e e e e e e e s e e e e e e e eaeeeeeeenaanns

Figure 44: 40MHz, 17dBi, Low Channel: Power Spdaemnsity Measured at Ch. O................ oo e e oo e e e eeesnnivnenieneeenees

Figure 45: 40MHz, 17dBi, Low Channel: Power Spdatemsity Measured at Ch. 1................

Figure 46: 40MHz, 17dBi, Mid Channel: Power Spdaliensity Measured at Ch. O ................

Figure 47: 40MHz, 17dBi, Mid Channel: Power Spdalensity Measured at Ch. 1 ................

Figure 48: 40MHz, 17dBi, High Channel: Power Spaalensity Measured at Ch. 0

Figure 49: 40MHz, 17dBi, High Channel: Power Spaaiensity Measured at Ch. 1

Figure 50: 40MHz, 6dBi, Low Channel: Power Speadti@hsity Measured at Ch. O..........ooooiiiiiiiieeiie e

Figure 51: 40MHz, 6dBi, Low Channel: Power Speadti@hsity Measured at Ch. 1..........coooiiiiiiiiiiiii e

Figure 52: 40MHz, 6dBi, Mid Channel: Power Spectiahsity Measured at Ch. 0 ...........cccoieemmnee e
Report Number: DBN 1604TEL544-A EMC TEST REPORT Pag 4 of 204

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



WIPRO

Applying Thought

TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

Figure 53:
Figure 54:
Figure 55:
Figure 56:
Figure 57:
Figure 58:
Figure 59:
Figure 60:
Figure 61:
Figure 62:
Figure 63:
Figure 64:
Figure 65:
Figure 66:
Figure 67:
Figure 68:
Figure 69:
Figure 70:
Figure 71:
Figure 72:
Figure 73:
Figure 74
Figure 75:
Figure 76:
Figure 77:
Figure 78:
Figure 79:
Figure 80:
Figure 81:
Figure 82:
Figure 83:
Figure 84:
Figure 85:
Figure 86:
Figure 87:
Figure 88:
Figure 89:
Figure 90:
Figure 91:
Figure 92:
Figure 93:
Figure 94
Figure 95:
Figure 96:
Figure 97:
Figure 98:
Figure 99:

Figure 100: 40MHz, 17dBi, Mid Channel: Average Esios from 18 GHz to 26.5 GHz at Ch. 1
Figure 101: 40MHz, 17dBi, Mid Channel: Average Esios from 26.5 GHz to 40 GHz at Ch. 1

40MHz, 6dBi, Mid Channel: Power Spectiahsity Measured at Ch. 1
40MHz, 6dBi, High Channel: Power Spdaemnsity Measured at Ch. 0
40MHz, 6dBi, High Channel: Power Spdaemnsity Measured at Ch. 1
5MHz, 17dBi, Low Channel: Power Speati@hsity Measured at Ch. 0
5MHz, 17dBi, Low Channel: Power Speatiehsity Measured at Ch. 1
5MHz, 17dBi, Mid Channel: Power Spectiaihsity Measured at Ch. 0
5MHz, 17dBi, Mid Channel: Power Spectiahsity Measured at Ch. 1
5MHz, 17dBi, High Channel: Power Spdatemsity Measured at Ch. 0
5MHz, 17dBi, High Channel: Power Spdalemsity Measured at Ch. 1
5MHz, 6dBi, Low Channel: Power Spectiahsity Measured at Ch. O...........ccccciceeeeei i
5MHz, 6dBi, Low Channel: Power Spectiahsity Measured at Ch. 1..........cccccciceeeee i
5MHz, 6dBi, Mid Channel: Power Spectahsity Measured at Ch. O ...........ccevviiminceeiniiieie e,
5MHz, 6dBi, Mid Channel: Power Spectiahsity Measured at Ch. 1 ...........cccviiimirceeiiiiiieee e,
5MHz, 6dBi, High Channel: Power Speati@hsity Measured at Ch. 0 .........coooiicieeee e
5MHz, 6dBi, High Channel: Power Speadti@hsity Measured at Ch. 1 .........cooiiieeeeeieeeeee e
Typical test setup for CONAUCTEA TSL.......cii it e e et e e e e e e e e e aaaaeaeaaaannns
40MHz, 17dBi, Low Channel: Peak Emisdimm 9 kHz to 150 kHz at Ch. O.............c..

40MHz, 17dBi, Low Channel: Peak Emisdiem 150 kHz to 30 MHz at Ch. O..........

40MHz, 17dBi, Low Channel: Peak Emisdiom 30 MHz to 1 GHz at Ch. O ............vvmmeeeee e
40MHz, 17dBi, Low Channel: Average Entasfrom 1 GHz t0 18 GHz at Ch. O ........ovvueeeeeeeeeeeeiie i,
40MHz, 17dBi, Low Channel: Average Entasrom 18 GHz t0 26.5 GHz at Ch. O ......covvvvvvvvvivieeneennnnnnnn,
40MHz, 17dBi, Low Channel: Average Entasrom 26.5 GHzt0 40 GHz at Ch. O .....cvvvvvvevvvviiieeneeeennnnn,
40MHz, 17dBi, Low Channel: Peak Emisdiom 1 GHz to 18 GHz at Ch. O.........oooiiiiiieeei e
40MHz, 17dBi, Low Channel: Peak Emisdiom 18 GHz t0 26.5 GHz at Ch. 0.,
40MHz, 17dBi, Low Channel: Peak Emisdiom 26.5 GHzt0 40 GHz at Ch. 0.,
40MHz, 17dBi, Low Channel: Peak Emisdimm 9 kHz to 150 kHz at Ch. 1.............

40MHz, 17dBi, Low Channel: Peak Emisdimm 150 kHz to 30 MHz at Ch. 1
40MHz, 17dBi, Low Channel: Peak Emisdiom 30 MHz to 1 GHz at Ch. 1 .................

40MHz, 17dBi, Low Channel: Average Entasfrom 1 GHzto 18 GHz at Ch. 1 .......cvvueeeeeeeeeeeeie i,
40MHz, 17dBi, Low Channel: Average Entasrom 18 GHz t0 26.5 GHz at Ch. 1 .......cvvvvvvvvvivievneenennnnn.
40MHz, 17dBi, Low Channel: Average Entasrom 26.5 GHzt0 40 GHz at Ch. 1 ......covvvvvvvvvvvvieneennnnnnnn.
40MHz, 17dBi, Low Channel: Peak Emisdiom 1 GHzto 18 GHz at Ch. L.......cccooiiievicciiiiieeiiiiieeee e
40MHz, 17dBi, Low Channel: Peak Emisdiom 18 GHz t0 26.5 GHz at Ch. 1........cccoccvviiiiiiiiieiiiiiiieen,
40MHz, 17dBi, Low Channel: Peak Emisdiom 26.5 GHz t0 40 GHz at Ch. 1........ccooceeiiiiiiiiieiiiiieen,
40MHz, 17dBi, Mid Channel: Peak Emisdimm 9 kHz to 150 kHz at Ch. 0
40MHz, 17dBi, Mid Channel: Peak Emisdi@m 150 kHz to 30 MHz at Ch. O..........cieviiiiiiiiiiiiieieeeen.
40MHz, 17dBi, Mid Channel: Peak Emisdiamm 30 MHz to 1 GHz at Ch. O.........c..utimm e
40MHz, 17dBi, Mid Channel: Average Erngasfrom 1 GHz to 18 GHz at Ch. O.........oociiiiiiiiiiiiiiieeee,
40MHz, 17dBi, Mid Channel: Average Engasfrom 18 GHz t0 26.5 GHz at Ch. O.........ccccciiiiiiiiiiiiieeeen,
40MHz, 17dBi, Mid Channel: Average Enassfrom 26.5 GHzt0 40 GHz at Ch. O........ccccceiiniiiiiiiiinnnnn,
40MHz, 17dBi, Mid Channel: Peak Emisdimm 1 GHz to 18 GHz at Ch. O........ccooiiiiivicciiiiiieeiiiiieeee e
40MHz, 17dBi, Mid Channel: Peak Emisdiam 18 GHz t0 26.5 GHz at Ch. O........cccevvviiieiiiiiiiiieeee
40MHz, 17dBi, Mid Channel: Peak Emisdiam 26.5 GHz t0 40 GHz at Ch. O........ccccovviiiieiiiiiieeee e
40MHz, 17dBi, Mid Channel: Peak Emisdiam 9 kHz to 150 kHz at Ch. 1 .............

40MHz, 17dBi, Mid Channel: Peak Emisdimm 150 kHz to 30 MHz at Ch. 1
40MHz, 17dBi, Mid Channel: Peak Emisdiam 30 MHz to 1 GHz at Ch. 1........cc.uutmm e
40MHz, 17dBi, Mid Channel: Average Engasfrom 1 GHz to 18 GHz at Ch. 1.,

Figure 102: 40MHz, 17dBi, Mid Channel: Peak Emiadi@om 1 GHz t0 18 GHz at Ch. 1..........ueiiiiiiiiiiiiiiiiiiiiiinn,
Figure 103: 40MHz, 17dBi, Mid Channel: Peak Emiadi@m 18 GHz t0 26.5 GHz at Ch. 1.........cceieeiiiiiiiiiiiiiiieeee,
Figure 104: 40MHz, 17dBi, Mid Channel: Peak Emiadimm 26.5 GHz t0 40 GHz at Ch. 1.........ccceeeviiiienvvnniinineenn,
Figure 105: 40MHz, 17dBi, High Channel: Peak Enoissiom 9 kHz to 150 kHz at Ch. O.........coceeeeevievieeieeee e

Report Number: DBN 1604TEL544-A EMC TEST REPORT Pag 5 of 204

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



WIPRO

Applying Thought

TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

Figure 106:
Figure 107:
Figure 108:
Figure 109:
Figure 110:
Figure 111:
Figure 112:
Figure 113:
Figure 114:
Figure 115:
Figure 116:
Figure 117:
Figure 118:
Figure 119:

40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:
40MHz, 17dBi, High Channel:

Peak Enoisdrom 150 kHz to 30 MHz at Ch. 0
Peak Enoisgrom 30 MHz t0 1 GHz at Ch. O......uvviiiceeeeciiiiieiee
Average Esion from 1 GHz to 18 GHz at Ch. 0
Average Esion from 18 GHz to 26.5 GHz at Ch. 0
Average Esion from 26.5 GHz to 40 GHz at Ch. 0
Peak Ensissirom 1 GHz to 18 GHz at Ch. 0
Peak Enoissiom 18 GHz to 26.5 GHz at Ch. 0
Peak Engissiom 26.5 GHz to 40 GHz at Ch. 0
Peak Ensissrom 9 kHz to 150 kHz at Ch. 1
Peak Ensissrom 150 kHz to 30 MHz at Ch. 1
Peak Enoissiom 30 MHz t0 1 GHz at Ch. 1.....c.ooviimeeeec e
Average Esion from 1 GHz to 18 GHz at Ch. 1
Average Esion from 18 GHz t0 26.5 GHz at Ch. 1.....ceeeeeiiiiiiiieeennnn.
Average Esion from 26.5 GHz to 40 GHz at Ch. 1

