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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. I 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
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893 of the EU Rules under normal use and maintenance.

7
/'/,.a{'_.rxh_ -

il

Shawn McMillen,
Wireless Manager, Electromagnetic Compatibility Lab

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page i of viii



v
[ { IR

-

— T
~=MET:

Ubiquiti Networks

Electromagnetic Compatibility

NanoStationM5 ETSI EN 301 893
Report Status Sheet
Revision Draft Date Reason for Revision
E February 24, 2012 Initial Issue.

MET Report: EMCS82947-ETS893

© 2012, MET Laboratories, Inc.

Page ii of viii




s

| .

s o _"- \', ™

|y T T T
“=MET:

Ubiquiti Networks Electromagnetic Compatibility
NanoStationM5 ETSI EN 301 893
Table of Contents
l. REQUITEMENTS SUMIMANY .. .cviiiiieicieceieieie et e et e e sae st be s te e e e e e aestestesbesbesteaneeneesbesbeaneareeneaneeneeeeneees 1
1. (=0 [UT] o] ga =1 0} @] 1o U] = L1 (o] o S 3

A OVEIVIBWW ..ttt bbb bt s e h b E e k£ £E R 2R £ e e e m b e b £ e b £ e R e e R b e R b e b et e eR e e b e nbeebe e b et et e eas 4
B RETEIEINCES ...ttt bbb bt bR R bRttt R et n R e bt be e enen 4
O 1S ) (OSSPSR 4
D. DesCription Of TESt SAMPIE........cviieiieiece ettt e e sre e e ene e e e e et s 5
R o U] o] T=1 T o] ) o U] =L o] o PSS 7
o] 1 o A =T [0 T o 11T ) S 7
G. Portsand Cabling INfOrMAatioN..........cooviiiie et saeneenrens 7
H.  MOGE OF OPRIALION. .....cctiitiiietiieeiet ettt bbbt bbbt b b nes 8
I.  Method of Monitoring EUT OPEration..........ccccceiiiiiriiinieieinesiee ettt 8
B R Voo o= o] SR 8

a) oo ThTor= Vi o] g (o B L SR 8

b) Modifications to Test StaNArd ..........cccceviviveiiiireee e s 8

LG B 11 1o 5] o o = O S 8

11, CoNfOrmanCe REQUITEMENTS ........cviiiieieiiie it ee e ete sttt e st st te st eete e st e sbesbesbesteeseeseeseeseeseestaensenseseeseneeseens 9
4.2 CENLIE FTEOUEBICIES ..ottt ettt ettt b etk b etk bbbt bbbttt b ettt b 10

4.3 Nominal Channel Bandwidth and Occupied Channel Bandwidth .............c.cccooeiiiiniiinninciienn 12

4.4 RF Output Power, Transmit Power Control (TPC), and Power Density ...........ccocevvrerenenienienienn 20

4.5.1 Transmitter Unwanted Emissions Outside the 5GHz RLAN Bands (Conducted)............ccccueu.e. 39

4.5.1 Transmitter Unwanted Emissions Outside the 5GHz RLAN Bands (Radiated)..........c.cccccevuenee. 64

4.5.2 Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Conducted) ..........ccccceeveunee. 76

4.5.2 Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Radiated) ..........ccccccoevvennne. 86

4.6 Receiver Spurious Emissions (CONAUCTEA) ........ccieiiieiieieiieeie e se e s e e 91

4.6 Receiver Spurious Emissions (RAAIAted)..........ccceiervieiieieiieeie e s 94

4.8 Medium ACCESS PrOtOCON ......c.viuiiieiiiteiiee sttt et et bbbt 96

4.9 USEr ACCESS RESIIICLIONS ..ottt ettt sttt e e e nee e es 97

V. B =S A =T T 1T 0] 0L S 98

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page iii of viii



s

| .

s o _"- \', ™

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.

|y T T T
“=MET:

Ubiquiti Networks Electromagnetic Compatibility
NanoStationM5 ETSI EN 301 893
List of Tables
Table 1. Summary of EMC ETSI EN 301 893 Compliance TeSHING......cceiurrieririieie et 2
TaDIE 2. TESE RETEIENCES ... .ttt h ettt e b e b eh et e me e b e b et e sbe e b e s beebeebeebe st sbeneas 4
Table 3. EQUIPMENT CONFIGUIALION .......c.iiiiiiiie ittt bbbttt b e bbbt e st en e s 7
QI (IR0 o] o Yo o U o] g T=T 0| OSSR 7
Table 5. Ports and Cabling INFOrMAtION ........ccoiiiiii i re e et e e sreeas 7
Table 6. Carrier Frequency, Test RESUILS, POIT L .......cvciiiiiiieicie ettt st st re e sre s 11
Table 7. Carrier Frequency, Test RESUILS, POIT 2 .......cociiiciece et nne s 11
Table 8. Occupied Bandwidth, TESt RESUILS .......cccviviiiiiiieieice sttt sne e sresneseenne s 13
Table 9. Mean EIRP Limits for RF Output Power and Power Density at the Highest Power Level............cccccccve.e. 20
Table 10. Mean EIRP Limits for RF Output Power at the Lowest Power Level of the TPC Range..........coccoverenne 21
Table 11. Maximum Transmit Power Control, Test Results, 802.11a 20 MHZ ........ccccccoviiviiiiiic i 22
Table 12. Minimum Transmit Power Control, Test Results, 802.112 20 MHzZ.........ccccccvviivieeiiicicee e 22
Table 13. Maximum Transmit Power Control, Test Results, 802.118 40 MHZ .........ccooiiiiiiiii e 23
Table 14. Minimum Transmit Power Control, Test Results, 802.118 40 MHZ ..........cooiiiiiiiiiiie e 23
Table 15. Power Density, Test RESUILS, B02.118.......c.cccciueireiieiiiieiiesreeieeieseesresiesre et sre e este st srestesresre e saesteeneeseesnens 26
Table 16. Power Density, Test RESUILS, B02. 11N .....cccviiiiiieieiiiieiiesteeee et e sie e te e s re e et e st sresbesrestestesaesreeneeseesrens 26

List of Figures

Block Diagram of Test CONFIQUIALION .........ccuiiiiiiiieie ettt e sae e 6
Occupied BandwWidth TESt SEIUP.....cviiiiiiie ittt b e sbe et e saesrenrs 12
Output Power, TPC, and Power Density TSt SEIUP......cciviiiiiieiiceie e sttt s sre s 21
Unwanted Conducted Emissions OUtSIde TESt SEIUP ...ccvvvviieiiiieiieieiieie et 39
Unwanted Conducted Emissions Within TSt SELUP........cccevvririeiieieiece e see st 77
Receiver Spurious EMiSSIONS TSt SBIUD .....uviviieiireieieiie e steeeeie et e e sre s et sae st sresneere e e enaeneeas 91
Receiver Spurious EMiSSIONS TSt SEIUD .....uviviviiireieriee e steeeeie ettt sae e st sresne e e e enaenneas 94

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page iv of viii



,-I-/:u f_+ 3‘-:'2:\;'”' \
1 T
et ET:

