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Engineering Statement: The measurements shown in this report were made in accordance with the procedures indicated, and the
emissions from this equipment were found to be within the limits applicable. 1 assume full responsibility for the accuracy and
completeness of these measurements, and for the qualifications of all persons taking them. It is further stated that upon the basis of the
measurements made, the equipment tested is capable of operation in accordance with the requirements of the FCC Rules Parts 15B,
15.247 and Industry Canada standards ICES-003, Issue 4 February 2004, RSS-210, Issue 8, Dec. 2010 under normal use and
maintenance.
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Wireless Manager, Electromagnetic Compatibility Lab

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page iii of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Report Status
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003
Report Status Sheet
Revision Report Date Reason for Revision
%) September 20, 2011 Initial Issue.
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page iv of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Table of Contents
NanoStationLocoM?2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Table of Contents

. EXECUTIVE SUIMIMAIY ...tttk bbb bbbt bbb bt bbbt b bbbt bbbt 1
A PUIPOSE OF TS ..ttt b bbb bbbt bbb b bt e bbbt bt b bbbt b e 2

B.  EXECULIVE SUMIMAIY .. .eiuiiiieitiitiiie st eeteee st te e st te et e e et e e steateeseessesee e e tesbeebeaseessesee s ebeseeabeaseeneesaenseseennenreareens 2

1. =00 [0T] o) gaT=] 0 O] ) To VT =L To] o NS 3
AL OVEIVIBW. ..ottt ettt ettt s ket b b e e Rt b e e e b e ek e e e e bt e b e A H e s e ek e e b e st e b e e b e Rt ek e s b e s e e b e eb et et e eb et ebe et e ebenrs 4

B RETBIBINCES. ...ttt b bbb R R R R R R R R e e R e Rt Rt b e Rt et e bR nnenbeere e 5

O 1) ] (OO OO OO OSSOSO UP TSP PSP 5

D. DeSCription OF TESt SAMPIE.......ccui ittt e e e e et et e s beateereenee e e steseesnenteeneens 6

E. EQUIPMENT CONTIGUIALION......c.iitiitiiitiitiest et b et bbb bbb bbb b et nb s 8

F.  SUPPOIT EQUIPMENT ...tttk bbb bbbt b bbb bbbt bbbt bbbt r et 8

G. Portsand Cabling INFOIMELION ..ot bbbt e s 8

H.  MOGAE OF OPRIALION ...tttk bbbtk b bbbkt b ettt b ettt b et 9

I. Method of Monitoring EUT OPEIratioN ..........ccciviiiiiiiiieisiinieiete sttt sttt sbesn et e b 9

R Voo L Tor= U o TSP 9

a) MOdIfICAtIONS 10 EUT ....viiiiitiiicectecece sttt sttt sttt et reebe st enn b e 9

b) Modifications t0 TeSt STANGAIG. .........covciiiieiiiice e 9

K. DiISPOSIEION OF EUT ..ottt bbbt bbbttt bbbttt bbb 9

1. Electromagnetic Compatibility Criteria for Unintentional Radiators ..........cccocviriininiininenccees 10
8§ 15.107(a) Conducted EMISSIONS LIMITS........ccciiiiiiiiiiei ittt 11

§ 15.109(a) Radiated EMISSIONS LIMILS.......cciviviviiirieieiiisieisistee ettt sssse e sesesaese e ssesenenes 17

V. Electromagnetic Compatibility Criteria for Intentional Radiators.............ccccovveiiiie s 23
§ 15.203 ANtENNA REGUITEIMENT ... ..veviiieiiieteiit ettt sttt e ettt a ettt e e e be s et e be e e et ene st be e seaseneen 24

8 15.207(a) Conducted EMISSIONS LIMITS......cociuiiiiiiiitiiieiete sttt s sb e nn e 25

8 15.247(a)(a) 6 dB and 99% BandWidth ............coooiiiiiiiii e 31

8§ 15.247(10) Peak POWET OULPUL ......ovvuiveieieieiiieteietstete sttt sttt sttt ettt se st se st be e s etese s be e snasene e 58

§ 15.247(d) Radiated Spurious Emissions Requirements and Band EAQE.........ccccvvvrvrieeiereneneneseeeeie e 72

§ 15.247(d) RF Conducted Spurious Emissions Requirements and Band EAQe.........cccevererenivrenierienereseeen 124

8§ 15.247(e) Peak POWET SPECLIAl DENSILY .....c.ciuiiieiitiieiiiteieiiste bbb bbb 161

8§ 15.247(i) Maximum PermisSible EXPOSUIE ........coiiiiiiiiiiee e e 170
RSS-GEN ReCeiVer SPUrioUS EMISSIONS ........cciiiiiiiriiieiisieieiisie ettt 171

V. TS EQUIPIMENT ...ttt bbbt bbb b s bbb bbbt b bbb bbb bbb e bt 174
VI. Certification & User’s Manual INfOrmation ..............ccccoiiiiiiiiiiioiii e sne e 176
A, Certification INTOIMALION ........oo.iiiiiiii e bbbttt et b e bbb s 177

B. Label and User’s Manual INFOrMAtION ..........ccueiieiieieeieesieeieeeesteesteesteesieeaesaesieesreesteesaesssesssesssessaessaesseaseens 181

VIL. ICES-003 Procedural & Labeling REQUITEMENTS .........cciuiiieieeie ettt sre e e ae e e enae e 183
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page v of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Table of Contents
NanoStationLocoM?2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003
List of Tables

Table 1. Executive Summary of EMC Part 15.247 CoOmMPIANCETESTING ....ccvrveiiiriiiiericisie et 2
Table 2. EUT SUMMAIY TaDIE. ..ottt bbbt b bbbt b e sb et b e st e et e ab e ebenre e 4
LI o R T 2 (=] (=] £ 01T 5
Table 4. EQUIPMENT CONFIGUIALION .....cviiviie ittt et e et e et e st e e beeseeseese e teseestesaeateereeneeseeneenreans 8
LI o ST S 1V o] o Yo gl = U o] 02T S 8
Table 6. Ports and Cabling INFOMALION ........viviieieic ettt s et e s te s b e stesaeere e e et e saeneenee e 8
Table 7. Conducted Limits for Radio Frequency Devices calculated from FCC Part 15 Subsections 15.107(a) (b) and

L5, 207() +.verveveerereerentereeresteseeteatestesesteseeseabeseeseebese e s e ebese e st eb e s R e R e R e e R e R e Rt AR e Rt SR e AR oA e e Rt AR oA e e R e R R e R e R e Rt eEenRe Rt eRene et e Re e e ebe e neerenrs 11
Table 8. Conducted Emissions - VVoltage, AC Power, Phase Line (120 VAC, 60 Hz), CETUS .......ccccoviveiiiencre e 12
Table 9. Conducted Emissions - Voltage, AC Power, Neutral Line (120 VAC, 60 Hz), CETUS ........ccocoiininiiineneiniens 13
Table 10. Conducted Emissions - Voltage, AC Power, Phase Line (120 VAC, 60 Hz), GME.........c.ccccooniininiininenens 14
Table 11. Conducted Emissions - Voltage, AC Power, Neutral Line (120 VAC, 60 Hz), GME .........cccocooiininiininenen 15
Table 12. Radiated Emissions Limits calculated from FCC Part 15, 815.109 (&) (D) ...coervvirireiniriineeeeseeiee 17
Table 13. Radiated Emissions Limits, Test Results, 30 MHz — 1 GHz, FCC Limits, CETUS........c.cccocvivnieiinenie e 18
Table 14. Radiated Emissions Limits, Test Results, 30 MHz — 1 GHz, FCC Limits, GME .........ccccocvviiiiininiene e 19
Table 15. Radiated Emissions Limits, Test Results, ICES-003 Limits, CETUS ........ccooiiiiiiinie e 20
Table 16. Conducted Limits for Intentional Radiators from FCC Part 15 § 15.207(3) ......cveovereerrerereneneeieieeniesie s 25
Table 17. Conducted Emissions, 15.207(a), Phase Line, Test Results, CETUS .........ccccov i 26
Table 18. Conducted Emissions, 15.207(a), Neutral Line, Test Results, CETUS..........cccoiv v 27
Table 19. Conducted Emissions, 15.207(a), Phase Line, Test Results, GME ..........ccccoeiviiiiiiececece e 28
Table 20. Conducted Emissions, 15.207(a), Neutral Line, Test Results, GME ..........ccccccvoiiiiiiiniesee e 29
Table 21. 6 dB Occupied Bandwidth, TESt RESUILS ........ccviiiieieie sttt st e e sreseesneeneas 32
Table 22. 99% Occupied Bandwidth, TESt RESUILS .........ccviiiieieie ittt e seesneeneas 33
Table 23. Output Power Requirements from §15.247(10) .....cvriiiiiieiiie e 58
Table 24. Peak POWEr OULPUL, TESE RESUILS ...cvviuieieiiiiteie sttt sttt ettt e sbestesbe s e enee e e nbentesneseesneeneas 59
Table 25. Peak Power Output, Test RESUILS, SUMME .........ooiiiiieiiieie sttt sreseesneeneas 59
Table 26. Restricted Bands OF OPEIratiON...........c.ciiiiiiiiiiii ettt e e st e st e e s te e beesaeaaesreesneesreeeas 72
Table 27. Radiated Emissions Limits Calculated from FCC Part 15, 8 15.209 (8) ....c.eeererierienirieriesieseeie e 73
Table 28. Peak Power Spectral Density, TESt RESUIS .........cciiiicice et ere e 162
Table 29. Spurious EMission LimitS FOr RECEIVELS .........coiiiiiiiciice sttt ettt steeaeanaeeneennee e 171
Table 30. TeSt EQUIPIMENT LIST ......cuiiiiiiiiie ettt te et e et e et e e st e st e e be e te e s bessaesseesteesteenneanneeneennee e 175

List of Plots

Plot 1. Conducted Emission, Phase Line Plot, CETUS .........ooiiiie ettt ettt st s st e st s st e be e eneeenreas 12
Plot 2. Conducted Emission, Neutral Ling PIot, CETUS ..........ooiiiiiiiie ettt ettt ebe et et e b bee e reas 13
Plot 3. Conducted Emission, Phase LiNE PlOt, GIMIE.........c..coiii oottt ettt sttt be et eeebeeereas 14
Plot 4. Conducted Emission, Neutral Ling PIOt, GIMIE ..........couvi ittt ettt ettt eaee e reas 15
Plot 5. Radiated Emissions, 30 MHz - 1 GHz, FCC LimitS, CETUS........ccci oottt 18
Plot 6. Radiated Emissions, 30 MHz - 1 GHz, FCC LimitS, GME .......c..ccoovi oottt ettt 19
Plot 7. Radiated Emissions, ICES-003 Limits, CETUS ........ooiii ittt ettt ettt st be e ebe e beeebee b 20
Plot 8. Conducted Emissions, 15.207(2), Phase Line, CETUS ......ccccoiiieiiiriiie e sesee e st sre st snenns 26
Plot 9. Conducted Emissions, 15.207(a), Neutral Ling, CETUS .......cccoiiiiiiiiie ettt 27
Plot 10. Conducted Emissions, 15.207(a), Phase LINE, GME ........cccviviieierieie e sie ettt sneens 28
Plot 11. Conducted Emissions, 15.207(a), Neutral Ling, GIMIE.........ccceueieriiieiiie e seseeeee et sneenas 29
Plot 12. 6 dB Occupied Bandwidth, LOw Channel, 802,110 ........cccviiiiiiieieieie e st eneens 34
Plot 13. 6 dB Occupied Bandwidth, Mid Channel, 802.110 .........ccooiiiiiiii e s 34
Plot 14. 6 dB Occupied Bandwidth, High Channel, 802. 11D ..........coiiiiiiiiiie e e 34
Plot 15. 6 dB Occupied Bandwidth, LOW Channel, 802. 110 ....cueieiiieriieiieieie sttt sttt s sb b 35
Plot 16. 6 dB Occupied Bandwidth, Mid Channel, 802.110 ........cocuiiiiiiiiiieie et 35
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page vi of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Table of Contents

NanoStationLocoM?2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Plot 17. 6 dB Occupied Bandwidth, High Channel, 802.110 .......cccviiviieiieiieiieie e sese e seesie e e e st se e sre e e eneens 35
Plot 18. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT5, POrt O.....cccceiviiiiiiiseeeese et 36
Plot 19. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT5, POIt O......cccceiiiiiiiiisieeieese et 36
Plot 20. 6 dB Occupied Bandwidth, High Channel, 802.11n HT5, POIT 0 ......ccooviiiiniiiieieciecese e 36
Plot 21. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT5, POt L ........ccooeiiiiriiieiieesienee et 37
Plot 22. 6 dB Occupied Bandwidth, Mid Channel, 802.110 HT5, POIt L......cccccoiiiiinieiiieneeseee e 37
Plot 23. 6 dB Occupied Bandwidth, High Channel, 802.11n HT5, POIT L .......ccooiiiiiiiieieesieee e 37
Plot 24. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT8, POIt 0 .........ccceiriereiierieisieneesie et 38
Plot 25. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT8, POt O........cccovviiiiiiiiieeieresese et 38
Plot 26. 6 dB Occupied Bandwidth, High Channel, 802.11n HT8, POIt 0 .......ccccviviiiieieeieiesese st e 38
Plot 27. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT8, POrt L.......cccccviiiiiiiiieeie et 39
Plot 28. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT8, POt L........cccccviiiieiinieeiere e se st 39
Plot 29. 6 dB Occupied Bandwidth, High Channel, 802.11n HT8, POIt 1 ......cccccviiiiiiiieeicie e 39
Plot 30. 6 dB Occupied Bandwidth, Low Channel, 802.121n HT10, POrt O......cccveiiiiiiiiiiieceeceee e 40
Plot 31. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT10, POIt 0......cceiiiiiiiieieieesere s 40
Plot 32. 6 dB Occupied Bandwidth, High Channel, 802.11n HT10, POIt 0 ....ccovviiiiiieieeece e 40
Plot 33. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT10, POIt L.....ccooiiiiiiiieieieese e 41
Plot 34. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT10, POIt L......cccoiiiiiiiiinieeese e e 41
Plot 35. 6 dB Occupied Bandwidth, High Channel, 802.11n HT10, POt 1 ....ccccociiiiiieiieieeese e e 41
Plot 36. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT20, POIt 0 .....cc.ovviiieiieieieesese e 42
Plot 37. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT20, POt O.......cccveiieiiiiie e 42
Plot 38. 6 dB Occupied Bandwidth, High Channel, 802.11n HT20, POt 0 .....ccceeoiiiiiiie e 42
Plot 39. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT20, POrt L.......cccccieiiiiiiiiecieceee e 43
Plot 40. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT20, POt L.......cccveiiiiiiiie e 43
Plot 41. 6 dB Occupied Bandwidth, High Channel, 802.11n HT20, POt 1 ......ccocoiiiiiiiiiiicce e 43
Plot 42. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT40, POrt O.......cceeiiiiiiiiiiiecie e 44
Plot 43. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT40, POIt 0......ccoviiviiiieieieesese et 44
Plot 44. 6 dB Occupied Bandwidth, High Channel, 802.11n HT40, POt O .......cccovoiiiiiiieiee e s 44
Plot 45. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT40, POIt 1.....ccoiiiiieiieeeeese e 45
Plot 46. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT40, POIt L.......coociiiiiieiieeeeere e s 45
Plot 47. 6 dB Occupied Bandwidth, High Channel, 802.11n HT40, POIt L ....ccoiiiiiieeieeeeesen e 45
Plot 48. 99% Occupied Bandwidth, LOw Channel, 802.110 .........cccooiiiiiiiiiiiie et e e 46
Plot 49. 99% Occupied Bandwidth, Mid Channel, 802.11D..........ccioiiiiiiie e 46
Plot 50. 99% Occupied Bandwidth, High Channel, 802.110 ........ccvoiiiiiie e 46
Plot 51. 99% Occupied Bandwidth, LOW Channel, 802.110 .....cccuciiiiiiiieiieiie sttt eie ettt e e e s sreesre e e enae s 47
Plot 52. 99% Occupied Bandwidth, Mid Channel, 802.110......ccc.cciieiuiiiieiieiie sttt sre e sreebeenrennee e 47
Plot 53. 99% Occupied Bandwidth, High Channel, 802.110 ........cccveiuiiiiiiieiie sttt re e be e eenae e 47
Plot 54. 99% Occupied Bandwidth, Low Channel, 802.11n HT5, POIt O ....cc.ooiiiiiieeieeeeeses e e 48
Plot 55. 99% Occupied Bandwidth, Mid Channel, 802.11n HT5, POIt O0.....ccoiiiiieieeieeeeesese e s 48
Plot 56. 99% Occupied Bandwidth, High Channel, 802.11n HT5, POt O.....c.coviiiiiieieieeesese e e 48
Plot 57. 99% Occupied Bandwidth, Low Channel, 802.11n HT5, POIt L ....c.ooiiiiiiecieieeeser e e 49
Plot 58. 99% Occupied Bandwidth, Mid Channel, 802.11n HT5, POIt L.....ccooiiiiiie e 49
Plot 59. 99% Occupied Bandwidth, High Channel, 802.11n HTS5, POt L.......cccoiiiiiieiieieeeesese e e 49
Plot 60. 99% Occupied Bandwidth, Low Channel, 802.11n HT8, POt O .......ccooiiiiiiiiieieeree e 50
Plot 61. 99% Occupied Bandwidth, Mid Channel, 802.11n HT8, POIt 0........ccceiiiiiiiiiiiieeree e e 50
Plot 62. 99% Occupied Bandwidth, High Channel, 802.11n HT8, POIt 0........ccoiiiiiiiiiiieieree e e 50
Plot 63. 99% Occupied Bandwidth, Low Channel, 802.11n HT8, POt L .......ccoiiiiiiiiiiiieeee e e 51
Plot 64. 99% Occupied Bandwidth, Mid Channel, 802.11n HT8, POI L........coci it e 51
Plot 65. 99% Occupied Bandwidth, High Channel, 802.11n HT8, POt L........cccocviiviiviieiieieese et 51
Plot 66. 99% Occupied Bandwidth, Low Channel, 802.11n HT10, POIt 0 .....ccovviieieiieieieeses e 52
Plot 67. 99% Occupied Bandwidth, Mid Channel, 802.11n HT10, POIt O......cccoiviviiieieieeee e 52
Plot 68. 99% Occupied Bandwidth, High Channel, 802.11n HT10, POIt O.....cccooviiviviieieeecese e e 52
Plot 69. 99% Occupied Bandwidth, Low Channel, 802.11n HT10, POIt 1 .....cccoiviiviieiieieee e 53
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page vii of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Table of Contents

NanoStationLocoM?2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Plot 70. 99% Occupied Bandwidth, Mid Channel, 802.11n HT10, POt L......cccooiiiiiiirieeee e 53
Plot 71. 99% Occupied Bandwidth, High Channel, 802.11n HT10, POrt L.......ccccoioiiiiiiiiieieie et 53
Plot 72. 99% Occupied Bandwidth, Low Channel, 802.11n HT20, POIt 0 .....cccoviviiiiiieeesese et 54
Plot 73. 99% Occupied Bandwidth, Mid Channel, 802.11n HT20, POIT 0........ccoeiiiiiiiienieeseeese e 54
Plot 74. 99% Occupied Bandwidth, High Channel, 802.11n HT20, POIt O.......ccceoiiiriiiieieiseneese e 54
Plot 75. 99% Occupied Bandwidth, Low Channel, 802.11n HT20, POIt L .......cooeiiiiriiiieieeieee et 55
Plot 76. 99% Occupied Bandwidth, Mid Channel, 802.11n HT20, POIt L........ccceiiiiriiiieieeseee e 55
Plot 77. 99% Occupied Bandwidth, High Channel, 802.11n HT20, POt 1........ccccotiiriiiieieineneese e 55
Plot 78. 99% Occupied Bandwidth, Low Channel, 802.11n HT40, POIt 0 .....ccoiviieiiiicieeieie e 56
Plot 79. 99% Occupied Bandwidth, Mid Channel, 802.11n HT40, POIt O ......cccooiiiiiiicieeie e 56
Plot 80. 99% Occupied Bandwidth, High Channel, 802.11n HT40, POrt O.....ccccoviiiiiiiieeese e 56
Plot 81. 99% Occupied Bandwidth, Low Channel, 802.11n HT40, POIt 1 ......ccoiiiiiiieieeiee et 57
Plot 82. 99% Occupied Bandwidth, Mid Channel, 802.11n HT40, POt L......cccccviiiiiiiiiieeieie e 57
Plot 83. 99% Occupied Bandwidth, High Channel, 802.11n HT40, POt L.......cccooiiiii i 57
Plot 84. Peak Power Output, LOW Channel, 802,111 .......cccoiuiriiiiiiiiieeieiee ettt see st sneeneens 60
Plot 85. Peak Power Output, Mid Channel, 802. 11D ........cuuiiiiirieiiiieeeiieieie ettt sttt e e seenresneeneenes 60
Plot 86. Peak Power Output, High Channel, 802.111 ......cooiiiiiiiiiiece et et 60
Plot 87. Peak Power Output, LOW Channel, 802,110 .....c.ccueiuiriirieiiiisieeieeierie ettt ste st sne e e e seeseestesnesnennes 61
Plot 88. Peak Power Output, Mid Channel, 802,110 ....uuueierierieriesieseeiieienie et sie et aree e eesee e stestesresseeseeseeseeseessessessenses 61
Plot 89. Peak Power Output, High Channel, 802. 110 .......ooeiiiiiiiieiee ettt 61
Plot 90. Peak Power Output, Low Channel, 802.11n HTS5, POt O ....ccoooiiiiiiie ettt 62
Plot 91. Peak Power Output, Mid Channel, 802.11n HT5, POIt O....ccviiiiiieiieie et 62
Plot 92. Peak Power Output, High Channel, 802.11n HT5, POIt O.....coiiveiiiiie et 62
Plot 93. Peak Power Output, Low Channel, 802.11n HTS5, POt L .....cocoiiiiii et 63
Plot 94. Peak Power Output, Mid Channel, 802.11n HT5, POt L........coiiiiiiiieieece ettt 63
Plot 95. Peak Power Output, High Channel, 802.11n HT5, POt L.......ccoiiiiiie et 63
Plot 96. Peak Power Output, Low Channel, 802.11n HT8, POt 0 ......ccocveiiiiieiirie et 64
Plot 97. Peak Power Output, Mid Channel, 802.11n HT8, POt O.....ccccuiieieiiiieiiie et 64
Plot 98. Peak Power Output, High Channel, 802.11n HT8, POIt 0.......cccveieiiirieieie et et 64
Plot 99. Peak Power Output, Low Channel, 802.11n HT8, POIt 1 .......cccveiiieie ettt 65
Plot 100. Peak Power Output, Mid Channel, 802.11n HT8, POIt L......ccccveiiiiieii et 65
Plot 101. Peak Power Output, High Channel, 802.11n HT8, POIt L.......c.ccoiiiiiiiiii ettt 65
Plot 102. Peak Power Output, Low Channel, 802.11n HT10, POt 0 .....ccooiiiiiieeie ettt 66
Plot 103. Peak Power Output, Mid Channel, 802.11n HT10, POt O .....ccccoiiiieieece e 66
Plot 104. Peak Power Output, High Channel, 802.11n HT10, POt 0.......ccoviiiiiieie e 66
Plot 105. Peak Power Output, Low Channel, 802.11n HTL10, POrt 1 ......coiviiiiiiiie et 67
Plot 106. Peak Power Output, Mid Channel, 802.11n HT10, POt L......c.cooiiiiiiieie e 67
Plot 107. Peak Power Output, High Channel, 802.11n HT10, POt L.....ccociioiiieiisese et 67
Plot 108. Peak Power Output, Low Channel, 802.11N HT20, POIt 0 ....ccueeieiie et 68
Plot 109. Peak Power Output, Mid Channel, 802.11n HT20, POIT 0 .....ccveiiiiieiise e 68
Plot 110. Peak Power Output, High Channel, 802.11n HT20, POt O.....cocviiiiiiiisesesieeeee e st 68
Plot 111. Peak Power Output, Low Channel, 802.11n HT20, POIt L ....ccooiiiiie et 69
Plot 112. Peak Power Output, Mid Channel, 802.11n HT20, POIt L ......cooiiiiie et 69
Plot 113. Peak Power Output, High Channel, 802.11n HT20, POt L.......ccoiiiiiiiiiieie it s 69
Plot 114. Peak Power Output, Low Channel, 802.11n HT40, POIT O ....cc.oiiiiiieiiiere et 70
Plot 115. Peak Power Output, Mid Channel, 802.11n HT40, POIT 0 .....ccueiiiiiieieiere et s 70
Plot 116. Peak Power Output, High Channel, 802.11n HT40, POt O.....c.cooviiiiiiiieie e e 70
Plot 117. Peak Power Output, Low Channel, 802.11n HT40, POIt L ....ccoiiiiii ettt s 71
Plot 118. Peak Power Output, Mid Channel, 802.11n HT40, POIt L ......cvoiiiieieii e se et 71
Plot 119. Peak Power Output, High Channel, 802.110 HT40, POt L.....ccociviiiieiiiesieseseeeree et sneens 71
Plot 120. Radiated Spurious Emissions, Low Channel, 802.11b, 30 MHZ — 1 GHZ.....c.cccoeiiveiii i 74
Plot 121. Radiated Spurious Emissions, Low Channel, 802.11b, 1 GHz — 4.8 GHz, AVErage .........cccceovvereiireneieneneenen, 74
Plot 122. Radiated Spurious Emissions, Low Channel, 802.11b, 1 GHz — 4.8 GHz, PeaK...........ccccvvevviviiieinieice e 74
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page viii of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Table of Contents

NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Plot 123. Radiated Spurious Emissions, Low Channel, 802.11b, 4.8 GHz — 18 GHz, AVErage .........ccccvevververrereresiesnaneanes 75
Plot 124. Radiated Spurious Emissions, Low Channel, 802.11b, 4.8 GHz — 18 GHz, PeakK.........cc.cccovvvvevveiieieieinsesreeene 75
Plot 125. Radiated Spurious Emissions, Mid Channel, 802.11b, 30 MHZ — 1 GHzZ.........ccccceoiviiiiieiisece e 75
Plot 126. Radiated Spurious Emissions, Mid Channel, 802.11b, 1 GHz — 4.8 GHz, AVErage........c.cccceovrernenenseneneennen, 76
Plot 127. Radiated Spurious Emissions, Mid Channel, 802.11b, 1 GHz — 4.8 GHz, PeaK..........c.cccceviiiiininienc e 76
Plot 128. Radiated Spurious Emissions, Mid Channel, 802.11b, 4.8 GHz — 18 GHz, AVEIage........ccccevvrerieererieenenieennen, 76
Plot 129. Radiated Spurious Emissions, Mid Channel, 802.11b, 4.8 GHz — 18 GHz, PeakK..........ccccceevririeiniene e 77
Plot 130. Radiated Spurious Emissions, High Channel, 802.11b, 30 MHZ — 1 GHZ ........cccceoiiiiiiiiicineeee e, 77
Plot 131. Radiated Spurious Emissions, High Channel, 802.11b, 1 GHz — 4.8 GHz, AVErage........ccccveevevverveireieseseseannnnns 77
Plot 132. Radiated Spurious Emissions, High Channel, 802.11b, 1 GHz — 4.8 GHz, PeaK ..........ccccvevivereieieie e 78
Plot 133. Radiated Spurious Emissions, High Channel, 802.11b, 4.8 GHz — 18 GHz, AVEIage.........cccvevververrerereseseaneanes 78
Plot 134. Radiated Spurious Emissions, High Channel, 802.11b, 4.8 GHz — 18 GHz, PeaK ...........ccccvvevevveiveieie s 78
Plot 135. Radiated Spurious Emissions, Low Channel, 802.11g, 30 MHZ — 1 GHZ.....c.cccccceiiviii i 79
Plot 136. Radiated Spurious Emissions, Low Channel, 802.11g, 1 GHz — 4.8 GHz, AVErage ........ccccccevivvvveieerieeie e 79
Plot 137. Radiated Spurious Emissions, Low Channel, 802.11g, 1 GHz — 4.8 GHz, Peak..........ccccocerviininiiiencieee, 79
Plot 138. Radiated Spurious Emissions, Low Channel, 802.11g, 4.8 GHz — 18 GHz, AVErage ..........ccccooervereneienenieennen, 80
Plot 139. Radiated Spurious Emissions, Low Channel, 802.11g, 4.8 GHz — 18 GHz, PeaK..........ccccooevireniiiienciiseneeen, 80
Plot 140. Radiated Spurious Emissions, Mid Channel, 802.11¢, 30 MHZ — 1 GHZ.........cccoeviiiiiiie e 80
Plot 141. Radiated Spurious Emissions, Mid Channel, 802.11g, 1 GHz — 4.8 GHz, AVErage........c.cocevvreneenennicneneennen, 81
Plot 142. Radiated Spurious Emissions, Mid Channel, 802.11g, 1 GHz — 4.8 GHz, PeaK..........ccccocereiineniiineneseneee, 81
Plot 143. Radiated Spurious Emissions, Mid Channel, 802.11g, 4.8 GHz — 18 GHz, AvVerage.........ccccocevviveriveieeieeerennnenn 81
Plot 144. Radiated Spurious Emissions, Mid Channel, 802.11g, 4.8 GHz — 18 GHz, PeaK.............cccoocevievivnivecr e, 82
Plot 145. Radiated Spurious Emissions, High Channel, 802.119, 30 MHZ — 1 GHZ ........c.coceiiieii i 82
Plot 146. Radiated Spurious Emissions, High Channel, 802.119, 1 GHz — 4.8 GHz, AVErage........ccccccvvivvrvereesieeie e 82
Plot 147. Radiated Spurious Emissions, High Channel, 802.119, 1 GHz — 4.8 GHz, PeaK .........cc.cccevevieveein e, 83
Plot 148. Radiated Spurious Emissions, High Channel, 802.11g, 4.8 GHz — 18 GHz, AVErage..........ccccccvviveviveveevveerennnenn 83
Plot 149. Radiated Spurious Emissions, High Channel, 802.11g, 4.8 GHz — 18 GHz, PeaK ........c..ccccvvivriererene v 83
Plot 150. Radiated Spurious Emissions, Low Channel, 802.11n HT5, 30 MHZ — 1 GHZ........cccoocviiiiiiinieee e 84
Plot 151. Radiated Spurious Emissions, Low Channel, 802.11n HT5, 1 GHz — 4.8 GHz, AVerage .......c.cccceovveriecrenieennen. 84
Plot 152. Radiated Spurious Emissions, Low Channel, 802.11n HT5, 1 GHz — 4.8 GHz, PeaK.........c.ccecvevvvenrivnninenne, 84
Plot 153. Radiated Spurious Emissions, Low Channel, 802.11n HT5, 4.8 GHz — 18 GHz, Average..........ccccooevvvireniennen. 85
Plot 154. Radiated Spurious Emissions, Low Channel, 802.11n HT5, 4.8 GHz — 18 GHz, PeaK........c.c.ccccovvvvevvcciv e, 85
Plot 155. Radiated Spurious Emissions, Mid Channel, 802.11n HT5, 30 MHZ — 1 GHZ ... 85
Plot 156. Radiated Spurious Emissions, Mid Channel, 802.11n HT5, 1 GHz — 4.8 GHz, AVerage.........ccccccevvvevvevreanennnnn. 86
Plot 157. Radiated Spurious Emissions, Mid Channel, 802.11n HT5, 1 GHz — 4.8 GHz, PeaK ..........ccccccevvvvvvececcir e, 86
Plot 158. Radiated Spurious Emissions, Mid Channel, 802.11n HT5, 4.8 GHz — 18 GHz, Average...........ccceevevvevvvivennnann 86
Plot 159. Radiated Spurious Emissions, Mid Channel, 802.11n HT5, 4.8 GHz — 18 GHz, PeaK ........c.ccccvvvevvece e, 87
Plot 160. Radiated Spurious Emissions, High Channel, 802.11n HT5, 30 MHZ — 1 GHZ....ccccocoiiiiviieceee e 87
Plot 161. Radiated Spurious Emissions, High Channel, 802.11n HT5, 1 GHz — 4.8 GHz, Average ........ccccceecevevvrvsveennne. 87
Plot 162. Radiated Spurious Emissions, High Channel, 802.11n HT5, 1 GHz — 4.8 GHz, PeaK........c..ccccevvvenrvvnncrenne 88
Plot 163. Radiated Spurious Emissions, High Channel, 802.11n HT5, 4.8 GHz — 18 GHz, AVerage .........cccccevevvevrvrvenenne. 88
Plot 164. Radiated Spurious Emissions, High Channel, 802.11n HT5, 4.8 GHz — 18 GHz, PeaK......c..cccccevvvevevvnninennne. 88
Plot 165. Radiated Spurious Emissions, Low Channel, 802.11n HT8, 30 MHz — 1 GHZ........cccoocvviiiviieieee e 89
Plot 166. Radiated Spurious Emissions, Low Channel, 802.11n HT8, 1 GHz — 4.8 GHz, AVerage.........cccoceeevereneresuenee 89
Plot 167. Radiated Spurious Emissions, Low Channel, 802.11n HT8, 1 GHz — 4.8 GHz, PeakK.........ccccceoeiiiiniiinciccne 89
Plot 168. Radiated Spurious Emissions, Low Channel, 802.11n HT8, 4.8 GHz — 18 GHz, AVerage .........cccecevuerenerenuennee 90
Plot 169. Radiated Spurious Emissions, Low Channel, 802.11n HT8, 4.8 GHz — 18 GHz, PeakK..........ccccccoeiiniiiniicinnnne. 90
Plot 170. Radiated Spurious Emissions, Mid Channel, 802.11n HT8, 30 MHZ — 1 GHZ ......ccoceiiiiiiiiiieeee e 90
Plot 171. Radiated Spurious Emissions, Mid Channel, 802.11n HT8, 1 GHz — 4.8 GHz, Average..........cccccocvverniinenennnen. 91
Plot 172. Radiated Spurious Emissions, Mid Channel, 802.11n HT8, 1 GHz — 4.8 GHz, Peak .........cccceevervrerernrnsnennne 91
Plot 173. Radiated Spurious Emissions, Mid Channel, 802.11n HT8, 4.8 GHz — 18 GHz, Average..........ccccooervverenieenen. 91
Plot 174. Radiated Spurious Emissions, Mid Channel, 802.11n HT8, 4.8 GHz — 18 GHz, PeaK .......c..cccervvverernrninennnne 92
Plot 175. Radiated Spurious Emissions, High Channel, 802.11n HT8, 30 MHZ — 1 GHZ.....c.cccooovvvvvieeeee e 92
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page ix of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Table of Contents

NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Plot 176. Radiated Spurious Emissions, High Channel, 802.11n HT8, 1 GHz — 4.8 GHz, Average ........ccccceeeevevervsesvenne. 92
Plot 177. Radiated Spurious Emissions, High Channel, 802.11n HT8, 1 GHz — 4.8 GHz, PeaK........c..cccccevvvveievnnnirennnne, 93
Plot 178. Radiated Spurious Emissions, High Channel, 802.11n HT8, 4.8 GHz — 18 GHz, AVerage ......c..ccccceeevvrvivnennnne. 93
Plot 179. Radiated Spurious Emissions, High Channel, 802.11n HT8, 4.8 GHz — 18 GHz, PeaK......c..ccccceveviniiiinirinnne. 93
Plot 180. Radiated Spurious Emissions, Low Channel, 802.11n HT10, 30 MHZ — 1 GHZ.......ccccoioiiiiiiieiee e 94
Plot 181. Radiated Spurious Emissions, Low Channel, 802.11n HT10, 1 GHz — 4.8 GHz, Average..........ccccooevvvvneninenne. 94
Plot 182. Radiated Spurious Emissions, Low Channel, 802.11n HT10, 1 GHz — 4.8 GHz, Peak..........ccccceoeveneivnninannne. 94
Plot 183. Radiated Spurious Emissions, Low Channel, 802.11n HT10, 4.8 GHz — 18 GHz, Average...........c.cceceevrenvennnnen. 95
Plot 184. Radiated Spurious Emissions, Low Channel, 802.11n HT10, 4.8 GHz — 18 GHz, PeaK........c..ccccceeerervrvsrannnne. 95
Plot 185. Radiated Spurious Emissions, Mid Channel, 802.11n HT10, 30 MHZ — L GHzZ ......cccccoiivvivcieee e 95
Plot 186. Radiated Spurious Emissions, Mid Channel, 802.11n HT10, 1 GHz — 4.8 GHz, AVerage........ccccceevvervrvsresnene. 96
Plot 187. Radiated Spurious Emissions, Mid Channel, 802.11n HT10, 1 GHz — 4.8 GHz, PeaK ..........ccccervvverevnsnsnanenne, 96
Plot 188. Radiated Spurious Emissions, Mid Channel, 802.11n HT10, 4.8 GHz — 18 GHz, AVerage..........cccceevvsvrvsrranene. 96
Plot 189. Radiated Spurious Emissions, Mid Channel, 802.11n HT10, 4.8 GHz — 18 GHz, PeaK ..........ccccccovvvevvecir e, 97
Plot 190. Radiated Spurious Emissions, High Channel, 802.11n HT10, 30 MHZ — 1 GHZ.......c.cccooviiiiiieieee e 97
Plot 191. Radiated Spurious Emissions, High Channel, 802.11n HT10, 1 GHz — 4.8 GHz, AVEerage ........ccccccovcvvvrcvsvanenne. 97
Plot 192. Radiated Spurious Emissions, High Channel, 802.11n HT10, 1 GHz — 4.8 GHz, PeaK......c..cccccevvrervvvnninannne, 98
Plot 193. Radiated Spurious Emissions, High Channel, 802.11n HT10, 4.8 GHz — 18 GHz, AVerage ........cccccocevvvvvrvvanenne. 98
Plot 194. Radiated Spurious Emissions, High Channel, 802.11n HT10, 4.8 GHz — 18 GHz, PeaK ..........cccoceverervrvinancnne. 98
Plot 195. Radiated Spurious Emissions, Low Channel, 802.11n HT20, 30 MHZ — 1 GHZ.......c.ccocviiiiiieiee e 99
Plot 196. Radiated Spurious Emissions, Low Channel, 802.11n HT20, 1 GHz — 4.8 GHz, Average..........cccoevevvevveivennnnnn. 99
Plot 197. Radiated Spurious Emissions, Low Channel, 802.11n HT20, 1 GHz — 4.8 GHz, PeaK........c.c.ccccovvvvevvccircnnnnnne, 99
Plot 198. Radiated Spurious Emissions, Low Channel, 802.11n HT20, 4.8 GHz — 18 GHz, Average .........cc.cceeevvvverunenne. 100
Plot 199. Radiated Spurious Emissions, Low Channel, 802.11n HT20, 4.8 GHz — 18 GHz, PeaK...........c..ccccoevvvrverinnee. 100
Plot 200. Radiated Spurious Emissions, Mid Channel, 802.11n HT20, 30 MHZ — 1 GHzZ .......c.coevviviiiiieiie e, 100
Plot 201. Radiated Spurious Emissions, Mid Channel, 802.11n HT20, 1 GHz — 4.8 GHz, Average........c..ccccccevvvvrverunenne. 101
Plot 202. Radiated Spurious Emissions, Mid Channel, 802.11n HT20, 1 GHz — 4.8 GHz, PeaK ..........cccceveveriviinnnnnanns 101
Plot 203. Radiated Spurious Emissions, Mid Channel, 802.11n HT20, 4.8 GHz — 18 GHz, AVErage..........c.ccocevvrerrenenen. 101
Plot 204. Radiated Spurious Emissions, Mid Channel, 802.11n HT20, 4.8 GHz — 18 GHz, PeaK ........ccccevevvrvvvnninennns 102
Plot 205. Radiated Spurious Emissions, High Channel, 802.11n HT20, 30 MHZ — 1 GHZ .......cccooviiiiiveieecece e 102
Plot 206. Radiated Spurious Emissions, High Channel, 802.11n HT20, 1 GHz — 4.8 GHz, AVerage ..........ccoceeevvcvrvrnenens 102
Plot 207. Radiated Spurious Emissions, High Channel, 802.11n HT20, 1 GHz — 4.8 GHz, PeaK........c..ccccocevvevveinecinnnn. 103
Plot 208. Radiated Spurious Emissions, High Channel, 802.11n HT20, 4.8 GHz — 18 GHz, Average ...........cccccceevevuene.. 103
Plot 209. Radiated Spurious Emissions, High Channel, 802.11n HT20, 4.8 GHz — 18 GHz, PeaK..........c..cccceevvevverinnnn. 103
Plot 210. Radiated Spurious Emissions, Low Channel, 802.11n HT40, 30 MHzZ — 1 GHz.......c.ccoeeviiiiiieie e 104
Plot 211. Radiated Spurious Emissions, Low Channel, 802.11n HT40, 1 GHz — 4.8 GHz, Average...........ccccoevvvevverunennn. 104
Plot 212. Radiated Spurious Emissions, Low Channel, 802.11n HT40, 1 GHz — 4.8 GHz, PeaK.........c.cccccccvvvvvvveivesinnen. 104
Plot 213. Radiated Spurious Emissions, Low Channel, 802.11n HT40, 4.8 GHz — 18 GHz, Average.........c.ccoceevveneennen. 105
Plot 214. Radiated Spurious Emissions, Low Channel, 802.11n HT40, 4.8 GHz — 18 GHz, PeaK........c..cccccevvrcvrcvnnrnanens 105
Plot 215. Radiated Spurious Emissions, Mid Channel, 802.11n HT40, 30 MHZ — L GHZ ......cocviii v 105
Plot 216. Radiated Spurious Emissions, Mid Channel, 802.11n HT40, 1 GHz — 4.8 GHz, AVerage.........c.ccoceeveerenieenen. 106
Plot 217. Radiated Spurious Emissions, Mid Channel, 802.11n HT40, 1 GHz — 4.8 GHz, PeaK .........cccccevervrcvicvnninennns 106
Plot 218. Radiated Spurious Emissions, Mid Channel, 802.11n HT40, 4.8 GHz — 18 GHz, AVErage..........c.cceevverervercnen. 106
Plot 219. Radiated Spurious Emissions, Mid Channel, 802.11n HT40, 4.8 GHz — 18 GHz, PeaK ........ccccceoeiiiiiiniicnns 107
Plot 220. Radiated Spurious Emissions, High Channel, 802.11n HT40, 30 MHZ — 1 GHZ .......ccccooiiiiiiiiiiiice e, 107
Plot 221. Radiated Spurious Emissions, High Channel, 802.11n HT40, 1 GHz — 4.8 GHz, AVerage ..........ccccceevvenennennns 107
Plot 222. Radiated Spurious Emissions, High Channel, 802.11n HT40, 1 GHz — 4.8 GHz, PeaK.........ccccccoeiiniiininnnnnns 108
Plot 223. Radiated Spurious Emissions, High Channel, 802.11n HT40, 4.8 GHz — 18 GHz, AVErage .........c.ccoeevvevereennns 108
Plot 224. Radiated Spurious Emissions, High Channel, 802.11n HT40, 4.8 GHz — 18 GHz, PeaK .......c..cccocvvvvivvvnninannn 108
Plot 225. Radiated Restricted Band Edge, Low Channel, 802.11h, AVEIage .......ccccerurerueiiirieieenieise e 109
Plot 226. Radiated Restricted Band Edge, Low Channel, 802.110, PEaK..........ccccvviviiiiieiieieie e 109
Plot 227. Radiated Restricted Band Edge, High Channel, 802.110, AVEIA0E ......ccccvvveieieriere e se st eesee e 110
Plot 228. Radiated Restricted Band Edge, High Channel, 802.11h, PeaK.........cccoveviiiiiiieieie e 110
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page x of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Table of Contents

NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Plot 229. Radiated Restricted Band Edge, Low Channel, 802.110, AVEIAQE .......cccovieeeeieeiiereriesesestesieeeeseessesseseessessneneas 111
Plot 230. Radiated Restricted Band Edge, Low Channel, 802.110, PEaK..........cccceciviieieiieieie st 111
Plot 231. Radiated Restricted Band Edge, High Channel, 802.110, AVEIA0E ......ccccvvveieieeiiereriesesiesteseeeeseeseesieseessesseeneas 111
Plot 232. Radiated Restricted Band Edge, High Channel, 802.110, PeaK ..........c.coeiiiiiiiiiiiesineee e 112
Plot 233. Radiated Restricted Band Edge, Low Channel, 802.11n HT5, AVEIAQE.......cccceoiririeriririeine e 113
Plot 234. Radiated Restricted Band Edge, Low Channel, 802.11n HT5, PEAK .......ccccoiieiiiiiiiinieee e 113
Plot 235. Radiated Restricted Band Edge, High Channel, 802.11n HT5, AVEIA0E .......ccceoiiirieiinenieise e 113
Plot 236. Radiated Restricted Band Edge, High Channel, 802.11n HT5, PeaK........ccccceriiiiieiiincce e 114
Plot 237. Radiated Restricted Band Edge, Low Channel, 802.11n HT8, AVEIaQE........ccoeiveruerereseseeieeieseesiesiesressesnneneas 115
Plot 238. Radiated Restricted Band Edge, Low Channel, 802.11n HT8, PEaK ..........ccccveivirierieiire i see e e 115
Plot 239. Radiated Restricted Band Edge, High Channel, 802.11n HT8, AVEIA0E ......cccciveveieerieresesesieeie e ste e sne e sneeneas 115
Plot 240. Radiated Restricted Band Edge, High Channel, 802.11n HT8, PeaK..........ccccveiviiiereiire i 116
Plot 241. Radiated Restricted Band Edge, Low Channel, 802.11n HT10, AVErage......c.coerveruerereresresieerieseessessessessesseesens 117
Plot 242. Radiated Restricted Band Edge, Low Channel, 802.11n HT10, PeakK ........c.ccovevveiiiiiiiinieceee e 117
Plot 243. Radiated Restricted Band Edge, High Channel, 802.11n HT10, AVEIAQE ........covvirierirenieieenenieesieee e 117
Plot 244. Radiated Restricted Band Edge, High Channel, 802.11n HT10, PeaK........cccoiriererierieiesineeieenese e 118
Plot 245. Radiated Restricted Band Edge, Low Channel, 802.11n HT20, AVEIage........ccoverieirenienineneneesienee s 119
Plot 246. Radiated Restricted Band Edge, Low Channel, 802.11n HT20, PEAK ........ccccueiirrierirene e 119
Plot 247. Radiated Restricted Band Edge, High Channel, 802.11n HT20, AVEIAQgE ........covirieieenieinenienieesieieie s 119
Plot 248. Radiated Restricted Band Edge, High Channel, 802.11n HT20, PeaK........c.ccoieieririerieie e 120
Plot 249. Radiated Restricted Band Edge, Low Channel, 802.11n HT40, AVErage.......ccccveveiierierieeiieseesie e seeseesaeenas 121
Plot 250. Radiated Restricted Band Edge, Low Channel, 802.11n HT40, PeakK ..........ccceevveiiiiiiiicsee e 121
Plot 251. Radiated Restricted Band Edge, High Channel, 802.11n HT40, AVEIage ........cccvevvrverierieeiiiesieesiesieeseesneesneenas 121
Plot 252. Radiated Restricted Band Edge, High Channel, 802.11n HT40, PeaK...........cccocveiiiiieiieriece e 122
Plot 253. Conducted Spurious Emissions, Low Channel, 802.11b, 30 MHz — L GHzZ.........ccccoiviviiiee e 125
Plot 254. Conducted Spurious Emissions, Low Channel, 802.11b, 1 GHz — 26 GHz...........cccccceviivieviece e 125
Plot 255. Conducted Spurious Emissions, Mid Channel, 802.11b, 30 MHZ — 1 GHZ........ccoocoiivviiviviieeeeee e 125
Plot 256. Conducted Spurious Emissions, Mid Channel, 802.11b, 1 GHZ — 26 GHZ ........ccccoceiiviiviiviieeceee e 126
Plot 257. Conducted Spurious Emissions, High Channel, 802.11b, 30 MHZ — 1 GHZ ..o, 126
Plot 258. Conducted Spurious Emissions, High Channel, 802.11b, 1 GHz — 26 GHZ.........ccccoovviiiiiiiiieeeeee, 126
Plot 259. Conducted Spurious Emissions, Low Channel, 802.11g, 30 MHZ — 1 GHZ.........ccccooiiiiiiiiiiieeeceeee, 127
Plot 260. Conducted Spurious Emissions, Low Channel, 802.11¢g, 1 GHz — 26 GHzZ...........ccccccevievieviieiee e 127
Plot 261. Conducted Spurious Emissions, Mid Channel, 802.119, 30 MHZ — 1 GHZ..........ccccoeviievieiiece e 127
Plot 262. Conducted Spurious Emissions, Mid Channel, 802.11g, 1 GHz — 26 GHZ ..........ccccocevievievieieece e 128
Plot 263. Conducted Spurious Emissions, High Channel, 802.11¢g, 30 MHZ — 1 GHz ..., 128
Plot 264. Conducted Spurious Emissions, High Channel, 802.11g, 1 GHz — 26 GHz..........c.cccvievieviiiieece e 128
Plot 265. Conducted Spurious Emissions, Low Channel, 802.11n HT5, Port 0, 30 MHz — 1 GHz .........cccoceieivievveciee. 129
Plot 266. Conducted Spurious Emissions, Low Channel, 802.11n HT5, Port 0, 1 GHz — 26 GHz........cccovevvvcvvvnrienee, 129
Plot 267. Conducted Spurious Emissions, Mid Channel, 802.11n HT5, Port 0, 30 MHz — L GHz.....c.cceoveveviivvecicenee, 129
Plot 268. Conducted Spurious Emissions, Mid Channel, 802.11n HT5, Port 0, 1 GHz — 26 GHzZ .......cceovevevvivvveieenees 130
Plot 269. Conducted Spurious Emissions, High Channel, 802.11n HT5, Port 0, 30 MHzZ — 1 GHZ .....ccocoveviviiivvceeeee, 130
Plot 270. Conducted Spurious Emissions, High Channel, 802.11n HT5, Port 0, 1 GHz — 26 GHZ .......cccevevvvcvvvnnienee, 130
Plot 271. Conducted Spurious Emissions, Low Channel, 802.11n HT5, Port 1, 30 MHzZ — 1 GHZ ......ccocovevevvivvieeeee, 131
Plot 272. Conducted Spurious Emissions, Low Channel, 802.11n HT5, Port 1, 1 GHz — 26 GHz........ccoeiiiiiiiiiiicen, 131
Plot 273. Conducted Spurious Emissions, Mid Channel, 802.11n HT5, Port 1, 30 MHzZ — 1 GHz.......cccoiiiiiiiiiiicn, 131
Plot 274. Conducted Spurious Emissions, Mid Channel, 802.11n HT5, Port 1, 1 GHz — 26 GHzZ .......cccoiiiiiiiiiiice, 132
Plot 275. Conducted Spurious Emissions, High Channel, 802.11n HT5, Port 1, 30 MHZ — 1 GHZ .....ccocoviiiiiiiiiice, 132
Plot 276. Conducted Spurious Emissions, High Channel, 802.11n HT5, Port 1, 1 GHz — 26 GHZ .......ccceiiiiiiiiiiicee, 132
Plot 277. Conducted Spurious Emissions, Low Channel, 802.11n HT8, Port 0, 30 MHz — 1 GHZ .......ccoevvvvicvvvinnnnnn, 133
Plot 278. Conducted Spurious Emissions, Low Channel, 802.11n HT8, Port 0, 1 GHz — 26 GHz........cccccoevvvvvvnninnnn, 133
Plot 279. Conducted Spurious Emissions, Mid Channel, 802.11n HT8, Port 0, 30 MHz — L GHz.......cccovevvvvvcevvnnennn, 133
Plot 280. Conducted Spurious Emissions, Mid Channel, 802.11n HT8, Port 0, 1 GHz — 26 GHzZ ........ccccevvvvvivvvnninennn, 134
Plot 281. Conducted Spurious Emissions, High Channel, 802.11n HT8, Port 0, 30 MHZ — 1 GHZ ......ccccovvvvvvvinnennn, 134
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page xi of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Table of Contents