Peak Enoisdrom 1 GHz to 18 GHz at Ch. 1
40MHz, 17dBi, High Channel: Peak Enaisdrom 18 GHz to 26.5 GHz at Ch. 1
40MHz, 17dBi, High Channel: Peak Enaisdrom 26.5 GHz to 40 GHz at Ch. 1
40MHz, 6dBi, Low Channel: Peak Emisdimm 9 kHz to 150 kHz at Ch. O................
40MHz, 6dBi, Low Channel: Peak Emisdimm 150 kHz to 30 MHz at Ch. 0
40MHz, 6dBi, Low Channel: Peak Emisdimm 30 MHz to 1 GHz at Ch. 0
40MHz, 6dBi, Low Channel: Average Enuasrom 1 GHz to 18 GHz at Ch. 0
40MHz, 6dBi, Low Channel: Average Enuasfrom 18 GHz to 26.5 GHz at Ch. 0
40MHz, 6dBi, Low Channel: Average Enuagrom 26.5 GHz to 40 GHz at Ch. 0
40MHz, 6dBi, Low Channel: Peak Emisdiom 1 GHz to 18 GHz at Ch. 0
40MHz, 6dBi, Low Channel: Peak Emisdirom 18 GHz to 26.5 GHz at Ch. 0
40MHz, 6dBi, Low Channel: Peak Emisdiom 26.5 GHz to 40 GHz at Ch. 0
40MHz, 6dBi, Low Channel: Peak Emisdrmm 9 kHz to 150 kHz at Ch. 1................
40MHz, 6dBi, Low Channel: Peak Emisdrmm 150 kHz to 30 MHz at Ch. 1
40MHz, 6dBi, Low Channel: Peak Emisdimm 30 MHz to 1 GHz at Ch. 1
40MHz, 6dBi, Low Channel: Average Enuasrom 1 GHz to 18 GHz at Ch. 1
40MHz, 6dBi, Low Channel: Average Enuasrom 18 GHz to 26.5 GHz at Ch. 1
40MHz, 6dBi, Low Channel: Average Enuasfrom 26.5 GHz to 40 GHz at Ch. 1
40MHz, 6dBi, Low Channel: Peak Emisdiom 1 GHz to 18 GHz at Ch. 1
40MHz, 6dBi, Low Channel: Peak Emisdiom 18 GHz to 26.5 GHz at Ch. 1
40MHz, 6dBi, Low Channel: Peak Emisditom 26.5 GHz to 40 GHz at Ch. 1
40MHz, 6dBi, Mid Channel: Peak Emisdimm 9 kHz to 150 kHz at Ch. O
40MHz, 6dBi, Mid Channel: Peak Emisdimm 150 kHz to 30 MHz at Ch. O
40MHz, 6dBi, Mid Channel: Peak Emisdimm 30 MHz to 1 GHz at Ch. O
40MHz, 6dBi, Mid Channel: Average Erntdasfrom 1 GHz to 18 GHz at Ch. 0
40MHz, 6dBi, Mid Channel: Average Erussfrom 18 GHz to 26.5 GHz at Ch. 0
40MHz, 6dBi, Mid Channel: Average Erussfrom 26.5 GHz to 40 GHz at Ch. 0
40MHz, 6dBi, Mid Channel: Peak Emisdimm 1 GHz t0 18 GHz at Ch. O.......cooiiiiviiiieeiiieieeeeeee,
40MHz, 6dBi, Mid Channel: Peak Emisdimm 18 GHz t0 26.5 GHz at Ch. O........cccooovvvvviieiiiiiiieeeeeeee,
40MHz, 6dBi, Mid Channel: Peak Emisdimm 26.5 GHz to0 40 GHz at Ch. O.......ccooovvvvvviiiiiiiiiieeeeeeee,
40MHz, 6dBi, Mid Channel: Peak Emisdimm 9 kHz to 150 kHz at Ch. 1

40MHz, 6dBi, Mid Channel: Peak Emisdimm 150 kHz to 30 MHz at Ch. 1
40MHz, 6dBi, Mid Channel: Peak Emisdimm 30 MHz to 1 GHz at Ch. 1
40MHz, 6dBi, Mid Channel: Average Erntdssfrom 1 GHz to 18 GHz at Ch. 1
40MHz, 6dBi, Mid Channel: Average Ergasfrom 18 GHz to 26.5 GHz at Ch. 1
40MHz, 6dBi, Mid Channel: Average Ergasfrom 26.5 GHz to 40 GHz at Ch. 1
40MHz, 6dBi, Mid Channel: Peak Emisdimm 1 GHz to 18 GHz at Ch. 1.......covviiiiieiieeee e,
40MHz, 6dBi, Mid Channel: Peak Emisdimm 18 GHz t0 26.5 GHz at Ch. 1.......cccoovvvveviieiiiiiiieeeeeeee,
40MHz, 6dBi, Mid Channel: Peak Emisdimm 26.5 GHz to 40 GHz at Ch. 1.......cccoovvvveiiiiiiiiiiieneeeeee,

40MHz, 17dBi, High Channel: Peak Enaisdrom 1 GHz to 18 GHz at Ch. 1 ......ccooiiiiiiiiiiiiiiiiiieee

Figure 120:
Figure 121:
Figure 122:
Figure 123:
Figure 124:
Figure 125:
Figure 126:
Figure 127:
Figure 128:
Figure 129:
Figure 130:
Figure 131:
Figure 132:
Figure 133:
Figure 134:
Figure 135:
Figure 136:
Figure 137:
Figure 138:
Figure 139:
Figure 140:
Figure 141:
Figure 142:
Figure 143:
Figure 144:
Figure 145;
Figure 146:
Figure 147:
Figure 148:
Figure 149;
Figure 150:
Figure 151:
Figure 152:
Figure 153:
Figure 154:
Figure 155:
Figure 156:
Figure 157:
Figure 158:

Report Number: DBN 1604TEL544-A EMC TEST REPORT Pag 6 of 204
Thisreport should always be reproduced in full. Any extracts of thisreport isinvalid.




WIPRO

Applying Thought

TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

Figure 159:
Figure 160:
Figure 161:
Figure 162:
Figure 163:
Figure 164:
Figure 165:
Figure 166:
Figure 167:
Figure 168:
Figure 169:
Figure 170:
Figure 171:
Figure 172:
Figure 173:
Figure 174:
Figure 175:
Figure 176:
Figure 177:
Figure 178:
Figure 179:
Figure 180:
Figure 181:
Figure 182:
Figure 183:
Figure 184:
Figure 185:
Figure 186:
Figure 187:
Figure 188:
Figure 189:
Figure 190:
Figure 191:
Figure 192:
Figure 193:
Figure 194:
Figure 195:
Figure 196:
Figure 197:
Figure 198:
Figure 199:
Figure 200:
Figure 201:
Figure 202:
Figure 203:
Figure 204:
Figure 205:
Figure 206:
Figure 207:
Figure 208:
Figure 209:
Figure 210:
Figure 211:

Peak Emisdiom 9 kHz to 150 kHz at Ch. O
Peak Emisdiom 150 kHz to 30 MHZ at Ch. O .........o e
Peak Emisdiom 30 MHz t0 1 GHz at Ch. O.....covvviiie e
Average Esiua from 1 GHz to 18 GHz at Ch. 0
Average Esita from 18 GHz to 26.5 GHz at Ch. O.......oceeeeeiiiiiiiin.
Average Esiog from 26.5 GHz to 40 GHz at Ch. O......vvceeeeevvieveeeeeeee.
Peak Emisdiom 1 GHz to 18 GHz at Ch. 0
Peak Emisdiom 18 GHz to 26.5 GHz at Ch. O
Peak Emisdiom 26.5 GHz to 40 GHz at Ch. O
Peak Emisdiom 9 kHz to 150 kHz at Ch. 1
Peak Emisdiom 150 kHz to 30 MHz at Ch. 1
Peak Emissiom 30 MHz t0 1 GHz at Ch. L......covviiiee e
Average Esiua from 1 GHz to 18 GHz at Ch. 1
Average Esita from 18 GHz t0 26.5 GHz at Ch. 1......ooceeeeeiiiiiin.
Average Esita from 26.5 GHz to 40 GHz at Ch. 1......ooceeeeeiiiiiiin.
Peak Emisdiom 1 GHz to 18 GHz at Ch. 1
Peak Emisdiom 18 GHz to 26.5 GHz at Ch. 1
Peak Emisdiom 26.5 GHz to 40 GHz at Ch. 1
Peak Emisdiom 9 kHz to 150 KHZ at Ch. O..........cev e,
Peak Emisdimm 150 kHz to 30 MHz at Ch. O
Peak Emisdimm 30 MHz to 1 GHz at Ch. 0

Average Enuasrom 1 GHz to 18 GHz at Ch. 0
Average Engedrom 18 GHz to 26.5 GHz at Ch. 0
Average Engedrom 26.5 GHz to 40 GHz at Ch. 0
Peak Emisdiom 1 GHz to 18 GHz at Ch. 0
Peak Emisdiom 18 GHz to 26.5 GHz at Ch. 0
Peak Emisdiom 26.5 GHz to 40 GHz at Ch. 0
Peak Emisdiom 9 kHz to 150 kHz at Ch. 1.................
Peak Emisdimm 150 kHz to 30 MHz at Ch. 1
Peak Emisdimm 30 MHz to 1 GHz at Ch. 1
Average Enuesrom 1 GHz to 18 GHz at Ch. 1
Average Enuesrom 18 GHz to 26.5 GHz at Ch. 1
Average Enuesrom 26.5 GHz to 40 GHz at Ch. 1
Peak Emisdiom 1 GHz to 18 GHz at Ch. 1
Peak Emisdiom 18 GHz to 26.5 GHz at Ch. 1
Peak Emisdiom 26.5 GHz to 40 GHz at Ch. 1
Peak Emisdiam 9 kHz to 150 kHz at Ch. O
Peak Emisdiam 150 kHz to 30 MHz at Ch. O
Peak Emisdiam 30 MHz to 1 GHz at Ch. 0
Average Enussfrom 1 GHz to 18 GHz at Ch. 0
Average Enossfrom 18 GHz to 26.5 GHz at Ch. 0
Average Enossfrom 26.5 GHz to 40 GHz at Ch. 0
Peak Emisdimm 1 GHz t0 18 GHzZ at Ch. O.......viiiiviiieeee e,
Peak Emisdimm 18 GHz t0 26.5 GHz at Ch. O......cooovvveveeeeiiiiiieeeeeeeee,
Peak Emisdimm 26.5 GHz t0 40 GHz at Ch. O......cooovvvvveeeeiiiiieeeeeeeee,
Peak Emisdiam 9 kHz to 150 kHz at Ch. 1
Peak Emisdimm 150 kHz to 30 MHz at Ch. 1
Peak Emisdiam 30 MHz to 1 GHz at Ch. 1
Average Enoasfrom 1 GHz to 18 GHz at Ch. 1
Average Enossfrom 18 GHz to 26.5 GHz at Ch. 1
Average Enassfrom 26.5 GHz to 40 GHz at Ch. 1
Peak Emisdimm 1 GHz t0 18 GHz at Ch. L......ccoiiiiiiiiiieeeieeeieeeeeeeee,
Peak Emisdimm 18 GHz t0 26.5 GHz at Ch. 1......cc.covvvvveeeeiiiiiiieeeeeeinne,

40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
40MHz, 6dBi, High Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Low Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:
5MHz, 17dBi, Mid Channel:

Report Number: DBN 1604TEL544-A

EMC TEST REPORT Pag 7 of 204

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



TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

WIPRO

Applying Thought

Figure 212: 5MHz, 17dBi, Mid Channel: Peak Emisdiamm 26.5 GHz t0 40 GHz at Ch. 1..........eiiieiiiiiiiiiiiiis 134
Figure 213: 5MHz, 17dBi, High Channel: Peak Emisdiom 9 kHz to 150 kHz at Ch. O.........cciccceeiiiiiiiee, 135
Figure 214: 5MHz, 17dBi, High Channel: Peak Emisdiom 150 kHz to 30 MHz at Ch. O ...........commmmeeeiiiiiiiiieeneee.... 135
Figure 215: 5MHz, 17dBi, High Channel: Peak Emisdiom 30 MHz to 1 GHz at Ch. O.......ccooii i 136
Figure 216: 5MHz, 17dBi, High Channel: Average Esita from 1 GHz t0 18 GHz at Ch. 0 ......ccuviiiiiiiiiiiiiiee, 136
Figure 217: 5MHz, 17dBi, High Channel: Average Esita from 18 GHz to 26.5 GHz at Ch. O.......ccccceecvnvvvninnnnnee. 137
Figure 218: 5MHz, 17dBi, High Channel: Average Esita from 26.5 GHz to 40 GHz at Ch. O.......ccccceeeicvvvviniinnneee. 137
Figure 219: 5MHz, 17dBi, High Channel: Peak Emissiom 1 GHz t0 18 GHzZ at Ch. O ......covvvvvivvveeiieieieis 138
Figure 220: 5MHz, 17dBi, High Channel: Peak Emisfiom 18 GHz t0 26.5 GHz at Ch. O .........covvveeecvivviiiiiineeneen, 138
Figure 221: 5MHz, 17dBi, High Channel: Peak Emisfiom 26.5 GHz t0 40 GHz at Ch. O ........ccvvveeeecvivviiiiiiieeee, 139
Figure 222: 5MHz, 17dBi, High Channel: Peak Emissiom 9 kHz to 150 kHz at Ch. 1.........ccoceeemeviiiiiieeieeecceeeee, 139
Figure 223: 5MHz, 17dBi, High Channel: Peak Emisdiom 150 kHz to 30 MHz at Ch. 1 ...........commmmeveviviiiiieenneee.... 140
Figure 224: 5MHz, 17dBi, High Channel: Peak Emisdiom 30 MHz to 1 GHz at Ch. 1.........cooiimee s 140
Figure 225: 5MHz, 17dBi, High Channel: Average Esita from 1 GHzto 18 GHz at Ch. 1 .......cccoiiiiiiieiiiiin, 141
Figure 226: 5MHz, 17dBi, High Channel: Average Esita from 18 GHz to 26.5 GHz at Ch. 1.......ccccceiiiiiiiiiiiinnee. 141
Figure 227: 5MHz, 17dBi, High Channel: Average Esita from 26.5 GHzt0 40 GHz at Ch. 1.......ccccciiiiiiiiiiiiiinee. 142
Figure 228: 5MHz, 17dBi, High Channel: Peak Emisdiom 1 GHz t0 18 GHz at Ch. 1 ..., 142
Figure 229: 5MHz, 17dBi, High Channel: Peak Emisdiom 18 GHz t0 26.5 GHz at Ch. 1 .........ccvvveeecvivviniiiieennnen, 143
Figure 230: 5MHz, 17dBi, High Channel: Peak Emisfiom 26.5 GHz t0 40 GHz at Ch. 1 .........ovvvvveecvivviiiiiineennn, 143
Figure 231: 5MHz, 6dBi, Low Channel: Peak Emisdimm 9 kHz to 150 kHz at Ch. O.............o e oo e ee e