Ubiquiti Networks Electromagnetic Compatibility
NanoStationM5 ETSI EN 301 893
List of Photographs
Photograph 1. Ubiquiti Networks NanoStationM5, FIONt VIBW ........ccoiiiiiiiiiiiiieie e 5
Photograph 2. Ubiquiti Networks NanoStationM5, REAI VIBW .........cceiiiiiiiiiiiiiie st 5
Photograph 3. Radiated Emissions, Test Setup, 30 MHZ — 1 GHZ .......cooiiiiiiie e e 74
Photograph 4. Radiated Emissions, Test Setup, 1 GHZ — 18 GHzZ......c.ccocoveiiiiii i 74
Photograph 5. Radiated Emissions, Test Setup, 1 GHZ — 26.5 GHZ ........ccccooiiiiiiii e 75
List of Plots
Plot 1. Occupied Bandwidth, 5500 MHZ, 802.118 20 MHZ.........ccccctiiiiiiieise e 14
Plot 2. Occupied Bandwidth, 5700 MHZ, 802.118 20 MHZ........cccviiiiiiiiiiiie et 14
Plot 3. Occupied Bandwidth, 5500 MHZ, 802.118 40 MHZ........ccciitiiiiiiiiiie e et 15
Plot 4. Occupied Bandwidth, 5700 MHZ, 802.118 40 MHZ........cccviiiiiiiiiiiiie e 15
Plot 5. Occupied Bandwidth, 5500 MHz, 802.11n 20 MHZ, POIt L......ccccoveiiiiiiiiiiic et 16
Plot 6. Occupied Bandwidth, 5700 MHz, 802.11n 20 MHZ, POIt L......ccccoviiiiiiiiieic e 16
Plot 7. Occupied Bandwidth, 5500 MHz, 802.11n 20 MHZ, POIt 2......ccocoviiiieecese e e 17
Plot 8. Occupied Bandwidth, 5700 MHz, 802.11n 20 MHZ, POIt 2......ccocveiiiieecee e 17
Plot 9. Occupied Bandwidth, 5500 MHz, 802.11n 40 MHZ, POIt L......ccocviiiiieecee e 18
Plot 10. Occupied Bandwidth, 5700 MHz, 802.11n 40 MHZ, POrt L......ccocooiiiiiiiiece e 18
Plot 11. Occupied Bandwidth, 5500 MHz, 802.11n 40 MHZ, POt 2.......ccviiiiieeiese et 19
Plot 12. Occupied Bandwidth, 5700 MHz, 802.11n 40 MHZ, POt 2.......coviiiiieeiese et e 19
Plot 13. Maximum Transmit Power Control, Test Results, 802.11n 20 MHZ..........cccocoiiiiiiiiinin e 24
Plot 14. Minimum Transmit Power Control, Test Results, 802.11n 20 MHZ ..o 24
Plot 15. Maximum Transmit Power Control, Test Results, 802.11n 40 MHZ.........ccccocoiiiiiiiiiinis e 25
Plot 16. Minimum Transmit Power Control, Test Results, 802.11n 40 MHZ .........ccocooviiiiiniiniceeseeseees 25
Plot 17. Power Density, Determination, 5500 MHz, 802.118 20 MHZ.......cccccceiiiiiiiie i 27
Plot 18. Power Density, 5500 MHz, 802.118 20 IMHZ.........ccviiiiiiiiiiirieie et 27
Plot 19. Power Density, Determination, 5700 MHz, 802.118 20 MHZ........ccceiiieveiie e 28
Plot 20. Power Density, 5700 MH2z, 802.118 20 MHZ..........coviieiece et enaens 28
Plot 21. Power Density, Determination, 5500 MHz, 802.112 40 MHZ.......ccccoiiiiie e 29
Plot 22. Power Density, 5500 MH2z, 802.118 40 MHZ........coooiiieieee ettt neens 29
Plot 23. Power Density, Determination, 5700 MHz, 802.118 40 MHZ ........cocooiiiiii i e 30
Plot 24. Power Density, 5700 MH2z, 802.118 40 MHZ........c.coviiiiiie ettt 30
Plot 25. Power Density, Determination, 5500 MHz, 802.11n 20 MHZ, POrt 1 .......cccoooiiiiiiiiiiceeeee e 31
Plot 26. Power Density, 5500 MHz, 802.11n 20 MHZ, POIt L .....ccoccoiiiiiieiieieeee e 31
Plot 27. Power Density, Determination, 5700 MHz, 802.11n 20 MHZ, POrt 1 ........ccccoviviieiicieicc e 32
Plot 28. Power Density, 5700 MHz, 802.11n 20 MHZ, POt L.......ccccooiiiiiiiiieeieic e 32
Plot 29. Power Density, Determination, 5500 MHz, 802.11n 20 MHZ, POt 2 .......cccccviiiiiiicieiccce e 33
Plot 30. Power Density, 5500 MHz, 802.11N 20 MHZ, POt 2.......cocviiii et 33
Plot 31. Power Density, Determination, 5700 MHz, 802.11n 20 MHZ, POt 2 .......cccoooviiviviiciec e 34
Plot 32. Power Density, 5700 MHz, 802.11N 20 MHZ, POt 2.......cccviiii e 34
Plot 33. Power Density, Determination, 5500 MHz, 802.11n 40 MHZ, POrt 1 ......cccooviiiniiiieieneesceeeeeie e 35
Plot 34. Power Density, 5500 MHz, 802.110 40 MHZ, POt 1.......cociiiiiiiiiiiicec e 35
Plot 35. Power Density, Determination, 5700 MHz, 802.11n 40 MHZ, POt 1 ......ccccoooviiiiiiicieeecceee e 36
Plot 36. Power Density, 5700 MHz, 802.11n 40 MHZ, POIT L .....ccoccviiiiiiiiieise et 36
Plot 37. Power Density, Determination, 5500 MHz, 802.11n 40 MHZ, POIt 2 .......ccccooiiiiiiiiiieeeeeeee e 37
Plot 38. Power Density, 5500 MHz, 802.11n 40 MHZ, POIT 2 .....c.occviiiiiieiceiee e 37
Plot 39. Power Density, Determination, 5700 MHz, 802.11n 40 MHZ, POt 2 .......ccccviiiiiiicieicccr e 38
Plot 40. Power Density, 5700 MHz, 802.110 40 MHZ, POt 2........coiiiii et 38
Plot 41. Conducted Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 20 MHz, Port 1........c.cccccvevvevvennnne. 40

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page v of viii



il/}":-"—~!> —'\I."‘"\II ‘-'\\
et ET:
Ubiquiti Networks Electromagnetic Compatibility
NanoStationM5 ETSI EN 301 893
Plot 42. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5500 MHz, 802.11a 20 MHz, Port 1.........ccccceevevvennne 40
Plot 43. Conducted Spurious Emission, Port 1, 5.35 GHz — 5.47 GHz, 5500 MHz, 802.11a 20 MHz, Port 1 .......... 41
Plot 44. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5500 MHz, 802.11a 20 MHz, Port 1........c.ccccveue.e. 41
Plot 45. Conducted Spurious Emission, 10 GHz — 26 GHz, 5500 MHz, 802.11a 20 MHz, Port 1..........ccccevveviennene. 42
Plot 46. Conducted Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 20 MHz, Port 2.........cccccccevveviennene 43
Plot 47. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5500 MHz, 802.11a 20 MHz, Port 2.........cccccceevvennee. 43
Plot 48. Conducted Spurious Emission, Port 1, 5.35 GHz — 5.47 GHz, 5500 MHz, 802.11a 20 MHz, Port 2 .......... 44
Plot 49. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5500 MHz, 802.11a 20 MHz, Port 2...........cccccc...... 44
Plot 50. Conducted Spurious Emission, 10 GHz — 26 GHz, 5500 MHz, 802.11a 20 MHz, Port 2..........ccccceoeeennee. 45
Plot 51. Conducted Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 20 MHz, Port 1 ........c.cccccvevvevvennnne. 46
Plot 52. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5700 MHz, 802.11a 20 MHz, Port 1.........ccccccovevvenene 46
Plot 53. Conducted Spurious Emission, Port 1, 5.35 GHz — 5.47 GHz, 5700 MHz, 802.11a 20 MHz, Port 1 .......... 47
Plot 54. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5700 MHz, 802.11a 20 MHz, Port 1..........ccccveve.e. 47
Plot 55. Conducted Spurious Emission, 10 GHz — 26 GHz, 5700 MHz, 802.11a 20 MHz, Port 1.......c..ccccevvevvennnne. 48
Plot 56. Conducted Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 20 MHz, Port 2 ........c.cccccevvevvennene. 49
Plot 57. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5700 MHz, 802.11a 20 MHz, Port 2.........ccccceeevvennee. 49
Plot 58. Conducted Spurious Emission, Port 1, 5.35 GHz — 5.47 GHz, 5700 MHz, 802.11a 20 MHz, Port 2 .......... 50
Plot 59. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5700 MHz, 802.11a 20 MHz, Port 2...........cccccc...... 50
Plot 60. Conducted Spurious Emission, 10 GHz — 26 GHz, 5700 MHz, 802.11a 20 MHz, Port 2..........ccccceoeeenne. 51
Plot 61. Conducted Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 40 MHz, Port 1........ccccccovvvnveunnne. 52
Plot 62. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5500 MHz, 802.11a 40 MHz, Port 1.........ccccccevevvenene. 52
Plot 63. Conducted Spurious Emission, Port 1, 5.35 GHz — 5.47 GHz, 5500 MHz, 802.11a 40 MHz, Port 1 .......... 53
Plot 64. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5500 MHz, 802.11a 40 MHz, Port 1........c..ccccveuu..e. 53
Plot 65. Conducted Spurious Emission, 10 GHz — 26 GHz, 5500 MHz, 802.11a 40 MHz, Port 1.......c..ccccevvevvennnne. 54
Plot 66. Conducted Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 40 MHz, Port 2 ........c.cccccvevvevvennene. 55
Plot 67. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5500 MHz, 802.11a 40 MHz, Port 2.........ccccccvvevvennene. 55
Plot 68. Conducted Spurious Emission, Port 1, 5.35 GHz — 5.47 GHz, 5500 MHz, 802.11a 40 MHz, Port 2 .......... 56
Plot 69. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5500 MHz, 802.11a 40 MHz, Port 2........c..ccccoc...... 56
Plot 70. Conducted Spurious Emission, 10 GHz — 26 GHz, 5500 MHz, 802.11a 40 MHz, Port 2.......c..cccccevevvennnne. 57
Plot 71. Conducted Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 40 MHz, Port 1 ........cccccoveieniennne 58
Plot 72. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5700 MHz, 802.11a 40 MHz, Port 1.........cccceoeiennnne 58
Plot 73. Conducted Spurious Emission, Port 1, 5.35 GHz — 5.47 GHz, 5700 MHz, 802.11a 40 MHz, Port 1 .......... 59
Plot 74. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5700 MHz, 802.11a 40 MHz, Port 1........c..ccccveuu..e. 59
Plot 75. Conducted Spurious Emission, 10 GHz — 26 GHz, 5700 MHz, 802.11a 40 MHz, Port 1.......c..ccccceovevvennnne. 60
Plot 76. Conducted Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 40 MHz, Port 2 ........c.cccccevvevvennnnn. 61
Plot 77. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5700 MHz, 802.11a 40 MHz, Port 2.........cccccevvevvennene. 61
Plot 78. Conducted Spurious Emission, Port 1, 5.35 GHz — 5.47 GHz, 5700 MHz, 802.11a 40 MHz, Port 2 .......... 62
Plot 79. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5700 MHz, 802.11a 40 MHz, Port 2...........ccccc...... 62
Plot 80. Conducted Spurious Emission, 10 GHz — 26 GHz, 5700 MHz, 802.11a 40 MHz, Port 2.......c..cccccevevvennene. 63
Plot 81. Radiated Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 20 MHZ.......c.ccocvivvivvcinieiie e 66
Plot 82. Radiated Spurious Emission, 1 GHz — 18 GHz, 5500 MHz, 802.11a 20 MHZ .........cccoooiiiiiiiniiie e 66
Plot 83. Radiated Spurious Emission, 18 GHz — 26 GHz, 5500 MHz, 802.112 20 MHZ.........ccccoviviiirinieneie e, 66
Plot 84. Radiated Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 20 MHZ..........ccccooviviiriiieneierieees 67
Plot 85. Radiated Spurious Emission, 1 GHz — 18 GHz, 5700 MHz, 802.11a 20 MHZ ..........ccccceiviiiiinieiiee e 67
Plot 86. Radiated Spurious Emission, 18 GHz — 26 GHz, 5700 MHz, 802.11a 20 MHz...........ccccccviviivveineienennenn, 67
Plot 87. Radiated Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 40 MHzZ.......c..ccccceivivivnieiie e 68
Plot 88. Radiated Spurious Emission, 1 GHz — 18 GHz, 5500 MHz, 802.11a 40 MHZ ..........cccocvvivvivvivniviiee e 68
Plot 89. Radiated Spurious Emission, 18 GHz — 26 GHz, 5500 MHz, 802.11a 40 MHz.........cccccecvviviiviviveienenees 68
Plot 90. Radiated Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 40 MHzZ..........ccocvvivvivvivienee e 69
Plot 91. Radiated Spurious Emission, 1 GHz — 18 GHz, 5700 MHz, 802.11a 40 MHZ .........cccoooviiviviinieiee e 69
Plot 92. Radiated Spurious Emission, 18 GHz — 26 GHz, 5700 MHz, 802.11a 40 MHzZ.........cccccocvvivviviieiieieneniens 69
Plot 93. Radiated Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11n 20 MHzZ.........ccocviiiiivniinieiie e 70
Plot 94. Radiated Spurious Emission, 1 GHz — 18 GHz, 5500 MHz, 802.11n 20 MHZ .........ccccevviiviiiiiieneieieees 70
Plot 95. Radiated Spurious Emission, 18 GHz — 26 GHz, 5500 MHz, 802.11n 20 MHZ ........ccccooviviiriiieneiecieees 70
MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page vi of viii