NanoStationLocoM?2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Plot 282. Conducted Spurious Emissions, High Channel, 802.11n HT8, Port 0, 1 GHz — 26 GHz .......c.ccccecevevievvininnen, 134
Plot 283. Conducted Spurious Emissions, Low Channel, 802.11n HT8, Port 1, 30 MHz — 1 GHz .......cccccovvvvivvenncnnen, 135
Plot 284. Conducted Spurious Emissions, Low Channel, 802.11n HT8, Port 1, 1 GHz — 26 GHz........cccccoevevvvvnninennn, 135
Plot 285. Conducted Spurious Emissions, Mid Channel, 802.11n HT8, Port 1, 30 MHz — L GHz.......cccoeiiiiiiiinie, 135
Plot 286. Conducted Spurious Emissions, Mid Channel, 802.11n HT8, Port 1, 1 GHz — 26 GHzZ .......cccoveiiveii i, 136
Plot 287. Conducted Spurious Emissions, High Channel, 802.11n HT8, Port 1, 30 MHZ — 1 GHZ ......cocceiiiiiiiiiiieen, 136
Plot 288. Conducted Spurious Emissions, High Channel, 802.11n HT8, Port 1, 1 GHz — 26 GHZ .......ccceoeviii i, 136
Plot 289. Conducted Spurious Emissions, Low Channel, 802.11n HT10, Port 0, 30 MHz — 1 GHzZ .....ccccoeiiiiiiiiiiie, 137
Plot 290. Conducted Spurious Emissions, Low Channel, 802.11n HT10, Port 0, 1 GHz — 26 GHz......c.ccccccevevvvvvvinnnn, 137
Plot 291. Conducted Spurious Emissions, Mid Channel, 802.11n HT10, Port 0, 30 MHz — 1 GHz......c.ccccoevvvivvvvninnnn, 137
Plot 292. Conducted Spurious Emissions, Mid Channel, 802.11n HT10, Port 0, 1 GHz — 26 GHz .........c.ccccecevivvivvnrnnen, 138
Plot 293. Conducted Spurious Emissions, High Channel, 802.11n HT10, Port 0, 30 MHz — 1 GHz ......cccoeivivvvvninnen, 138
Plot 294. Conducted Spurious Emissions, High Channel, 802.11n HT10, Port 0, 1 GHz — 26 GHz.......cc.cceeevvvvvvinnen, 138
Plot 295. Conducted Spurious Emissions, Low Channel, 802.11n HT10, Port 1, 30 MHzZ — 1 GHz.......c.cocveovvvevveee. 139
Plot 296. Conducted Spurious Emissions, Low Channel, 802.11n HT10, Port 1, 1 GHz — 26 GHzZ......c.cceoevvvvvvnnrinnnn, 139
Plot 297. Conducted Spurious Emissions, Mid Channel, 802.11n HT10, Port 1, 30 MHz — 1 GHZ......cccevvvviv v, 139
Plot 298. Conducted Spurious Emissions, Mid Channel, 802.11n HT10, Port 1, 1 GHz — 26 GHZ .......cccovvvvvvvininnnns 140
Plot 299. Conducted Spurious Emissions, High Channel, 802.11n HT10, Port 1, 30 MHZ — 1 GHzZ ......cccoevvivvvviinen, 140
Plot 300. Conducted Spurious Emissions, High Channel, 802.11n HT10, Port 1, 1 GHz — 26 GHz .......cccovvvvvvvinienen, 140
Plot 301. Conducted Spurious Emissions, Low Channel, 802.11n HT20, Port 0, 30 MHz — 1 GHz.....cccevvvvivviiiienen, 141
Plot 302. Conducted Spurious Emissions, Low Channel, 802.11n HT20, Port 0, 1 GHz — 26 GHz........c..cccecevvvevvevinnee. 141
Plot 303. Conducted Spurious Emissions, Mid Channel, 802.11n HT20, Port 0, 30 MHz — 1 GHz........cc.ccccoevvvvvecnee. 141
Plot 304. Conducted Spurious Emissions, Mid Channel, 802.11n HT20, Port 0, 1 GHz —26 GHz ........c..cccecoevivvivecieee. 142
Plot 305. Conducted Spurious Emissions, High Channel, 802.11n HT20, Port 0,30 MHzZ — 1 GHz ......c.coceoii e, 142
Plot 306. Conducted Spurious Emissions, High Channel, 802.11n HT20, Port 0, 1 GHz — 26 GHz.......c..cccccocvvcvevvevieee. 142
Plot 307. Conducted Spurious Emissions, Low Channel, 802.11n HT20, Port 1,30 MHz — 1 GHz.......ccccocvevvvvvvvee. 143
Plot 308. Conducted Spurious Emissions, Low Channel, 802.11n HT20, Port 1, 1 GHz — 26 GHz......c.cceovvevvvviniennns 143
Plot 309. Conducted Spurious Emissions, Mid Channel, 802.11n HT20, Port 1, 30 MHz — 1 GHzZ......ccccevvvvvcvvvinnennn, 143
Plot 310. Conducted Spurious Emissions, Mid Channel, 802.11n HT20, Port 1, 1 GHz — 26 GHzZ .......cccoevvvvvvnnnnnee, 144
Plot 311. Conducted Spurious Emissions, High Channel, 802.11n HT20, Port 1, 30 MHZ — 1 GHzZ ......ccevevviviivrce, 144
Plot 312. Conducted Spurious Emissions, High Channel, 802.11n HT20, Port 1, 1 GHz — 26 GHz.......cccoevvivvvnrrenens 144
Plot 313. Conducted Spurious Emissions, Low Channel, 802.11n HT40, Port 0, 30 MHz — 1 GHz.......cccoceeeevvvvvee. 145
Plot 314. Conducted Spurious Emissions, Low Channel, 802.11n HT40, Port 0, 1 GHz — 26 GHz........c..cccccoevvvvvecinen. 145
Plot 315. Conducted Spurious Emissions, Mid Channel, 802.11n HT40, Port 0, 30 MHz — 1 GHz........c..ccceooevvevvecinee. 145
Plot 316. Conducted Spurious Emissions, Mid Channel, 802.11n HT40, Port 0, 1 GHz —26 GHz ...........cccceeevvevvecieee. 146
Plot 317. Conducted Spurious Emissions, High Channel, 802.11n HT40, Port 0,30 MHzZ —1 GHz ......c..coceevevvivveee. 146
Plot 318. Conducted Spurious Emissions, High Channel, 802.11n HT40, Port 0, 1 GHz — 26 GHz.......c..cccccoevvevveciee. 146
Plot 319. Conducted Spurious Emissions, Low Channel, 802.11n HT40, Port 1, 30 MHz — 1 GHz....ccocovevvvvivveeece, 147
Plot 320. Conducted Spurious Emissions, Low Channel, 802.11n HT40, Port 1, 1 GHz — 26 GHzZ......cccceovvvvcvvvinrennns 147
Plot 321. Conducted Spurious Emissions, Mid Channel, 802.11n HT40, Port 1, 30 MHz — 1 GHZ......cccceoevvvvvivnrnnnnns 147
Plot 322. Conducted Spurious Emissions, Mid Channel, 802.11n HT40, Port 1, 1 GHz — 26 GHzZ ......ccccoeviivvviviennes 148
Plot 323. Conducted Spurious Emissions, High Channel, 802.11n HT40, Port 1, 30 MHZ — 1 GHZ ......cccoevivvvvircne, 148
Plot 324. Conducted Spurious Emissions, High Channel, 802.11n HT40, Port 1, 1 GHz —26 GHz.......cceoeveivvvercne, 148
Plot 325. Conducted Band Edge, LOW Channel, 802. 11D .......c.coiiiiiiiiieieiese et sbe e 149
Plot 326. Conducted Band Edge, High Channel, 802.11D.........ccoiiiiiiiieieiee et 149
Plot 327. Conducted Band Edge, Low Channel, 802.110 20 MHZ .......ccooiiiiiiiiiiie e 150
Plot 328. Conducted Band Edge, High Channel, 802.110 20 MHZ...........coiiiiiiiiiie et 150
Plot 329. Conducted Band Edge, Low Channel, 802.11n HT5, POt 0 .....cooiiiiiiiiieiieiie et s 151
Plot 330. Conducted Band Edge, High Channel, 802.11n HT5, POt O.....cveveiiiiiiie e sie e sie st e e s eneas 151
Plot 331. Conducted Band Edge, Low Channel, 802.110 HT5, POIt 1 .....covoiiiiiiiiie e sie e se st eneas 152
Plot 332. Conducted Band Edge, High Channel, 802.11n HT5, POt L......ccccoiiiiiieiieeieieeie e e seesie e see s e s 152
Plot 333. Conducted Band Edge, Low Channel, 802.11n HT8, POt 0 .....ccccceiiiiriieeieieeie e e et eeee e see s sse e s 153
Plot 334. Conducted Band Edge, High Channel, 802.11n HT8, POIt 0.....c.cceiiiiiiieeieeeiese e e e eeee e see s sneeneas 153
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page xii of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Table of Contents

NanoStationLocoM?2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Plot 335. Conducted Band Edge, Low Channel, 802.11n HT8, POt 1 ......ccccoiiiiiiii et eneas 154
Plot 336. Conducted Band Edge, High Channel, 802.110 HT8, POIt L.......ccccoiiiiiieeieieeie e e seste e sie s eneas 154
Plot 337. Conducted Band Edge, Low Channel, 802.11n HT10, POIt O ......cceiiiiiiii e 155
Plot 338. Conducted Band Edge, High Channel, 802.11n HT10, POIt O.......cceoiiiiieiiirieisiesieee e 155
Plot 339. Conducted Band Edge, Low Channel, 802.11n HT10, POIT L ..ot 156
Plot 340. Conducted Band Edge, High Channel, 802.11n HT10, POIt 1.......cccooiiiriiiiieine et 156
Plot 341. Conducted Band Edge, Low Channel, 802.11n HT20, POIT O ......oouiiiiiiiieieeies e 157
Plot 342. Conducted Band Edge, High Channel, 802.11n HT20, POIt O.......ccooiiirieiiiieisienieiseseee e 157
Plot 343. Conducted Band Edge, Low Channel, 802.11n HT20, POIt L ......ccoiiiiiiie et 158
Plot 344. Conducted Band Edge, High Channel, 802.11n HT20, POrt L.......cccccoiviiiiieieieeie e se st e eneas 158
Plot 345. Conducted Band Edge, Low Channel, 802.11n HT40, POIt O ......ccooiiiiiie et e e 159
Plot 346. Conducted Band Edge, High Channel, 802.11n HT40, POrt O......ccccciieiiiieieiee e se e e e 159
Plot 347. Conducted Band Edge, Low Channel, 802.11n HT40, POIt 1 ......ccooiiiiiie e se st e e 160
Plot 348. Conducted Band Edge, High Channel, 802.11n HT40, POIt L......ccovoiiiiiiiieece e 160
Plot 349. Peak Power Spectral Density, LOW Channel, 802.110.......ccccuiiiiiiiiiiesese et 163
Plot 350. Peak Power Spectral Density, Mid Channel, 802.11D .......coooiiiiieiiii et 163
Plot 351. Peak Power Spectral Density, High Channel, 802.110 .........cccviiiiiiiiiiniieee e 163
Plot 352. Peak Power Spectral Density, LOW Channel, 802.110 . ......cccoruiiiiriiirieniiinesieisie e 164
Plot 353. Peak Power Spectral Density, Mid Channel, 802.110 ......ccuveieiririeinenieisiesesie e 164
Plot 354. Peak Power Spectral Density, High Channel, 802.110 ......ccocuruiiririririenieisiesiesie et 164
Plot 355. Peak Power Spectral Density, Low Channel, 802.11N HT5......coiiiiie e 165
Plot 356. Peak Power Spectral Density, Mid Channel, 802.11N HT5 ..o 165
Plot 357. Peak Power Spectral Density, High Channel, 802.11n HT5.......ccooiiiiie i 165
Plot 358. Peak Power Spectral Density, Low Channel, 802.11N HT8........ccociiiiiiiiiie e 166
Plot 359. Peak Power Spectral Density, Mid Channel, 802.11N HT8 ........ccoiiiiiiieiiece e 166
Plot 360. Peak Power Spectral Density, High Channel, 802.11n HT8........ccoiiiiiiiiiiece e 166
Plot 361. Peak Power Spectral Density, Low Channel, 802.110 HTL10.......cccoiiiiiriiiieiieieeee e 167
Plot 362. Peak Power Spectral Density, Mid Channel, 802.11N HT L0 .....cooiiiiiiiineeieiee et 167
Plot 363. Peak Power Spectral Density, High Channel, 802.11n HTL10 .......cooiiiiiiiiiiiesieieee e 167
Plot 364. Peak Power Spectral Density, Low Channel, 802.110 HT20........cccoioiiiiiiieiieieere e se s eneas 168
Plot 365. Peak Power Spectral Density, Mid Channel, 802.11N HT20 .....ccoiiiiiiiieieeieiee et 168
Plot 366. Peak Power Spectral Density, High Channel, 802.11n HT20.........ccccoiiiiiiieii et 168
Plot 367. Peak Power Spectral Density, Low Channel, 802.11n HT40.........ccccoiiiiiiiiece et 169
Plot 368. Peak Power Spectral Density, Mid Channel, 802.11N HT40 ........ccoiiiiiiiiieece e 169
Plot 369. Peak Power Spectral Density, High Channel, 802.11n HT40 .........ccccoiiiiiiieie et 169
Plot 370. Receiver Spurious Emission, 30MHZ - 1 GHZ, POIt O.......oovveiiiiiiiic ettt s 172
Plot 371. Receiver Spurious Emission, 1 GHz — 18 GHZ, POIt O.......c..ccviiiiiiiiie et 172
Plot 372. Receiver Spurious Emission, 30 MHZ — 1 GHZ, POIt L ......cccvooieieeie ettt eneas 172
Plot 373. Receiver Spurious Emission, 1 GHZ — 18 GHZ, POI L.......c.ccoociiiiiiii et 173

List of Figures

Figure 1. Block Diagram of Test CONFIQUIALION..........ciiiiiiiiie it se e bbb b 7
Figure 2. Block Diagram, Occupied BandwWidth TESt SELUP.........ciiiiiiiiiieiee e sr b 31
Figure 3. Peak POWET OULPUL TESE SEIUD ....uviuiiititeite ittt sttt et b bbbt e s e b et sbeeb e e beebe e e et e nbesbesbesbeeneenes 58
Figure 4. Block Diagram, Conducted Spurious EmisSions TeSt SELUP........ocurueirireiieieise e 124
Figure 5. Block Diagram, Peak Power Spectral Density TSt SELUD .....ccvevierieiiirieseriese e 161
Figure 6. Block Diagram, Conducted Receiver Spurious Emissions TeSt SELUP .....cccvrverrererinenieieeseneesieee e 171
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page xiii of xv

DOC-EMC702 6/18/2009



—
&é M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Table of Contents
NanoStationLocoM?2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003
List of Photographs

Photograph 1. Ubiquiti Networks, Inc. NanoStatioNLOCOME ...........cccoiiiiriiiiiiieieisienese et 6
Photograph 2. Conducted EMiSSIONS, TESE SELUD .....cueveriirerieieiterieiest ettt sttt sttt st sb et sb ettt sb e bbb anns 16
Photograph 3. Radiated Emission, Test SEtup, CETUS ......cuiiiii ittt st sr et neeneens 21
Photograph 4. Radiated Emission, TeSt SEtUP, GIVIE .......cvciiiiiii ittt st e st e e ste e eneens 22
Photograph 5. Conducted Emissions, 15.207(2), TESt SELUD .....cveiveiirieeieieiieriestestesestesee e seesee e sresresseesaeseesseseesressessessenses 30
Photograph 6. Radiated Spurious Emissions, Test Setup, 30 MHZ — 1 GHzZ.......ccccvviiiiiiie e 123
Photograph 7. Radiated Spurious Emissions, Test Setup, 1 GHZ — 18 GHZ ........cccooviiiiiiie it 123
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page xiv of xv

DOC-EMC702 6/18/2009



N<MET:

Ubiquiti Networks, Inc.

Electromagnetic Compatibility
List of Terms and Abbreviations

NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003
List of Terms and Abbreviations

AC Alternating Current

ACF Antenna Correction Factor

Cal Calibration

d Measurement Distance

dB Decibels

dBpA Decibels above one microamp

dBpv Decibels above one microvolt

dBpA/m Decibels above one microamp per meter

dBpVv/m Decibels above one microvolt per meter

DC Direct Current

E Electric Field

DSL Digital Subscriber Line

ESD Electrostatic Discharge

EUT Equipment Under Test

f Frequency

FCC Federal Communications Commission

GRP Ground Reference Plane

H Magnetic Field

HCP Horizontal Coupling Plane

Hz Hertz

IEC International Electrotechnical Commission

kHz kilohertz

kPa kilopascal

kV kilovolt

LISN Line Impedance Stabilization Network

MHz Megahertz

puH microhenry

U] microfarad

us microseconds

NEBS Network Equipment-Building System

PRF Pulse Repetition Frequency

RF Radio Frequency

RMS Root-Mean-Square

TWT Traveling Wave Tube

Vim Volts per meter

VCP Vertical Coupling Plane

MET Report: EMCS30565-FCC247

DOC-EMC702 6/18/2009

© 2011, MET Laboratories, Inc.

Page xv of xv




1 ] T ]
& M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Executive Summary
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

. EXecutive Summary

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page 1 of 184
DOC-EMC702 6/18/2009



CMET.

Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility

Executive Summary
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A. Purpose of Test

An EMC evaluation was performed to determine compliance of the Ubiquiti Networks, Inc. NanoStationLocoM2,
with the requirements of Part 15, 815.247. All references are to the most current version of Title 47 of the Code
of Federal Regulations in effect. In accordance with §2.1033, the following data is presented in support of the
Certification of the NanoStationLocoM2. Ubiquiti Networks, Inc. should retain a copy of this document which
should be kept on file for at least two years after the manufacturing of the NanoStationLocoM2, has been
permanently discontinued.

B. Executive Summary

The following tests were conducted on a sample of the equipment for the purpose of demonstrating compliance
with Part 15, 815.247, in accordance with Ubiquiti Networks, Inc., purchase order number PO US100132. All
tests were conducted using measurement procedure ANSI C63.4-2003.

FCC Reference |C Reference
47 CER Part 15.247-2005 RSS-210 Issue 8: 2010; Description Compliance
T RSS-GEN Issue 3: 2010
ICES-003 Issue 4 Conducted Emission Limits for a .
47 CFR Part 15.107 (a) February 2004 Class A Digital Device Compliant
ICES-003 Issue 4 Radiated Emission Limits for a Class .
47 CFR Part 15.109 (a) February 2004 A Digital Device Compliant
Title 47 of the CFR, Part 15 . .
§15.203 N/A Antenna Requirement Compliant
Title 47 of the CFR, Part 15 . o .
§15.207(a) RSS-GEN (7.2.4) Conducted Emission Limits Compliant
Title 47 of the CFR, Part 15 RSS-Gen(4.6) 6dB Occupied Bandwidth Compliant
815.247(a)(2) ' 99% Occupied Bandwidth Compliant
Title 47 of the CFR, Part 15 .
§15.247(b) RSS-210(A8.4) Peak Power Output Compliant
Title 47 of the CFR, Part 15 Radiated Spurious Emissions .
§15.247(d); §15.209; §15.205 RSS-210(A8.5) Requirements Compliant
Title 47 of the CFR, Part 15 RF Conducted Spurious Emissions .
§15.247(d) RSS-210(A8.5) Requirements Compliant
Title 47 of the CFR, Part 15 .
§15.247(d) RSS-210(A8.5) RF Conducted Band Edge Compliant
Title 47 of the CFR, Part 15; . .
§15.247(¢) RSS-210(A8.2) Peak Power Spectral Density Compliant
Title 47 of the CFR, Part 15 Maximum Permissible Exposure .
§15.247(i) RSS-Gen(5.6) (MPE) Compliant
N/A RSS-Gen(4.10) Receiver Spurious Emissions Compliant
Table 1. Executive Summary of EMC Part 15.247 ComplianceTesting
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A. Overview

MET Laboratories, Inc. was contracted by Ubiquiti Networks, Inc. to perform testing on the NanoStationLocoM2,

under Ubiquiti Networks, Inc.’s purchase order number PO US100132.