Figure 232:
Figure 233:
Figure 234:
Figure 235:
Figure 236:
Figure 237:
Figure 238:
Figure 239:
Figure 240:
Figure 241:
Figure 242;
Figure 243:
Figure 244;
Figure 245;
Figure 246:
Figure 247:
Figure 248:
Figure 249:
Figure 250:
Figure 251:
Figure 252:
Figure 253:
Figure 254;
Figure 255:
Figure 256:
Figure 257:
Figure 258:
Figure 259:
Figure 260:
Figure 261:
Figure 262:
Figure 263:
Figure 264

5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:
5MHz, 6dBi, Low Channel:

5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:

5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:
5MHz, 6dBi, Mid Channel:

Peak Emisdiem 150 kHz to 30 MHz at Ch. 0
Peak Emisdimm 30 MHz to 1 GHz at Ch. 0

Average Emassirom 1 GHz t0 18 GHz at Ch. O......ooooiiiiiiiiiiiiiiiieeeeee, 145
Average Emassirom 18 GHz t0 26.5 GHz at Ch. 0 ......ooocoeiiiiiiis 146
Average Emassirom 26.5 GHzto 40 GHz at Ch. O .....coooco i 146

Peak Emisdimm 1 GHz to 18 GHz at Ch. 0
Peak Emisdimam 18 GHz to 26.5 GHz at Ch. 0
Peak Emisdimm 26.5 GHz to 40 GHz at Ch. 0
Peak Emisdimm 9 kHz t0 150 KHZ at Ch. 1..........oovvmmmeeeeeeeeeeeeiiiiceeeennn.
Peak Emisdimm 150 kHz to 30 MHz at Ch. 1
Peak Emisdimm 30 MHz to 1 GHz at Ch. 1
Average Enossfrom 1 GHz to 18 GHz at Ch. 1

Average Enossirom 18 GHz t0 26.5 GHz at Ch. 1 .......ooccccee oo, 150
Average Enossirom 26.5 GHzto 40 GHz at Ch. 1 .......ooccccee oo, 151
Peak Emisdiom 1 GHz to 18 GHz at Ch. 1.......ccovviiieieiee e, 151
Peak Emisdimm 18 GHz t0 26.5 GHz at Ch. 1.....c.ccoviiiieeeiiieeeieeeeee, 152
Peak Emisdimm 26.5 GHzt0 40 GHz at Ch. 1......ccooviiiieeeiiiieeieeeeee, 152

Peak Emisdsiamm 9 kHz to 150 kHz at Ch. O

Peak Emissiiamm 150 kHz t0 30 MHZ at Ch. O.........uiie e 153
Peak Emisdimm 30 MHzZ t0 1 GHZ at Ch. O......coovvvvit e, 154
Average Emigssfrom 1 GHz to 18 GHz at Ch. O........cooccvvviviiiiieeeeee e, 154
Average Emigssfrom 18 GHz to 26.5 GHz at Ch. O........ceveeeevvvviiiiiieeeee, 155
Average Emigssfrom 26.5 GHz to 40 GHz at Ch. O........oeveeeevvviiiiiiiieeee, 155
Peak Emisdimm 1 GHz to 18 GHz at Ch. O......cocevvviiiieceeieie e, 156
Peak Emisdimm 18 GHz t0 26.5 GHz at Ch. O.......oovvvvveiiiiiiiiieeeeeviee e 156
Peak Emissiiamm 26.5 GHz t0 40 GHz at Ch. O....coeveiiiieiieiieee e 157

Peak Emisdsiam 9 kHz to 150 kHz at Ch. 1
Peak Emissiimm 150 kHz to 30 MHz at Ch. 1
Peak Emissiimm 30 MHz to 1 GHz at Ch. 1

Average Emigsfrom 1 GHz to 18 GHz at Ch. 1., 159
Average Emigsfrom 18 GHz to 26.5 GHz at Ch. 1........cceeeeiiiiiiiiiiiieeeeenn. 159
Average Emigsfrom 26.5 GHzt0 40 GHz at Ch. 1.......ccoceeeeevnvviviiiiieeennn. 160
Peak Emissimm 1 GHz to 18 GHz at Ch. L.......cccooviiieeeeeee e 160

Report Number: DBN 1604TEL544-A

EMC TEST REPORT Pag 8 of 204

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



WIPRO

Applying Thought

TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

Figure 265:
Figure 266:
Figure 267:
Figure 268:
Figure 269:
Figure 270:
Figure 271:
Figure 272:
Figure 273:
Figure 274:
Figure 275:
Figure 276:
Figure 277:
Figure 278:
Figure 279:
Figure 280:
Figure 281:
Figure 282:
Figure 283:
Figure 284:
Figure 285:
Figure 286:
Figure 287:
Figure 288:
Figure 289:
Figure 290:
Figure 291:
Figure 292:
Figure 293:
Figure 294
Figure 295:
Figure 296:
Figure 297:
Figure 298:
Figure 299:
Figure 300:
Figure 301:
Figure 302:
Figure 303:
Figure 304:
Figure 305:
Figure 306:
Figure 307:
Figure 308:
Figure 309:
Figure 310:
Figure 311:
Figure 312:
Figure 313:

5MHz, 6dBi, Mid Channel: Peak Emisdimm 18 GHz t0 26.5 GHz at Ch. 1........cccoooiiiiiiiiiiiiiiiiiieeee 161
5MHz, 6dBi, Mid Channel: Peak Emisdimm 26.5 GHz t0 40 GHz at Ch. 1........cccooviiiiiiiiiiiiiiiiiiiieee 161
5MHz, 6dBi, High Channel: Peak Emisdimm 9 kHz to 150 kHz at Ch. O ..........ooimeeeeeiiiiiiaaaaeeaeeee
5MHz, 6dBi, High Channel: Peak Emisdimm 150 kHz to 30 MHz at Ch. 0
5MHz, 6dBi, High Channel: Peak Emisdimm 30 MHz to 1 GHz at Ch. O............uiim e
5MHz, 6dBi, High Channel: Average Entiafrom 1 GHzto 18 GHz at Ch. 0 ........coiceeeeeveiveiieeeeeeeeee, 163
5MHz, 6dBi, High Channel: Average Entasfrom 18 GHz t0 26.5 GHz at Ch. 0 ........ccccccvvvvvviieeneeennnn. 164
5MHz, 6dBi, High Channel: Average Enuasrom 26.5 GHz t0 40 GHz at Ch. 0 ........cccccvvvviviiieneeennnn. 164
5MHz, 6dBi, High Channel: Peak Emisdimm 1 GHz to 18 GHz at Ch. O .....ccooeeiiiviiveei s 165
5MHz, 6dBi, High Channel: Peak Emisdimm 18 GHz to 26.5 GHz at Ch. O .........cccccviviiieiiieieeeeeee, 165
5MHz, 6dBi, High Channel: Peak Emisdimm 26.5 GHz t0 40 GHz at Ch. O .........occcciviiiiineeeeeeeeee, 166
5MHz, 6dBi, High Channel: Peak Emisdimm 9 kHz to 150 kHz at Ch. 1 ..........ooimeeeeeiiiiiiaaaaaaeeaeee 166
5MHz, 6dBi, High Channel: Peak Emisdimm 150 kHz to 30 MHz at Ch. 1 ........ooiiieiieeeiiieeeeeeee, 167
5MHz, 6dBi, High Channel: Peak Emisdimm 30 MHz to 1 GHz at Ch. 1...........ouiie oo 167
5MHz, 6dBi, High Channel: Average Engagrom 1 GHzto 18 GHz atCh. 1 .........oociieeeiiiiii, 168
5MHz, 6dBi, High Channel: Average Engagrom 18 GHz t0 26.5 GHz at Ch. 1 .........ccccuviiiiiiiieieennnnn. 168
5MHz, 6dBi, High Channel: Average Engagrom 26.5 GHzt0 40 GHz at Ch. 1 ........cccccuiiiiiiiiiiiieennenn. 169
5MHz, 6dBi, High Channel: Peak Emisdimm 1 GHz to 18 GHz at Ch. 1 .........ccooovvvveiiiii s 169
5MHz, 6dBi, High Channel: Peak Emisdimm 18 GHz to 26.5 GHz at Ch. 1 .........cccccviiiiveiriieieeeeeee, 170
5MHz, 6dBi, High Channel: Peak Emisdimm 26.5 GHzto 40 GHz at Ch. 1 .........ccccvviiiiviiieeeeeeeeee, 170
Typical test setup for CONAUCTEA TESL........ccciiiiiiiiie e e e e e e e s e e e e e raeaaeeeaeeeseeaaannes 175
40 MHz, 17 dBi, Low Channel: Band Edgleiasured at Ch.0.............ouuiiiiieree s e eeeeeeeeeeeeeeeseesseesnnnennes 176
40 MHz, 17 dBi, Low Channel: Band Edgleiasured at Ch.L.............ooeiiiiiiiiis e 177
40 MHz, 17 dBi, High Channel: Band Edgeasured at Ch.0 ...............ccc...... 177
40 MHz, 17 dBi, High Channel: Band Edgeasured at Ch.1 ............cc.cccc..... 178
40 MHz, 6 dBi, Low Channel: Band Edgexasured at Ch.0...............ccceee
40 MHz, 6 dBi, Low Channel: Band Edgexasured at Ch.1...............ccceee
40 MHz, 6 dBi, High Channel: Band Edgeasured at Ch.0.................c......
40 MHz, 6 dBi, High Channel: Band Edgleasured at Ch.1 ..............cccuuvvvert e ereernreeeeereeneereeaeaaeeeens 180
5 MHz, 17 dBi, Low Channel: Band Edileasured at Ch.0.............uuuiiiiiereers e e eeeeeeeeeeeeeseesessesssnnnnnns 180
5 MHz, 17 dBi, Low Channel: Band Edgeasured at Ch.1............cccvvveeeee. 181
5 MHz, 17 dBi, High Channel: Band Edgeasured at Ch.0.............ccceveeee.
5 MHz, 17 dBi, High Channel: Band Edgeasured at Ch.1...........cccccvvvvvvvermm 182
5 MHz, 6 dBi, Low Channel: Band Edgesddured at Ch.0.............ccccciiiiiiiiee e e 182
5 MHz, 6 dBi, Low Channel: Band Edgesddured at Ch.1 ..ottt 183
5 MHz, 6 dBi, High Channel: Band EdigleEasured at Ch.0 ...........oooiiiiiiiient et ee e e e e e aaeee e 183
5 MHz, 6 dBi, High Channel: Band EdigleEasured at Ch.l ...........oooiiiiiiiiiit s eieebeeeeeeeee e e e aeaaaeee e 184
Typical test setup for CONAUCTEA TRSL .. ...ciiiiiiite et e e e e e e e e e e e e e e e e e s eaaannes 185
40 MHz, 17 dBi, Low Channel: 99% OBWeadured at Ch.0...........oooiiiiiiiiiiii e 186
40 MHz, 17 dBi, Low Channel: 99% OBWeadured at Ch.1..........cccooiiiiiiiii e 187
40 MHz, 17 dBi, Mid Channel: 99% OBWedkured at Ch.0 ...........ccocoviiiiiiiiiiceree e 187
40 MHz, 17 dBi, Mid Channel: 99% OBWedkured at Ch.1 ..........cccocoiiiiiiii e 188
40 MHz, 17 dBi, High Channel: 99% OBMEasured at Ch.0 .............ccooiiieeueeet s ereerenereeererreeeaeeaeeas 188
40 MHz, 17 dBi, High Channel: 99% OBMEasured at Ch.1 ..............cooiiiueveet e veeeveeeneeeeeeeeeeeeeaeens 189
40 MHz, 6 dBi, Low Channel: 99% OBW:A8ared at Ch.0..........coovviiririe et 189
40 MHz, 6 dBi, Low Channel: 99% OBW:adared at Ch.l ... e 190
40 MHz, 6 dBi, Mid Channel: 99% OBW: &sarred at Ch.0
40 MHz, 6 dBi, Mid Channel: 99% OBW: &4ared at Ch.1
40 MHz, 6 dBi, High Channel: 99% OBWea4ured at Ch.0