Ubiquiti Networks Electromagnetic Compatibility
NanoStationM5 ETSI EN 301 893
Plot 96. Radiated Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11n 20 MHz..........cccocvivvivvivnieniee e 71
Plot 97. Radiated Spurious Emission, 1 GHz — 18 GHz, 5700 MHz, 802.11n 20 MHZ .........cccoovvivvivvivvienie e 71
Plot 98. Radiated Spurious Emission, 18 GHz — 26 GHz, 5700 MHz, 802.11n 20 MHZ .........cccccvivvvvivineecneces 71
Plot 99. Radiated Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11n 40 MHZ..........ccocvviiiivniinieniie e 72
Plot 100. Radiated Spurious Emission, 1 GHz — 18 GHz, 5500 MHz, 802.11n 40 MHZ ........ccccoovvivvivniviieieneni 72
Plot 101. Radiated Spurious Emission, 18 GHz — 26 GHz, 5500 MHz, 802.11n 40 MHZ ........cccccveviiiviviiieiininnenn, 72
Plot 102. Radiated Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11n 40 MHZ........c..ccocooviivieieneiiiiieeas 73
Plot 103. Radiated Spurious Emission, 1 GHz — 18 GHz, 5700 MHz, 802.11n 40 MHZ ........cccccooiiiiiiiiiniine 73
Plot 104. Radiated Spurious Emission, 18 GHz — 26 GHz, 5700 MHz, 802.11n 40 MHZ ........cccccioiiiiiniiinicnnn 73
Plot 105. Conducted In Band Spurious Emission, 40 MHz Span, 5500 MHz, 802.11a 20 MHz..........c..ccccceevevennane. 78
Plot 106. Conducted In Band Spurious Emission, Wide Span, 5500 MHz, 802.11a 20 MHz ...........cccccoovevveieiennnnn, 78
Plot 107. Conducted In Band Spurious Emission, 40 MHz Span, 5700 MHz, 802.11a 20 MHz.............ccccceevevennane. 79
Plot 108. Conducted In Band Spurious Emission, Wide Span, 5700 MHz, 802.11a 20 MHz........c..ccccceeveveveiennnnn, 79
Plot 109. Conducted In Band Spurious Emission, 80 GHz Span, 5500 MHz, 802.11a 40 MHz ..........ccccccovvvivennnne. 80
Plot 110. Conducted In Band Spurious Emission, Wide Span, 5500 MHz, 802.11a 40 MHz ........c..cccccoevivevevennnnn, 80
Plot 111. Conducted In Band Spurious Emission, 80 MHz Span, 5700 MHz, 802.11a 40 MHz..........ccccoceeninnnenn. 81
Plot 112. Conducted In Band Spurious Emission, Wide Span, 5700 MHz, 802.11a 40 MHz .........ccccccociniiiiinienen. 81
Plot 113. Conducted In Band Spurious Emission, 40 MHz Span, 5500 MHz, 802.11n 20 MHZ .........ccccooiiiiennne. 82
Plot 114. Conducted In Band Spurious Emission, Wide Span, 5500 MHz, 802.11n 20 MHz...........ccocoviiiininnnne. 82
Plot 115. Conducted In Band Spurious Emission, 40 MHz Span, 5700 MHz, 802.11n 20 MHZ .........ccccooiviiennnne. 83
Plot 116. Conducted In Band Spurious Emission, Wide Span, 5700 MHz, 802.11n 20 MHz........c..cccccoevivveveiennnnn, 83
Plot 117. Conducted In Band Spurious Emission, 80 MHz Span, 5500 MHz, 802.11n 40 MHz .........c..cccceevevennane. 84
Plot 118. Conducted In Band Spurious Emission, Wide Span, 5500 MHz, 802.11n 40 MHz........c..cccoceevvvvevieiennnnn, 84
Plot 119. Conducted In Band Spurious Emission, 80 MHz Span, 5700 MHz, 802.11n 40 MHz .........cccccovvvevennnne. 85
Plot 120. Conducted In Band Spurious Emission, Wide Span, 5700 MHz, 802.11n 40 MHz........c..cccovvivivvevevennnnn, 85
Plot 121. Radiated In Band Spurious Emission, 5500 MHz, 802.118 20 MHZ.........cccccovviviiieieieinse e 87
Plot 122. Radiated In Band Spurious Emission, 5700 MHz, 802.118 20 MHZ.........ccccvooiviiiieieneneiceeeeee e 87
Plot 123. Radiated In Band Spurious Emission, 5500 MHz, 802.118 40 MHZ.........ccccooviiiiiieneneiceeeeeee e 88
Plot 124. Radiated In Band Spurious Emission, 5700 MHz, 802.118 40 MHZ.........ccccoovviiiiieieneneiceeeeeee e 88
Plot 125. Radiated In Band Spurious Emission, 5500 MHz, 802.11n 20 MHZ.........ccccoiiiiiiiiiiiiiieeeeeee e 89
Plot 126. Radiated In Band Spurious Emission, 5700 MHz, 802.11n 20 MHZ.........ccccoiiiiiiiiiiiiniieeee e 89
Plot 127. Radiated In Band Spurious Emission, 5500 MHz, 802.11n 40 MHZ.........ccccooiiiiiiiiiiiiieeeeee e 90
Plot 128. Radiated In Band Spurious Emission, 5700 MHz, 802.11n 40 MHZ...........cccovviviiiiiiicniecr e 90
Plot 129. Conducted Receiver Spurious Emission, 30 MHz — 1 GHzZ, POrt L.......cccccoovivnieiiciieie e 92
Plot 130. Conducted Receiver Spurious Emission, 1 GHz — 26 GHz, POt L........cccccooviiiiiiiiieiec st 92
Plot 131. Conducted Receiver Spurious Emission, 30 MHz — 1 GHZ, POt 2.......cccocvviviiviviiciee s 93
Plot 132. Conducted Receiver Spurious Emission, 1 GHz — 26 GHz, POIt 2........cccocvviviivivii e 93
Plot 133 Radiated Receiver Spurious Emission, 30 MHZ - 1 GHZ ........cccovviiieiiene e 95
Plot 134. Radiated Receiver Spurious Emission, 1 GHZ - 18 GHZ........c.ccoiiiieiiiine e 95
Plot 135. Radiated Receiver Spurious Emission, 18 GHZ — 26 GHZ ........cccccoovviiini i 95
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List of Terms and Abbreviations

AC Alternating Current
ACF Antenna Correction Factor
Cal Calibration

d Measurement Distance

dB Decibels

dBpA Decibels above one microamp

dBuvV Decibels above one microvolt

dBuA/m | Decibels above one microamp per meter

dBuV/m | Decibels above one microvolt per meter

DC Direct Current

E Electric Field

DSL Digital Subscriber Line

ESD Electrostatic Discharge

EUT Equipment Under Test

fc Carrier Frequency

CISPR Comite International Special des Perturbations Radioelectriques
(International Special Committee on Radio Interference)

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
UF microFarad
s microseconds
PRF Pulse Repetition Frequency
RF Radio Frequency
RMS Root-Mean-Square
Vim Volts per meter

VCP Vertical Coupling Plane

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page viii of viii
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NanoStationM5 ETSI EN 301 893
A Requirements Summary
ES-tIe—ftlioEnNN?JOnl]SSrg Descriptive Name Comments
Sections 4.2 Carrier Frequencies Compliant
. Nominal Channel Bandwidth and Occupied .
Sections 4.3 Channel Bandwidth Compliant
RF Output Power Compliant
Sections 4.4 Transmit Power Control (TPC) Compliant
Power Density Compliant
Sections 4.5  |Transmitter Unwanted Emissions
451 Out of Band Unwanted Emissions — Conducted Compliant
o Out of Band Unwanted Emissions — Radiated Compliant
4592 In Band Unwanted Emissions — Conducted Compliant
o In Band Unwanted Emissions — Radiated Compliant
Receiver Spurious Compliant
. Emissions — Conducted P
Sections 4.6 - -
Receiver Spurious Compliant
Emissions — Conducted P

Table 1. Summary of EMC ETSI EN 301 893 Compliance Testing
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II. Equipment Configuration
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A. Overview

MET Laboratories, Inc. was contracted by Ubiquiti Networks to perform testing on a NanoStationM5.

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 model NanoStationM5.