This document describes the test setups, test methods, required test equipment, and the test limit criteria used to
perform compliance testing of the Ubiquiti Networks, Inc., NanoStationLocoM2.

The results obtained relate only to the item(s) tested.

NanoStationLocoM2
NanoStationLocoM2
FCC ID: SWX-M2L
IC: 6545A-M2L
Type of
Modulations: DSSS
Equipment
Code: DTS
Peak RF 802.11b 802.11g HT5 HT8
Output 0.1603 W 0.4677 W 0.4891 W 0.5083 W
- HT10 HT20 HT40
’ 0.5636 W 0.5530 W 0.6346 W
EUT 802.11b 802.11g HT5 HT8
Frequenc 2412 — 2462 MHz 2412 — 2462 MHz 2403 — 2475 MHz 2405 — 2473 MHz
Ra:”es_ y HT10 HT20 HT40
ges. 2408 — 2470 MHz 2412 — 2462 MHz 2422 — 2452 MHz
802.11b 802.11g HT5 HT8
14.0555 MHz 16.6075 MHz 4.5582 MHz 6.9407 MHz
0/)"
Clgn (e HT10 HT20 HT40
9.1498 MHz 18.0452 MHz 36.6284 MHz

Antenna: Integral

The results obtained relate only to the item(s) tested.

Temperature: 15-35° C

Relative Humidity: 30-60%

Barometric Pressure: 860-1060 mbar

Lionel Gabrillo

September 20, 2011

Table 2. EUT Summary Table

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc.
DOC-EMC702 6/18/2009

Page 4 of 184



1 ] T ]
& M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Equipment Configuration
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003
B. References

Federal Communication Commission, Code of Federal Regulations, Title 47,
CFR 47, Part 15, Subpart C | Part 15: General Rules and Regulations, Allocation, Assignment, and Use of
Radio Frequencies

CFR 47, Part 15, Subpart B | Electromagnetic Compatibility: Criteria for Radio Frequency Devices

Low-power Licence-exempt Radiocommunications Devices (All Frequency

RSS-210, Issue 8, Dec. 2010 Bands): Category | Equipment

General Requirements and Information for the Certification of Radio

RSS-GEN, Issue 3, Dec. 2010 Apparatus

ICES-003, Issue 4 February

2004 Electromagnetic Compatibility: Criteria for Radio Frequency Devices

Methods and Measurements of Radio-Noise Emissions from Low-Voltage

N el e Electrical And Electronic Equipment in the Range of 9 kHz to 40 GHz

Calibration Laboratories and Measuring and Test Equipment - General

ANSI/NCSL Z540-1-1994 Requirements

General Requirements for the Competence of Testing and Calibration
Laboratories

ANSI C63.10-2009 American National Standard for Testing Unlicensed Wireless Devices

ANSI/ISO/IEC 17025:2000

Table 3. References

C. Test Site

All testing was performed at MET Laboratories, Inc., 3162 Belick St., Santa Clara, CA 95054. All equipment
used in making physical determinations is accurate and bears recent traceability to the National Institute of
Standards and Technology.

Radiated Emissions measurements were performed in a 5 meter semi-anechoic chamber (equivalent to an Open
Area Test Site). In accordance with §2.948(a)(3), a complete site description is contained at MET Laboratories.
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D. Description of Test Sample

The Ubiquiti Networks, Inc. NanoStationLocoM2, Equipment Under Test (EUT), is a 2.4GHz Hi Power 2x2
MIMO.

Photograph 1. Ubiquiti Networks, Inc. NanoStationLocoM?2
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Figure 1. Block Diagram of Test Configuration
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E. Equipment Configuration

The EUT was set up as outlined in Figure 1, Block Diagram of Test Setup. All cards, racks, etc., incorporated as
part of the EUT is included in the following list.

Name / Description Model Number Serial Number
Power Supply (Cetus) CPWA240500US POEZC101126181008
Power Supply (GME) UBI-POE-24-5 0912-0009854

LocoM2 (Radiated Sample) M2L 00156D9E19BF
LocoM2 (Conducted Sample) M2L 00156D9E1967

Table 4. Equipment Configuration

F. Support Equipment

Support equipment necessary for the operation and testing of the EUT is included in the following list.

Name / Description Manufacturer Model Number Serial Number
Laptop Dell Vostro 1510 4953929473
Table 5. Support Equipment
G. Ports and Cabling Information
Ref. _ Length Shielded Termination
ID Port Name on EUT Cable Description Qty. (m) (Y/N) Point
1 LAN Ethernet 1 10 Y PSU — POE port
1 PSU - POE Ethernet 1 10 Y A, Main
2 PSU - LAN Ethernet 1 10 Y Laptop
3 AC port AC Cable 1 0.5 Y 100-240VAC
Source
Table 6. Ports and Cabling Information
MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page 8 of 184
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H. Mode of Operation
Transmit 1-11Mbps at 802.11b mode and 6-54Mbps at 802.11g/n modes @2.4GHz.
. Method of Monitoring EUT Operation

IP connectivity is maintained with the EUT. If IP connectivity is lost, EUT connectivity shall be re-established
upon power up or re-boot.

J. Modifications

a) Modifications to EUT
No modifications were made to the EUT.

b) Modifications to Test Standard
No modifications were made to the test standard.
K. Disposition of EUT

The test sample including all support equipment submitted to the Electro-Magnetic Compatibility Lab for testing
was returned to Ubiquiti Networks, Inc. upon completion of testing.
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Electromagnetic Compatibility Criteria

§ 15.107 Conducted Emissions Limits
Test Requirement(s): 15.107 (a) Except for Class A digital devices, for equipment that is designed to be connected to
the public utility (AC) power line, the radio frequency voltage that is conducted back onto the
AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz shall not
exceed the limits in Table 7. Compliance with this provision shall be based on the measurement
of the radio frequency voltage between each power line and ground at the power terminals.

15.107 (b) For a Class A digital device that is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC power line on
any frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in
Table 7. Compliance with this provision shall be based on the measurement of the radio
frequency voltage between each power line and ground at the power terminals. The lower limit
applies at the band edges.

15.207(a), Except as shown in paragraphs (b) and (c) of this section*, charging, AC adapters or
battery eliminators the radio frequency voltage that is conducted back onto the AC power line
on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the
limits in the Table 7, as measured using a 50 pH/50 ohms line impedance stabilization network
(LISN). Compliance with the provisions of this paragraph shall be based on the measurement of
the radio frequency voltage between each power line and ground at the power terminal. The
lower limit applies at the boundary between the frequencies ranges.

Test Results:

Test Engineer(s):

Test Date(s):

Class A Conducted Limits *Class B Conducted
Frequency range (dBpV) Limits (dBuV)
(MHz) Quasi-Peak Average Quasi-Peak Average
*0.15- 0.45 79 66 66 - 56 56 - 46
0.45-0.5 79 66 56 46
0.5-30 73 60 60 50

* -- Limits per Subsection 15.207(a).

Note 1 — The lower limit shall apply at the transition frequencies.
Note 2 — The limit decreases linearly with the logarithm if the frequency in the range 0.15 MHz to 0.5 MHz.

Table 7. Conducted Limits for Radio Frequency Devices calculated from FCC Part 15
Subsections 15.107(a) (b) and 15.207(a)

The EUT was compliant with the Class A requirement(s) of this section. Measured emissions

were below applicable limits.
Anderson Soungpanya

03/23/11
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MET:
Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility
Unintentional Radiators
CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Conducted Emissions - Voltage, AC Power, Phase Line (120 VAC, 60 Hz)

. Freq. QP . Average Average
Line (MH2) Amplitude QP Limit Delta Pass Amplitude Limit Delta Pass
Line 162 56.51 79 -22.49 Pass 41.57 66 -24.43 Pass
Line .358 49.83 79 -29.17 Pass 41.81 66 -24.19 Pass
Line 3.74 38.92 73 -34.08 Pass 28.61 60 -31.39 Pass
Table 8. Conducted Emissions - Voltage, AC Power, Phase Line (120 VAC, 60 Hz), CETUS

Frequency [MHz]
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Flot: Line
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Plot 1. Conducted Emission, Phase Line Plot, CETUS
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MET:
Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility
Unintentional Radiators
CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Conducted Emissions - Voltage, AC Power, Neutral Line (120 VAC, 60 Hz)

Line (lli/lI’quz') Amglibtu de QP Limit Delta Pass A'?r\lls;’iilgge AZ?;]E}%G Delta Pass
Neutral 162 56.27 79 -22.73 Pass 41.93 66 -24.07 Pass
Neutral .330 47.22 79 -31.78 Pass 39.78 66 -26.22 Pass
Neutral 18.24 42.24 73 -30.76 Pass 37.05 60 -22.95 Pass

Table 9. Conducted Emissions - Voltage, AC Power, Neutral Line (120 VAC, 60 Hz), CETUS

100 MET##: 20565 Limit_FCC_A
Customer: UBIQUITI
Plot: Heutral
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Plot 2. Conducted Emission, Neutral Line Plot, CETUS
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CMET.

Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility

Unintentional Radiators

CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Conducted Emissions - Voltage, AC Power, Phase Line (120 VAC, 60 Hz)

Line (lli/ll’aqz') Amgli:’tu de QP Limit Delta Pass A'?r\lls;’iilgge AZ?rﬁge Delta Pass
Line Tx Off 178 47.52 79 -31.48 Pass 34.99 66 -31.01 Pass
Line Tx Off .202 37.42 79 -41.58 Pass 20.42 66 -45.58 Pass
Line Tx Off 334 44.98 79 -34.02 Pass 36.13 66 -29.87 Pass
Line Tx Off .150 45.27 79 -33.73 Pass 32 66 -34 Pass
Line Tx Off 20.84 38.73 73 -34.27 Pass 37.43 60 -22.57 Pass

Table 10. Conducted Emissions - Voltage, AC Power, Phase Line (120 VAC, 60 Hz), GME

100 MET##: 20565 Limit_FCC_A
Customer: UBIQUITI
Plot: Line Tx OFf
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Plot 3. Conducted Emission, Phase Line Plot, GME
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MET:
Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility
Unintentional Radiators
CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Conducted Emissions - Voltage, AC Power, Neutral Line (120 VAC, 60 Hz)

Line (lli/ll’quz') Amgrtu de QP Limit Delta Pass AAn;ISIri?Sge AZ?;E}?G Delta Pass
Neutral Tx Off 178 47.02 79 -31.98 Pass 34.24 66 -31.76 Pass
Neutral Tx Off 214 40.02 79 -38.98 Pass 28.71 66 -37.29 Pass
Neutral Tx Off .338 41.2 79 -37.8 Pass 31.28 66 -34.72 Pass
Neutral Tx Off 154 45.83 79 -33.17 Pass 32.05 66 -33.95 Pass
Neutral Tx Off | 20.74 40.46 73 -32.54 Pass 37.63 60 -22.37 Pass

Table 11. Conducted Emissions - Voltage, AC Power, Neutral Line (120 VAC, 60 Hz), GME

100 MET##: 20565 Limit_FCC_A
Customer: UBIQUITI
Plot: Heutral Tx OFf
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Plot 4. Conducted Emission, Neutral Line Plot, GME
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Ubiquiti Networks, Inc. Unintentional Radiators
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Conducted Emission Limits Test Setup

Photograph 2. Conducted Emissions, Test Setup
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MET:
Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility
Unintentional Radiators
CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Radiated Emission Limits

§15.109

Test Requirement(s):

Test Procedures:

Test Results:
Test Engineer(s):

Test Date(s):

Radiated Emissions Limits

15.109 (a) Except for Class A digital devices, the field strength of radiated emissions from
unintentional radiators at a distance of 3 meters shall not exceed the Class B limits expressed in
Table 12.

15.109 (b) The field strength of radiated emissions from a Class A digital device, as determined
at a distance of 10 meters, shall not exceed the Class A limits expressed in Table 12.

Field Strength (dBpV/m)
Frequency (MHz) §15.109 (b), Class A Limit §15.109 (a),Class B Limit
(dBpV) @ 10m (dBpV) @ 3m
30 - 88 39.00 40.00
88 - 216 43.50 43.50
216 - 960 46.40 46.00
Above 960 49.50 54.00

Table 12. Radiated Emissions Limits calculated from FCC Part 15, §15.109 (a) (b)

The EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-
anechoic chamber. The method of testing and test conditions of ANSI C63.4 were used. An
antenna was located 5 m from the EUT on an adjustable mast. A pre-scan was first performed
in order to find prominent radiated emissions. For final emissions measurements at each
frequency of interest, the EUT was rotated and the antenna height was varied between 1 m and
4 m in order to maximize the emission. Measurements in both horizontal and vertical polarities
were made and the data was recorded. Unless otherwise specified, measurements were made
using a quasi-peak detector with a 120 kHz bandwidth.

The EUT was compliant with the Class A requirement(s) of this section.
Lionel Gabrillo and Kenshi Chung

02/22/11 and 03/22/11
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MET:
Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility
Unintentional Radiators
CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Radiated Emissions Limits Test Results, Class A

Pre
EUT Antenna | Uncorrected Corrected - .
Fr(?\?ltgezr;cy égfﬁe:{t‘a Azimuth Height Amplitude ((?é;;) ég:ﬁ %%IS l(jd%'; Amplitude ((Ij‘érﬂc) M(Zng)m
Y (Degrees) (cm) (dBuV) (dB) (dBuV)
34.67 \Y 145 100 24.21 15.865 0 1.383 | -10.46 30.998 39 -8.002
64.8 \Y 281 100 32.95 6.2 0 2.11 | -10.46 30.8 39 -8.2
91.52 \Y 106 100 22.59 9.204 0 2.667 | -10.46 24.001 43.5 -19.499
366.3 \Y 43 100 19.49 14.678 0 3.955 | -10.46 27.663 46.4 -18.737
390.01 \Y 120 100 19.06 15.001 0 4,092 | -10.46 27.693 46.4 -18.707
390.01 Vv 213 100 19.53 15.001 0 4,092 | -10.46 28.163 46.4 -18.237
Table 13. Radiated Emissions Limits, Test Results, 30 MHz — 1 GHz, FCC Limits, CETUS
FCC. Clazs A B
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Plot 5. Radiated Emissions, 30 MHz - 1 GHz, FCC Limits, CETUS

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc.

DOC-EMC702 6/18/2009

Page 18 of 184




1 ] T ]
& M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Unintentional Radiators
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Radiated Emissions Limits Test Results, Class A

Pre
e | Ak | i | Yo | Ampituse | AP | AT | CBL | BSE | Al | Gt | Mg
(Degrees) (cm) (dBuV) (dB) (dBuVv)
47.8 \Y% 272.0 100.0 33.13 8.44 0 1.757 | -10.46 32.867 39 -6.133
74.56 \Y% 263.0 166.88 33.02 6.056 0 2.301 | -10.46 30.917 39 -8.083
141.2 \Y% 0 111.82 20.17 12.304 0 3.287 | -10.46 25.301 435 -18.199
95.76 H 46 341.05 27.56 11.682 0 2.758 | -10.46 31.54 435 -11.96
389.98 H 104.0 100.11 16.03 16.099 0 4.092 | -10.46 25.761 46.4 -20.639
780.01 H 337.0 100.0 13.5 205 0 6.132 | -10.46 29.672 46.4 -16.728

Table 14. Radiated Emissions Limits, Test Results, 30 MHz — 1 GHz, FCC Limits, GME

FCC. Class A B
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Plot 6. Radiated Emissions, 30 MHz - 1 GHz, FCC Limits, GME
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MET:
Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility
Unintentional Radiators
CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Radiated Emissions Limits Test Results, Class A

Pre
EUT Antenna | Uncorrected Corrected . .
Fr(?\?ltgezr;cy égfﬁe:{t‘a Azimuth Height Amplitude (dABc/:ri) ég}ﬁ %%IS l(jd%'; Amplitude (L_IIBT{;) M(Zng)m
Y (Degrees) (cm) (dBuV) (dB) (dBuV)
34.67 \Y 145 100 24.21 15.865 0 1.383 | -10.46 30.998 40 -9.002
64.8 \Y 281 100 32.95 6.2 0 2.11 | -10.46 30.8 40 -9.2
91.52 \Y 106 100 22.59 9.204 0 2.667 | -10.46 24.001 40 -15.999
366.3 \Y 43 100 19.49 14.678 0 3.955 | -10.46 27.663 47 -19.337
390.01 \Y 120 100 19.06 15.001 0 4,092 | -10.46 27.693 a7 -19.307
390.01 Vv 213 100 19.53 15.001 0 4,092 | -10.46 28.163 a7 -18.837
Table 15. Radiated Emissions Limits, Test Results, ICES-003 Limits, CETUS
ICES, Class A B
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Plot 7. Radiated Emissions, ICES-003 Limits, CETUS
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Ubiquiti Networks, Inc. Unintentional Radiators
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Radiated Emission Limits Test Setup

Photograph 3. Radiated Emission, Test Setup, CETUS
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Ubiquiti Networks, Inc. Unintentional Radiators
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Photograph 4. Radiated Emission, Test Setup, GME
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V. Electromagnetic Compatibility Criteria
for Intentional Radiators
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Ubiquiti Networks, Inc. Intentional Radiators
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Electromagnetic Compatibility Criteria for Intentional Radiators
§ 15.203 Antenna Requirement

Test Requirement: 8 15.203: An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section. The manufacturer may
design the unit so that a broken antenna can be replaced by the user, but the use of a standard
antenna jack or electrical connector is prohibited.

The structure and application of the EUT were analyzed to determine compliance with Section
15.203 of the Rules. Section 15.203 states that the subject device must meet at least one of the
following criteria:

a.) Antenna must be permanently attached to the unit.

b.) Antenna must use a unique type of connector to attach to the EUT.

¢.) Unit must be professionally installed. Installer shall be responsible for verifying
that the correct antenna is employed with the unit.

Results: The EUT as tested is compliant the criteria of 8§15.203. The EUT uses an integral antenna.

Test Engineer(s): Lionel Gabrillo

Test Date(s): 09/09/11

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page 24 of 184

DOC-EMC702 6/18/2009



& 1 ] I i

MET:
Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility
Intentional Radiators
CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.207(a)

Test Requirement(s):

Test Procedure:

Test Results:

Test Engineer(s):

Test Date(s):

Conducted Emissions Limits

8 15.207 (a): For an intentional radiator that is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC power line on
any frequency or frequencies, within the band 150 kHz to 30MHz, shall not exceed the limits in
the following table, as measured using a 50 uH/50 Q line impedance stabilization network
(LISN). Compliance with the provisions of this paragraph shall be based on the measurement of
the radio frequency voltage between each power line and ground at the power terminal. The
lower limit applies at the boundary between the frequency ranges.

Frequency range § 15.207(a), Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
*0.15- 0.45 66 - 56 56 - 46
0.45-05 56 46
0.5-30 60 50

Table 16. Conducted Limits for Intentional Radiators from FCC Part 15 § 15.207(a)

The EUT was placed on a 0.8 m-high wooden table inside a screen room. The EUT was
situated such that the back of the EUT was 0.4 m from one wall of the vertical ground plane,
and the remaining sides of the EUT were no closer than 0.8 m from any other conductive
surface. The EUT was powered from a 50 ©/50 uH Line Impedance Stabilization Network
(LISN). The EMC receiver scanned the frequency range from 150 kHz to 30 MHz. Conducted
Emissions measurements were made in accordance with ANSI C63.4-2003 "Methods and
Measurements of Radio-Noise Emissions from Low-Voltage Electrical and Electronic
Equipment in the Range of 9kHz to 40 GHz". The measurements were performed over the
frequency range of 0.15 MHz to 30 MHz using a 50 Q/50 uH LISN as the input transducer to an
EMC/field intensity meter. For the purpose of this testing, the transmitter was turned on. Scans
were performed with the transmitter on.

The EUT was compliant with this requirement. Measured emissions were below applicable
limits.
Anderson Soungpanya

03/23/11

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page 25 of 184

DOC-EMC702 6/18/2009



& 1 ] I i

MET:
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Electromagnetic Compatibility
Intentional Radiators
CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

15.207(a) Conducted Emissions Test Results

. Freq. QP - Average Average
Line (MH2) Amplitude QP Limit Delta Pass Amplitude Limit Delta Pass
Line .186 52.2 64.218 -12.018 Pass 36.11 54.218 -18.108 Pass
Line 162 55.72 65.363 -9.643 Pass 40.75 55.363 -14.613 Pass
Line .346 49.42 59.077 -9.657 Pass 41.61 49.077 -7.467 Pass
Line 234 45.49 62.317 -16.827 Pass 31.15 52.317 -21.167 Pass
Line 3.75 38.92 56 -17.08 Pass 28.93 46 -17.07 Pass
Line 1.23 32.18 56 -23.82 Pass 22.77 46 -23.23 Pass

Table 17. Conducted Emissions, 15.207(a), Phase Line, Test Results, CETUS
100 MET#: 30565 Limit_FCC_B
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Plot 8. Conducted Emissions, 15.207(a), Phase Line, CETUS
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Ubiquiti Networks, Inc.
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Electromagnetic Compatibility
Intentional Radiators
CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

15.207(a) Conducted Emissions Test Results

. Freq. QP - Average Average

Line (MH2) Amplitude QP Limit Delta Pass Amplitude Limit Delta Pass
Neutral 162 55.58 65.363 -9.783 Pass 41.09 55.363 -14.273 Pass
Neutral .350 49.33 58.982 -9.652 Pass 40.34 48.982 -8.642 Pass
Neutral .238 40.42 62.176 -21.756 Pass 25.31 52.176 -26.866 Pass
Neutral 3.46 38.91 56 -17.09 Pass 29.78 46 -16.22 Pass
Neutral 1.19 35.13 56 -20.87 Pass 23.14 46 -22.86 Pass

Table 18. Conducted Emissions, 15.207(a), Neutral Line, Test Results, CETUS
100 MET#: 30565 Limit_FCC_B
Customer: UBIQUITI
Plot: Heutral
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Plot 9. Conducted Emissions, 15.207(a), Neutral Line, CETUS
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Ubiquiti Networks, Inc. Intentional Radiators
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

15.207(a) Conducted Emissions Test Results

Line (';/Tleﬂqz‘) Amrali:;u de QP Limit Delta Pass A/;\TYSIri?SSe Az?rﬁge Delta Pass
Line Tx On 162 4481 65.363 -20.553 Pass 31.54 55.363 -23.823 Pass
Line TxOn | 20.68 35.83 60 -24.17 Pass 32.87 50 -17.13 Pass
Line Tx On 218 40.33 62.903 -22.573 Pass 27.57 52.903 -25.333 Pass
Line Tx On 18.24 43.15 60 -16.85 Pass 37.93 50 -12.07 Pass

Table 19. Conducted Emissions, 15.207(a), Phase Line, Test Results, GME
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Plot 10. Conducted Emissions, 15.207(a), Phase Line, GME
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Electromagnetic Compatibility
Intentional Radiators
CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

15.207(a) Conducted Emissions Test Results

. Freq. QP Lo Average Average
Line (MH2) Amplitude QP Limit Delta Pass Amplitude Limit Delta Pass
Neutral Tx On .158 45.01 65.57 -20.56 Pass 33.94 55.57 -21.63 Pass
Neutral Tx On 178 48.61 64.582 -15.972 Pass 34.04 54.582 -20.542 Pass
Neutral Tx On .350 46.32 58.982 -12.662 Pass 38.51 48.982 -10.472 Pass
Neutral Tx On 19.71 42.21 60 -17.79 Pass 38.77 50 -11.23 Pass
Table 20. Conducted Emissions, 15.207(a), Neutral Line, Test Results, GME
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Plot 11. Conducted Emissions, 15.207(a), Neutral Line, GME
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Ubiquiti Networks, Inc. Intentional Radiators
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

15.207(a) Conducted Emissions Test Setup

Photograph 5. Conducted Emissions, 15.207(a), Test Setup
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Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility

Intentional Radiators

CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.247(a)(2)

Test Requirements:

Test Procedure:

Test Results

Test Engineer(s):

Test Date(s):

6 dB and 99% Bandwidth

8 15.247(a)(2): Operation under the provisions of this section is limited to frequency hopping
and digitally modulated intentional radiators that comply with the following provisions:

For systems using digital modulation techniques, the EUT may operate in the 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz bands. The minimum 6dB bandwidth shall be at least

500 kHz.