Figure 314: 40 MHz, 6 dBi, High Channel: 99% OBWed&ured at Ch.1 ... 192

Figure 315: 5 MHz, 17 dBi, Low Channel: 99% OBW:&8ared at Ch.0.............occuuiiiieiiiitt e e e 192

Figure 316: 5 MHz, 17 dBi, Low Channel: 99% OBW:Adared at Ch.L.........ccccevviiiiiiieeee e e e eeeeeeeeeseessssnnnnnnnnes 193

Figure 317: 5 MHz, 17 dBi, Mid Channel: 99% OBW: &8@ired at Ch.0 ............euuiiiiiiiieeee s e eeeeeee e e e s essssssnnnnnnnes 193
Report Number: DBN 1604TEL544-A EMC TEST REPORT Pag 9 of 204

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



TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

bkl

Figure 318: 5 MHz, 17 dBi, Mid Channel: 99% OBW: &#aired at Ch.1 ...........coooiiiiiiiiiiitt e 194
Figure 319: 5 MHz, 17 dBi, High Channel: 99% OBWed&ured at Ch.0 ..........ccccooiiiiiiiii s 194
Figure 320: 5 MHz, 17 dBi, High Channel: 99% OBWed&ured at Ch.1 ... 195
Figure 321: 5 MHz, 6 dBi, Low Channel: 99% OBW: Maeed at Ch.0..........c.eeiiiiiiiiiiii e cmmmmee e 195
Figure 322: 5 MHz, 6 dBi, Low Channel: 99% OBW: Maeed at Ch.L..........ccueiiiiiiiiiiiieimmmmiee e 196
Figure 323: 5 MHz, 6 dBi, Mid Channel: 99% OBW: Maaed at Ch.O ..o rreeeerrrre e

Figure 324: 5 MHz, 6 dBi, Mid Channel: 99% OBW: Maaed at Ch.l ..............ooo i ereeeere e
Figure 325: 5 MHz, 6 dBi, High Channel: 99% OBW: &dared at Ch.0
Figure 326: 5 MHz, 6 dBi, High Channel: 99% OBW: &8ared at Ch.1
Figure 327: titpd32 appliCation SCrEENSNOTL ... ... .. e e e e e e e e e e e e s e e s rararaeeeeeeees
Figure 328: tftpd32 application initialization roasCreeNShOL.............oooiiiiiiiee e e e e e e e e e e e e e e e e s eeeeaenes
Figure 329: Tera term appliCatioN SCIrEENSNO e e ettt e e et e e e e e e e e e e e e e e e nanneeeeees
Figure 330: Tera term application LOGIN SCrEENSNOL..........o it
Figure 331: INitializiNng EUT SCIEENSNOL ... oottt e ettt e e e e e e aaaeaaeeesae s e aananeeeeeeeens
Figure 332: Atheros Radio TeSt GUI SCrEENSNOt=L . .ueiiiiiiiiiiieieee ettt a e eeeeas 202
Figure 333: Atheros Radio TeSt GUI SCIrEENSNOT.z 2. . .ueeeiiiiieiiieiee et eee s 203

Report Number: DBN 1604TEL544-A EMC TEST REPORT Pag 10 of 204

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



TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET
WIPRO

Applying Thought

LIST OF TABLES

Table 1: List of Equipment used for Conducted RBETE..........ooii it eeeeei et e e e e e e e e e e e e e e e e e e e enennenee 14
LI o] L= A L I =3 7 V] TSP
Table 3: List of cables
Table 4: Result for 6 dB Bandwidth in both 40 MHm& MHz modulation bandwidth..............co s 36
Table 5: Max RF out power for 17 dBi CONfIQUIALION...........ooii it e e e e e e e 44
Table 6: Consolidated values across channels aatfower for 17 dBi configuration.............cccccciieaieiiniiiiiiiccies 45
Table 7: Max RF out power for 6 dBi CONfIQUIALION............uuiiiiiiiiiiiiiie e e e e e e e e e e e eeeeee s 45
Table 8: Consolidated values across channels aatifower for 6 dBi configuration............ccccccccviiiiiiiieiieiiieeieeeeeeeeen, 45
Table 9: Result of PSD for 17 dBi configuration Bmth 40 MHz and 5 MHz modulation bandwidth ........................... 60
Table 10: Result of PSD for 6dBi configuration Bmth 40 MHz and 5 MHz modulation bandwidth ............................ 60
Table 11: Unwanted €miSSION LIMIt..........oceeecriieiiriieiiie e e e e e st e e st e e s e s nnr et e enneesanreeeenes 61
Table 12: General Field strength limit DEIOW 30 MHZ..........coooiiiiiiii e r e e e e e e 61
Table 13: General Field strength limit @bove 30 MHZ............oiiiiiiiiii e 61
Table 14: Result for 17 dBi configuration — 40 Mhidulation bandwidth ..., 171
Table 15: Result for 17 dBi configuration - 5 MHDdulation bandwidth
Table 16: Result for 6 dBi configuration — 40 MHpdulation bandwidth
Table 17: Result for 6 dBi configuration -5 MHz mubation bandwidth ...
Table 18: Result for 99% OBW for 40 MHz ModulatiBANAWIALN ............cooiiiiiiiiic e
Table 19: Result for 99% OBW for 5 MHz ModulatioRMBIWIALN ...........coooiiiiiiii e
Report Number: DBN 1604TEL544-A EMC TEST REPORT Pag 11 of 204

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



WIPRO

Applying Thought

TNARNNG

PRODUCT QUALIFICATION & COMPLIANCE PLANET

1 TEST REPORT SUMMARY

Applicant Cambium Networks

Manufacturer Cambium Networks

Product Name ePMP2000

Product Model C050900P031A

Product Serial Number 000456D18469

Date of Test 22 Jan 2016 to 30Mar 2016

Venue of Test Tarang Lab

Applicable Standard Description Results

47 CFR Part 15 Feb | Duty cycle and Transmission Duration NA

2016 §15.407 (a) (1)- 26 dB Bandwidth measurement NA
§15.407 (a) (1)- Maximum Conducted Output Power BAS
§15.407 (a) (1)- Power Spectral Density PASS
815.407 b (1) —Transmitter unwanted emission (Cotsdl) PASS
§15.407 b(1)- Band Edge Emissions PASS
99% Occupied Channel Bandwidth NA

ePMP2000was tested by Tarang Lab as per the standardsatbalisted in the table above. Based on the
observations during the test and interpretationsThsang lab, results have been indicated. The resstlts
produced in this report shall apply only to the absample that has been tested under the spedifitditons
and modes of testing as described in the repohterQtimilar equipment may not necessarily reprociarae
result due to production tolerances and measureore@rtainties. Any measurement uncertaintiesdigtethis
report are for information purpose only.

The results shall stand invalid, in case thereasmg modifications / additions / removals to theduwaare or
software or end use atmosphere to the productdte$tas report shall not be modified or in any wayised

unless it is expressly permitted and endorsed bgntalab, through a duly authorized representalegticulars
on Manufacturer / Supplier / Product configuratigmerformance criteria, given in this report, aeséd on the
information given by the customer, along with tesjuest. Tarang does not assume any responsitifitthe

correctness of such information for the above nosetil equipment under test.

Customer acknowledges that this is a test repattram a certificate to gain market access for tfuglypct. To
gain market access, Customer needs appropriatectafrom the Government or authorized agencytfer
target market. For markets that allow self-declamatcustomer needs to follow the procedure defingdhe
target market.
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Approved by

Satheesh |
Technical Manager

Narendra M
Lead EMI/EMC Test Engineer

Dikshit Raviteja
EMI/EMC Test Engineer
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2 GENERAL INFORMATION
2.1 ACCREDITATION DETAILS

Following are the accreditation and listing detéoisTarang.

Accreditation / Listing body Registration / Company/ Certificate Number

NABL, India Certificate No: T-1533, T-1534
http://www.nabl-india.org/

FCC (Federal Communications | Registration Number: 799247
Commission) http://www.fcc.gov/

IC (Industry Canada) Company Number: 9023A-1
http://www.ic.gc.ca

2.2 MEASUREMENT UNCERTAINTY
NA
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3 INSTRUMENTATION AND CALIBRATION
3.1 TEST AND MEASURING EQUIPMENT

The list of following measuring equipment used fiis testing conforms to the applicable standards.
Performance of all test and measuring equipmentidivog any accessories are checked periodicallgnigure
accuracy.

3.2 EQUIPMENTS USED

Name of Equipment Manufacturer Model No Serial No Calibration Due
Spectrum Analyzer Keysight Technologies N9020A MX3a183 31 Mar 2016
X series USB Peak and| Keysight Technologies | U2021XA MY55050001 | 318 Mar 2016

Average Power sensor
X series USB Peak and| Keysight Technologies U2021XA MY54390014 sQ3dar 2016

Average Power sensor
EMI Test Receiver R&S ESIB40 100306 s2lan 2017

Table 1: List of Equipment used for Conducted RF Tst
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4 PRODUCT INFORMATION

4.1 DESCRIPTION OF THE PRODUCT

EUT is a point to point & point to multipoint fixesutdoor Transceiver with the following defined ohels.

40 MHz channel for 17 dBi and 6 dBi antenna

5 MHzleannel for 17 dBi and 6 dBi antenna

Low — 5180 MHz

Low — 5155 MHz

Mid - 5200 MHz

Mid — 5200 MHz

High - 5220 MHz

High — 5245 MHz

Product ePMP2000
Model Number C050900P031A
Serial Number 000456D18469
Product Category / Type of Equipment ITE

EUT Operating Voltage 120V AC

EUT Operating frequency range 60 Hz

Max EUT Operating Current <1A

Table 2: EUT details

Cable No. Cable Name Cable Length Power / Interconnection | Shielded /
cable Unshielded
Cable -1 Power cable 0.8 meter Power Unshielded
Cable -2 Ethernet Cable 1.5 meter Interconnection Unshielded
Cable - 3 Ethernet Cable 3.0 meter Interconnection Unshielded

Table 3: List of cables

4.2 SOFTWARE AND FIRMWARE DETAILS
Atheros Radio Test 2 (ART2-GUI) Version 2.3
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5 TEST DETAILS
5.1 PRODUCT AND TEST SETUP

5.1.1 PRODUCT CONFIGURATION

The EUT was powered through AC power supply (128 / 60 Hz). The EUT was connected to Ethernet
switch by using RJ45 cable. Figure 1 shows the ymbdonfiguration during the tests. POE module wsed
during the test to power ON the EUT.