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

Model(s) Tested: | NanoStationM5

Model(s) Number: | NanoStationM5
Primary Power: 15V, 0.8A surge protection integrated PoE

EUT Specifications: |-2dapter
Secondary Power: N/A
Temperature: 15-35°C
Lab Ambient (Normal)

- e RLANG
Test Conditions: Relative Humidity: 30-60%

Atmospheric Pressure: 860-1060 mbar

Voltage: 230 VAC +/- 15%

Extreme Test Conditions: | Temperature: -30to +70° C

Relative Humidity: 30-60%

Evaluated by: | Anderson Soungpanya

Report Date(s): | February 24, 2012

B. References

ETSI EN 301.893 Broadband Radio Access Networks (BRAN); 5GHz high
performance RLAN; Harmonized EN covering essential
VLS L ) requirements of article 3.2 of the R&TTE Directive.

Table 2. Test 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.

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page 4 of 100
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D. Description of Test Sample

The Ubiquiti Networks NanoStationM5, Equipment Under Test (EUT), is a 5GHz Hi Power 2x2 MIMO
AirMax TDMA Station.

Photograph 1. Ubiquiti Networks NanoStationM5, Front View

Photograph 2. Ubiquiti Networks NanoStationM5, Rear View

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page 5 of 100
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EUT

: C

2 Laptop

B
POE
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s - Y
£ by
i A
4 !
/ \
3 ! Y

I
| 120-230VAC
| 50/60Hz

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.

Ref. ID Name / Description Model Number Serial Number
A NanoStationM5 NS5 1040T00156D8A77BD
A NanoStationM5 NS5 1103T002722101B00
A NanoStationM5 NS5 1104T002722104F5D
B Power Supply UBI-POE-15-8 1101-0096733
B Power Supply UBI-POE-15-8 1101-0096734

Table 3. Equipment Configuration

F. Support Equipment

Ubiquiti Networks supplied support equipment necessary for the operation and testing of the NanoStationM5.
All support equipment supplied is listed in the following Support Equipment List.

Ref. ID Name / Description Manufacturer Model Number Serial Number

C Laptop Dell Vostro 1510 4953929473

Table 4. Support Equipment

G. Ports and Cabling Information
Fig‘ Port Name on EUT Cable Description Qty. L(znmg)th St(1\i(e/|l<\j|()ad Termination Point
1 NanoM5 - Main Ethernet 1 10 Y PSU - POE port
NA NanoMb5- Secondary Ethernet 1 10 Y Unterminated
1 PSU - POE Ethernet 1 10 Y NanoM5 - Main
2 PSU - LAN Ethernet 1 10 Y Laptop
3 AC port AC Cable 1 0.5 Y 100-240VAC Source

Table 5. Ports and Cabling Information

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page 7 of 100
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H. Mode of Operation
Transmit 6-54Mbps at 5GHz.
l. 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 upon completion of testing.

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page 8 of 100
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4.2 Centre Frequencies

Test Requirement(s):

Test Procedure:

Test Results:
Test Engineer:

Test Date:

ETSI EN 301 893, Clause 5.3.2:

4.2.1 Definition
The centre frequency is the centre of the channel declared by the manufacturer as part of
the declared channel plan(s).

4.2.2 Limits
The actual centre frequency for any given channel declared by the manufacturer shall be
maintained within the range f; + 20 ppm.

The EUT was placed in an environmental chamber and the RF port was connected
directly to a spectrum analyzer through an attenuator. Depending on which band was
being investigated, the EUT was set to transmit at the f. indicated above at a normal
power level. If the EUT was capable of transmitting a CW carrier then the spectrum
analyzer’s frequency counting function was used to measure the actual frequency. If only
a modulated carrier was available then the frequency relative to -10dBc above and below
the carrier was measured and the carrier frequency was determined using (f1+f2)/2. The
frequency of the carrier was measured at normal and extreme conditions. The resulting
carrier frequencies were tabulated below and the frequency error determined.

The EUT was found to be compliant with the limits set forth in Clause 5.3.2.
Kenshi Chung

03/17/11
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(5500 0MH2z)
Voltage (AC) Temperature (C) Frequency (MHz) PPM
207 -30 5499.957444 7.737
230 -30 5499.957655 7.699
Reference @ 230VAC 20C 253 30 5499.954796 8.219
207 20 5499.975667 4,424
230 20 5499.974661 4.607
253 20 5499.975503 4.454
207 70 5500.021360 3.884
5500.000000 230 70 5500.020579 3.742
253 70 5500.019950 3.627
(5700 MHz)
Voltage (AC) Temperature (C) Frequency (MHz) PPM
207 -30 5699.953380 8.179
230 -30 5699.953730 8.118
Reference @ 230VAC 20C 253 30 5699.953459 8.165
207 20 5699.974726 4,434
230 20 5699.973860 4,586
253 20 5699.974632 4.451
207 70 5700.022800 4.000
5700.000000 230 70 5700.023014 4.038
253 70 5700.022116 3.880
Table 6. Carrier Frequency, Test Results, Port 1
(5500 OMH2z)
Voltage (AC) Temperature (C) Frequency (MHz) PPM
207 -30 5499.954241 8.320
230 -30 5499.954095 8.346
Reference @ 230VAC 20C 253 30 5499954225 8.323
207 20 5499.975295 4,492
230 20 5499.975321 4.487
253 20 5499.975292 4,492
207 70 5500.023951 4.355
5500.000000 230 70 5500.024040 4371
253 70 5500.024306 4.419
(5700 MHz)
Voltage (AC) Temperature (C) Frequency (MHz) PPM
207 -30 5699.953628 8.135
230 -30 5699.953498 8.158
Reference @ 230VAC 20C 253 30 5699.953861 8.095
207 20 5699.974387 4,494
230 20 5699.974381 4.495
253 20 5699.974377 4.495
207 70 5700.024523 4,302
5700.000000 230 70 5700.023957 4.203
253 70 5700.024657 4.326
Table 7. Carrier Frequency, Test Results, Port 2
MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page 11 of 100




Ubiquiti Networks
NanoStationM5

Electromagnetic Compatibility
Conformance Requirements
ETSI EN 301 893

4.3 Nominal Channel Bandwidth and Occupied Channel Bandwidth

Test Requirement(s):

Test Procedure:

Test Results:
Test Engineer:

Test Date:

ETSI EN 301 893, Clause 5.3.3:

4.3.1 Definition
The nominal channel bandwidth is the widest band of frequencies, inclusive of guard
bands, assigned to a single channel.

The occupied channel bandwidth is the frequency bandwidth of the signal power at the -6
dBc points when measured with a 100 kHz resolution bandwidth.

NOTE: dBc is the spectral density relative to the maximum spectral power density of the
transmitted signal.

4.3.2 Limit
The nominal bandwidth shall be in the range from 5 MHz to 40 MHz.

The occupied channel bandwidth shall be between 80 % and 100 % of the declared
nominal channel bandwidth. In case of smart antenna systems (devices with multiple
transmit chains) each of the transmit chains shall meet this requirement.

NOTE: The limit for occupied bandwidth is not applicable for devices with a nominal
bandwidth of 40 MHz when temporarily operating in a mode in which they transmit only
in the upper or lower 20 MHz part of a 40 MHz channel (e.g. to transmit a packet in the
upper or lower 20 MHz part of a 40 MHz channel).

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.

In case of conducted measurements on smart antenna systems (devices with multiple
transmit chains) measurements need only to be performed on one of the active transmit
chains (antenna outputs).

The EUT as tested was found compliant with the specified limits in clause 5.3.3.

Kenshi Chung

03/17/11

Spectrum
Analyzer

E UT Attenuator

Figure 2. Occupied Bandwidth Test Setup

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page 12 of 100
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Occupied Bandwidth 802.11a
Channel Mode Occupied Bandwidth — Port 1

(MH2) OFDM (MH2z2)

5500 Low 802.11a 20MHz 16.5696

5700 High 802.11a 20MHz 16.5803

5500 Low 802.11a 40MHz 36.2661

5700 High 802.11a 40MHz 36.2498

Occupied Bandwidth 802.11n
Channel Mode Occupied Bandwidth Occupied Bandwidth

(MH2) OEDM Port 1 Port 2

(MH2) (MH2)
802.11n

5500 Low 20MHz 17.7390 17.7378
. 802.11n

5700 High 20MHz 17.7497 17.7595
802.11n

5500 Low A0MHz 36.2297 36.2293
. 802.11n

5700 High A0MHz 36.2512 36.2252

Table 8. Occupied Bandwidth, Test Results

MET Report: EMCS82947-ETS893
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Occupied Bandwidth, 802.11a 20 MHz

G Agilent  08:14:43 Apr25, 2011 E T
Ref 10 dBm Atten 10 dB
#Peak .
Log > Y N “?(—
10
dB/ *"’r{ \\
offst - ,
13.2 e o)
dB [T B ]
Center 5.5 GHz Span 40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)
Occupied Bandwidth Qe BW % Pwr 99.00 %
16.5696 MHz #dB B0
Transmit Freg Errar -29.766 kHz
% dB Bandwidth 16.499 MHz

Plot 1. Occupied Bandwidth, 5500 MHz, 802.11a 20 MHz

G Agilent  08:14:22 Apr25, 2011 E T
Ref 10 dBm Atten 10 dB
#Peak \ \
Lﬂg -y T '\i Wl v v‘\?(_
10 '\\_
dB/
Offst . e
13.2 " \
dB RN
Center 5.7 GHz Span 40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)
Occupied Bandwidth Qcc BW % Pwr  99.00 %
16.5803 MHz xdE BB
Transmit Freg Errar -19.735 kHz
% dB Bandwidth 16.468 MHz