The transmitter was on and transmitting at the highest output power. The bandwidth of the
fundamental frequency was measured with the spectrum analyzer using a RBW approximately
1% of the total emission bandwidth, VBW > RBW. The 6 dB Bandwidth was measured and
recorded. The measurements were performed on the low, mid and high channels.

The EUT was compliant with § 15.247 (a)(2).

The 6 dB and 99% Bandwidth was determined from the plots on the following pages.

Lionel Gabrillo

06/22/11

E UT Attenuator

Spectrum
Analyzer

Figure 2. Block Diagram, Occupied Bandwidth Test Setup
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MET:
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NanoStationLocoM2

Occupied Bandwidth Test Results

Occupied Bandwidth
Mode Carrier Channel Frg\cjllﬁ;)cy Measured(?\/ldl_l?zl)iﬁandW|dth
Low 2412 9.924
802.11b Mid 2437 9.921
High 2462 9.955
Low 2412 16.426
802.11g 20 MHz Mid 2437 16.566
High 2462 16.607
Low 2403 4.108
802.11n HT5 Port 0 Mid 2437 4,141
High 2475 4141
Low 2403 4.128
802.11n HT5 Port 1 Mid 2437 4.103
High 2475 4.134
Low 2405 6.330
802.11n HT8 Port 0 Mid 2437 6.375
High 2473 6.359
Low 2405 6.329
802.11n HT8 Port 1 Mid 2437 6.390
High 2473 6.350
Low 2408 8.214
802.11n HT10 Port 0 Mid 2437 8.240
High 2470 8.227
Low 2408 8.219
802.11n HT10 Port 1 Mid 2437 8.263
High 2470 8.261
Low 2412 17.730
802.11n HT20 Port 0 Mid 2437 17.818
High 2462 17.708
Low 2412 17.718
802.11n HT20 Port 1 Mid 2437 17.779
High 2462 17.762
Low 2422 36.370
802.11n HT40 Port 0 Mid 2437 36.161
High 2452 36.561
Low 2422 33.044
802.11n HT40 Port 1 Mid 2437 36.510
High 2452 36.604
Table 21. 6 dB Occupied Bandwidth, Test Results
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Occupied Bandwidth
. Frequency Measured 99% Bandwidth
Mode Carrier Channel (MH2) (MH2)
Low 2412 14.0555
802.11b Mid 2437 13.9593
High 2462 13.9832
Low 2412 16.6075
802.11g 20 MHz Mid 2437 16.6003
High 2462 16.5241
Low 2403 4.4672
802.11n HT5 Port 0 Mid 2437 4.4503
High 2475 4.4328
Low 2403 4.5582
802.11n HT5 Port 1 Mid 2437 4.4586
High 2475 4.4559
Low 2405 6.8757
802.11n HT8 Port 0 Mid 2437 6.9407
High 2473 6.8544
Low 2405 6.8771
802.11n HT8 Port 1 Mid 2437 6.8896
High 2473 6.9077
Low 2408 9.1334
802.11n HT10 Port 0 Mid 2437 9.0460
High 2470 8.9372
Low 2408 9.1194
802.11n HT10 Port 1 Mid 2437 9.1498
High 2470 9.1279
Low 2412 17.7814
802.11n HT20 Port 0 Mid 2437 17.7591
High 2462 17.7353
Low 2412 17.6294
802.11n HT20 Port 1 Mid 2437 18.0452
High 2462 17.7615
Low 2422 36.2655
802.11n HT40 Port 0 Mid 2437 36.3142
High 2452 36.6284
Low 2422 36.1915
802.11n HT40 Port 1 Mid 2437 36.6201
High 2452 36.5643
Table 22. 99% Occupied Bandwidth, Test Results
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6 dB Occupied Bandwidth Test Results, 802.11b

G- Agilent  13:22:05 Jun 22, 2011 R T

Ref 2 dBm Atten 5 dB

T_Peak N ,mrww\\ o

e i YR,

B/ - ™,

Offst

0.4 7 I

dB Py ,\ﬂvf" b\/\m\

Center 2.412 GHz Span 30 MHz

#Res BW 100 kHz H#VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Orc BW % Puwr 53.00 %

13.4618 MHz *oB 60008

Transmit Freq Errar 254,822 kHz
1 dB Bandwidth 9.924 MHz*

I

Plot 12. 6 dB Occupied Bandwidth, Low Channel, 802.11b

G- Agilent  13:22:26 Jun 22, 2011 R T
Ref 2 dBm Atten 5 dB
o y ==
0 )k/"“ “»Q\W\
dB/
Offst
0.4 ™,
dB \J\f“”"”
Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Occ BW % Puwr 53.00 %
13.8803 MHz 208 B0
Transmit Freq Errar -18.550 kHz
1 dB Bandwidth 9.821 MHz*

1

Plot 13. 6 dB Occupied Bandwidth, Mid Channel, 802.11b

4t Agilent  13:24:20 Jun 22, 2011 R T

Ref 2 dBm Atten 5 dB

T_Peak sy oty v pal

Log N e,

dB/

Offst

0.4 N

4B [ e,

Center 2.462 GHz Span 30 MHz

#Res BW 100 kHz H#VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Oce BW % Pwr 93.00 %

13.8946 MHz #0850

Transmit Freq Error 19.514 kHz
1 dB Bandwidth 9.955 MHz*

I

Plot 14. 6 dB Occupied Bandwidth, High Channel, 802.11b
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CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

6 dB Occupied Bandwidth Test Results, 802.11g

Plot 15. 6 dB Occupied Bandwidth, Low Channel, 802.11g

Plot 16. 6 dB Occupied Bandwidth, Mid Channel, 802.11g

Plot 17. 6 dB Occupied Bandwidth, High Channel, 802.11g

G- Agilent  13:28:21 Jun 22, 2011 R T

Ref 5 dBm Atten 5 dB

#Peak P [ty | e o

Log

" /‘ T\ \‘M“Y"\

dB/ o "

Offst s

10.4

dB

Center 2.412 GHz Span 30 MHz

#Res BW 100 kHz H#VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Oce BYY % Pwr 95.00 %

16.4432 MHz #0850

Transmit Freq Errar 99.090 kHz
1 dB Bandwidth 16.426 MHz*

I

G- Agilent  13:27:48 Jun 22, 2011 R T
Ref 5 dBm Atten 5 dB
fll-lz;ak [ L ] et et sty |
I MJJ
dB/
Offst |, el
10.4
dB
Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr  33.00 %
16.5462 MHz 208 B0
Transmit Freq Errar 1.571 kHz
1 dB Bandwidth 16.566 MHz*

1

4t Agilent  13:26:57 Jun 22, 2011 R T

Ref 5 dBm Atten 5 dB

#Peak Ly ey g

] )

10

a8y ? Mty

Offst

10.4

dB

Center 2.462 GHz Span 30 MHz

#Res BW 100 kHz H#VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Occ BW % Puwr 95.00 %

16.5677 MHz #0850

Transmit Freq Error -26.339 kHz
1 dB Bandwidth 16.607 MHz*

I
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6 dB Occupied Bandwidth Test Results, 802.11n HT5, Port 0

5 Agilent  14:01:46 Jun 22, 2011 R T
Ref 15 dBm Atten 5 dB
T_P“k e i ey o ety
0g
0 7 '8,
dB! iy LI
offst g o
10.4 w
dB
Center 2.403 GHz Span 10 MHz
#Res BW 100 kHz H#VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Oce BYY % Pwr 95.00 %
4.5010 MHz #0850
Transmit Freq Errar B88.708 kHz
1 dB Bandwidth 4.108 MHz*

I

Plot 18. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT5, Port 0

G- Agilent  14:01:15 Jun 22, 2011 R T
Ref -10 dBm Atten 5 dB
T_P“k i st e et
og
o ¥ R
dB/ A
Offst s .
10.4 A
dB
Center 2.437 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Occ BYW % Pawr 95.00 %
4.4661 MHz 208 B0
Transmit Freq Errar -38.419 kHz
1 dB Bandwidth 4141 MHz*

1

Plot 19. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT5, Port 0

4t Agilent  14:00043 Jun 22, 2011 R T
Ref 10 dBm Atten 5 dB
T_Peak [ ]
og
; ¥ ¥
dB/ i
Offst m,mf“"w )
0.4 (7 M
dB
Center 2.475 GHz Span 10 MHz
#Res BW 100 kHz H#VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Occ BW % Puwr 95.00 %
4.4462 MHz #0850
Transmit Freq Error -41.856 kHz
1 dB Bandwidth 4141 MHz*

I

Plot 20. 6 dB Occupied Bandwidth, High Channel, 802.11n HT5, Port 0

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page 36 of 184

DOC-EMC702 6/18/2009



1 ] T ]
&M E I ® Electromagnetic Compatibility
Ubiquiti Networks, Inc. Intentional Radiators
NanoStationLocoM?2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

6 dB Occupied Bandwidth Test Results, 802.11n HT5, Port 1

5 Agilent  13:57:19 Jun 22, 2011 R T
Ref -14 dBm Atten 5 dB
’I’_P“k L ari=vem b,
0g
L i R
dB/ et o
Offst e’ :
104 [ et "
dB !
Center 2.403 GHz Span 10 MHz
#Res BW 100 kHz H#VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Oce BYY % Pwr 95.00 %
4.4249 MHz #0850
Transmit Freq Errar B0.976 kHz
1 dB Bandwidth 4128 MHz*

I

Plot 21. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT5, Port 1

G- Agilent  13:58:46 Jun 22, 2011 R T
Ref -10 dBm Atten 5 dB
T_P“k N — oAy
og
o # A
dB/ b
Offst Pl Wud |
0.4 b
dB
Center 2.437 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Occ BYW % Pawr 95.00 %
43722 MHz 208 B0
Transmit Freq Errar -24.367 kHz
1 dB Bandwidth 4.103 MHz*

1

Plot 22. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT5, Port 1

4t Agilent  13:53:38 Jun 22, 2011 R T
Ref 10 dBm Atten 5 dB
#Peak it PRV, R TN
i &
10
48/ A(WW \'”“"J‘\A s
Offst A :
10.4 i
dB
Center 2.475 GHz Span 10 MHz
#Res BW 100 kHz H#VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Oce BW % Pwr 93.00 %
4.3977 MHz #0850
Transmit Freq Error -34.799 kHz
1 dB Bandwidth 4.134 MHz*

I

Plot 23. 6 dB Occupied Bandwidth, High Channel, 802.11n HT5, Port 1
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6 dB Occupied Bandwidth Test Results, 802.11n HT8, Port 0

G- Agilent  14:02:35 Jun 22, 2011 R T

Ref 15 dBm Atten 5 dB

#Peak lir gttt

Log

o fid &

dB! o

Offst

10.4

dB

Center 2.405 GHz Span 10 MHz

#Res BW 100 kHz H#VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Qoo BW % Pwr  53.00 %

6.6188 MHz #0850

Transmit Freq Errar 85.706 kHz
1 dB Bandwidth 5.330 MHz*

I

Plot 24. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT8, Port 0

G- Agilent  14:0%33 Jun 22, 2011 R T
Ref 12 dBm Atten 5 dB
#Peak M i R ket et oA g
Log
o B ®
B sl g
Offst
10.4
dB
Center 2.437 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Occ BYW % Pawr 95.00 %
6.6449 MHz 208 B0
Transmit Freq Errar -28.020 kHz
1 dB Bandwidth B.375 MHz*

1

Plot 25. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT8, Port 0

L Agilent  14:04:15 Jun 22, 2011 R T

Ref 12 dBm Atten 5 dB
#Peak | odrigond
Log

L ¥ %
Byt i
Offst

10.4
dB

Center 2.473 GHz Span 10 MHz
#Res BW 100 kHz H#VBW 300 kHz #Sweep 100 ms (401 pts)
Occupied Bandwidth Oce BW % Pwr 93.00 %
6.6424 MHz #0850
Transmit Freq Error -53.368 kHz
1 dB Bandwidth 5.359 MHz*

I

Plot 26. 6 dB Occupied Bandwidth, High Channel, 802.11n HT8, Port 0
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6 dB Occupied Bandwidth Test Results, 802.11n HTS, Port 1

G- Agilent  13:58:31 Jun 22, 2011 R T

Ref -14 dBm Atten 5 dB
T_P“k T N o e
og

o bl X
dB/ M
Offst
10.4
dB

Span 10 MHz
#Sweep 100 ms (401 pts)

Center 2405 GHz
#Res BW 100 kHz

Occupied Bandwidth

#VBW 300 kHz

Oce BWY % Powr 95.00 %
u dB -6.00 dB

6.6008 MHz
Transmit Freq Errar B85.436 kHz
1 dB Bandwidth 5.329 MHz*

Plot 27.

Plot 28. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT8, Port 1

Plot 29. 6 dB Occupied Bandwidth, High Channel, 802.11n HT8, Port 1

I

6 dB Occupied Bandwidth, Low Channel, 802.11n HT8, Port 1
4t Agilent  13:55:44 Jun 22, 2011 R T

Ref -10 dBm Atten 5 dB

#Peak ot

e M}‘? <

dB/ |y
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dB
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Center 2437 GHz
#Res BW 100 kHz

Occupied Bandwidth
6.5518 MHz

#VBW 300 kHz

Oce BWY % Pwr 595.00 %
x dB -6.00 dB

Transmit Freq Errar -23.348 kHz
1 dB Bandwidth 5.390 MHz*

1
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¥ dB -6.00 dB
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Transmit Freq Error -42.214 kHz
1 dB Bandwidth 5.350 MHz*
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6 dB Occupied Bandwidth Test Results, 802.11n HT10, Port 0

Plot 30.

Plot 31. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT10, Port 0

Plot 32. 6 dB Occupied Bandwidth, High Channel, 802.11n HT10, Port 0
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8.3623 MHz #0850

Transmit Freq Errar B2.793 kHz

1 dB Bandwidth 8.214 MHz*

I

6 dB Occupied Bandwidth, Low Channel, 802.11n HT10, Port 0

G- Agilent  14:08:47 Jun 22, 2011 R T
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Transmit Freq Error -71.373 kHz
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6 dB Occupied Bandwidth Test Results, 802.11n HT10, Port 1

Plot 33.

Plot 34. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT10, Port 1

Plot 35. 6 dB Occupied Bandwidth, High Channel, 802.11n HT10, Port 1
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I

6 dB Occupied Bandwidth, Low Channel, 802.11n HT10, Port 1
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6 dB Occupied Bandwidth Test Results, 802.11n HT20, Port 0

Plot 36.
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6 dB Occupied Bandwidth, Low Channel, 802.11n HT20, Port 0
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1

Plot 37. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT20, Port 0
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Plot 38. 6 dB Occupied Bandwidth, High Channel, 802.11n HT20, Port 0
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6 dB Occupied Bandwidth Test Results, 802.11n HT20, Port 1

Plot 39.
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6 dB Occupied Bandwidth, Low Channel, 802.11n HT20, Port 1
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Plot 40. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT20, Port 1
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Plot 41. 6 dB Occupied Bandwidth, High Channel, 802.11n HT20, Port 1
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6 dB Occupied Bandwidth Test Results, 802.11n HT40, Port 0
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Plot 42. 6 dB Occupied Bandwidth, Low Channel, 802.11n HT40, Port 0
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Plot 43. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT40, Port 0
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Plot 44. 6 dB Occupied Bandwidth, High Channel, 802.11n HT40, Port 0
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6 dB Occupied Bandwidth Test Results, 802.11n HT40, Port 1

Plot 45.
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6 dB Occupied Bandwidth, Low Channel, 802.11n HT40, Port 1
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Plot 46. 6 dB Occupied Bandwidth, Mid Channel, 802.11n HT40, Port 1
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Plot 47. 6 dB Occupied Bandwidth, High Channel, 802.11n HT40, Port 1
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99% Occupied Bandwidth Test Results, 802.11b
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Plot 48. 99% Occupied Bandwidth, Low Channel, 802.11b
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Plot 49. 99% Occupied Bandwidth, Mid Channel, 802.11b
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Plot 50. 99% Occupied Bandwidth, High Channel, 802.11b
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99% Occupied Bandwidth Test Results, 802.11g
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Plot 51. 99% Occupied Bandwidth, Low Channel, 802.11¢

Plot 52. 99% Occupied Bandwidth, Mid Channel, 802.11¢

Plot 53. 99% Occupied Bandwidth, High Channel, 802.11g
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99% Occupied Bandwidth Test Results, 802.11n HT5, Port 0
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Plot 54. 99% Occupied Bandwidth, Low Channel, 802.11n HT5, Port 0
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Plot 55. 99% Occupied Bandwidth, Mid Channel, 802.11n HT5, Port 0
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Plot 56. 99% Occupied Bandwidth, High Channel, 802.11n HT5, Port 0
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99% Occupied Bandwidth Test Results, 802.11n HT5, Port 1
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Plot 57. 99% Occupied Bandwidth, Low Channel, 802.11n HT5, Port 1
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Plot 58. 99% Occupied Bandwidth, Mid Channel, 802.11n HT5, Port 1
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Plot 59. 99% Occupied Bandwidth, High Channel, 802.11n HT5, Port 1
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99% Occupied Bandwidth Test Results, 802.11n HT8, Port 0
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Plot 60. 99% Occupied Bandwidth, Low Channel, 802.11n HT8, Port 0
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Plot 61. 99% Occupied Bandwidth, Mid Channel, 802.11n HT8, Port 0

i Agilent  15:4810 Jun 22, 2011 R T

Ref -1 dBm Atten 5 dB

45amp %%WW Aok s

Log >4 WA i

a8/ I ! ! PUIE, o
ofst | ! !

wa [] 'V

dB

Center 2.473 GHz Span 10 MHz
#Res BW 100 kHz H#VBW 300 kHz Sweep 4 ms (401 pts)
Occupied Bandwidth Oce BW % Pwr 93.00 %
6.8544 MHz #0850
Transmit Freq Error -50.498 kHz
1 dB Bandwidth B.765 MHz*

I

Plot 62. 99% Occupied Bandwidth, High Channel, 802.11n HT8, Port 0
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99% Occupied Bandwidth Test Results, 802.11n HTS, Port 1
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Plot 63.

Plot 64. 99% Occupied Bandwidth, Mid Channel, 802.11n HT8, Port 1

Plot 65. 99% Occupied Bandwidth, High Channel, 802.11n HT8, Port 1
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99% Occupied Bandwidth, Low Channel, 802.11n HT8, Port 1
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99% Occupied Bandwidth Test Results, 802.11n HT10, Port 0

Plot 66.

Plot 67.

Plot 68. 99% Occupied Bandwidth, High Channel, 802.11n HT10, Port 0
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99% Occupied Bandwidth, Low Channel, 802.11n HT10, Port 0
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99% Occupied Bandwidth, Mid Channel, 802.11n HT10, Port 0
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99% Occupied Bandwidth Test Results, 802.11n HT10, Port 1

Plot 69.

Plot 70.

Plot 71. 99% Occupied Bandwidth, High Channel, 802.11n HT10, Port 1
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99% Occupied Bandwidth, Low Channel, 802.11n HT10, Port 1
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99% Occupied Bandwidth, Mid Channel, 802.11n HT10, Port 1
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Plot 72.

Plot 73.

h Test Results, 802.11n HT20, Port 0
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99% Occupied Bandwidth, Low Channel, 802.11n HT20, Port 0
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99% Occupied Bandwidth, Mid Channel, 802.11n HT20, Port 0
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Plot 74. 99% Occupied Bandwidth, High Channel, 802.11n HT20, Port 0
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99% Occupied Bandwidth Test Results, 802.11n HT20, Port 1
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Plot 75. 99% Occupied Bandwidth, Low Channel, 802.11n HT20, Port 1
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Plot 76. 99% Occupied Bandwidth, Mid Channel, 802.11n HT20, Port 1
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Plot 77. 99% Occupied Bandwidth, High Channel, 802.11n HT20, Port 1
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99% Occupied Bandwidt

Plot 78.

Plot 79.

h Test Results, 802.11n HT40, Port 0

G- Agilent  14:33:80 Jun 22, 2011 R T
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f_sn;mp -y ﬂWu’UW r Pt n WI ’\A' ‘lwup Y v.trm "J:l“vydw' e
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dB/ H |
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f
R ‘
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I

99% Occupied Bandwidth, Low Channel, 802.11n HT40, Port 0

G- Agilent  14:33:22 Jun 22, 2011 R T
Ref -16 dBm Atten 5 dB
[iSamp N TV L Y T e e
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Transmit Freq Errar 52171 kHz
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99% Occupied Bandwidth, Mid Channel, 802.11n HT40, Port 0
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Plot 80. 99% Occupied Bandwidth, High Channel, 802.11n HT40, Port 0
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99% Occupied Bandwidth Test Results, 802.11n HT40, Port 1

Plot 81.

Plot 82.
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36.1915 MHz #0B B00GE
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99% Occupied Bandwidth, Low Channel, 802.11n HT40, Port 1
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99% Occupied Bandwidth, Mid Channel, 802.11n HT40, Port 1
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Plot 83. 99% Occupied Bandwidth, High Channel, 802.11n HT40, Port 1
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Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.247(b)

Test Requirements:

Test Procedure:

Test Results:
Test Engineer(s):

Test Date(s):

Peak Power Output

815.247(b): The maximum peak output power of the intentional radiator shall not exceed the
following:

Digital Transmission Systems Output Limit
(MH2) (Watts)
902-928 1.000
2400-2483.5 1.000
5725- 5850 1.000

Table 23. Output Power Requirements from §15.247(b)

815.247(c): if transmitting antennas of directional gain greater than 6 dBi are used the peak
output power from the intentional radiator shall be reduced below the stated values in the Table
23, as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Systems operating in the 2400 — 2483.5 MHz band and using a point to point application may
employ transmitting antennas with directional gain greater than 6 dBi provided the maximum
peak output power of the intentional radiator is reduced by 1 dB for every 3 dB that the
directional gain of the antenna exceeds 6 dBi.

Systems operating in the 5725 — 5850 MHz band that are used exclusively for fixed, point-to-
point operations may employ transmitting antennas with directional gain greater than 6 dBi
without any corresponding reduction in transmitter peak output power.

Fixed, point-to-point operation excludes the use of point-to-multipoint systems, Omni-
directional applications, and multiple co-located intentional radiators transmitting the same
information. The operator of the spread spectrum intentional radiator or, if the equipment is
professionally installed, the installer is responsible for ensuring that the system is used
exclusively for fixed, point-to-point operations. The instruction manual furnished with the
intentional radiator shall contain language in the installation instructions informing the operator
and the installer of this responsibility.

The transmitter was connected to a calibrated spectrum analyzer. The EUT was measured at the
low, mid and high channels of each band at the maximum power level.