The 5.1 GHz ePMP Integrated Radio was configureti vest software and configured to have the folfawi
settings during the course of testing:

e 40 MHz modulation bandwidth for low, mid & high alreels

o0 Rate - HT40,

54 Mbps OFDM, MCS15 / 270 Mbps
Tx Power is 11 dBm Tx99 for 17 dBi antenna confaiom-Low channel
Tx Power is 18 dBm Tx100 for 17 dBi antenna configion-Mid channel
Tx Power is 11 dBm Tx99 for 17 dBi antenna confadion-High channel
Tx Power is 20 dBm Tx99 for 6 dBi antenna configianaLow channel
Tx Power is 17.5 dBm Tx100 for 6 dBi antenna camfagion-Mid channel
Tx Power is 22.5 dBm Tx100 for 6 dBi antenna camfegion-High channel

O O0OO0OO0OO0OO0Oo

e 5 MHz modulation bandwidth for low, mid & high chagis

0 Rate — Legacy,
54 Mbps OFDM, MCS15 / 130 Mbps
Tx Power is 12.5 dBm Tx99 for 17 dBi antenna camfadion-Low channel
Tx Power is 14 dBm Tx99 for 17 dBi antenna confaiiom-Mid channel
Tx Power is 11.5 dBm Tx99 for 17 dBi antenna camfagion-High channel
Tx Power is 22 dBm Tx99 for 6 dBi antenna configioraLow channel
Tx Power is 24 dBm Tx99 for 6 dBi antenna configioraMid channel
Tx Power is 22 dBm Tx99 for 6 dBi antenna configiaraHigh channel

O O0OO0O0OO0OO0Oo

The unit was continuously monitored for transmissising an auxiliary antenna during the radiatetste
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5.1.2 TEST SETUPDETAILS

V
Y TK/RX I
Radio
Y :il:i::: & Transceiver TX/RX
RX
Power
supply
""""""""" Laptop
4
AC Power input
Figure 1: Block diagram of the EUT test setup
5.1.3 ACCESSORIES
Name of the Equipment Manufacturer Model Number | Seral Number
17 dBi Antenna Beam steer- Rx Cambium Networks O0BD020A | NA
17 dBi Antenna sector- Tx Cambium Networks C050900A | NA
Power Supply Cambium Networks| NET P30 56 031-328967
6 dBi Antenna Cambium Networks C005095D360A NA
Switching Power Supply Gigabit Compatible Cambium Networks | NET-P30-56 NOOOOOOLO34A
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5.2 APPLICABLE TESTS

Applicable | Description Test level / Test Voltage Applicability
Standard

47 CFR Duty Cycle and transmission duratign ~ NA Antenna por
Part 15, Feb | 26 dB Bandwidth measurement NA Antenna port
2016 Maximum Conducted Output Power| < 1 Watts Antenna port

Power Spectral Density

Power spectral density shbek
17 dBm in 1 MHz bandwidth

Antenna port

Transmitter Unwanted emission
(Conducted)

9 kHz to 40 GHz

Antenna port

Band Edge Emissions

<-27 dBm in any 1MHz band
Limit,(for 6 dBi antenna
configuration) < -36 dBm/MHz
Limit (for 17 dBi antenna
configuration) < 47 dBm/MHz

Antenna port

99% Occupied Channel Bandwidth

NA

Antenna porf
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5.3 TEST RESULT

5.3.1 DUTY CYCLE (X) AND TRANSMISSION DURATION (T)

5.3.1.1 TEST SPECIFICATION

Test Standard 47 CFR, Part 15 Feb 2016
Test Procedure 789033 D2 General U-NIl Test Procedures New Rul&rgd
Resolution Bandwidth 3 MHz
Video Bandwidth 50 MHz
Sweep Time Auto
Attenuation Auto
Test Mode Conducted
Detector RMS
Input Voltage 120V AC
Input Frequency 60 Hz
Temperature 21.0 °C
Humidity 54.0 %
Tested By Nishanth
Test Date 8" Feb 2016
5.3.1.2 LIMITS
Standard Reference Frequency range Limit

section

47 CFR, Part 15,Feb 2016 NA

5150 MHz to 5250 MHz NA

5.3.1.3 TEST SETUP

-

f

, Measurement
system

/

Figure 2: Typical test setup for Conducted RF Test
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5.3.1.4 TEST PROCEDURE

The Conducted test was performed using the Speanatyzer. Measurements were done as per secti®n |l
of “789033 D2 General U-NII Test Procedures New Rule 04r01". The RF output of the EUT was
connected to the input port of Spectrum analyzénguan attenuator. The graph and data captured from
spectrum analyzer and recorded.

5.3.1.5 MEASUREMENT GRAPHS / DATA

Keysight Spectrum Analyzer - Swept SA ==
L | RF[50Q AC | [ SENSE:INT] ALIGN AUTO 10:52:02 PM Mar 22, 2016 _
Marker 1 A 84.0000 ps 3 #Avg Type: RMS TRACEN1/2345 6
PNO: Fast -—»— Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 10 dB DET|A
Ref Offset 135 dB AL SV HS
10 dBidiv._ Ref 12.50 dBm : v Qo
Log
Wi
Dl 2
Center 5.200000000 GHz Span 0 Hz
|Res BW 3.0 MHz #VBW 50 MHz* Sweep 1.333 ms (1001 pts)
X A
1 A2 t (A) 84.00 us (A) -4.40 dB
§ t 637.3us -6.56 dBm
4
5
6
7
8
9
10
11
MSG STATUS
Figure 3: Measured ON time
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BN Keysight Spectrum Analyzer - Swept SA
e ™ TR

To o e

C | SENSE:INT| ALIG

10:50:21 PMMar 22,2016 _

Marker 1A 114.667 s

PNO: Fast —»— Trig: FreeRun
IFGain:Low #Atten: 10 dB

N AUTO
#Avg Type: RMS TRACE

TYPE| Wit

Ref Offset 13.5 dB

114.7 us (A)
637.3us

-60.18 dB
-6.56 dBm

Al
So0ENONAWN

=
@
[}

10 dBidiv_ Ref 12.50 dBm

Log ‘
f W
‘ X
\
|

" T TR ST LT T

\

Center 5.200000000 GHz Span 0 Hz

Res BW 3.0 MHz #VBW 50 MHz* Sweep 1.333 ms (1001 pts)
FUNCTION VALUE

STATUS

Figure 4: Measured Transmission Period (T)

5.3.1.6 RESULT
The Duty cycle and Transmission duration data wecerded.

ON time T Duty Cycle X | Duty Cycle .
Mode (usec) (usec) | (Linear) (%) 50/T Minimum RBW and VBW (kHz)
TXON | 84 114.7| 0.732 73.2% 435.92

Note: Duty cycle = (ON time/ Period)* 100
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5.3.2 26 DB BANDWIDTH MEASUREMENT

5.3.2.1 TEST SPECIFICATION

Test Standard

47 CFR Part 15 Feb 2016

Test Procedure

789033 D2 General U-NII Test Procedures New Rul&ro0

Resolution Bandwidth

30 kHz, 300 kHz

Video Bandwidth

100 kHz, 1 MHz

Sweep Time Auto
Attenuation Auto
Test Mode Conducted
Detector Peak
Input Voltage 120 V AC
Input Frequency 60 Hz
Temperature 24.0 °C
Humidity 55.0 %
Tested By Nishanth / Suresh GN
Test Date 8" Feb 2016
5.3.2.2 LIMITS
Standard Reference section Frequency range Limit
47 CFR, Part 15, Feb 2016 §15.407 (a) (1) 5150 hHE250 MHz | NA

5.3.2.3 TEST SETUP

-

Figure 5: Typical test setup for Conducted RF Test

, Measurement
system

/
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5.3.2.4 TEST PROCEDURE

The Conducted test was performed using the Spedinatyzer. Measurements were done as pef/e033

D2 General U-NII Test Procedures New Rule V01r01The RF output of the EUT was connected to thetinpu
port of Spectrum analyzer using an attenuator. @fsoh and data captured from spectrum analyzer and
recorded.

5.3.2.5 MEASUREMENT GRAPHS / DATA
5.3.25.1 40MHz MoODULATION BANDWIDTH , 17 DBI ANTENNA, Low CHANNEL - 5180MH z

BN Keysight Spectrum Analyzer - Occupied BW [E=2E=R]
L [ RF_[50Q AC [ 1 SENSE:INT] T ALIGN AUTO | 10:08:02 PM Mar 22, 2016
Center Freq 5.180000000 GHz | Center Freq: 5.180000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
#FGain:Low #Atten: 10 dB Radio Device: BTS

20 dB/div Ref 45.00 dBm
Log

‘Center 5.18 GHz Span 100 MHz
#Res BW 300 kHz #/BW 1 MHz #Sweep 1.2 ms|
Occupied Bandwidth Total Power 15.8 dBm
36.218 MHz
Transmit Freq Error 126.79 kHz OBW Power 99.00 %
x dB Bandwidth 43.22 MHz x dB -26.00 dB

MSG STATUS

Figure 6: 40MHz, 17dBi, Low Channel: 26 dB Bandwidh: Measured at Ch.0
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BE Keysight Spectrum Analyzer - Occupied BW [E===E I
[ L [ R 50Q AC [ | SENSE:INT] [ ALIGN AUTO | 10:11:53 PMMar 22,2016
Center Freq 5.180000000 GHz | Ce_nter Freq: 5.180000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
‘ #FGain:Low #Atten: 10 dB Radio Device: BTS
20 dBidiv Ref 45.00 dBm
o \ [
. ! |
( J }
. \ \
) \ \
\ \
| |
Center 5.18 GHz Span 100 MHz
Res BW 300 kHz #/BW 1 MHz #Sweep 1.2ms
Occupied Bandwidth Total Power 17.4 dBm
36.306 MHz
Transmit Freq Error 101.47 kHz OBW Power 99.00 %
x dB Bandwidth 43.17 MHz x dB -26.00 dB
Figure 7: 40MHz, 17dBi, Low Channel: 26 dB Bandwidh: Measured at Ch.1
5.3.25.2 40MHZz MODULATION BANDWIDTH ,17DBI ANTENNA, MID CHANNEL - 5200MH z

Keysight Spectrum Analyzer - Occupied BW
L

E=rn =~

| RF

[50@ Ac | |

[Sweep Time 1.20 ms

| SENSE:INT] |

ALIGNAUTO |
Center Freq: 5.200000000 GHz

09:59:48 PM Mar 22,2016
Radio Std: None

Trig: Free Run Avg|Hold:>100/100
\ #FGainLow #Atten: 10 dB Radio Device: BTS
20 dBidiv Ref 45.00 dBm
o4 \ \
. \ |
| |
; \ |
| \
] \. | |
‘ \ i
i i
Center 5.2 GHz Span 100 MHz
Res BW 300 kHz #/BW 1 MHz #Sweep 1.2ms
Occupied Bandwidth Total Power 19.8 dBm
36.361 MHz
Transmit Freq Error 119.16 kHz OBW Power 99.00 %
x dB Bandwidth 43.84 MHz x dB -26.00 dB
IMSG STATUS

Figure 8: 40MHz, 17dBi, Mid Channel: 26 dB Bandwidh: Measured at Ch.0
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E Keysight Spectrum Analyzer - Occupied BW 16
L = RF | 50 0 AC SENSE:INT] - ALIGN AUTO 09: ‘.i.-ﬁﬂ PM Mar 22,2016
Sweep Time 1.20 ms 5 $r'|?;";r:~3u: G::gmola»mnoo Fiaio Ses: Hone
#FGainilow  #Atten: 10 dB Radio Device: BTS
20 dB/div Ref 45.00 dBm
Log
Center 5.2 GHz Span 100 MHz,
#Res BW 300 kHz #VBW 1 MHz #Sweep 1.2ms
Occupied Bandwidth Total Power 20.9 dBm
36.340 MHz
Transmit Freq Error 122.25 kHz OBW Power 99.00 %
x dB Bandwidth 43.20 MHz x dB -26.00 dB
MSG STATUS
Figure 9: 40MHz, 17dBi, Mid Channel: 26 dB Bandwidh: Measured at Ch.1
5.3.25.3 40MH z MODULATION BANDWIDTH , 17 DBI ANTENNA, HIGH CHANNEL - 5220MH z