Plot 2. Occupied Bandwidth, 5700 MHz, 802.11a 20 MHz
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Occupied Bandwidth, 802.11a 40 MHz

w0 Agilent  08:18:00 Apr25, 2011 E T
Ref 10 dBm Atten 10 dB
#Peak
:;9 N Wﬁwwwmmuf <
dBf ] k
Offst J"yf \\"”\i.
13.2 e M,
dB i P, |
Center 5.5 GHz Span 80 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10.31 ms (401 pts)
Occupied Bandwidth Qe BW % Pwr 99.00 %
36.2661 MHz #dB B0
Transmit Freg Errar -32.247 kHz
¥ dB Bandwidth 36.5687 MHz
Plot 3. Occupied Bandwidth, 5500 MHz, 802.11a 40 MHz
w0 Agilent  08:09:54 Apr25, 2011 E T
Ref 10 dBm Atten 10 dB
#Peak
Log S e P A P
o f\_ﬂ I\.J-.J\.A,A,_\ r_MAVJLA w‘T\
dBf
Offst / \k""’w
13.2 e n
dB R WA
Center 5.7 GHz Span 80 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10.31 ms (401 pts)
Occupied Bandwidth Ot BW % Pwr 59.00 %
36.2498 MHz #dB B0
Transmit Freg Errar -17.614 kHz
¥ dB Bandwidth 36.495 MHz

Plot 4. Occupied Bandwidth, 5700 MHz, 802.11a 40 MHz
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Occupied Bandwidth, 802.11n 20 MHz, Port 1

w0 Agilent  08:15:15 Apr25, 2011 E T
Ref 10 dBm Atten 10 dB
#Peak . .
Log 39 [ t ¥
G o b
dB/ s Yo
Offst i e,
13.2 e L
B L .
Center 5.5 GHz Span 40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)
Occupied Bandwidth Qe BW % Pwr 99.00 %
17.7390 MHz #dB B0
Transmit Freg Errar -33.694 kHz
¥ dB Bandwidth 17690 hHz

Plot 5. Occupied Bandwidth, 5500 MHz, 802.11n 20 MHz, Port 1

G Agilent  08:13:57 Apr25, 2011 E T
Ref 10 dBm Atten 10 dB
#Peak . ;
Log 59 ) o
o j‘f" T\
dB/ o Ly
Offst [
13.2 ™ M
dB s ]
Center 5.7 GHz Span 40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)
Occupied Bandwidth Qcc BW % Pwr  99.00 %
17.7497 MHz #dB B0
Transmit Freg Errar -14.370 kHz
% dB Bandwidth 17.714 MHz

Plot 6. Occupied Bandwidth, 5700 MHz, 802.11n 20 MHz, Port 1
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Occupied Bandwidth, 802.11n 20 MHz, Port 2

G Agilent 081545 Apr25, 2011 E T
Ref 10 dBm Atten 10 dB
#Peak R
Log T R =
G / N
dBf
Offst aa
13.2 k™ )
dB g
Center 5.5 GHz Span 40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)
Occupied Bandwidth Qe BW % Pwr 99.00 %
17.7378 MHz #dB B0
Transmit Freg Errar -3.332 kHz
¥ dB Bandwidth 17.738 WHz

Plot 7. Occupied Bandwidth, 5500 MHz, 802.11n 20 MHz, Port 2

i Agilent  08:13:26 Apr 26, 2011 E T
Ref 10 dBm Atten 10 dB
#Peak
I.Dg Y e e Aww[,.w"n-,-\.w * <
i /T“ A,
dB/ =
Offst Wil [,
13.2 e R
dB  |pnm e
Center 5.7 GHz Span 40 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 5.154 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
17.7595 MHz xdE BB
Transmit Freg Error -33.625 kHz
% dB Bandwidth 17.789 MHz

Plot 8. Occupied Bandwidth, 5700 MHz, 802.11n 20 MHz, Port 2
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Occupied Bandwidth, 802.11n 40 MHz, Port 1

i Agilent  08:17:38 Apr26, 2011

Ref 10 dBm Atten 10 dB

#Peak

Log N W@MWA&\ St

)’L—U\J’\vku? <

10 L
dB/

Offst w’“'/

132 e

dB e/

Center 5.5 GHz
#Res BW 100 kHz

Occupied Bandwidth

#VBW 100 kHz

36.2297 MHz
Transmit Freg Error -36.973 kHz
% dB Bandwidth 35.487 MHz

Span 80 MHz
Sweep 10.31 ms (401 pts)

Do BYW % Pwer 93.00 %
w dB -6.00 dB

Plot 9. Occupied Bandwidth, 5500 MHz, 802.11n 40 MHz, Port 1

i Agilent 051045 Apr26, 2011

Ref 10 dBm Atten 10 dB

#Peak

Log _)?m W%M

10
dB/ }

Offst

13.2 ]

dB

AT

Center 5.7 GHz
#Res BW 100 kHz

Occupied Bandwidth

#VBW 100 kHz

36.2512 MHz
Transmit Freg Error -22732 kHz
% dB Bandwidth 35446 MHz

Span 80 MHz
Sweep 10.31 ms (401 pts)

Do BYW % Pwer 93.00 %
w dB -6.00 dB

Plot 10. Occupied Bandwidth, 5700 MHz, 802.11n 40 MHz, Port 1
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Occupied Bandwidth, 802.11n 40 MHz, Port 2

w0 Agilent  08:16:58 Apr25, 2011 E T
Ref 10 dBm Atten 10 dB
#Peak
!l_uﬂg > ?\,\ WWMWW«»U?(_
dB/ J \“
Offst o e
13.2 ol e M,
B A W
Center 5.5 GHz Span 80 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10.31 ms (401 pts)
Occupied Bandwidth Ot BW % Pwr 59.00 %
36.2293 MHz xdg o e0dE
Transmit Freg Errar 417.080 Hz
% dB Bandwidth 36.511 MHz
Plot 11. Occupied Bandwidth, 5500 MHz, 802.11n 40 MHz, Port 2
G Agilent  08:11:14 Apr25, 2011 E T
Ref 10 dBm Atten 10 dB
#Peak
:;g N ?AAJWWMMWM\J? «
dB/ j k
B2 M ﬂf \\ H
13.2 L
dB e RA Ao,
Center 5.7 GHz Span 80 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 10.31 ms (401 pts)
Occupied Bandwidth Ot BW % Pwr 59.00 %
36.2252 MHz xdg o e0dE
Transmit Freg Errar -60.115 kHz
% dB Bandwidth 35.484 MHz

Plot 12. Occupied Bandwidth, 5700 MHz, 802.11n 40 MHz, Port 2
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4.4 RF Output Power, Transmit Power Control (TPC), and Power Density

Test Requirement(s):

ETSI EN 301 893, Clause 5.3.4:
4.4.1 Definitions
4.4.1.1 — RF Power

The RF output power is the mean equivalent isotropically radiated power (EIRP) during a
transmission burst.

4.4.1.2 — Transmit Power Control (TPC)

Transmit Power Control (TPC) is a mechanism to be used by the RLAN device to ensure
a mitigation factor of at least 3 dB on the aggregate power from a large number of
devices. This requires the RLAN device to have a TPC range from which the lowest
value is at least 6 dB below the values for mean EIRP given in Table 9.

TPC is not required for channels whose nominal bandwidth falls completely within the
band 5 150 MHz to 5 250 MHz.

4.4.1.3 — Power Density
The power density is the mean Equivalent Isotropically Radiated Power (EIRP) density
during a transmission burst.

4.4.2 Limits

The limits below are applicable to the system as a whole and in any possible
configuration. This includes smart antenna systems (devices with multiple transmit
chains).

4.4.2.1 Limit: RF Output Power and Power Density at the Highest Power L evel

For devices with TPC, the RF output power and the power density when configured to
operate at the highest stated power level of the TPC range shall not exceed the levels
given in Table 9.

For devices without TPC, the limits in Table 9 shall be reduced by 3 dB, except when
operating on channels whose nominal bandwidth falls completely within the band 5 150
MHz to 5 250 MHz.

Frequency range Mean EIRP limit Mean EIRP Density limit

5150 MHz to 5 350 MHz 23 dBm 10 dBm/MHz

5470 MHz to 5 725 MHz 30 dBm (see Note) 17 dBm/MHz (see note)

Table 9. Mean EIRP Limits for RF Output Power and Power Density at the Highest
Power Level

Note: For Slave devices without a Radar Interference Detection function the mean EIRP
shall be less than 23 dBm and the mean EIRP density shall be less than 10 dBm/MHz.

4.4.2.2 Limit: RF Output Power at the L owest Power L evel of the TPC Range

For devices using TPC, the RF output power during a transmission burst when configured
to operate at the lowest stated power level of the TPC range shall not exceed the levels
given in Table 10.
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Test Procedures:

Test Results:
Test Engineer:

Test Date:

Frequency range Mean EIRP limit
5250 MHz to 5 350 MHz 17 dBm
5470 MHz to 5 725 MHz 24 dBm (see Note)

Table 10. Mean EIRP Limits for RF Output Power at the Lowest Power Level of
the TPC Range

Note: For Slave devices without a Radar Interference Detection function the mean EIRP
shall be less than 17 dBm.

The limits in Table 10 do not apply for devices without TPC or when operating on
channels whose nominal bandwidth falls completely within the band 5 150 MHz to 5 250
MHz.

RF Output Power

The EUT was connected directly to a spectrum analyzer capable of measuring the
average RF power of a modulated carrier. Measurements were carried out in all
modulations available. Both normal and extreme test conditions were observed.

The EIRP was determined from the equation P = A + G + 10 log (1/x); where A is the
measured power, X is the duty cycle and G is the antenna assembly gain.

Transmit Power Control (TPC)

The EUT was connected directly to a spectrum analyzer capable of measuring the
average RF power of a modulated carrier. Measurements were carried out in all
modulations available. Both normal and extreme test conditions were observed.

Power Density

The EUT was connected directly to a spectrum analyzer capable of measuring the
average RF power of a modulated carrier. Measurements were carried out in all
modulations available. The spectrum analyzer was initially set with a RBW and VBW of
1MHz and a span 3 times that of the carrier width. The max hold function was used to
determine the frequency which gave the maximum value across the occupied band of the
carrier. The spectrum analyzer was reset to use the power density function at the
frequency found previously. The power density was then measured over 1MHz
resolution.