The EUT was compliant with the Peak Power Output limits of §15.247(b).
Lionel Gabrillo

09/08/11

Spectrum

Attenuator
EUT Analyzer

Figure 3. Peak Power Output Test Setup
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Peak Power Output Test Results

Peak Conducted Output Power

Mode Carrier Frequency Measured Peak Output Power
Channel (MHz) dBm
Low 2412 16.31
802.11b Mid 2437 22.05
High 2462 19.81
Low 2412 16.10
802.11g 20 MHz Mid 2437 26.70
High 2462 15.79
Table 24. Peak Power Output, Test Results
HT5
Channel Port 1 (dBm) Port 1 (mwW) Port 2 (dBm) Port 2 (mw) Sum (mW) Sum (dBm) Limit (dBm) Delta
Low 15.7 37.154 17.29 53.580 90.733 19.578 30 -10.4223
Mid 21.2 131.826 25.53 357.273 489.099 26.894 30 -3.10604
High 11.56 14.322 17.96 62.517 76.839 18.856 30 -11.1442
HTS8
Channel Port 1 (dBm) Port 1 (mw) Port 2 (dBm) Port 2 (mw) Sum (mW) Sum (dBm) Limit (dBm) Delta
Low 15.95 39.355 21 125.893 165.248 22.181 30 -7.81865
Mid 20.04 100.925 26.1 407.380 508.306 27.061 30 -2.93875
High 9.75 9.441 18.28 67.298 76.738 18.850 30 -11.1499
HT10
Channel Port 1 (dBm) Port 1 (mwW) Port 2 (dBm) Port 2 (mw) Sum (mW) Sum (dBm) Limit (dBm) Delta
Low 17.81 60.395 21.31 135.207 195.602 22.914 30 -7.08626
Mid 22.04 159.956 26.06 403.645 563.601 27.510 30 -2.49028
High 13.9 24.547 18.87 77.090 101.637 20.071 30 -9.92946
HT20
Channel Port 1 (dBm) Port 1 (mw) Port 2 (dBm) Port 2 (mw) Sum (mW) Sum (dBm) Limit (dBm) Delta
Low 12.57 18.072 15.16 32.810 50.881 17.066 30 -12.9344
Mid 22.05 160.325 25.94 392.645 552.969 27.427 30 -2.57299
High 12.13 16.331 15.08 32.211 48.541 16.861 30 -13.1389
HT40
Channel Port 1 (dBm) Port 1 (mw) Port 2 (dBm) Port 2 (mw) Sum (mW) Sum (dBm) Limit (dBm) Delta
Low 10.75 11.885 14.88 30.761 42.646 16.299 30 -13.7012
Mid 22.74 187.932 26.5 446.684 634.615 28.025 30 -1.97489
High 10.91 12.331 15.22 33.266 45.597 16.589 30 -13.4106
Table 25. Peak Power Output, Test Results, Summed
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Peak Power Output Test Results, 802.11b

i Agilent 135500 Sep 7, 2011 R T
Ref 14.47 dBm Atten 5 dB
#Peak L — T — 1
Log L~
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dB/
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205 L]
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Channel Poiwer Power Spectral Density
16.31 dBm /20.0000 MHz -56.70 dBm/Hz

I

Plot 84. Peak Power Output, Low Channel, 802.11b

G- Agilent  13:55:48 Sep 7, 2011 R T
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Plot 85. Peak Power Output, Mid Channel, 802.11b

4 Agilent  13:56:20 Sep 7, 2011 R T
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I

Plot 86. Peak Power Output, High Channel, 802.11b

MET Report: EMCS30565-FCC247
DOC-EMC702 6/18/2009

© 2011, MET Laboratories, Inc.

Page 60 of 184



& 1 ] I i

MET:
Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility
Intentional Radiators

CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Peak Power Output Test Results, 802.11g
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Plot 87. Peak Power Output, Low Channel, 802.11g
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Plot 88. Peak Power Output, Mid Channel, 802.11g
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Plot 89. Peak Power Output, High Channel, 802.11g
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Peak Power Output Test

Results, 802.11n HT5, Port 0
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Plot 90. Peak Power Output, Low Channel, 802.11n HT5, Port 0
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Plot 91. Peak Power Output, Mid Channel, 802.11n HT5, Port 0
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Plot 92. Peak Power Output, High Channel, 802.11n HT5, Port 0
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Peak Power Output Test

Results, 802.11n HT5, Port 1

i Agilent 140117 Sep 7, 2011 R T
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Plot 93. Peak Power Output, Low Channel, 802.11n HT5, Port 1
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Plot 94. Peak Power Output, Mid Channel, 802.11n HT5, Port 1
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Plot 95. Peak Power Output, High Channel, 802.11n HT5, Port 1
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Peak Power Output Test

Results, 802.11n HTS8, Port 0
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Plot 96. Peak Power Output, Low Channel, 802.11n HT8, Port 0
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Plot 97. Peak Power Output, Mid Channel, 802.11n HT8, Port 0
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Plot 98. Peak Power Output, High Channel, 802.11n HT8, Port 0
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Peak Power Output Test

Results, 802.11n HTS, Port 1
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Plot 99. Peak Power Output, Low Channel, 802.11n HT8, Port 1
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Plot 100. Peak Power Output, Mid Channel, 802.11n HT8, Port 1
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Plot 101. Peak Power Output, High Channel, 802.11n HT8, Port 1
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Peak Power Output Test

Results, 802.11n HT10, Port 0
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Plot 102. Peak Power Output, Low Channel, 802.11n HT10, Port 0
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Plot 103. Peak Power Output, Mid Channel, 802.11n HT10, Port 0
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Plot 104. Peak Power Output, High Channel, 802.11n HT10, Port 0
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Peak Power Output Test

Results, 802.11n HT10, Port 1
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Plot 105. Peak Power Output, Low Channel, 802.11n HT10, Port 1
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Plot 106. Peak Power Output, Mid Channel, 802.11n HT10, Port 1
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Plot 107. Peak Power Output, High Channel, 802.11n HT10, Port 1
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Peak Power Output Test

Results, 802.11n HT20, Port 0
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Plot 108. Peak Power Output, Low Channel, 802.11n HT20, Port 0
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Plot 109. Peak Power Output, Mid Channel, 802.11n HT20, Port 0
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Channel Power Power Spectral Density
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I

Plot 110. Peak Power Output, High Channel, 802.11n HT20, Port 0
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Peak Power Output Test

Results, 802.11n HT20, Port 1

G- Agilent  14:20040 Sep 7, 2011 R T
Ref 10.47 dBm Atten 5 dB
#Peak Y R
Log
10 -y
dB/
offst Lt
20.5
dB
Center 2.412 GHz Span 30 MHz
[#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms (401 pts)
Channel Poiwer Power Spectral Density
15.16 dBm /20.0000 MHz -57.85 dBm/Hz

I

Plot 111. Peak Power Output, Low Channel, 802.11n HT20, Port 1

G- Agilent  14:18:20 Sep 7, 2011 R T
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1

Plot 112. Peak Power Output, Mid Channel, 802.11n HT20, Port 1

L Agilent  14:17:02 Sep 7, 2011 R T

Ref 11.47 dBm Atten 5 dB
#Peak
Log
10
dB/
Offst
20.5
dB

Center 2.462 GHz Span 30 MHz
[#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms (401 pts)

Channel Power Power Spectral Density

15.08 dBm /20.0000 MHz -57.93 dBm/Hz

I

Plot 113. Peak Power Output, High Channel, 802.11n HT20, Port 1
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Peak Power Output Test

Results, 802.11n HT40, Port 0

i Agilent  14:3148 Sep 7, 2011 R T
Ref4.47 dBm Atten 5 dB
#Peak
 permfr—lunrffen_n
Log
10
dB! [
Offst
20.5
dB
Center 2.422 GHz Span 60 MHz
[#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms (401 pts)
Channel Poiwer Power Spectral Density
10.75 dBm /40.0000 MHz -65.27 dBm/Hz

I

Plot 114. Peak Power Output, Low Channel, 802.11n HT40, Port 0

G Agllent  14:29:28 Sep7, 2011 R T
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1

Plot 115. Peak Power Output, Mid Channel, 802.11n HT40, Port 0

L Agilent  14:28:43 Sep 7, 2011 R T
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I

Plot 116. Peak Power Output, High Channel, 802.11n HT40, Port 0
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Peak Power Output Test

Results, 802.11n HT40, Port 1

i Agllent  14:21:53 Sep7, 2011 R T
Ref7.47 dBm Atten 5 dB
#Peak by et s
Log L\_\
10 ¥
dB/
Offst o
205 |4
dB
Center 2.422 GHz Span 60 MHz
[#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms (401 pts)
Channel Poiwer Power Spectral Density
14.88 dBm /40.0000 MHz -61.15 dBm/Hz

I

Plot 117. Peak Power Output, Low Channel, 802.11n HT40, Port 1

G- Agilent  14:26:45 Sep 7, 2011 R T
Ref20.47 dBm Atten 10 dB
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Log
10
. R
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20.5
dB
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[#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms (401 pts)
Channel Poiwer Power Spectral Density
26.50 dBm /40.0000 MHz -49.52 dBm/Hz

1

Plot 118. Peak Power Output, Mid Channel, 802.11n HT40, Port 1

G Agilent  14:2800 Sep 7, 2011 R T
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I

Plot 119. Peak Power Output, High Channel, 802.11n HT40, Port 1
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Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.247(d)

Test Requirements:

Radiated Spurious Emissions Requirements and Band Edge
815.247(d); §15.205: Emissions outside the frequency band.

815.247(d): In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that
is produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either
an RF conducted or a radiated measurement. Attenuation below the general limits specified in §
15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in 8§ 15.205(a), must also comply with the radiated emission limits specified in §
15.209(a).

815.205(a): Except as shown in paragraph (d) of this section, only spurious emissions are
permitted in any of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110-----m=mmmrmmmemn 16.42-16.423 399.9-410 45515
R0 o - — 16.69475-16.69525 608614 5.35-5.46
2.1735-2.1905------n-mmmmmenev 16.80425-16.80475 960-1240 7.25-7.75
N s SN ——— 25.5-25.67 1300-1427 8.025-8.5
IRy - — 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775--------n==- 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218--------emmmemmeena- 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825--------------- 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225----------- 123-138 2200-2300 14.47-14.5
8.291-8.294------mmrmmmrmmeene 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366+-------=---r--==--- 156.52475-156.52525 | 2483.5-2500 17.7-21.4
8.37625-8.38675--------------- 156.7-156.9 2655-2900 22.01-23.12
8.41425-8.41475--------n-nn-- 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293---wnmmemmmremmeen 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025------------ 240-285 3345.8-3358 36. 43-36.5
12.57675-12.57725--------- 322-335.4 3600-4400 %)

Table 26. Restricted Bands of Operation

L Until February 1, 1999, this restricted band shall be 0.490 — 0.510 MHz.
2
Above 38.6
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Test Requirement(s): § 15.209 (a): Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in Table 27.

Frequency (MHz) 8 15.209(a),Radiated Emission Limits
(dBpV) @ 3m
30-88 40.00
88 - 216 43.50
216 - 960 46.00
Above 960 54.00

Table 27. Radiated Emissions Limits Calculated from FCC Part 15, § 15.209 (a)

Test Procedures: The transmitter was turned on. Measurements were performed of the low, mid and high
Channels. The EUT was rotated orthogonally through all three axes. Plots shown are corrected
for both antenna correction factor and distance and compared to a 3 m limit line. Only noise
floor was measured above 18 GHz.

Test Results: The EUT was compliant with the Radiated Spurious Emission limits of § 15.247(d).

Test Engineer(s): Lionel Gabrillo

Test Date(s): 09/12/11
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Radiated Spurious Emissions Test Results, 802.11b

FCC, Class B
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Plot 120. Radiated Spurious Emissions, Low Channel, 802.11b, 30 MHz — 1 GHz

ALt ion 0dB, Resolution i 1 MHg, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 121. Radiated Spurious Emissions, Low Channel, 802.11b, 1 GHz — 4.8 GHz, Average

Akt ion 0dB, Resalution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 122. Radiated Spurious Emissions, Low Channel, 802.11b, 1 GHz — 4.8 GHz, Peak
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Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 123. Radiated Spurious Emissions, Low Channel, 802.11b, 4.8 GHz — 18 GHz, Average

At ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 124. Radiated Spurious Emissions, Low Channel, 802.11b, 4.8 GHz — 18 GHz, Peak

m FCC, Class B R
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Plot 125. Radiated Spurious Emissions, Mid Channel, 802.11b, 30 MHz - 1 GHz
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ALt ion 0dB, Resolution i 1 MHz, YVideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 126. Radiated Spurious Emissions, Mid Channel, 802.11b, 1 GHz - 4.8 GHz, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 127. Radiated Spurious Emissions, Mid Channel, 802.11b, 1 GHz — 4.8 GHz, Peak

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 128. Radiated Spurious Emissions, Mid Channel, 802.11b, 4.8 GHz — 18 GHz, Average
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ALt ion 0dB, Resolution i 1 MHz, YVideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 129. Radiated Spurious Emissions, Mid Channel, 802.11b, 4.8 GHz — 18 GHz, Peak
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Plot 130. Radiated Spurious Emissions, High Channel, 802.11b, 30 MHz — 1 GHz

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 131. Radiated Spurious Emissions, High Channel, 802.11b, 1 GHz — 4.8 GHz, Average
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ALt ion 0dB, Resolution i 1 MHz, YVideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 132. Radiated Spurious Emissions, High Channel, 802.11b, 1 GHz — 4.8 GHz, Peak

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 133. Radiated Spurious Emissions, High Channel, 802.11b, 4.8 GHz — 18 GHz, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 134. Radiated Spurious Emissions, High Channel, 802.11b, 4.8 GHz — 18 GHz, Peak

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page 78 of 184
DOC-EMC702 6/18/2009



1 ] T ]
& M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Intentional Radiators
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Radiated Spurious Emissions Test Results, 802.11g

FCC, Class B
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Plot 135. Radiated Spurious Emissions, Low Channel, 802.11g, 30 MHz — 1 GHz

ALt ion 0dB, Resolution i 1 MHg, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.

1204

1104

1004

Amplitude Units, dBuy

| P SRS ST

3

0
1000 1380 1760 2140 2520 2900 3280 3660 4040 4420 4800

Start Frequency: 1000MHz ~ Stop Frequency: 4600MHz

Plot 136. Radiated Spurious Emissions, Low Channel, 802.11g, 1 GHz — 4.8 GHz, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 137. Radiated Spurious Emissions, Low Channel, 802.11g, 1 GHz — 4.8 GHz, Peak
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Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 138. Radiated Spurious Emissions, Low Channel, 802.11¢g, 4.8 GHz — 18 GHz, Average

At ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 139. Radiated Spurious Emissions, Low Channel, 802.11¢g, 4.8 GHz — 18 GHz, Peak

FCC, Class B R
m;]ﬁ- Jobit 30565¢>Customer: Ubiquiti DETECTOR:+PEAK

a0
—_
=
= 70
=
5y
=
— 50 |
© I e
[
°
= |
3 R pappo oW
2 30 ' o e SR
.z R A il
& 10

0 0 100 200 300 400 500 600 700 200 900 1000

Frequency MHz

Plot 140. Radiated Spurious Emissions, Mid Channel, 802.11g, 30 MHz — 1 GHz
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Plot 141. Radiated Spurious Emissions, Mid Channel, 802.11g, 1 GHz — 4.8 GHz, Average
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Plot 142. Radiated Spurious Emissions, Mid Channel, 802.11g, 1 GHz — 4.8 GHz, Peak
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Plot 143. Radiated Spurious Emissions, Mid Channel, 802.11g, 4.8 GHz — 18 GHz, Average
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Plot 144. Radiated Spurious Emissions, Mid Channel, 802.11¢g, 4.8 GHz — 18 GHz, Peak
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Plot 145. Radiated Spurious Emissions, High Channel, 802.11g, 30 MHz — 1 GHz

Akt ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 146. Radiated Spurious Emissions, High Channel, 802.11g, 1 GHz — 4.8 GHz, Average
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Plot 147. Radiated Spurious Emissions, High Channel, 802.11g, 1 GHz — 4.8 GHz, Peak

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 148. Radiated Spurious Emissions, High Channel, 802.11g, 4.8 GHz — 18 GHz, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 149. Radiated Spurious Emissions, High Channel, 802.11g, 4.8 GHz — 18 GHz, Peak
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Plot 150. Radiated Spurious Emissions, Low Channel, 802.11n HT5, 30 MHz — 1 GHz

ALt ion 0dB, Resolution i 1 MHg, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 151. Radiated Spurious Emissions, Low Channel, 802.11n HT5, 1 GHz — 4.8 GHz, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 152. Radiated Spurious Emissions, Low Channel, 802.11n HT5, 1 GHz — 4.8 GHz, Peak
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1204

1104

1004

amplitude Units, dBu¥
-
a

40+
a0 |

20
4800 6120 7440 a760 10080 11400 12720 14040 15360 16680 18000

Start Frequency: 4800MHz  Stop Frequency: 18000MHz

Plot 153. Radiated Spurious Emissions, Low Channel, 802.11n HT5, 4.8 GHz — 18 GHz, Average

At ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 154. Radiated Spurious Emissions, Low Channel, 802.11n HT5, 4.8 GHz — 18 GHz, Peak
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Plot 155. Radiated Spurious Emissions, Mid Channel, 802.11n HT5, 30 MHz — 1 GHz
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Spurious Emissions, Mid Channel, 802.11n HT5, 1 GHz — 4.8 GHz, Peak
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Plot 158. Radiated Spurious Emissions, Mid Channel, 802.11n HT5, 4.8 GHz — 18 GHz, Average
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Plot 159. Radiated Spurious Emissions, Mid Channel, 802.11n HT5, 4.8 GHz — 18 GHz, Peak
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Plot 160. Radiated Spurious Emissions, High Channel, 802.11n HT5, 30 MHz — 1 GHz

Akt ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 161. Radiated Spurious Emissions, High Channel, 802.11n HT5, 1 GHz — 4.8 GHz, Average
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Plot 162. Radiated Spurious Emissions, High Channel, 802.11n HT5, 1 GHz — 4.8 GHz, Peak

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 163. Radiated Spurious Emissions, High Channel, 802.11n HT5, 4.8 GHz — 18 GHz, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 164. Radiated Spurious Emissions, High Channel, 802.11n HT5, 4.8 GHz — 18 GHz, Peak
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Plot 165. Radiated Spurious Emissions, Low Channel, 802.11n HT8, 30 MHz — 1 GHz

Akt ion 0dB, Resalution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 166. Radiated Spurious Emissions, Low Channel, 802.11n HT8, 1 GHz — 4.8 GHz, Average

Akt ion 0dB, Resalution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
120+
110+
100

> %

=2

2

-

£ a0

£

=2

L)

4

3 70

2

£

< s
50
40|
20
1000 1380 1760 2140 2520 2000 3280 3660 4040 4420 4800

Start Frequency: 1000MHz  Stop Frequency: 4800MHz

Plot 167. Radiated Spurious Emissions, Low Channel, 802.11n HT8, 1 GHz — 4.8 GHz, Peak
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Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 168. Radiated Spurious Emissions, Low Channel, 802.11n HT8, 4.8 GHz — 18 GHz, Average

Att ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 169. Radiated Spurious Emissions, Low Channel, 802.11n HT8, 4.8 GHz — 18 GHz, Peak
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Plot 170. Radiated Spurious Emissions, Mid Channel, 802.11n HT8, 30 MHz — 1 GHz
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Plot 172. Radiated
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Spurious Emissions, Mid Channel, 802.11n HT8, 1 GHz — 4.8 GHz, Peak
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Plot 173. Radiated Spurious Emissions, Mid Channel, 802.11n HT8, 4.8 GHz — 18 GHz, Average
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Plot 174. Radiated Spurious Emissions, Mid Channel, 802.11n HT8, 4.8 GHz — 18 GHz, Peak
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Plot 175. Radiated Spurious Emissions, High Channel, 802.11n HT8, 30 MHz — 1 GHz

Akt ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 176. Radiated Spurious Emissions, High Channel, 802.11n HT8, 1 GHz — 4.8 GHz, Average
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Plot 177. Radiated Spurious Emissions, High Channel, 802.11n HT8, 1 GHz — 4.8 GHz, Peak

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 178. Radiated Spurious Emissions, High Channel, 802.11n HT8, 4.8 GHz — 18 GHz, Average

At ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 179. Radiated Spurious Emissions, High Channel, 802.11n HT8, 4.8 GHz — 18 GHz, Peak
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Plot 180. Radiated Spurious Emissions, Low Channel, 802.11n HT10, 30 MHz — 1 GHz

ALt ion 0dB, Resolution i 1 MHg, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 181. Radiated Spurious Emissions, Low Channel, 802.11n HT10, 1 GHz — 4.8 GHz, Average

Att ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 182. Radiated Spurious Emissions, Low Channel, 802.11n HT10, 1 GHz — 4.8 GHz, Peak
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Plot 183. Radiated Spurious Emissions, Low Channel, 802.11n HT10, 4.8 GHz — 18 GHz, Average
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Plot 184. Radiated Spurious Emissions, Low Channel, 802.11n HT10, 4.8 GHz — 18 GHz, Peak
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Plot 185. Radiated Spurious Emissions, Mid Channel, 802.11n HT10, 30 MHz - 1 GHz
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Plot 186. Radiated Spurious Emissions, Mid Channel, 802.11n HT10, 1 GHz - 4.8 GHz, Average
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Plot 187. Radiated Spurious Emissions, Mid Channel, 802.11n HT10, 1 GHz — 4.8 GHz, Peak
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Plot 188. Radiated Spurious Emissions, Mid Channel, 802.11n HT10, 4.8 GHz — 18 GHz, Average
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Plot 189. Radiated Spurious Emissions, Mid Channel, 802.11n HT10, 4.8 GHz — 18 GHz, Peak
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Plot 190. Radiated Spurious Emissions, High Channel, 802.11n HT10, 30 MHz — 1 GHz

At ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 191. Radiated Spurious Emissions, High Channel, 802.11n HT10, 1 GHz — 4.8 GHz, Average
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Plot 192. Radiated Spurious Emissions, High Channel, 802.11n HT10, 1 GHz — 4.8 GHz, Peak

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 193. Radiated Spurious Emissions, High Channel, 802.11n HT10, 4.8 GHz — 18 GHz, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 194. Radiated Spurious Emissions, High Channel, 802.11n HT10, 4.8 GHz — 18 GHz, Peak
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Radiated Spurious Emissions Test Results, 802.11n HT20
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Plot 195. Radiated Spurious Emissions, Low Channel, 802.11n HT20, 30 MHz — 1 GHz

ALt ion 0dB, Resolution i 1 MHg, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 196. Radiated Spurious Emissions, Low Channel, 802.11n HT20, 1 GHz — 4.8 GHz, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 197. Radiated Spurious Emissions, Low Channel, 802.11n HT20, 1 GHz — 4.8 GHz, Peak
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Att ion 0dB, Resolution 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 198. Radiated Spurious Emissions, Low Channel, 802.11n HT20, 4.8 GHz — 18 GHz, Average

At ion 0dB, Resolution 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 199. Radiated Spurious Emissions, Low Channel, 802.11n HT20, 4.8 GHz — 18 GHz, Peak
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Plot 200. Radiated Spurious Emissions, Mid Channel, 802.11n HT20, 30 MHz — 1 GHz
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Plot 201. Radiated Spurious Emissions, Mid Channel, 802.11n HT20, 1 GHz — 4.8 GHz, Average
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Plot 202. Radiated Spurious Emissions, Mid Channel, 802.11n HT20, 1 GHz — 4.8 GHz, Peak
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Plot 203. Radiated Spurious Emissions, Mid Channel, 802.11n HT20, 4.8 GHz — 18 GHz, Average
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Plot 204. Radiated Spurious Emissions, Mid Channel, 802.11n HT20, 4.8 GHz — 18 GHz,

amplitude Units, dBu¥
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Plot 205. Radiated Spurious Emissions, High Channel, 802.11n HT20, 30 MHz — 1 GHz
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Plot 206. Radiated Spurious Emissions, High Channel, 802.11n HT20, 1 GHz — 4.8 GHz, Average
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ALt ion 0dB, Resolution i 1 MHz, YVideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 207. Radiated Spurious Emissions, High Channel, 802.11n HT20, 1 GHz — 4.8 GHz, Peak

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 208. Radiated Spurious Emissions, High Channel, 802.11n HT20, 4.8 GHz — 18 GHz, Average

At ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 209. Radiated Spurious Emissions, High Channel, 802.11n HT20, 4.8 GHz — 18 GHz, Peak
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Radiated Spurious Emissions Test Results, 802.11n HT40
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Plot 210. Radiated Spurious Emissions, Low Channel, 802.11n HT40, 30 MHz — 1 GHz

ALt ion 0dB, Resolution i 1 MHg, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 211. Radiated Spurious Emissions, Low Channel, 802.11n HT40, 1 GHz — 4.8 GHz, Average

Akt ion 0dB, Resalution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 212. Radiated Spurious Emissions, Low Channel, 802.11n HT40, 1 GHz — 4.8 GHz, Peak
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Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 213. Radiated Spurious Emissions, Low Channel, 802.11n HT40, 4.8 GHz — 18 GHz, Average

At ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 214. Radiated Spurious Emissions, Low Channel, 802.11n HT40, 4.8 GHz — 18 GHz, Peak
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Plot 215. Radiated Spurious Emissions, Mid Channel, 802.11n HT40, 30 MHz — 1 GHz
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Plot 216. Radiated Spurious Emissions, Mid Channel, 802.11n HT40, 1 GHz — 4.8 GHz, Average
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Plot 217. Radiated Spurious Emissions, Mid Channel, 802.11n HT40, 1 GHz — 4.8 GHz, Peak
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Plot 218. Radiated Spurious Emissions, Mid Channel, 802.11n HT40, 4.8 GHz — 18 GHz, Average
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Plot 219. Radiated Spurious Emissions, Mid Channel, 802.11n HT40, 4.8 GHz — 18 GHz,
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1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 220. Radiated Spurious Emissions, High Channel, 802.11n HT40, 30 MHz — 1 GHz
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1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 221. Radiated Spurious Emissions, High Channel, 802.11n HT40, 1 GHz — 4.8 GHz, Average
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Plot 222. Radiated Spurious Emissions, High Channel, 802.11n HT40, 1 GHz — 4.8 GHz, Peak

Akt ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 223. Radiated Spurious Emissions, High Channel, 802.11n HT40, 4.8 GHz — 18 GHz, Average

At ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 224. Radiated Spurious Emissions, High Channel, 802.11n HT40, 4.8 GHz — 18 GHz, Peak
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Radiated Band Edge Measurements

Test Procedures: The transmitter was turned on. Measurements were performed of the low, mid and high
Channels. The EUT was rotated orthogonally through all three axes. Plots shown are corrected
for both antenna correction factor and distance and compared to a 3 m limit line.