Keysight Spectrum Analyzer - Occupied BW
E | RF [s0Q AC

E=rn =~

Center Freq 5.220000000 GHz |

| SENSE:INT] [

ALIGN AUTO
Center Freq: 5.220000000 GHz

I 10:01:52 PMMar 22,2016

Radio Std: None

Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 10 dB Radio Device: BTS
20 dBidiv Ref 45.00 dBm
Log
Center 5.22 GHz Span 100 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 1.2 ms
Occupied Bandwidth Total Power 16.1 dBm
36.304 MHz

Transmit Freq Error 155.55 kHz OBW Power 99.00 %

x dB Bandwidth 43.25 MHz x dB -26.00 dB
IMSG STATUS

Figure 10: 40MHz, 17dBi, High Channel: 26 dB Bandwdth: Measured at Ch.0
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[BE Keysight Spectrum Analyzer - Occupied BW. oo )
L | R [50@ AC | [ SENSE:INT| ALIGN AUTO 09:53:44 PMMar 22,2016
M/H(!ld Number 100 | Center Freq: 5.220000000 GHz Radio Std: None
— ———— Trig: Free Run Avg|Hold:>100/100
#FGain:Low #Atten: 10 dB Radio Device: BTS
20 dB/div Ref 45.00 dBm
Log ‘
250 ‘
'\
[
i <
! \
135
Center 5.22 GHz Span 100 MHz
‘Res BW 300 kHz #VBW 1 MHz #Sweep 1.2ms
Occupied Bandwidth Total Power 13.8 dBm
36.191 MHz
Transmit Freq Error 125.44 kHz OBW Power 99.00 %
x dB Bandwidth 43.34 MHz x dB -26.00 dB
MSG STATUS

Figure 11: 40MHz, 17dBi, High Channel: 26 dB Bandwdth: Measured at Ch.1

5.3.25.4 40MHZz MODULATION BANDWIDTH , 6 DBI POWER, Low CHANNEL - 5180MH z

Keysight Spectrum Analyzer - Occupied BW g’l@@
L | RF |so@ Ac | | | SENSE:INT| | ALIGN AUTO | 10:08:50 PMMar 22, 2016
Center Freq 5.180000000 GHz Center Freq: 5.180000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
| #FGain:Low #Atten: 10 dB Radio Device: BTS
20 dBidiv Ref 45.00 dBm
Log ‘ ‘
. I
\ \
‘ \ |
i 2 | \
2 . . | .\
| i
Center 5.18 GHz Span 100 MHz
Res BW 300 kHz #/BW 1 MHz #Sweep 1.2ms
Occupied Bandwidth Total Power 25.0 dBm
36.256 MHz
Transmit Freq Error 99.638 kHz OBW Power 99.00 %
x dB Bandwidth 41.64 MHz x dB -26.00 dB
IMSG STATUS

Figure 12: 40MHz, 6dBi, Low Channel: 26 dB Bandwidh: Measured at Ch.0
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B Keysight Spectrum Analyzer - Occupied BW. [-o-Jl-&-
L R |50@ AC | [ SENSE:INT| ALIGN AUTO 10:10:35 PMMar 22,2016
ICenter Freqg 5.180000000 GHz | Center Freq: 5.180000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
‘ #FGain:Low #Atten: 10 dB Radio Device: BTS
20 dBidiv Ref 45.00 dBm
Log ‘
250 ‘
.‘ i gk P ey
|
|
i \
135
Center 5.18 GHz Span 100 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 1.2ms
Occupied Bandwidth Total Power 26.5 dBm
36.268 MHz
Transmit Freq Error 96.266 kHz OBW Power 99.00 %
x dB Bandwidth 42.74 MHz x dB -26.00 dB
MSG STATUS

Figure 13: 40MHz, 6dBi, Low Channel: 26 dB Bandwidh: Measured at Ch.1

5.3.25.5 40MHZz MODULATION BANDWIDTH , 6 DBI POWER, MID CHANNEL - 5200MH z

Weysight Spectram Analyzer - Occupied BW T )
L RF 50 Q AC SENSE:INT| ALIGN AUTO 09:57:03 PM Mar 22, 2016
i Center Freq: 5.200000000 GH Radio Std: N
Sweep Time 1.20 ms s Trl‘::’;r:;un Av:ulHoId:HOOHOO ade one
#IFGain:Low #Atten: 10 dB Radio Device: BTS
20 dB/div Ref 45.00 dBm
Log
Center 5.2 GHz Span 100 MHz,
Res BW 300 kHz #VBW 1 MHz #Sweep 1.2ms
Occupied Bandwidth Total Power 22.4 dBm
36.337 MHz
Transmit Freq Error 120.80 kHz OBW Power 99.00 %
x dB Bandwidth 42.08 MHz x dB -26.00 dB
MSG STATUS

Figure 14: 40MHz, 6dBi, Mid Channel: 26 dB Bandwidh: Measured at Ch.0
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Keysight Spectrum Analyzer - Occupied BW. > -8 |
L RF | 50 0 AC SENSE:INT] ALIGN AUTO 09:55:43 PM Mar 22, 2016
E pTi [ Freq: 5.200000000 GH Radio Std: N
Sweep Time 1.20 ms - Tr-;»;’ :’gun szgmola:nwmo adio Std: None
#FGain:Low #Atten: 10 dB Radio Device: BTS
20 dB/div Ref 45.00 dBm
Log
Center 5.2 GHz Span 100 MHz,
#Res BW 300 kHz #VBW 1 MHz #Sweep 1.2ms
Occupied Bandwidth Total Power 23.6 dBm
36.319 MHz
Transmit Freq Error 86.550 kHz OBW Power 99.00 %
x dB Bandwidth 43.81 MHz x dB -26.00 dB
SSS MSG STATUS
Figure 15: 40MHz, 6dBi, Mid Channel: 26 dB Bandwidh: Measured at Ch.1
5.3.25.6 40MH z MODULATION BANDWIDTH , 6 DBI POWER, HIGH CHANNEL - 5220MH z
Keysight Spectrum Analyzer - Occupied BW. Lo lle 7@
L [ RF [50Q AC | [ SENSE:INT| [ ALIGN AUTO | 10:03:07 PM Mar 22,2016
Center Freq 5.220000000 GHz ] Center Freq: 5.220000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 10 dB Radio Device: BTS
20 dBidiv Ref 45.00 dBm
Log
Center 5.22 GHz Span 100 MHz
Res BW 300 kHz #VBW 1 MHz #Sweep 1.2 ms
Occupied Bandwidth Total Power 24.3 dBm
36.191 MHz
Transmit Freq Error 149.12 kHz OBW Power 99.00 %
x dB Bandwidth 42.60 MHz x dB -26.00 dB
IMSG STATUS

Figure 16: 40MHz, 6dBi, High Channel: 26 dB Bandwith:

Measured at Ch.0
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BB Keysight Spectrum Analyzer - Occupied BW (= i}
L | R [50@ AC | [ SENSE:INT| ALIGN AUTO _09:52:35 PMMar 22,2016 _
Avg/Hold Number 100 | Trigt Frow Ran 0 R Hold:>1001100 Radio Stk one
#FGain:Low #Atten: 10 dB Radio Device: BTS
20 dBidiv Ref 45.00 dBm
o [
250 ‘
i - i FE
[— i
|
|
\
- | i
135
Center 5.22 GHz Span 100 MHz
‘Res BW 300 kHz #VBW 1 MHz #Sweep 1.2ms
Occupied Bandwidth Total Power 25.6 dBm
36.299 MHz
Transmit Freq Error 129.67 kHz OBW Power 99.00 %
x dB Bandwidth 43.49 MHz x dB -26.00 dB
Figure 17: 40MHz, 6dBi, High Channel: 26 dB Bandwith: Measured at Ch.1
5.3.25.7 5MH z MODULATION BANDWIDTH , 17DBI ANTENNA, Low CHANNEL -5115MH z

Keysight Spectrum Analyzer - Occupied BW g’l@@
L | RF |50Q AC | i | SENSE:INT] | ALIGNAUTO | 12:04:30 AM Mar25, 2016
Center Freq 5.155000000 GHz ] Center Freq: 5.155000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
| #FGain:Low #Atten: 24 dB Radio Device: BTS
10 dBidiv Ref 15.00 dBm
Log ‘ ‘
S0
\ \
\ \
; \ |
| \
; \ \
[ |
| i
Center 5.155 GHz Span 30 MHz
Res BW 30 kHz VBW 300 kHz Sweep 39.73ms
Occupied Bandwidth Total Power 7.90 dBm
4.1061 MHz
Transmit Freq Error -36 Hz OBW Power 99.00 %
x dB Bandwidth 4.641 MHz x dB -26.00 dB
IMSG STATUS

Figure 18: 5MHz, 17dBi, Low Channel: 26 dB Bandwid:

Measured at Ch.0
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[BE Keysight Spectrum Analyzer - Occupied BW. oo )
L [ RF___[500 AC | [ SENSE:INT| ALIGN AUTO 07:36:52 PM Mar 23, 2016
|ﬁef Value 13.50 dBm | Center Freq: 5.155000000 GHz Radio Std: None
— Trig: Free Run Avg|Hold:>100/100
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
Ref Offset 13.5 dB
10 dBidiv Ref 13.50 dBm
Log ‘
7.‘ ‘ N
i | | o
]
i "
66,2
-
Center 5.155 GHz Span 30 MHz
‘Res BW 30 kHz VBW 300 kHz Sweep 39.73 ms
Occupied Bandwidth Total Power 16.4 dBm
4.1090 MHz
Transmit Freq Error 455 Hz OBW Power 99.00 %
x dB Bandwidth 4.655 MHz x dB -26.00 dB
IMSG STATUS

Figure 19: 5MHz, 17dBi, Low Channel: 26 dB Bandwidh: Measured at Ch.1

5.3.2.5.8 5MHZz MODULATION BANDWIDTH ,17DBI ANTENNA, MID CHANNEL - 5200MH z

Keysight Spectrum Analyzer - Occupied BW g’l@@
L | RE [s0Q Ac | | | SENSE:INT| | ALIGN AUTO | 07:12:32 PMMar 23, 2016
Mech Atten 14 dB ] Center Freq: 5.200000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
| #FGain:Low #Atten: 14 dB Radio Device: BTS
Ref Offset 13.5 dB
10 dBidiv Ref 13.50 dBm
oy ] ]
[ | ]
\ \
| |
I T
| |
\ \
| \
Center 5.2 GHz Span 30 MHz
Res BW 30 kHz VBW 300 kHz Sweep 39.73ms
Occupied Bandwidth Total Power 19.7 dBm
4.1155 MHz
Transmit Freq Error -13 Hz OBW Power 99.00 %
x dB Bandwidth 4.741 MHz x dB -26.00 dB
IMSG STATUS

Figure 20: 5MHz, 17dBi, Mid Channel: 26 dB Bandwidh: Measured at Ch.0
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(3 KeysngSpemumAmlyxer O(cupladﬂw (= i}
RF_ [50Q AC | [ SENSE:INT| ALIGN AUTO 07:24:41 PMMar 23,2016
center Freq 5. 245000000 GHz | Center Freq: 5.245000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
Ref Offset 13.5 dB
10 dBidiv Ref 13.50 dBm
Log ‘
o |
6.
B.E
Center 5.245 GHz Span 30 MHz
‘Res BW 30 kHz VBW 300 kHz Sweep 39.73 ms
Occupied Bandwidth Total Power 16.2 dBm
4.1116 MHz
Transmit Freq Error -1.694 kHz OBW Power 99.00 %
x dB Bandwidth 4.685 MHz x dB -26.00 dB
MSG STATUS

Figure 21: 5MHz, 17dBi, Mid Channel: 26 dB Bandwidh: Measured at Ch.1

5.3.25.9 5MHZzMODULATION BANDWIDTH ,17DBI ANTENNA, HIGH CHANNEL - 5245MH z

K:yslngpectmmAmlyzu Occupied BW = H;IQ
| RF 50Q AC i | SENSE:INT] ALIGN AUTO | 07:16:46 PM Mar 23, 2016
Center Freq 5. 245000000 GHz ] Center Freq: 5245000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
\ #FGainLow #Atten: 14 dB Radio Device: BTS
Ref Offset 13.5 dB
10 dBidiv Ref 13.50 dBm
Log ‘ ‘
' \ . \
| ‘ \
| |
| |
I I
\ '\
| \
Center 5.245 GHz Span 30 MHz
Res BW 30 kHz VBW 300 kHz Sweep 39.73ms
Occupied Bandwidth Total Power 16.4 dBm
4.1076 MHz
Transmit Freq Error -800 Hz OBW Power 99.00 %
x dB Bandwidth 4.636 MHz x dB -26.00 dB
IMSG STATUS