In case of conducted measurements on smart antenna systems operating in a mode with
multiple transmit chains active simultaneously, the output power of each transmit chain
shall be measured separately to calculate the total power for the UUT.

The EUT as tested was found compliant with the specified limits in clause 5.3.4.

Anderson Soungpanya

06/24/11

Spectrum

Attenuator
EUT Analyzer

Figure 3. Output Power, TPC, and Power Density Test Setup
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Effective Isotropic Radiated Power Results

Maximum Average Power Under Normal and Extreme Conditions

Frequency Temperature Voltage Port 1 Ach?nna Limit Margin
(MH2) (© V) dBm dBi dBm dBm
5500 20 230 12.701 16 30 -1.30
5500 -30 207 13.25 16 30 -0.75
5500 -30 253 13.171 16 30 -0.83
5500 70 207 12.23 16 30 -1.77
5500 70 253 12.152 16 30 -1.85
5700 20 230 12.23 16 30 -1.77
5700 -30 207 13.25 16 30 -0.75
5700 -30 253 13.25 16 30 -0.75
5700 70 207 12.387 16 30 -1.61
5700 70 253 12.466 16 30 -1.53
Table 11. Maximum Transmit Power Control, Test Results, 802.11a 20 MHz
Minimum Average Power Under Normal and Extreme Conditions
Frequency Temperature Voltage Port1 Ach?nna Limit Margin
(MH2) (© V) dBm dBi dBm dBm
5500 20 230 5.14 16 24 -2.87
5500 -30 207 5.59 16 24 -2.41
5500 -30 253 5.59 16 24 -2.41
5500 70 207 4.68 16 24 -3.32
5500 70 253 4.75 16 24 -3.26
5700 20 230 5.14 16 24 -2.87
5700 -30 207 5.72 16 24 -2.28
5700 -30 253 5.66 16 24 -2.35
5700 70 207 4.68 16 24 -3.32
5700 70 253 4.75 16 24 -3.26
Table 12. Minimum Transmit Power Control, Test Results, 802.11a 20 MHz
MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page 22 of 100




e
7N

\

o

|

%,
S,

Ubiquiti Networks

Electromagnetic Compatibility
Conformance Requirements

NanoStationM5 ETSI EN 301 893
Maximum Average Power Under Normal and Extreme Conditions
Frequency Temperature Voltage Port1 Antenna Gain Limit Margin

(MHz) Q) V) dBm dBi dBm dBm
5500 20 230 13.17 16 30 -0.83
5500 -30 207 13.41 16 30 -0.59
5500 -30 253 13.41 16 30 -0.59
5500 70 207 12.83 16 30 -1.17
5500 70 253 12.75 16 30 -1.25
5700 20 230 12.83 16 30 -1.17
5700 -30 207 13.41 16 30 -0.59
5700 -30 253 13.41 16 30 -0.59
5700 70 207 13.00 16 30 -1.00
5700 70 253 13.08 16 30 -0.92

Table 13. Maximum Transmit Power Control, Test Results, 802.11a 40 MHz

Minimum Average Power Under Normal and Extreme Conditions
Frequency Temperature Voltage Portl Antenna Gain Limit Margin

(MHz) (©) V) dBm dBi dBm dBm
5500 20 230 4.97 16 24 -3.03
5500 -30 207 5.67 16 24 -2.33
5500 -30 253 5.67 16 24 -2.33
5500 70 207 4.48 16 24 -3.52
5500 70 253 4.62 16 24 -3.38
5700 20 230 5.25 16 24 -2.75
5700 -30 207 5.53 16 24 -2.47
5700 -30 253 5.46 16 24 -2.54
5700 70 207 4.83 16 24 -3.17
5700 70 253 4.76 16 24 -3.24

Table 14. Minimum Transmit Power Control, Test Results, 802.11a 40 MHz
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Maximum Average Power Under Normal and Extreme Conditions

Frequency Temperature Voltage Port 1 Port 2 Sum of Ports Sum of Ports Ar(lstginnna Limit Margin
(MHz) © V) dBm dBm mw dBm dBi dBm dBm
5500 20 230 8.52 8.04 13.48 11.30 16 30 -2.70
5500 -30 207 9.49 8.94 16.73 12.24 16 30 -1.76
5500 -30 253 9.42 9.01 16.72 12.23 16 30 -1.77
5500 70 207 8.11 7.76 12.44 10.95 16 30 -3.05
5500 70 253 804 | 7.76 12.34 10.91 16 30 -3.09
5700 20 230 8.73 8.39 14.36 11.57 16 30 -2.43
5700 -30 207 9.22 8.87 16.06 12.06 16 30 -1.94
5700 -30 253 9.42 8.87 16.47 12.17 16 30 -1.83
5700 70 207 7.76 7.21 11.23 10.50 16 30 -3.50
5700 70 253 7.76 7.28 11.31 10.54 16 30 -3.46

Plot 13. Maximum Transmit Power Control, Test Results, 802.11n 20 MHz

Minimum Average Power Under Normal and Extreme Conditions

Frequency Temperature Voltage Port 1 Port 2 Sum of Ports Sum of Ports Ar(;t:innna Limit Margin
(MHz) © V) dBm dBm mw dBm dBi dBm dBm
5500 20 230 394 | 5.04 5.67 7.53 16 24 -0.47
5500 -30 207 3.87 | 4.96 5.57 7.46 16 24 -0.54
5500 -30 253 3.87 | 4.89 5.52 7.42 16 24 -0.58
5500 70 207 3.87 | 4.89 5.52 7.42 16 24 -0.58
5500 70 253 3.80 | 4.82 5.43 7.35 16 24 -0.65
5700 20 230 394 | 496 5.61 7.49 16 24 -0.51
5700 -30 207 3.07 | 431 4.72 6.74 16 24 -1.26
5700 -30 253 314 | 431 4.76 6.77 16 24 -1.23
5700 70 207 402 | 4.67 5.45 7.37 16 24 -0.63
5700 70 253 409 | 475 5.55 7.44 16 24 -0.56

Plot 14. Minimum Transmit Power Control, Test Results, 802.11n 20 MHz
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Maximum Average Power Under Normal and Extreme Conditions

Frequency Temperature Voltage Port 1 Port 2 Sum of Ports Sum of Ports Ar(lstginnna Limit Margin
(MHz) © V) dBm dBm mw dBm dBi dBm dBm
5500 20 230 8.86 8.57 14.88 11.72 16 30 -2.28
5500 -30 207 9.94 | 9.00 17.80 12.50 16 30 -1.50
5500 -30 253 9.79 9.22 17.88 12.52 16 30 -1.48
5500 70 207 7.42 7.13 10.68 10.28 16 30 -3.72
5500 70 253 7.49 7.20 10.86 10.36 16 30 -3.64
5700 20 230 8.50 7.99 13.37 11.26 16 30 -2.74
5700 -30 207 994 | 9.22 18.22 12.61 16 30 -1.39
5700 -30 253 9.96 9.21 18.25 12.61 16 30 -1.39
5700 70 207 7.85 7.34 11.52 10.61 16 30 -3.39
5700 70 253 7.85 7.42 11.61 10.65 16 30 -3.35

Plot 15. Maximum Transmit Power Control, Test Results, 802.11n 40 MHz

Minimum Average Power Under Normal and Extreme Conditions

Frequency Temperature Voltage Port 1 Port 2 Sum of Ports Sum of Ports Ar(;t:innna Limit Margin
(MHz) © V) dBm dBm mw dBm dBi dBm dBm
5500 20 230 3.02 2.81 3.91 5.93 16 24 -2.07
5500 -30 207 342 | 3.28 4.33 6.36 16 24 -1.64
5500 -30 253 3.48 3.22 4.33 6.36 16 24 -1.64
5500 70 207 221 2.01 3.25 5.12 16 24 -2.88
5500 70 253 2.14 1.94 3.20 5.05 16 24 -2.95
5700 20 230 2.81 2.75 3.79 5.79 16 24 -2.21
5700 -30 207 3.02 2.95 3.97 5.99 16 24 -2.01
5700 -30 253 3.02 2.95 3.97 5.99 16 24 -2.01
5700 70 207 2.35 2.28 3.41 5.32 16 24 -2.68
5700 70 253 221 2.28 3.35 5.25 16 24 -2.75

Plot 16. Minimum Transmit Power Control, Test Results, 802.11n 40 MHz
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Power Density

Power Spectral Density 802.11a

Measured Antenna
Channel Mode Power Density Gain EIRP Limit Margin
(MHz2) OFDM Port 1 . dBm dBm dB
dBi
dBm
5500 Low HT20 -0.35 16 15.65 17 -1.35
5700 High HT20 0.92 16 16.92 17 -0.08
5500 Low HT40 -1.91 16 14.09 17 -2.91
5700 High HT40 -2.60 16 13.40 17 -3.60
Table 15. Power Density, Test Results, 802.11a
Power Spectral Density 802.11n
Measured | Measured
Channel Mode [I)Dgr\]’\slft';/ [I)Dgr\]’\slft';/ S%?Ft]sd Ar(\stginnna EIRP Limit | Margin
(MHz2) OFDM Port 1 Port 2 dBm dBi dBm dBm dB
dBm dBm
5500 | Low HT20 -3.69 -2.74 -0.18 16 15.82 17 -1.18
5700 | High HT20 -3.81 -4.07 -0.93 16 15.07 17 -1.93
5500 | Low HT40 -4.15 -3.61 -0.86 16 15.14 17 -1.86
5700 | High HT40 -3.71 -3.62 -0.65 16 15.35 17 -1.65
Table 16. Power Density, Test Results, 802.11n
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Power Density, 802.11a 20 MHz

i Agilent  07:48:15 Apr26, 2011

Ref 14 dBm

Atten 15 dB

Mkr1 5.4931 GHz
8.552 dBm

Peak
Log

M%M"*_\WWW et

10
dB/

7

Offst
13.2

i

dB

M1 S2
83 FC

Center 5.5 GHz
#Res BW 1 MHz

VBW 1 MHz

Span 40 MHz
Sweep 4 ms (401 pts)