Radiated Restricted Band Edge, 802.11b
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Plot 225. Radiated Restricted Band Edge, Low Channel, 802.11b, Average

ALt ion 0dB, Resolution i 1 MHg, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 226. Radiated Restricted Band Edge, Low Channel, 802.11b, Peak
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Plot 227. Radiated Restricted Band Edge, High Channel, 802.11b, Average

At ion 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 228. Radiated Restricted Band Edge, High Channel, 802.11b, Peak
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Radiated Restricted Band Edge, 802.11g

Att ion 0dB, Resoluti dwidth 1 MHz, Yideo Bandwidth 0.03 KHz, Amplitude Scale LOG 10 dB.
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Plot 229. Radiated Restricted Band Edge, Low Channel, 802.11g, Average

Attenuation 0dB, Resolution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 230. Radiated Restricted Band Edge, Low Channel, 802.11g, Peak

Att ion 0dB, luti dwidth 1 MHz, Yideo dwidth 0.03 KHz, il Scale LOG 10 dB.
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Plot 231. Radiated Restricted Band Edge, High Channel, 802.11g, Average
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Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 232. Radiated Restricted Band Edge, High Channel, 802.11g, Peak
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Radiated Restricted Band Edge, 802.11n HT5
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Plot 233. Radiated Restricted Band Edge, Low Channel, 802.11n HT5, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 234. Radiated Restricted Band Edge, Low Channel, 802.11n HT5, Peak

Att ion 0dB, luti dwidth 1 MHz, Yideo dwidth 0.03 KHz, il Scale LOG 10 dB.
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Plot 235. Radiated Restricted Band Edge, High Channel, 802.11n HT5, Average
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Plot 236. Radiated Restricted Band Edge, High Channel, 802.11n HT5, Peak
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Radiated Restricted Band Edge, 802.11n HT8
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Plot 237. Radiated Restricted Band Edge, Low Channel, 802.11n HT8, Average

att ion 0dB, Resalution idth 1 MHz, Video Bandwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 238. Radiated Restricted Band Edge, Low Channel, 802.11n HT8, Peak
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Plot 239. Radiated Restricted Band Edge, High Channel, 802.11n HT8, Average
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Radiated Restricted Band Edge, 802.11n HT10
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Plot 241. Radiated Restricted Band Edge, Low Channel, 802.11n HT10, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 242. Radiated Restricted Band Edge, Low Channel, 802.11n HT10, Peak
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Plot 243. Radiated Restricted Band Edge, High Channel, 802.11n HT10, Average

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page 117 of 184
DOC-EMC702 6/18/2009



& 1 ] I i

MET:
Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility
Intentional Radiators

CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Amplitude Units, dBuy

ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.

3

0
2460

2464

2465 2472 2476 2480 2484 2488 2492

Start Frequency: 2460MHz  Stop Frequency: 2500MHz

24396

2500
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Radiated Restricted Band Edge, 802.11n HT20
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Start Frequency: 2300MHz  Stop Frequency: 2425MHz

Plot 245. Radiated Restricted Band Edge, Low Channel, 802.11n HT20, Average

Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 246. Radiated Restricted Band Edge, Low Channel, 802.11n HT20, Peak
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Plot 247. Radiated Restricted Band Edge, High Channel, 802.11n HT20, Average
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Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 248. Radiated Restricted Band Edge, High Channel, 802.11n HT20, Peak
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Radiated Restricted Band Edge, 802.11n HT40
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Plot 249. Radiated Restricted Band Edge, Low Channel, 802.11n HT40, Average
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Plot 250. Radiated Restricted Band Edge, Low Channel, 802.11n HT40, Peak
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Plot 251. Radiated Restricted Band Edge, High Channel, 802.11n HT40, Average
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Att ion 0dB, Resolution i 1 MHz, Yideo dwidth 3 MHz, Amplitude Scale LOG 10 dB.
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Plot 252. Radiated Restricted Band Edge, High Channel, 802.11n HT40, Peak
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Photograph 7. Radiated Spurious Emissions, Test Setup, 1 GHz — 18 GHz
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Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.247(d)

Test Requirement:

Test Procedure:

Test Results:
Test Engineer(s):

Test Date(s):

RF Conducted Spurious Emissions Requirements and Band Edge

15.247(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either
an RF conducted or a radiated measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits. If the transmitter complies with the conducted power
limits based on the use of RMS averaging over a time interval, as permitted under paragraph
(b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB.

For intentional radiators with a digital device portion which operates below 10 GHz, the
spectrum was investigated as per 815.33(a)(1) and 815.33(a)(4); i.e., the lowest RF signal
generated or used in the device up to the 10" harmonic of the highest fundamental frequency or
to 40 GHz, whichever is lower.

Since the EUT had an integral antenna, conducted measurements could not be performed.
Measurements needed to be taken radiated. An antenna was located 3 m away from the EUT
and plots were taken. The EUT was rotated through all three orthogonal axes. The plots were
corrected for both antenna correction factor and cable lost.

See following pages for detailed test results with RF Conducted Spurious Emissions.

The EUT was compliant with the Conducted Spurious Emission limits of §15.247(d).
Lionel Gabrillo

09/09/11

Attenuator Spectrum

EUT Analyzer

Figure 4. Block Diagram, Conducted Spurious Emissions Test Setup
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Conducted Spurious Emissions Test Results, 802.11b
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Plot 253. Conducted Spurious Emissions, Low Channel, 802.11b, 30
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Plot 254. Conducted Spurious Emissions, Low Channel, 802.11b, 1 GHz — 26 GHz
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Plot 255. Conducted Spurious Emissions, Mid Channel, 802.11b, 30 MHz — 1 GHz
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Plot 256. Conducted Spurious Emissions, Mid Channel, 802.11b, 1 GHz — 26 GHz
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Plot 257. Conducted Spurious Emissions, High Channel, 802.11b, 30 MHz — 1 GHz
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Plot 258. Conducted Spurious Emissions, High Channel, 802.11b, 1 GHz — 26 GHz
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Conducted Spurious Emissions Test Results, 802.11g
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Plot 259. Conducted Spurious Emissions, Low Channel, 802.11g, 30 MHz — 1 GHz
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Plot 260. Conducted Spurious Emissions, Low Channel, 802.11g, 1 GHz — 26 GHz
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Plot 261. Conducted Spurious Emissions, Mid Channel, 802.11g, 30 MHz — 1 GHz
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Plot 262. Conducted Spurious Emissions, Mid Channel, 802.11g, 1 GHz — 26 GHz
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Plot 263. Conducted Spurious Emissions, High Channel, 802.11g, 30 MHz — 1 GHz
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Plot 264. Conducted Spurious Emissions, High Channel, 802.11g, 1 GHz — 26 GHz
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Conducted Spurious Emissions Test Results, 802.11n HT5, Port 0
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Plot 265. Conducted Spurious Emissions, Low Channel, 802.11n HT5, Port 0, 30 MHz — 1 GHz
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Plot 266. Conducted Spurious Emissions, Low Channel, 802.11n HT5, Port 0, 1 GHz — 26 GHz
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Plot 267. Conducted Spurious Emissions, Mid Channel, 802.11n HT5, Port 0, 30 MHz — 1 GHz
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Plot 268. Conducted Spurious Emissions, Mid Channel, 802.11n HT5, Port 0, 1 GHz — 26 GHz

45 Agileni  14:49:16 Sep 8, 2011 R T

Mkr1 321.0 MHz
Ref 20 dBm Atten 5 dB -70.46 dBm
#Peak
Log
10
dB/
Offst
10
dB

Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms (401 pts)

1
Plot 269. Conducted Spurious Emissions, High Channel, 802.11n HT5, Port 0, 30 MHz — 1 GHz
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Plot 270. Conducted Spurious Emissions, High Channel, 802.11n HT5, Port 0, 1 GHz — 26 GHz

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page 130 of 184
DOC-EMC702 6/18/2009



& 1 ] I i

MET:
Ubiquiti Networks, Inc.
NanoStationLocoM2

Electromagnetic Compatibility
Intentional Radiators

CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Conducted Spurious Emissions Test Results, 802.11n HT5, Port 1
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Plot 271. Conducted Spurious Emissions, Low Channel, 802.11n HT5, Port 1, 30 MHz — 1 GHz
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Plot 272. Conducted Spurious Emissions, Low Channel, 802.11n HT5, Port 1, 1 GHz - 26 GHz
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Plot 273. Conducted Spurious Emissions, Mid Channel, 802.11n HT5, Port 1, 30 MHz — 1 GHz

MET Report: EMCS30565-FCC247
DOC-EMC702 6/18/2009

© 2011, MET Laboratories, Inc.

Page 131 of 184



1 ] T ]
& M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Intentional Radiators
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

4t Agileni  14:21:48 Sep 8, 2011 R T

Mkr1 7.3125 GHz

Ref 11 dBm Atten 15 dB 45.72 dBm

#Peak

Log

10

dB/

Offst

10

dB

¥

M1 52 PR O N DT YOTN O = N p—

S3 FC

A AA

Start 1 GHz Stop 26 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.59 s (401 pts)

|

Plot 274. Conducted Spurious Emissions, Mid Channel, 802.11n HT5, Port 1, 1 GHz — 26 GHz
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Plot 275. Conducted Spurious Emissions, High Channel, 802.11n HT5, Port 1, 30 MHz — 1 GHz
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Plot 276. Conducted Spurious Emissions, High Channel, 802.11n HT5, Port 1, 1 GHz — 26 GHz
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Conducted Spurious Emissions Test Results, 802.11n HT8, Port 0
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Plot 277. Conducted Spurious Emissions, Low Channel, 802.11n HT8, Port 0, 30 MHz — 1 GHz
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Plot 278. Conducted Spurious Emissions, Low Channel, 802.11n HT8, Port 0, 1 GHz — 26 GHz
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Plot 279. Conducted Spurious Emissions, Mid Channel, 802.11n HT8, Port 0, 30 MHz — 1 GHz
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Plot 280. Conducted Spurious Emissions, Mid Channel, 802.11n HT8, Port 0, 1 GHz — 26 GHz
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Plot 281. Conducted Spurious Emissions, High Channel, 802.11n HT8, Port 0, 30 MHz — 1 GHz
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Plot 282. Conducted Spurious Emissions, High Channel, 802.11n HT8, Port 0, 1 GHz — 26 GHz
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Conducted Spurious Emissions Test Results, 802.11n HT8, Port 1
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Plot 283. Conducted Spurious Emissions, Low Channel, 802.11n HT8, Port 1, 30 MHz — 1 GHz
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Plot 284. Conducted Spurious Emissions, Low Channel, 802.11n HT8, Port 1, 1 GHz — 26 GHz

4 Agilent

14:16:11 Sep &, 2011

R T

Ref9 dBm

Atten 10 dB

Mkr1 958.8 MHz
56.63 dBm

#Peak
Log

10
dB/

Offst
10

dB

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 1 GHz
Sweep 100.5 ms (401 pts)

Plot 285. Conducted Spurious Emissions, Mid Channel, 802.11n HT8, Port 1, 30 MHz — 1 GHz
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Plot 286. Conducted Spurious Emissions, Mid Channel, 802.11n HT8, Port 1, 1 GHz — 26 GHz
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Plot 287. Conducted Spurious Emissions, High Channel, 802.11n HT8, Port 1, 30 MHz — 1 GHz
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Plot 288. Conducted Spurious Emissions, High Channel, 802.11n HT8, Port 1, 1 GHz — 26 GHz
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Conducted Spurious Emissions Test Results, 802.11n HT10, Port 0
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Plot 289. Conducted Spurious Emissions, Low Channel, 802.11n HT10, Por

10,30 MHz -1 GHz
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Plot 290. Conducted Spurious Emissions, Low Channel, 802.11n HT10, Port 0, 1 GHz — 26 GHz
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Plot 291. Conducted Spurious Emissions, Mid Channel, 802.11n HT10, Port 0, 30 MHz — 1 GHz
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Plot 292. Conducted Spurious Emissions, Mid Channel, 802.11n HT10, Port 0, 1 GHz — 26 GHz
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1
Plot 293. Conducted Spurious Emissions, High Channel, 802.11n HT10, Port 0, 30 MHz — 1 GHz
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Plot 294. Conducted Spurious Emissions, High Channel, 802.11n HT10, Port 0, 1 GHz — 26 GHz
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Conducted Spurious Emissions Test Results, 802.11n HT10, Port 1
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Plot 295. Conducted Spurious Emissions, Low Channel, 802.11n HT10, Port 1, 30 MHz — 1 GHz
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Plot 296. Conducted Spurious Emissions, Low Channel, 802.11n HT10, Port 1, 1 GHz — 26 GHz
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Plot 297. Conducted Spurious Emissions, Mid Channel, 802.11n HT10, Port 1, 30 MHz — 1 GHz
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Plot 298. Conducted Spurious Emissions, Mid Channel, 802.11n HT10, Port 1, 1 GHz — 26 GHz
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1
Plot 299. Conducted Spurious Emissions, High Channel, 802.11n HT10, Port 1, 30 MHz — 1 GHz
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Plot 300. Conducted Spurious Emissions, High Channel, 802.11n HT10, Port 1, 1 GHz — 26 GHz
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Conducted Spurious Emissions Test Results, 802.11n HT20, Port 0
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Plot 301. Conducted Spurious Emissions, Low Channel, 802.11n HT20, Por

10,30 MHz -1 GHz
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Plot 302. Conducted Spurious Emissions, Low Channel, 802.11n HT20, Port 0, 1 GHz — 26 GHz
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Plot 303. Conducted Spurious Emissions, Mid Channel, 802.11n HT20, Port 0, 30 MHz — 1 GHz
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Plot 304. Conducted Spurious Emissions, Mid Channel, 802.11n HT20, Port 0, 1 GHz — 26 GHz
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Plot 305. Conducted Spurious Emissions, High Channel, 802.11n HT20, Port 0, 30 MHz — 1 GHz
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Plot 306. Conducted Spurious Emissions, High Channel, 802.11n HT20, Port 0, 1 GHz — 26 GHz
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Conducted Spurious Emissions Test Results, 802.11n HT20, Port 1
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Plot 307. Conducted Spurious Emissions, Low Channel, 802.11n HT20, Port 1, 30 MHz — 1 GHz
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Plot 308. Conducted Spurious Emissions, Low Channel, 802.11n HT20, Port 1, 1 GHz — 26 GHz
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Plot 309. Conducted Spurious Emissions, Mid Channel, 802.11n HT20, Port 1, 30 MHz — 1 GHz
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Plot 310. Conducted Spurious Emissions, Mid Channel, 802.11n HT20, Port 1, 1 GHz — 26 GHz
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Plot 311. Conducted Spurious Emissions, High Channel, 802.11n HT20, Port 1, 30 MHz — 1 GHz
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Plot 312. Conducted Spurious Emissions, High Channel, 802.11n HT20, Port 1, 1 GHz — 26 GHz
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Conducted Spurious Emissions Test Results, 802.11n HT40, Port 0
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Plot 313. Conducted Spurious Emissions, Low Channel, 802.11n HT40, Por

10,30 MHz -1 GHz
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Plot 314. Conducted Spurious Emissions, Low Channel, 802.11n HT40, Port 0, 1 GHz — 26 GHz
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Plot 315. Conducted Spurious Emissions, Mid Channel, 802.11n HT40, Port 0, 30 MHz — 1 GHz
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Plot 316. Conducted Spurious Emissions, Mid Channel, 802.11n HT40, Port 0, 1 GHz — 26 GHz
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Plot 317. Conducted Spurious Emissions, High Channel, 802.11n HT40, Port 0, 30 MHz — 1 GHz
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Plot 318. Conducted Spurious Emissions, High Channel, 802.11n HT40, Port 0, 1 GHz — 26 GHz
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Conducted Spurious Emissions Test Results, 802.11n HT40, Port 1
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Plot 319. Conducted Spurious Emissions, Low Channel, 802.11n HT40, Port 1, 30 MHz — 1 GHz
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Plot 320. Conducted Spurious Emissions, Low Channel, 802.11n HT40, Port 1, 1 GHz — 26 GHz
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Plot 321. Conducted Spurious Emissions, Mid Channel, 802.11n HT40, Port 1, 30 MHz — 1 GHz
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Plot 322. Conducted Spurious Emissions, Mid Channel, 802.11n HT40, Port 1, 1 GHz — 26 GHz
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Plot 323. Conducted Spurious Emissions, High Channel, 802.11n HT40, Port 1, 30 MHz — 1 GHz
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Plot 324. Conducted Spurious Emissions, High Channel, 802.11n HT40, Port 1, 1 GHz - 26 GHz
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Conducted Band Edge Test Results, 802.11b
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Plot 326. Conducted Band Edge, High Channel, 802.11b
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Conducted Band Edge Test Results, 802.11g

i Agilent 15:24:34 Sep 2, 2011 R T

3 1 <Hz # 308 kHz en m

1)

Plot 327. Conducted Band Edge, Low Channel, 802.11g 20 MHz

Plot 328. Conducted Band Edge, High Channel, 802.11g 20 MHz
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Conducted Band Edge Test Results, 802.11n HT5, Port 0

i Agilent 15:59:58 Sep 2, 2011 R T

3k 1 z # kHz pl4dm pt:

Plot 329. Conducted Band Edge, Low Channel, 802.11n HT5, Port 0

Agilent 15:58:24 Sep 2, 2011 R T

Plot 330. Conducted Band Edge, High Channel, 802.11n HT5, Port 0
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Conducted Band Edge Test Results, 802.11n HT5, Port 1

i Agilent 16:01:47 Sep 2, 2011 R T

3k 1 z # kHz pl4dm pt:

Plot 331. Conducted Band Edge, Low Channel, 802.11n HT5, Port 1

Agilent 16:62:51 Sep 2, 2011 R T

Plot 332. Conducted Band Edge, High Channel, 802.11n HT5, Port 1
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Conducted Band Edge Test Results, 802.11n HT8, Port 0

i Agilent 15:53:42 Sep 2, 2011 R T

3k 1 z # kHz pl4dm pt:

Plot 333. Conducted Band Edge, Low Channel, 802.11n HT8, Port 0

Agilent 15:56:06 Sep 2, 26811 R T

Plot 334. Conducted Band Edge, High Channel, 802.11n HT8, Port 0
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Conducted Band Edge Test Results, 802.11n HTS, Port 1

i Agilent 16:07:45 Sep 2, 2011 R T

3k 1 z # kHz pl m n

Plot 335. Conducted Band Edge, Low Channel, 802.11n HT8, Port 1

Agilent 16:03:44 Sep 2, 2011 R T

Plot 336. Conducted Band Edge, High Channel, 802.11n HT8, Port 1
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Conducted Band Edge Test Results, 802.11n HT10, Port 0

i Agilent 15:52:33 Sep 2, 2011 R T

3k 1 <Hz # kHz 2.88 m n

Plot 337. Conducted Band Edge, Low Channel, 802.11n HT10, Port 0

Plot 338. Conducted Band Edge, High Channel, 802.11n HT10, Port 0
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Conducted Band Edge Test Results, 802.11n HT10, Port 1

i Agilent 16:18:19 Sep 2, 2011 R T

3k 1 <Hz # kHz 2.88 m n

Plot 339. Conducted Band Edge, Low Channel, 802.11n HT10, Port 1

Plot 340. Conducted Band Edge, High Channel, 802.11n HT10, Port 1
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Conducted Band Edge Test Results, 802.11n HT20, Port 0

i Agilent 15:37:11 Sep 2, 2011 R T

3 1 <Hz # kHz n m 1}

Plot 341. Conducted Band Edge, Low Channel, 802.11n HT20, Port 0

Plot 342. Conducted Band Edge, High Channel, 802.11n HT20, Port 0
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Conducted Band Edge Test Results, 802.11n HT20, Port 1

i Agilent 16:22:53 Sep 2, 2011 R T

3 1 <Hz # kHz n m 1}

Plot 343. Conducted Band Edge, Low Channel, 802.11n HT20, Port 1

Plot 344. Conducted Band Edge, High Channel, 802.11n HT20, Port 1
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Conducted Band Edge Test Results, 802.11n HT40, Port 0

i Agilent 15:34:39 Sep 2, 2011 R T

3 1 <Hz # kHz 4 m 1}

Plot 345. Conducted Band Edge, Low Channel, 802.11n HT40, Port 0

Agilent 15:33:02 Sep 2, 2011 R T

Plot 346. Conducted Band Edge, High Channel, 802.11n HT40, Port 0
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Conducted Band Edge Test Results, 802.11n HT40, Port 1

i Agilent 16:24:33 Sep 2, 2011 R T

3k 1 <Hz # kHz 54 m 1]

Plot 347. Conducted Band Edge, Low Channel, 802.11n HT40, Port 1

Agilent 16:25:38 Sep 2, 2011 R T

Plot 348. Conducted Band Edge, High Channel, 802.11n HT40, Port 1
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Electromagnetic Compatibility Criteria for Intentional Radiators

§ 15.247(e)

Test Requirements:

Test Procedure:

Test Results:

Test Engineer:

Peak Power Spectral Density

815.247(e): For digitally modulated systems, the peak power spectral density conducted from
the intentional radiator to the antenna shall not be greater than 8dBm in any 3 kHz band during

any time interval of continuous transmission.

The transmitter was connected directly to a Spectrum Analyzer through an attenuator.  The
power level was set to the maximum level. A RBW of 1 MHz and VBW of 3 MHz were used
to determine the peak emissions within the band. The Spectrum analyzer was then set to a
RBW of 3 kHz and VBW was set to 10 kHz. The SPAN of the analyzer was set to 1 MHz with
a 333.3 second sweep. Measurements were carried out at the low, mid and high channels.

The EUT was compliant with the peak power spectral density limits of § 15.247 (e).

The peak power spectral density was determined from plots on the following page(s).