Figure 22: 5MHz, 17dBi, High Channel: 26 dB Bandwith: Measured at Ch.0
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(3 Keysng Sp«tmm Analyzer - O(cuplgd BW

o) o )

RF |s0Q AC |

[ SENSE:INT]

ALIGN AUTO

07:24:41 PMMar 23, 2016

Center Freq 5. 245000000 GHz

Center Freq: 5.245000000 GHz

Radio Std: None

Trig: Free Run Avg|Hold:>100/100
‘ #FGain:Low #Atten: 14 dB Radio Device: BTS
Ref Offset 13.5 dB
10 dBidiv Ref 13.50 dBm
Log ‘
| 8 v
” \
56
-
Center 5.245 GHz Span 30 MHz
‘Res BW 30 kHz VBW 300 kHz Sweep 39.73 ms
Occupied Bandwidth Total Power 16.2 dBm
4.1116 MHz
Transmit Freq Error -1.694 kHz OBW Power 99.00 %
x dB Bandwidth 4.685 MHz x dB -26.00 dB
IMSG STATUS

Figure 23: 5MHz, 17dBi, High Channel: 26 dB Bandwith: Measured at Ch.1

5.3.2.5.10 5MHZz MODULATION BANDWIDTH , 6 DBI POWER, Low CHANNEL - 5115MH z

K:yslgm Spectrum Anulyzu Occupied BW

E=rn =

| RF

|s0Q AC

I
Conter Freq 5.155000000 GHz ]

| SENSE:INT]

ALIGNAUTO |

Center Freq: 5. 155000000 GHz

12:03:46 AM Mar 25, 2016
Radio Std: None

Trig: Free Run Avg|Hold:>100/100
\ #FGainLow #Atten: 24 dB Radio Device: BTS
10 dBidiv Ref 15.00 dBm
Log ‘ ‘
e
\ ‘ |
\ T \
; \ |
| \
\ [T
| \
i |
Center 5.155 GHz Span 30 MHz
Res BW 30 kHz VBW 300 kHz Sweep 39.73ms
Occupied Bandwidth Total Power 17.9 dBm
4.1068 MHz
Transmit Freq Error 288 Hz OBW Power 99.00 %
x dB Bandwidth 4.641 MHz x dB -26.00 dB
IMSG STATUS

Figure 24: 5MHz, 6dBi, Low Channel: 26 dB Bandwidth Measured at Ch.0
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[BE Keysight Spectrum Analyzer - Occupied BW. oo )
L | R [50@ AC | [ SENSE:INT] ALIGN AUTO 12:02:15 AM Mar25, 2016
Center Freq 5.155000000 GHz | Center Freq: 5.155000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
‘ #FGain:Low #Atten: 24 dB Radio Device: BTS
10 dBidiv Ref 15.00 dBm
Lorg ‘ |
500 ‘
| -
‘ o,
6510
Center 5.155 GHz Span 30 MHz
‘Res BW 30 kHz VBW 300 kHz Sweep 39.73 ms
Occupied Bandwidth Total Power 19.6 dBm
4.1084 MHz
Transmit Freq Error -1.486 kHz OBW Power 99.00 %
x dB Bandwidth 4.711 MHz x dB -26.00 dB
MSG STATUS

Figure 25: 5MHz, 6dBi, Low Channel: 26 dB Bandwidth Measured at Ch.1

5.3.2.5.11 5MHZz MODULATION BANDWIDTH , 6 DBI POWER, MID CHANNEL - 5200MH z

Keysight Spectrum Analyzer - Occupied BW g’l@@
L | RF |so@ Ac | | | SENSE:INT| | ALIGN AUTO | 07:14:07 PMMar 23, 2016
Ref Value 23.50 dBm ] Center Freq: 5.200000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
| #FGainLow #Atten: 18 dB Radio Device: BTS
Ref Offset 13.5 dB
10 dBidiv Ref 23.50 dBm
P ] ]
| fodowrforsostal |
\ \
| |
T T
j i »
\ '\ k
| i
Center 5.2 GHz Span 30 MHz
Res BW 30 kHz VBW 300 kHz Sweep 39.73ms
Occupied Bandwidth Total Power 28.3 dBm
41117 MHz
Transmit Freq Error 1.184 kHz OBW Power 99.00 %
x dB Bandwidth 4.653 MHz x dB -26.00 dB
IMSG STATUS

Figure 26: 5MHz, 6dBi, Mid Channel: 26 dB Bandwidth Measured at Ch.0
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(3 KeysngSpemumAmlyxer O(cupladﬂw (=1 i}
[ RF___[S00 AC | [ SENSE:INT| ALIGN AUTO 07:27:14 PMMar 23, 2016
|ﬁef Value 23.50 dBm | Center Freq: 5.200000000 GHz Radio Std: None
— Trig: Free Run Avg|Hold:>100/100
‘ #FGain:Low #Atten: 18 dB Radio Device: BTS
Ref Offset 13.5 dB
10 dBidiv Ref 23.50 dBm
Log \ |
) '\
|
i pzan Il |
66.5
Center 5.2 GHz Span 30 MHz
‘Res BW 30 kHz VBW 300 kHz Sweep 39.73 ms
Occupied Bandwidth Total Power 28.0 dBm
4.1114 MHz
Transmit Freq Error -996 Hz OBW Power 99.00 %
x dB Bandwidth 4.604 MHz x dB -26.00 dB
MSG STATUS

Figure 27: 5MHz, 6dBi, Mid Channel: 26 dB Bandwidth Measured at Ch.1

5.3.2.5.12 5MHZz MODULATION BANDWIDTH , 6 DBI POWER, HIGH CHANNEL - 5245MH z

K:yslngpectmmAmlyzu Occupied BW = H;IQ
| RF 50Q AC i | SENSE:INT] ALIGN AUTO | 107:18:00 PM Mar 23, 2016
Center Freq 5. 245000000 GHz ] Center Freq: 5245000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
\ #FGainLow #Atten: 18 dB Radio Device: BTS
Ref Offset 13.5 dB
10 dBidiv Ref 23.50 dBm
o \ \
. \ . \
| i \
| |
| |
# I
j \ '\
| \
Center 5.245 GHz Span 30 MHz
Res BW 30 kHz VBW 300 kHz Sweep 39.73ms
Occupied Bandwidth Total Power 26.9 dBm
4.1072 MHz
Transmit Freq Error -224 Hz OBW Power 99.00 %
x dB Bandwidth 4.600 MHz x dB -26.00 dB
IMSG STATUS

Figure 28: 5MHz, 6dBi, High Channel: 26 dB Bandwidh: Measured at Ch.0
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BB Keysight Spectrum Analyzer - Occupied BW

L |

RF ]s0Q AC | | SENSE:INT| ALIGN AUTO 07:21:27 PMMar 23,2016
Center Freq 5.245000000 GHz | Center Freq: 5.245000000 GHz Radio Std: None
Y Trig: Free Run Avg|Hold:>100/100
#FGain:Low #Atten: 18 dB Radio Device: BTS
Ref Offset 13.5 dB
10 dBidiv Ref 23.50 dBm
Log
{
66.5
Center 5.245 GHz Span 30 MHz
Res BW 30 kHz VBW 300 kHz Sweep 39.73 ms
Occupied Bandwidth Total Power 26.8 dBm
4.1203 MHz
Transmit Freq Error 360 Hz OBW Power 99.00 %
x dB Bandwidth 4.657 MHz x dB -26.00 dB
MSG STATUS

Figure 29: 5MHz, 6dBi, High Channel: 26 dB Bandwidh: Measured at Ch.1
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5.3.2.6 RESULT

The 26 dB bandwidth for all channels in both 40 M&5 MHz modulation bandwidth is more than 500 kHz.
Refer below table for consolidated data.

Configuration | Modulation | Antenna | Channel Recorded Limit (kHz) |Result
Bandwidth | path Frequency (MHz) | value (MHz)
(MH2z)

17 dBi 40 Ch.0 5180 43.22 NA NA
40 Ch. 0 5180 43.17 NA NA
40 Ch.0 5200 43.84 NA NA
40 Ch.1 5200 43.20 NA NA
40 Ch.1 5220 43.25 NA NA
40 Ch.1 5220 43.34 NA NA
5 Ch. 0 5155 4.64 NA NA
5 Ch. 0 5155 4.65 NA NA
5 Ch.0 5200 4.74 NA NA
5 Ch.1 5200 4.68 NA NA
5 Ch. 1 5245 4.63 NA NA
5 Ch.1 5245 4.68 NA NA

6 dBi 40 Ch. 0 5180 41.64 NA NA
40 Ch.0 5180 42.74 NA NA
40 Ch.0 5200 42.08 NA NA
40 Ch.1 5200 43.81 NA NA
40 Ch.1 5220 42.60 NA NA
40 Ch.1 5220 43.49 NA NA
5 Ch.0 5155 4.64 NA NA
5 Ch.0 5155 4.71 NA NA
5 Ch. 0 5200 4.65 NA NA
5 Ch.1 5200 4.60 NA NA
5 Ch.1 5245 4.60 NA NA
5 Ch.1 5245 4.65 NA NA

Table 4: Result for 6 dB Bandwidth in both 40 MHz aad 5 MHz modulation bandwidth
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5.3.3 MAXIMUM CONDUCTED OUTPUT POWER
5.3.3.1 TEST SPECIFICATION

Test Standard 47 CFR Part 15 Feb 2016

Test Procedure 789033 D2 General U-NIl Test Procedures New Rul&ro0

Test Mode Conducted

Detector Average

Input Voltage 120 V AC

Input Frequency 60 Hz

Temperature 24.0 °C

Humidity 55.0 %

Tested By Nishanth / Suresh GN

Test Date 08" Feb 2016

5.3.3.2 LIMITS
Standard Reference section Frequency | Limit
range
47 CFR Part 15 Feb | 815.407 a (1)(i) 5150 MHz to | Max conducted Tx powet 30 dBm
2016 905462 DO 6802.11 Channeb250 MHz (aw)
plans New rules vO01 Max Limit (for 6 dBi antenna

configuration) < 30 dBm
Max Limit (for 17 dBi antenna)< 19
dBm

5.3.3.3 TEST SETUP

_-.ﬂ
9 9| , Measurement
= system
9 /
RX
Figure 30: Typical test setup for Conducted RF Test
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5.3.3.4 TEST PROCEDURE

The Conducted test was performed using the poweermileasurements were done as per Section Il E 3.b
(Method PM-G) of KDB*789033 DO2 General UNII Test Procedures New Ruleg€1r01”. The RF output of

the EUT was connected to the input port of Powetemasing an attenuator. The graph and data capfrom
power meter and compared with the limits specifirethe standard.