Plot 17. Power Density, Determination, 5500 MHz, 802.11a 20 MHz
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—_—
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#Res BW 10 kHz

Center 5.493 GHz

VBW 100 kHz

Channel Power

-0.35dBm /1.0000 MHz

Span 1.5 MHz
Sweep 23.8 ms (401 pts)

Fower Spectral Density

-60.35 dBm/Hz

Plot 18. Power Density, 5500 MHz, 802.11a 20 MHz
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Power Density, 802.11a 20 MHz

i Agilent  07:36:36 Apr26, 2011
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Center 5.7 GHz
#Res BW 1 MHz VBW 1 MHz

Span 40 MHz
Sweep 4 ms (401 pts)

Plot 19. Power Density, Determination, 5700 MHz, 802.11a 20 MHz
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Sweep 23.8 ms (401 pts)

Fower Spectral Density
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Plot 20. Power Density, 5700 MHz, 802.11a 20 MHz
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Power Density, 802.11a 40 MHz
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Plot 21. Power Density, Determination, 5500 MHz, 802.11a 40 MHz
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Plot 22. Power Density, 5500 MHz, 802.11a 40 MHz
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Power Density, 802.11a 40 MHz
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Plot 23. Power Density, Determination, 5700 MHz, 802.11a 40 MHz
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Plot 24. Power Density, 5700 MHz, 802.11a 40 MHz
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Power Density, 802.11n 20 MHz, Port 1
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Plot 25. Power Density, Determination, 5500 MHz, 802.11n 20 MHz, Port 1
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Plot 26. Power Density, 5500 MHz, 802.11n 20 MHz, Port 1
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Power Density, 802.11n 20 MHz, Port 1
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Plot 27. Power Density, Determination, 5700 MHz, 802.11n 20 MHz, Port 1
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Plot 28. Power Density, 5700 MHz, 802.11n 20 MHz, Port 1
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Power Density, 802.11n 20 MHz, Port 2
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Plot 29. Power Density, Determination, 5500 MHz, 802.11n 20 MHz, Port 2
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Plot 30. Power Density, 5500 MHz, 802.11n 20 MHz, Port 2
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Power Density, 802.11n 20 MHz, Port 2
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Plot 31. Power Density, Determination, 5700 MHz, 802.11n 20 MHz, Port 2
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Plot 32. Power Density, 5700 MHz, 802.11n 20 MHz, Port 2
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Power Density, 802.11n 40 MHz, Port 1
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Plot 33. Power Density, Determination, 5500 MHz, 802.11n 40 MHz, Port 1

- Agilent

07:51:10 Apr 26, 2011

R T

Ref9 dBm

Atten 10 dB

HAvg

Log

10
dB/

e

I

Offst

Lzt

13.2

LR

PP o Y

)

Sl e

dB

1

Center 5.51 GHz
#Res BW 10 kHz

Channel Power

-415dBm /1.0000 MHz

VBW 100 kHz

Span 1.5 MHz
Sweep 23.8 ms (401 pts)

Fower Spectral Density

-64.15 dBm/Hz

Plot 34. Power Density, 5500 MHz, 802.11n 40 MHz, Port 1
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Power Density, 802.11n 40 MHz, Port 1
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Plot 35. Power Density, Determination, 5700 MHz, 802.11n 40 MHz, Port 1
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Plot 36. Power Density, 5700 MHz, 802.11n 40 MHz, Port 1
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Power Density, 802.11n 40 MHz, Port 2
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Sweep 4 ms (401 pts)

Plot 37. Power Density, Determination, 5500 MHz, 802.11n 40 MHz, Port 2
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Plot 38. Power Density, 5500 MHz, 802.11n 40 MHz, Port 2
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Power Density, 802.11n 40 MHz, Port 2
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Sweep 4 ms (401 pts)

Plot 39. Power Density, Determination, 5700 MHz, 802.11n 40 MHz, Port 2
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Plot 40. Power Density, 5700 MHz, 802.11n 40 MHz, Port 2
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4.5.1 Transmitter Unwanted Emissions Outside the 5GHz RLAN Bands (Conducted)

Test Requirement(s):

EN 301 893, Clause 5.3.5:

4.5.1.1 Definition
These are conducted radio frequency emissions outside the 5GHz RLAN bands when the
RF output port is connected to a spectrum analyzer.

4.5.1.2 Limit
The level of unwanted emissions shall not exceed the limits given below.
Frequency range Maximum power ERP Resolution Bandwidth
30 MHz to 47 MHz -36dBm 100KHz
47 MHz to 74 MHz -54dBm 100KHz
74 MHz to 87,5 MHz -36dBm 100KHz
87,5 MHz to 118 MHz -54dBm 100KHz
118 MHz to 174 MHz -36dBm 100KHz
174 MHz to 230 MHz -54dBm 100KHz
230 MHz to 470 MHz -36dBm 100KHz
470 MHz to 862 MHz -54dBm 100KHz
862 MHz to 1 GHz -36dBm 100KHz
1 GHz to 5,15 GHz -30dBm 1MHz
5,35 GHz to 5,47 GHz -30dBm 1MHz
5,725 GHz to 26,5 GHz -30dBm 1MHz

Test Procedure:

Test Results:
Test Engineer:

Test Date:

The EUT was connected directly to a spectrum analyzer through an attenuator. The
spectrum analyzer was initially set to the peak hold function or video averaging.
Emissions were investigated from 30MHz up to 26.5GHz. If any emission exceeded the
limits in the table above then the spectrum analyzer was reset with a resolution of
100KHz, zero span, and the spectrum investigate at 11 frequencies spaced 100KHz in a
band + 0.5MHz centered on the failing frequency. The spectrum also was investigated
from 1GHz to 5.15GHz, 5.35GHz to 5.47GHz and 5.725GHz to 26.5GHz using a
resolution of 1MHz and a peak hold function or video averaging. Measurements were
carried out in all modulations available.

Please see radiated spurious section for MIMO operation.
The EUT as tested was found compliant with the specified requirements of Clause 5.3.5.
Anderson Soungpanya

06/28/11

Spectrum

Attenuator
EUT Analyzer

Figure 4. Unwanted Conducted Emissions Outside Test Setup
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Conducted Spurious Emissions Outside the 5GHz RLAN Bands, 802.11a 20 MHz, Port 1

e Agilent  09:37:40 Jun 29, 2011
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Start 30 MHz
#Res BW 100 kHz

#VBW 100 kHz

Stop 1 GHz
Sweep 125 ms (401 pts)

Plot 41. Conducted Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 20 MHz, Port 1
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Sweep 10.38 ms (401 pts)

Plot 42. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5500 MHz, 802.11a 20 MHz, Port 1
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i Agilent  10:01:19 Jun 29, 2011
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Sweep 4 ms (401 pts)

Plot 43. Conducted Spurious Emission, Port 1, 5.35 GHz - 5.47 GHz, 5500 MHz, 802.11a 20 MHz, Port 1
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#Res BW 1 MHz
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Stop 10 GHz
Sweep 10.69 ms (401 pts)

Plot 44. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5500 MHz, 802.11a 20 MHz, Port 1
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Plot 45. Conducted Spurious Emission, 10 GHz — 26 GHz, 5500 MHz, 802.11a 20 MHz, Port 1
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Conducted Spurious Emissions Outside the 5GHz RLAN Bands, 802.11a 20 MHz, Port 2

e Agilent  09:38:03 Jun 29, 2011
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Start 30 MHz
#Res BW 100 kHz

#VBW 100 kHz

Stop 1 GHz
Sweep 125 ms (401 pts)

Plot 46. Conducted Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 20 MHz, Port 2
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Plot 47. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5500 MHz, 802.11a 20 MHz, Port 2
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Plot 48. Conducted Spurious Emission, Port 1, 5.35 GHz - 5.47 GHz, 5500 MHz, 802.11a 20 MHz, Port 2
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#Res BW 1 MHz

#VBW 1 MHz

Stop 10 GHz
Sweep 10.69 ms (401 pts)

Plot 49. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5500 MHz, 802.11a 20 MHz, Port 2
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Plot 50. Conducted Spurious Emission, 10 GHz — 26 GHz, 5500 MHz, 802.11a 20 MHz, Port 2
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Conducted Spurious Emissions Outside the 5GHz RLAN Bands, 802.11a 20 MHz, Port 1
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Plot 51. Conducted Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 20 MHz, Port 1
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#Res BW 1 MHz #VBW 1 MHz Sweep 10.38 ms (401 pts)

Plot 52. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5700 MHz, 802.11a 20 MHz, Port 1
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Plot 53. Conducted Spurious Emission, Port 1, 5.35 GHz - 5.47 GHz, 5700 MHz, 802.11a 20 MHz, Port 1
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Plot 54. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5700 MHz, 802.11a 20 MHz, Port 1

MET Report: EMCS82947-ETS893

© 2012, MET Laboratories, Inc.