Lionel Gabrillo

Test Date: 09/08/11
EUT Attenuator SpeCtrum
Analyzer
Figure 5. Block Diagram, Peak Power Spectral Density Test Setup
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Peak Power Spectral Density Test Results

Peak Power Spectral Density
_ Measured PPSD Measured Limit )
Mode Carrier Frequency (dBm) PPSD + (dBm) Margin
Channel (MHz) 10log(# of (dB)
Ports)

Low 2412 9.276 - 8 -17.276

802.11b Mid 2437 4.852 - 8 -12.852
High 2462 7.401 - 8 -15.401

Low 2412 14.98 - 8 23.98

802.11g Mid 2431 -6.35 - 8 14.35
High 2462 17,57 - 8 2557

Low 2403 9.227 6217 8 14,217

80H2'T151” Mid 2437 11093 1.917 8 -6.083
High 2475 110.06 -7.050 8 -15.050

Low 2405 110,52 7510 8 -15.510

80|3'T181” Mid 2437 2,554 0.456 8 7,544
High 2473 1173 -8.720 8 -16.720

Low 2408 -9.696 -6.686 8 -14.686

8&2T11%” Mid 2437 3,789 -0.779 8 8.779
High 2470 110.28 7270 8 -15.270

Low 2412 117.05 -14.040 8 -22.040

8|°_|2T12%)” Mid 2437 7173 4163 8 -12.163
High 2462 -18.59 -15.580 8 -23.580

Low 2422 19.73 -16.720 8 -24.720

S&ZT'%” Mid 2437 8.975 5,965 8 -13.965
High 2452 -20.94 -17.930 8 -25.930

Table 28. Peak Power Spectral Density, Test Results
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Peak Power Spectral Density, 802.11b

L Agilent  13:55:57 Sep 9, 2011 R T

Mkr1 2.4134850 GHz
Ref8 dBm Atten 10 dB 9.276 dBm
#Peak
Log
10 1
dB/
Offst
10
dB

Center 2.413 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

I ——
Plot 349. Peak Power Spectral Density, Low Channel, 802.11b

L Agilent  14:16:27 Sep 9, 2011 R T
Mkr1 2.4354850 GHz
Ref8 dBm Atten 10 dB 4.852 dBm
#Peak
Log 1
10
a8/ T T il oy PRV W"MX/WJ"\J*-AM\,W S S -]
Offst
10
dB
W1 52
S3 FC
A AA
Center 2.436 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

I ——
Plot 350. Peak Power Spectral Density, Mid Channel, 802.11b

i Agllent  14:20.25 Sep 9, 2011 R T

Mkr1 2.4604850 GHz
Ref8 dBm Atten 10 dB 7.401 dBm
#Peak
Log
10 &
dB/ eI e e ] WM RN, ST el
Offst
10
dB

Center 2.461 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

I ——
Plot 351. Peak Power Spectral Density, High Channel, 802.11b
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Peak Power Spectral Density, 802.11g

L Agilent  15:05:44 Sep 9, 2011 R T
Mkr1 2.4179550 GHz
Ref8 dBm Atten 10 dB 14.98 dBm
#Peak
Log
10
dB/ 1
Offst ; M
0 tehof, o | \.AA—«\"""M WJ‘\MW\’
dB
W1 52
S3 FC
A AA
Center 2.418 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)
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Plot 352. Peak Power Spectral Density, Low Channel, 802.11g

L Agilent  14:54:08 Sep 9, 2011 R T
Mkr1 2.4310225 GHz
Ref8 dBm Atten 10 dB 6.35 dBm
#Peak
Log
10
dB/ Dakiel e a PR, Vo P e
Offst ™ "
10
dB
W1 52
S3 FC
A AA
Center 2.431 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

I ——
Plot 353. Peak Power Spectral Density, Mid Channel, 802.11g

L Agilent  14:42:47 Sep 9, 2011 R T
Mkr1 2.4644825 GHz
Ref8 dBm Atten 10 dB 17.57 dBm
#Peak
Log
10
dB/
Offst o
10 J\ﬂ&’m
dB = jemery o
W1 52
S3 FC
A AA
Center 2.465 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

I ——
Plot 354. Peak Power Spectral Density, High Channel, 802.11g
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Peak Power Spectral Density, 802.11n HT5

- Agilent  17:00:23 Sep 9, 2011 R T

Mkr1 2.4023600 GHz

Ref8 dBm Atten 10 dB 9.227 dBm

#Peak
Log

10 b
dB/ » g | IR il PRI )

offst | T
0

dB

Center 2.402 GHz
#Res BW 3 kHz

Span 1 MHz

HVBW 10 kHz #Sweep 333.3 s (401 pts)

I

Plot 355. Peak Power Spectral Density, Low Channel, 802.11n HT5

- Agilent  17:09:23 Sep 9, 2011 R T

Mkr1 2.4355775 GHz

Ref8 dBm Atten 10 dB -1.093 dBm

#Peak
Log 4

0 e AL e o

dB/

L]

Offst
10

dB

Center 2.436 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

I

Plot 356. Peak Power Spectral Density, Mid Channel, 802.11n HT5

i Agilent  17:18:21 Sep 9, 2011 R T

Mkr1 2.4743600 GHz

Ref8 dBm Atten 10 dB -10.06 dBm

#Peak
Log

10
dB/ . o .

Offst i’

10

dB

Center 2.474 GHz Span 1 MHz

I

#Res BW 3 kHz #VBW 10 kHz #Sweep 333.3 s (401 pts)

Plot 357. Peak Power Spectral Density, High Channel, 802.11n HT5
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Peak Power Spectral Density, 802.11n HT8

L Agilent  17:55:45 Sep 9, 2011 R T
Mkr1 2.4047425 GHz
Ref8 dBm Atten 10 dB -10.52 dBm
#Peak
Log
10 2
dB/ <
dB
M1 S2
S3 FC
A AA
Center 2.404 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

I
Plot 358. Peak Power Spectral Density, Low Channel, 802.11n HT8

L Agilent  17:46:08 Sep 9, 2011 R T
Mkr1 2.4348100 GHz
Ref8 dBm Atten 10 dB 2.554 dBm
#Peak
Log o
10
4B/ Yo, T AN /WWA\VM”‘VW
Offst
10
dB
M1 S2
S3 FC
A AA
Center 2.434 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

I
Plot 359. Peak Power Spectral Density, Mid Channel, 802.11n HT8

L Agilent  17:34:01 Sep 9, 2011 R T
Mkr1 2.4720200 GHz

Ref8 dBm Atten 10 dB 11.73 dBm
#Peak
Log
10

1
dB/ [+]
E:ﬁ [ Ay A, N T YN P
dB
W1 52
S3 FC
A AA
Center 2.472 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

1
Plot 360. Peak Power Spectral Density, High Channel, 802.11n HT8
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Peak Power Spectral Density, 802.11n HT10

i Agllent 180526 Sep 3, 2011 R T

Mkr1 2.4109225 GHz
Ref8 dBm Atten 10 dB 9.696 dBm
#Peak
Log
10
dB/ L\
Offst e P et = R
10
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Center 2.411 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)
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Plot 361. Peak Power Spectral Density, Low Channel, 802.11n HT10

L Agilent  18:23:28 Sep 9, 2011 R T
Mkr1 2.4341700 GHz
Ref8 dBm Atten 10 dB 3.789 dBm
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10 ;
B/ S P LV»MMKM“" ot AT
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#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)
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Plot 362. Peak Power Spectral Density, Mid Channel, 802.11n HT10

4 Agilent  18:33:44 Sep 9, 2011 R T

Mkr1 2.4671725 GHz
Ref8 dBm Atten 10 dB -10.28 dBm
#Peak
Log
10 1
dB/ °
1(::;TSI R W Lol perihd g I T
dB

Center 2.468 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

1
Plot 363. Peak Power Spectral Density, High Channel, 802.11n HT10

MET Report: EMCS30565-FCC247 © 2011, MET Laboratories, Inc. Page 167 of 184
DOC-EMC702 6/18/2009



1 ] T ]
& M E T@ Electromagnetic Compatibility

Ubiquiti Networks, Inc. Intentional Radiators
NanoStationLocoM2 CFR Title 47, Part 15B, 15.247; RSS-210, Issue 8, Dec. 2010 & ICES-003

Peak Power Spectral Density, 802.11n HT20

G- Agilent  15:4318 Sep 3, 2011 R T
Mkr1 2.4191950 GHz
Ref8 dBm Atten 10 dB -17.05 dBm
#Peak
Log
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dB/
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10 gt [ A, MM\R"’VW e
dB
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Center 2.419 GHz Span 1 MHz
#Res BW 3 kHz #WVBW 10 kHz #Sweep 333.3 s (401 pts)

Plot 364. Peak Power Spectral Density, Low Channel, 802.11n HT20

G- Agilent  15:5351 Sep 3, 2011 R T
Mkr1 2.4297325 GHz
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#Peak
Log

10

dB/ {h g n | bt /X’\M P
Offst
10
dB

W1 S2
S3 FC
A AA

Center 2.429 GHz Span 1 MHz
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Plot 365. Peak Power Spectral Density, Mid Channel, 802.11n HT20

45 Agilent  16:09:12 Sep 9, 2011 R T

Mkr1 2.4594850 GHz
Ref8 dBm Atten 10 dB -18.59 dBm
#Peak

Center 2.459 GHz Span 1 MHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 333.3 s (401 pts)

1

Plot 366. Peak Power Spectral Density, High Channel, 802.11n HT20
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Peak Power Spectral Density, 802.11n HT40

L Agilent  16:4%:02 Sep 9, 2011 R T

Mkr1 2.4276075 GHz
Ref8 dBm Atten 10 dB 19.73 dBm
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I
Plot 367. Peak Power Spectral Density, Low Channel, 802.11n HT40

i Agllent  16:37.16 Sep 9, 2011 R T
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I
Plot 368. Peak Power Spectral Density, Mid Channel, 802.11n HT40

L Agilent  18:56:48 Sep 9, 2011 R T
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1
Plot 369. Peak Power Spectral Density, High Channel, 802.11n HT40
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Electromagnetic Compatibility Criteria for Intentional Radiators

§15.247(1)  Maximum Permissible Exposure

RF Exposure Requirements: 81.1307(b)(1) and §1.1307(b)(2): Systems operating under the provisions of this
section shall be operated in a manner that ensures that the public is not exposed to
radio frequency energy levels in excess of the Commission’s guidelines.

RF Radiation Exposure Limit:  81.1310: As specified in this section, the Maximum Permissible Exposure (MPE)
Limit shall be used to evaluate the environmental impact of human exposure to
radiofrequency (RF) radiation as specified in Sec. 1.1307(b), except in the case of

portable devices which shall be evaluated according to the provisions of Sec. 2.1093 of
this chapter.

MPE Limit Calculation: EUT’s operating frequencies @ 2400-2483.5 MHz; highest conducted power =
28.025 dBm (peak) therefore, Limit for Uncontrolled exposure: 1 mW/cm? or 10 W/m?

EUT maximum antenna gain = 8 dBi.
Equation from page 18 of OET 65, Edition 97-01
S=PG/4rR*> or  R=+VPG/4rnS
where, S = Power Density (1 mW/cm?)
P = Power Input to antenna (636.11mW)
G = Antenna Gain (6.309 numeric)
R = Minimum Distance between User and Antenna (20 cm)

S = (636.11*6.309)/(4*3.14*20 ) = 4013.22/5024 = 0.799 mW/cm?

Since S < 1 mW/cm?, the minimum distance (R) is 20cm
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Electromagnetic Compatibility Criteria for Intentional Radiators

RSS-GEN

Test Requirements:

Test Procedures:

Test Results:
Test Engineer(s):

Test Date(s):

Receiver Spurious Emissions Requirements

The following receiver spurious emission limits shall be complied with:

(a) If aradiated measurement is made, all spurious emissions shall comply with the limits of

Table 29.

Spurious Frequency

Field Strength

(MHz) (microvolt/m at 3 metres)
30-88 100
88 — 216 150
216 — 960 200
Above 960 500

Table 29. Spurious Emission Limits for Receivers

(b) If a conducted measurement is made, no spurious output signals appearing at the antenna
terminals shall exceed 2 nanowatts per any 4 kHz spurious frequency in the band 30-1000
MHz, or 5 nanowatts above 1 GHz.

The EUT was programmed for receive mode only. Conducted measurements were taken at the
antenna port of the EUT. 100 kHz resolution bandwidth was used from 30 MHz - 1 GHz and
300 kHz resolution was used for measurements done above 1 GHz. All plots are corrected for
cable loss.

Equipment is Complaint with the Receiver Spurious Emissions Requirements of RSS-GEN.

Lionel Gabrillo

9/8/2011

Spectrum

EUT Analyzer

Figure 6. Block Diagram, Conducted Receiver Spurious Emissions Test Setup
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Conducted Receiver Spurious Emissions

A Agilent

15:48:18 Sep &, 2011

Ref3501.2 pW

#Atten 0 dB

Mkr1 592.6 MHz
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Log

10

BT TR e e
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Plot 370. Receiver Spurious Emission, 30MHz - 1 GHz, Port 0
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Plot 371. Receiver Spurious Emission, 1 GHz — 18 GHz, Port 0
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Plot 372. Receiver Spurious Emission, 30 MHz — 1 GHz, Port 1
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Plot 373. Receiver Spurious Emission, 1 GHz — 18 GHz, Port 1
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Test Equipment

Calibrated test equipment utilized during testing was maintained in a current state of calibration per the requirements
of ANSI/NCSL Z540-1-1994 and ANSI/ISO/IEC 17025:2000.

MET .
Asset # Equipment Manufacturer Model Last Cal Date Cal Due Date
1S2460 SPECTRUM ANALYZER AGILENT E4407B 7/13/2010 7/13/2011
1U0259 LISN, DUAL-LINE V-NETWORK TESEQ 9252-50-R-24-BNC 5/24/2010 5/24/2011
1S2399 TURNTABLE CONTROLLER SUNOL SCIENCE SCI99V NO CALIBRATION REQUIRED
ROHDE &
1S2501 EMI TEST RECEIVER SCHWARZ ESU40 06/03/2010 06/03/2011
152485 BILOG ANTENNA TESEQ CBL6112D 05/07/2010 05/07/2011
152482 5 METER CHAMBER PANASHIELD 641431 11/13/2010 11/13/2011
152481 10M CHAMBER ETS-LINDGREN DKE 8X8 DBL 11/6/2010 11/6/2011
1S2607 SPECTRUM ANALYZER AGILENT E4407B 08/09/2011 08/09/2012
1S2600 BILOG ANTENNA TESEQ CBL6112D 4/14/2010 4/14/2013
ROHDE &
1S2501 EMI TEST RECEIVER SCHWARZ ESU40 06/09/2011 06/09/2012
1S2198 HORN ANTENNA EMCO 3115 9/22/2010 9/22/2011
N/A HIGH PASS FILTER MICRO-TRONICS HPM13147 SEE NOTE
1S2521 THERMO-HYGROMETER FISHER 11-661-7D 12/2/2009 12/2/2011
SCIENTIFIC
152523 PREAMP (1-26.5GHZ) AGILENT 8449B SEE NOTE

Table 30. Test Equipment List

Note:  Functionally tested equipment is verified using calibrated instrumentation at the time of testing.
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Certification & User’s Manual Information

A

Certification Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 2, Subpart | — Marketing of Radio
frequency devices:

§ 2.801 Radio-frequency device defined.

As used in this part, a radio-frequency device is any device which in its operation is capable of Emitting radio-frequency
energy by radiation, conduction, or other means. Radio- frequency devices include, but are not limited to:

(@)
(b)
(©
(d)

The various types of radio communication transmitting devices described throughout this chapter.
The incidental, unintentional and intentional radiators defined in Part 15 of this chapter.
The industrial, scientific, and medical equipment described in Part 18 of this chapter.

Any part or component thereof which in use emits radio-frequency energy by radiation, conduction, or other
means.

§ 2.803 Marketing of radio frequency devices prior to equipment authorization.

(@)

(d)

Except as provided elsewhere in this chapter, no person shall sell or lease, or offer for sale or lease (including
advertising for sale or lease), or import, ship or distribute for the purpose of selling or leasing or offering for sale
or lease, any radio frequency device unless:

(1) In the case of a device subject to certification, such device has been authorized by the Commission in
accordance with the rules in this chapter and is properly identified and labeled as required by §2.925 and
other relevant sections in this chapter; or

(2) In the case of a device that is not required to have a grant of equipment authorization issued by the
Commission, but which must comply with the specified technical standards prior to use, such device also
complies with all applicable administrative (including verification of the equipment or authorization under a
Declaration of Conformity, where required), technical, labeling and identification requirements specified in
this chapter.

Notwithstanding the provisions of paragraph (a) of this section, the offer for sale solely to business, commercial,
industrial, scientific or medical users (but not an offer for sale to other parties or to end users located in a
residential environment) of a radio frequency device that is in the conceptual, developmental, design or pre-
production stage is permitted prior to equipment authorization or, for devices not subject to the equipment
authorization requirements, prior to a determination of compliance with the applicable technical requirements
provided that the prospective buyer is advised in writing at the time of the offer for sale that the equipment is
subject to the FCC rules and that the equipment will comply with the appropriate rules before delivery to the
buyer or to centers of distribution.
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(e)(1) Notwithstanding the provisions of paragraph (a) of this section, prior to equipment authorization or

@)

()

(i)
(i)

(iii)

(iv)

v)

determination of compliance with the applicable technical requirements any radio frequency device may be
operated, but not marketed, for the following purposes and under the following conditions:

Compliance testing;

Demonstrations at a trade show provided the notice contained in paragraph (c)
of this section is displayed in a conspicuous location on, or immediately adjacent to, the device;

Demonstrations at an exhibition conducted at a business, commercial, industrial, scientific or medical
location, but excluding locations in a residential environment, provided the notice contained in paragraphs (c)
or (d) of this section, as appropriate, is displayed in a conspicuous location on, or immediately adjacent to,
the device;

Evaluation of product performance and determination of customer acceptability, provided such operation
takes place at the manufacturer's facilities during developmental, design or pre-production states; or

Evaluation of product performance and determination of customer acceptability where customer acceptability
of a radio frequency device cannot be determined at the manufacturer's facilities because of size or unique
capability of the device, provided the device is operated at a business, commercial, industrial, scientific or
medical user's site, but not at a residential site, during the development, design or pre-production stages.

For the purpose of paragraphs (e)(1)(iv) and (e)(1)(v) of this section, the term manufacturer's facilities includes
the facilities of the party responsible for compliance with the regulations and the manufacturer’s premises, as well
as the facilities of other entities working under the authorization of the responsible party in connection with the
development and manufacture, but not the marketing, of the equipment.

For radio frequency devices subject to verification and sold solely to business, commercial, industrial, scientific
and medical users (excluding products sold to other parties or for operation in a residential environment), parties
responsible for verification of the devices shall have the option of ensuring compliance with the applicable
technical specifications of this chapter at each end user's location after installation, provided that the purchase or
lease agreement includes a proviso that such a determination of compliance be made and is the responsibility of
the party responsible for verification of the equipment.
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Certification & User’s Manual Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 2, Subpart J — Equipment
Authorization Procedures:

§2.901 Basis and Purpose

€)] In order to carry out its responsibilities under the Communications Act and the various treaties and international
regulations, and in order to promote efficient use of the radio spectrum, the Commission has developed technical
standards for radio frequency equipment and parts or components thereof. The technical standards applicable to
individual types of equipment are found in that part of the rules governing the service wherein the equipment is to
be operated.® In addition to the technical standards provided, the rules governing the service may require that
such equipment be verified by the manufacturer or importer, be authorized under a Declaration of Conformity, or
receive an equipment authorization from the Commission by one of the following procedures: certification or
registration.

(b) The following sections describe the verification procedure, the procedure for a Declaration of Conformity, and the
procedures to be followed in obtaining certification from the Commission and the conditions attendant to such a
grant.

§ 2.907 Certification.

€)] Certification is an equipment authorization issued by the Commission, based on representation and test data
submitted by the applicant.

(b) Certification attaches to all units subsequently marketed by the grantee which are identical (see Section 2.908) to
the sample tested except for permissive changes or other variations authorized by the Commission pursuant to
Section 2.1043.

! In this case, the equipment is subject to the rules of Part 15. More specifically, the equipment falls under Subpart B
(of Part 15), which deals with unintentional radiators.
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Certification & User’s Manual Information
§ 2.948 Description of measurement facilities.

€)] Each party making measurements of equipment that is subject to an equipment authorization under Part 15 or Part
18 of this chapter, regardless of whether the measurements are filed with the Commission or kept on file by the
party responsible for compliance of equipment marketed within the U.S. or its possessions, shall compile a
description of the measurement facilities employed.

(1) If the measured equipment is subject to the verification procedure, the description of the measurement
facilities shall be retained by the party responsible for verification of the equipment.

(i) If the equipment is verified through measurements performed by an independent laboratory, it is
acceptable for the party responsible for verification of the equipment to rely upon the
description of the measurement facilities retained by or placed on file with the Commission by
that laboratory. In this situation, the party responsible for the verification of the equipment is
not required to retain a duplicate copy of the description of the measurement facilities.

(ii) If the equipment is verified based on measurements performed at the installation site of the
equipment, no specific site calibration data is required. It is acceptable to retain the description
of the measurement facilities at the site at which the measurements were performed.

(2) If the equipment is to be authorized by the Commission under the certification procedure, the description
of the measurement facilities shall be filed with the Commission's Laboratory in Columbia, Maryland.
The data describing the measurement facilities need only be filed once but must be updated as changes
are made to the measurement facilities or as otherwise described in this section. At least every three
years, the organization responsible for filing the data with the Commission shall certify that the data on
file is current.
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1.

Label and User’s Manual Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 15, Subpart A — General:

8 15.19 Labeling requirements.

€)] In addition to the requirements in Part 2 of this chapter, a device subject to certification or verification shall be
labeled as follows:

1)

()

3)

(4)

()

Receivers associated with the operation of a licensed radio service, e.g., FM broadcast under Part 73 of
this chapter, land mobile operation under Part 90, etc., shall bear the following statement in a
conspicuous location on the device:

This device complies with Part 15 of the FCC Rules. Operation is subject to the condition
that this device does not cause harmful interference.

A stand-alone cable input selector switch, shall bear the following statement in a conspicuous location on
the device:

This device is verified to comply with Part 15 of the FCC Rules for use with cable
television service.

All other devices shall bear the following statement in a conspicuous location on the device:

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.

Where a device is constructed in two or more sections connected by wires and marketed together, the
statement specified under paragraph (a) of this section is required to be affixed only to the main control
unit.

When the device is so small or for such use that it is not practicable to place the statement specified
under paragraph (a) of this section on it, the information required by this paragraph shall be placed in a
prominent location in the instruction manual or pamphlet supplied to the user or, alternatively, shall be
placed on the container in which the device is marketed. However, the FCC identifier or the unique
identifier, as appropriate, must be displayed on the device.

§15.21 Information to user.

The users manual or instruction manual for an intentional or unintentional radiator shall caution the user that changes
or modifications not expressly approved by the party responsible for compliance could void the user's authority to
operate the equipment.
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Verification & User’s Manual Information

The following is extracted from Title 47 of the Code of Federal Regulations, Part 15, Subpart B — Unintentional
Radiators:

§ 15.105 Information to the user.

(@) For a Class A digital device or peripheral, the instructions furnished the user shall include the following or
similar statement, placed in a prominent location in the text of the manual:

Note: This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference when the equipment is operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with
the instruction manual, may cause harmful interference to radio communications. Operation of this
equipment in a residential area is likely to cause harmful interference in which case the user will be
required to correct the interference at own expense.

(b) For a Class B digital device or peripheral, the instructions furnished the user shall include the following or
similar statement, placed in a prominent location in the text of the manual:

Note: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment is operated in a residential
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to
radio communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or television
reception, which can be determined by turning the equipment off and on, the user is encouraged to
try to correct the interference by one or more of the following measures:

— Reorient or relocate the receiving antenna.
— Increase the separation between the equipment and receiver.
— Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

— Consult the dealer or an experienced radio/TV technician for help.
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ICES-003 Procedural & Labeling Requirements

From the Industry Canada Electromagnetic Compatibility Advisory Bulletin entitled, “Implementation and
Interpretation of the Interference-Causing Equipment Standard for Digital Apparatus, ICES-003" (EMCAB-3,
Issue 2, July 1995):

“At present, CISPR 22: 2002 and ICES technical requirements are essentially equivalent. Therefore, if
you have CISPR 22: 2002 approval by meeting CISPR Publication 22, the only additional requirements
are: to attach a note to the report of the test results for compliance, indicating that these results are
deemed satisfactory evidence of compliance with ICES-003 of the Canadian Interference-Causing
Equipment Regulations; to maintain these records on file for the requisite five year period; and to
provide the device with a notice of compliance in accordance with ICES-003.”

Procedural Requirements:

According to Industry Canada’s Interference Causing Equipment Standard for Digital Apparatus ICES-
003 Issue 4, February 2004:

Section 6.1: A record of the measurements and results, showing the date that the measurements
were completed, shall be retained by the manufacturer or importer for a period of at
least five years from the date shown in the record and made available for examination
on the request of the Minister.

Section 6.2: A written notice indicating compliance must accompany each unit of digital apparatus
to the end user. The notice shall be in the form of a label that is affixed to the
apparatus. Where because of insufficient space or other constraints it is not feasible to
affix a label to the apparatus, the notice may be in the form of a statement in the user’s
manual.

Labeling Requirements:

The suggested text for the notice, in English and in French, is provided below, from the Annex of ICES-
003:

This Class [?] digital apparatus complies with Canadian ICES-003.

Cet appareil numérique de la classe ['] est conforme & la norme NMB-003 du Canada.

2 Insert either A or B but not both as appropriate for the equipment requirements.
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