5.3.3.5 MEASUREMENT GRAPHS / DATA
5.3.3.5.1 40MH z MODULATION BANDWIDTH , 17 DBI ANTENNA, Low CHANNEL - 5180MH z

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5180MHz
OFS

Min : 3 Max : 6 2 1

2 2 dBm

Instrument : U2021XA (MY55050001)

Measurement : 1

Channel A Avg 5180MHz
OFSs

9 0

Min :

8 7 dBm

Figure 31: 40MHz, 17dBi, Low Channel: Maximum Condwted Output power Measured at Ch.0 & Ch.1
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5.3.35.2 40MH z MODULATION BANDWIDTH

, 17DBI1 ANTENNA, MID CHANNEL - 5200MH z

Instrument : U2021XA (MY54390014)
Measurement : 1
Channel A

OFs

1

Min

2

Instrument : U2021XA (MY55050001)
Measurement : 1
Channel A

OFS

1

Min : 4 5

3

. 4 7 dBm

Avg 5200MHz

7 5

Max 1

6 9d

Bm

Avg 5200MHz

6 0

Figure 32: 40MHz, 17dBi, Mid Channel: Maximum Condwted Output power Measured at Ch.0 & Ch.1

5.3.3.5.3 40MH z MODULATION BANDWIDTH , 17 DBI ANTENNA, HIGH CHANNEL - 5220MH z

Instrument : U2021XA (MY54390014)
Measurement : 1
Channel A

OFs

Min :

Instrument : U2021XA (MY55050001)
Measurement : 1
Channel A
OFS
Min :

Figure 33: 40MHz, 17dBi, High Channel: Maximum Condicted Output power Measured at Ch.0 & Ch.1

Avg 5200MHz

7

0 3 dBm

0 9

Max -

Avg 5200MHz

8 5

Max :

7 7

dBm
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5.3.354 A40MH z MODULATION BANDWIDTH , 6 DBI POWER, L ow CHANNEL - 5180MH z

Instrument : U2021XA (MY54390014)
Measurement : 1
Channel A Avg 5180MHz

OFS
Min : > Max 1

1 5 7 0 dBm

7 5

Instrument : U2021XA (MY55050001)

Measurement : 1

Channel A Avg 5180MHz
OFs

Min = G Max

1 7 3 4 dBm

4 3

Figure 34: 40MHz, 6dBi, Low Channel: Maximum Conduded Output power Measured at Ch.0 & Ch.1

5.3.355 40MH z MODULATION BANDWIDTH , 6 DBI POWER, MID CHANNEL - 5200MH z
|

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFS

Min ¥ Max :

1 3 9 1 dBm

0 1

Instrument : U2021XA (MY55050001)
Measurement : 1
Channel A Avg 5200MHz

OFS
Min : 5 Max :

1 8 1 dBm

9 5

Figure 35: 40MHz, 6dBi, Mid Channel: Maximum Conduded Output power Measured at Ch.0 & Ch.1
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5.3.35.6 40MH z MODULATION BANDWIDTH , 6 DBI POWER, HIGH CHANNEL - 5220MH z

Instrument : U2021XA (MY54390014)
Measurement : 1
Channel A Avg 5200MHz

OFs
Min . Max 1

1 6 7 8 dBm

8 7

Instrument : U2021XA (MY55050001)
Measurement : 1
Channel A Avg 5200MHz

OFs
Min : 2y

1 8 . 2 7 dBm

4 1

Figure 36: 40MHz, 6dBi, High Channel: Maximum Condwted Output power Measured at Ch.0 & Ch.1
5.3.3.5.7 5MHz MODULATION BANDWIDTH , 17 DBI ANTENNA, Low CHANNEL -5115MH z

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5155MHz
OFS

9 3

Min : d Max :

8 8 dBm

Instrument : U2021XA (MY55050001)
] Measurement : 1
Channel A Avg 5155MHz

OFS
Min : 3 Max 8 . RNy

9 4 dB

Figure 37: 5MHz, 17dBi, Low Channel: Maximum Conduded Output power Measured at Ch.0 & Ch.1
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5.3.3.5.8 5MHz MODULATION BANDWIDTH

, 17DBI ANTENNA, MID CHANNEL - 5200MH z

Instrument : U2021XA (MY54390014)
Measurement : 1
Channel A

OFsS

Min

Instrument : U2021XA (MY55050001)
Measurement : 1
Channel A

OFs

1

Min :

Avg 5200MHz

g9 . 3

3 0 dB

0

Max

5200MHz

Max : 9 1

9 1 dBm

Figure 38: 5MHz, 17dBi, Mid Channel: Maximum Conduded Output power Measured at Ch.0 & Ch.1

5.3.3.5.9 5MHz MODULATION BANDWIDTH , 17 DBI ANTENNA, HIGH CHANNEL - 5245MH z

Instrument : U2021XA (MY54390014)
Measurement : 1
Channel A

OFS
Min:

Instrument : U2021XA (MY55050001)
Measurement : 1
Channel A
OFS
Min : G 1

8

Avg 5245MHz

8 0

Max 6

7 5 dBm

Avg 5245MHz

8 2 &

. 2 0 dBm

Figure 39: 5MHz, 17dBi, High Channel: Maximum Condwted Output power Measured at Ch.0 & Ch.1
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5.3.3.5.10 5MH z MODULATION BANDWIDTH , 6 DBI POWER, Low CHANNEL - 5115MH z

Instrument : U2021XA (MY54390014)
Measurement : 1
Channel A Avg 5155MHz

OF
Min : . Max : 1

8 9 dBm

9 9

Instrument : U2021XA (MY55050001)
Measurement : 1
Channel A Avg 5155MHz

OFs
Min : i 3 5

1 8 . 6 9 dBm

7 5

Figure 40: 5MHz, 6dBi, Low Channel: Maximum Conductd Output power Measured at Ch.0 & Ch.1

5.3.3.5.11 5MHz MODULATION BANDWIDTH , 6 DBI POWER, MID CHANNEL - 5200MH z

Lustom views | |

Instrument : U2021XA (MY54390014)

Measurement : 1

Channel A Avg 5200MHz
OFs

Min : B Max :

1 9 6 2 dBm

7 4

Instrument : U2021XA (MY55050001)

Measurement : 1

Channel A 5200MHz
OFS

Min 2 0

1 dBm

Figure 41: 5MHz, 6dBi, Mid Channel: Maximum Conducted Output power Measured at Ch.0 & Ch.1
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5.3.3.5.12 5MH z MODULATION BANDWIDTH , 6 DBI POWER, HIGH CHANNEL - 5245MH z

Instrument : U2021XA (MY54390014)
Measurement : 1
Channel A Avg 5245MHz

6 4

5 0 dBm

Instrument : U2021XA (MY55050001)
Measurement : 1
Channel A Avg 5245MHz

Min : : Max : 8 7

8 6 dBm

Figure 42: 5MHz, 6dBi, High Channel: Maximum Conduded Output power Measured at Ch.0 & Ch.1

5.3.3.6 RESULT

Maximum Conducted Output Power for all channelbdth 40 MHz & 5 MHz modulation bandwidth is within
the specified limits. Refer below table for condated data.

?{I\AO:;)'&“O“ Bandwidth Antenna path E:'\?ar;)n el Frequency Recorded value (dBm)
40 Ch. 0 5180 6.22
40 Ch. 1 5180 7.87
40 Ch. 0 5200 12.69
40 Ch.1 5200 13.47
40 Ch.0 5245 7.03
40 Ch.1 5245 8.77
5 Ch. 0 5155 7.88
5 Ch. 1 5155 8.94
5 Ch.0 5200 9.30
5 Ch. 1 5200 10.91
5 Ch. 0 5245 6.75
5 Ch. 1 5245 8.20
Table 5: Max RF out power for 17 dBi configuration
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Modulation .

Bandwidth Antenna path Channel Frequency | Consolidated Limit (dBm) |Result
(MH2) (MHz) Power (dBm)

40 Ch.0&Ch. 1 5180 10.13 19 PASS
40 Ch.0&Ch. 1 5200 16.11 19 PASS
40 Ch.0&Ch.1 5220 10.99 19 PASS
5 Ch.0&Ch. 1 5155 11.45 19 PASS
5 Ch.0&Ch. 1 5200 13.19 19 PASS
5 Ch.0&Ch. 1 5254 10.54 19 PASS

Table 6: Consolidated values across channels anddil power for 17 dBi configuration

I(\I/I\/Ioglzj)latlon Bandwidth Antenna path E:I\;]ﬁg; el Frequency Recorded value (dBm)
40 Ch.0 5180 15.70
40 Ch.1 5180 17.34
40 Ch. 0 5200 13.91
40 Ch. 1 5200 14.91
40 Ch.0 5245 16.78
40 Ch.1 5245 18.27
5 Ch. 0 5155 17.89
5 Ch.1 5155 18.69
5 Ch. 0 5200 19.62
5 Ch.1 5200 21.11
5 Ch.0 5245 17.50
5 Ch. 1 5245 18.86

Table 7: Max RF out power for 6 dBi configuration
Modulation .
Bandwidth Antenna path Channel Frequency | Consolidated Limit (dBm) |Result
(MHz) (MHz) Power (dBm)
40 Ch.0&Ch. 1 5180 19.61 30 PASS
40 Ch.0&Ch. 1 5200 17.45 30 PASS
40 Ch.0&Ch. 1 5220 20.59 30 PASS
5 Ch.0&Ch. 1 5155 21.32 30 PASS
5 Ch.0&Ch.1 5200 23.44 30 PASS
5 Ch.0&Ch.1 5254 21.24 30 PASS

Table 8: Consolidated values across channels andaidil power for 6 dBi configuration

The recorded power in dBm was converted into Watt, and then added and convert the result back to dBm
dBmto mw =log(mwW)*10
mwWto dBm = 10"(dBnv10)
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5.3.4 POWER SPECTRAL DENSITY

5.3.4.1 TEST SPECIFICATION

Test Standard

47 CFR, Part 15, Feb 2016

Test Procedure

789033 D2 General U-NII Test Procedures New Rul&r90

Frequency Range

5725 MHz to 5850 MHz

Resolution Bandwidth

1 MHz

Video Bandwidth 3 MHz
Sweep Time 1ms
Attenuation Auto
Test Mode Conducted
Detector RMS
Input Voltage 120V AC
Input Frequency 60 Hz
Temperature 24.0 °C
Humidity 55.0 %
Tested By Nishanth/Suresh GN
Test Date 8" Feb 2016
5.3.4.2 LIMITS
Standard Reference section| Frequency range Limit

47 CFR, Part 15, Feb 2016

§15.407 a(1)

5150 MHR2&D
MHz

<17 dBm in any 1MHz band
Limit (for 6 dBi antenna
configuration) <17 dBm/MHz
Limit (for 17 dBi antenna
configuration) < 6 dBm/MHz

5.3.4.3 TEST SETUP

-

f

, Measurement
system

/

Figure 43: Typical test setup for Conducted Test
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5.3.4.4 TEST PROCEDURE

The Conducted test was performed using the Speanatyzer. Measurements were done as per Sectfon I
(PSD) of KDB'789033 D02 General UNII Test Procedures New Rule®1r01”. The RF output of the EUT
was connected to the input port of Spectrum analygag an attenuator. The graph and data capfuoed
spectrum analyzer and compared with the limitsifipdan the standard.

5.3.4.5 MEASUREMENT GRAPHS / DATA
5.345.1 40MHZz MODULATION BANDWIDTH , 17DBI ANTENNA, Low CHANNEL - 5180MH z

Keysight Spectrum Analyzer - Channel Power =R
L [ RF_[500 AC [ SENSE:INT] ALIGN AUTO 11:32:12 PMMar 22,2016
Mech Atten 16 dB ] Center Freq: 5.180000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
#FGain:Low #Atten: 16 dB Radio Device: BTS

Ref Offset 135 dB
10 dBidiv Ref 23.50 dBm
|Log

Center 5.18 GHz Span 100 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Channel Power Power Spectral Density
713 dBm /40mvHz |l -8.888 dBm /mHz |}

MSG STATUS

Figure 44: 40MHz, 17dBi, Low Channel: Power Spectriadensity Measured at Ch. 0
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BB Keysight Spectrum Analyzer - Channel Power - [E=mEN
L R |50@ AC | [ SENSE:INT| ALIGN AUTO 11:28:37 PMMar 22,2016
ICenter Freqg 5.180000000 GHz | Center Freq: 5.180000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100
‘ #FGain:Low #Atten: 18 dB Radio Device: BTS
Ref Offset 13.5 dB
10 dBidiv Ref 23.50 dBm
Log
Center 5.18 GHz Span 100 MHz
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Figure 45: 40MHz, 17dBi, Low Channel: Power Spectriadensity Measured at Ch. 1
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Figure 46: 40MHz, 17dBi, Mid Channel: Power Spectrhdensity Measured at Ch. 0
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Figure 47: 40MHz, 17dBi, Mid Channel: Power Spectrhdensity Measured at Ch. 1

5.3.45.3 40MHZz MODULATION BANDWIDTH ,17DBI ANTENNA, HIGH CHANNEL - 5220MH z
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Figure 48: 40MHz, 17dBi, High Channel: Power Spectl density Measured at Ch. 0
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Figure 49: 40MHz, 17dBi, High Channel: Power Spectl density Measured at Ch. 1
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Figure 50: 40MHz, 6dBi, Low Channel: Power Spectratiensity Measured at Ch. 0
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