Page 47 of 100



T '*q:.—-_i: =,
=N
CEERON
< WVIET:
Ubiquiti Networks
NanoStationM5

Electromagnetic Compatibility
Conformance Requirements

ETSI EN 301 893

e Agilent  10:45:20 Jun 29, 2011 T

Mkr1 25.52 GHz
Ref -7 dBm Atten 5 dB 54.96 dBm
Peak
Peak | PASS LIMT1
10
dB/
Offst
10
dB

1
T ——— T ] e [y M‘R—M
WMAW A L

M1 52
S3 FC
A AA
Start 10 GHz Stop 26 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 160 ms (101 pts)

Plot 55. Conducted Spurious Emission, 10 GHz — 26 GHz, 5700 MHz, 802.11a 20 MHz, Port 1
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Conducted Spurious Emissions Outside the 5GHz RLAN Bands, 802.11a 20 MHz, Port 2
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Plot 56. Conducted Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 20 MHz, Port 2
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Plot 57. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5700 MHz, 802.11a 20 MHz, Port 2
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Plot 58. Conducted Spurious Emission, Port 1, 5.35 GHz - 5.47 GHz, 5700 MHz, 802.11a 20 MHz, Port 2
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Plot 59. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5700 MHz, 802.11a 20 MHz, Port 2
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Plot 60. Conducted Spurious Emission, 10 GHz — 26 GHz, 5700 MHz, 802.11a 20 MHz, Port 2
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Conducted Spurious Emissions Outside the 5GHz RLAN Bands, 802.11a 40 MHz, Port 1
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Plot 61. Conducted Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 40 MHz, Port 1
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Plot 62. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5500 MHz, 802.11a 40 MHz, Port 1
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Plot 63. Conducted Spurious Emission, Port 1, 5.35 GHz - 5.47 GHz, 5500 MHz, 802.11a 40 MHz, Port 1
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Plot 64. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5500 MHz, 802.11a 40 MHz, Port 1
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Plot 65. Conducted Spurious Emission, 10 GHz — 26 GHz, 5500 MHz, 802.11a 40 MHz, Port 1
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Plot 66. Conducted Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 40 MHz, Port 2
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Plot 67. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5500 MHz, 802.11a 40 MHz, Port 2
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Plot 68. Conducted Spurious Emission, Port 1, 5.35 GHz - 5.47 GHz, 5500 MHz, 802.11a 40 MHz, Port 2
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Plot 69. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5500 MHz, 802.11a 40 MHz, Port 2
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Plot 70. Conducted Spurious Emission, 10 GHz — 26 GHz, 5500 MHz, 802.11a 40 MHz, Port 2
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Conducted Spurious Emissions Outside the 5GHz RLAN Bands, 802.11a 40 MHz, Port 1
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Mkr1 975.8 MHz
64.36 dBm

Peak
Log

10
dB/

Offst
10

dB
DI

=

36.0
dBm

Start 30 MHz
#Res BW 100 kHz

#VBW 100 kHz

Stop 1 GHz
Sweep 125 ms (401 pts)

Plot 71. Conducted Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 40 MHz, Port 1

i Agilent  09:53:10 Jun 29, 2011 E T
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Start 1 GHz Stop 5.15 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 10.38 ms (401 pts)

Plot 72. Conducted Spurious Emission, 1 GHz - 5.15 GHz, 5700 MHz, 802.11a 40 MHz, Port 1
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e Agilent  09:59:49 Jun 29, 2011

Ref -7 dBm

Atten 5 dB

Mkr1 5.3767 GHz
53.57 dBm

Peak | DAGS LIM

Log
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e ot

Start 5.35 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 5.47 GHz

Sweep 4 ms (401 pts)

Plot 73. Conducted Spurious Emission, Port 1, 5.35 GHz - 5.47 GHz, 5700 MHz, 802.11a 40 MHz, Port 1
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Start 5.725 GHz Stop 10 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 10.69 ms (401 pts)

Plot 74. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5700 MHz, 802.11a 40 MHz, Port 1
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i Agilent  10:45:46 Jun 29, 2011 T
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Plot 75. Conducted Spurious Emission, 10 GHz — 26 GHz, 5700 MHz, 802.11a 40 MHz, Port 1
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Conducted Spurious Emissions Outside the 5GHz RLAN Bands, 802.11a 40 MHz, Port 2

e Agilent  09:41:39 Jun 29, 2011

R T

Ref 26 dBm

Atten 5 dB

Mkr1 975.8 MHz
67.44 dBm

Peak
Log

10
dB/
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DI
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MV o

Start 30 MHz
#Res BW 100 kHz

#VBW 100 kHz

Stop 1 GHz
Sweep 125 ms (401 pts)

Plot 76. Conducted Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 40 MHz, Port 2
i Agilent  09:53:31 Jun 29, 2011 E T
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<
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S3 FC
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Start 1 GHz Stop 5.15 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 10.38 ms (401 pts)

Plot 77. Conducted Spurious Emission, 1 GHz — 5.15 GHz, 5700 MHz, 802.11a 40 MHz, Port 2
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i Agilent

09:59:30 Jun 29, 2011
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Start 5.
#Res BW 1 MHz
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#VBW 1 MHz

Stop 5.47 GHz

Sweep 4 ms (401 pts)

Plot 78. Conducted Spurious Emission, Port 1, 5.35 GHz - 5.47 GHz, 5700 MHz, 802.11a 40 MHz, Port 2
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Start 5.725 GHz Stop 10 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 10.69 ms (401 pts)

Plot 79. Conducted Spurious Emission, 5.725 GHz — 10 GHz, 5700 MHz, 802.11a 40 MHz, Port 2
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e Agilent 1004520 Jun 29, 2011 E T
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#Res BW 1 MHz #VBW 1 MHz Sweep 160 ms (401 pts)

Plot 80. Conducted Spurious Emission, 10 GHz — 26 GHz, 5700 MHz, 802.11a 40 MHz, Port 2
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4.5.1 Transmitter Unwanted Emissions Outside the 5GHz RLAN Bands (Radiated)

Test Requirement(s): EN 301 893, Clause 5.3.5

4.5.1.1 Definition

These are radiated radio frequency emissions outside the 5GHz RLAN bands when the

RF output port is connected to a spectrum analyzer.

45.1.2 Limit
The level of unwanted emissions shall not exceed the limits given
Frequency range Max'mE“F:”Ppo""er Bandwidth
30 MHz to 47 MHz -36dBm 100KHz
47 MHz to 74 MHz -54dBm 100KHz
74 MHz to 87,5 MHz -36dBm 100KHz
87,5 MHz to 118 MHz -54dBm 100KHz
118 MHz to 174 MHz -36dBm 100KHz
174 MHz to 230 MHz -54dBm 100KHz
230 MHz to 470 MHz -36dBm 100KHz
470 MHz to 862 MHz -54dBm 100KHz
862 MHz to 1 GHz -36dBm 100KHz
1 GHz to 5,15 GHz -30dBm 1MHz
5,35 GHz t0 5,47 GHz -30dBm 1MHz
5,725 GHz to 26,5 GHz -30dBm 1MHz
Test Procedure: The EUT was setup as per the specifications set out in Annex B of 301 893 and is shown
below.
2 —
specified
height range
1 ltodm
1.5m ground
plane
I||
3

1. Equipment Under Test

2. Test Antenna
3. Spectrum Analyzer
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Test Results:
Test Engineer:

Test Date:

The antenna ports were terminated into a 50Q load. The receiving antenna was
connected directly to a spectrum analyzer through an RF pre-amplifier. The spectrum
analyzer were initially set to the peak hold function or video averaging. Emissions were
investigated from. If any emission exceeded the limits in the table above then the
spectrum analyzer was reset with a resolution of 100KHz, zero span, and the spectrum
investigate at 11 frequencies spaced 100KHz in a band = 0.5MHz centered on the failing
frequency. The spectrum also was investigated from 1GHz to 5.15GHz, 5.35GHz to
5.47GHz and 5.725GHz to 26.5GHz using a resolution of 1MHz and a peak hold
function or video averaging. The turntable was rotated about 360° and the receiving
antenna raised and lowered 1-4m in order to determine the maximum emissions.
Measurements were carried out in all modulations available.

The levels of emissions were then determined using a signal substitution method and the
setup is shown below.

2 —
specified
height range
1 ltodm
L>m ground
plane
I Il |
4 3

Substitution Antenna
Test Antenna
Spectrum Analyzer
Signal Generator

PO

The EUT as tested was found compliant with the specified requirements of Clause 5.3.5.
Anderson Soungpanya

06/28/11
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Radiated Spurious Emissions, 802.11a 20 MHz

Aglend 022804 Jun 21, 2001 R T
Marl 6 Ml
Rel 26 diim Atiwn 5 dif “+AT @im
Peak
Log
10
di
M
1] Ky '.11 | | |
-3, A . — I Y S
dBm I'I. i k,d T ol el i N
| PR el St T
Mi 52
53 FC.
A AA
Saait 30 MH# Step 1 GHs
|sHlaw W 100 kHi FVEW 400 kHr Swaep 175 e {01 ph)

|
Plot 81. Radiated Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 20 MHz
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|
Plot 82. Radiated Spurious Emission, 1 GHz — 18 GHz, 5500 MHz, 802.11a 20 MHz
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Plot 83. Radiated Spurious Emission, 18 GHz — 26 GHz, 5500 MHz, 802.11a 20 MHz
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Radiated Spurious Emissions, 802.11a 20 MHz
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Plot 84. Radiated Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 20 MHz
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Plot 85. Radiated Spurious Emission, 1 GHz — 18 GHz, 5700 MHz, 802.11a 20 MHz
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Plot 86. Radiated Spurious Emission, 18 GHz — 26 GHz, 5700 MHz, 802.11a 20 MHz
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Radiated Spurious Emissions, 802.11a 40 MHz
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Plot 87. Radiated Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11a 40 MHz
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Plot 88. Radiated Spurious Emission, 1 GHz — 18 GHz, 5500 MHz, 802.11a 40 MHz
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Plot 89. Radiated Spurious Emission, 18 GHz — 26 GHz, 5500 MHz, 802.11a 40 MHz
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Radiated Spurious Emissions, 802.11a 40 MHz
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Plot 90. Radiated Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11a 40 MHz
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Plot 91. Radiated Spurious Emission, 1 GHz — 18 GHz, 5700 MHz, 802.11a 40 MHz
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Plot 92. Radiated Spurious Emission, 18 GHz — 26 GHz, 5700 MHz, 802.11a 40 MHz
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Radiated Spurious Emissions, 802.11n 20 MHz
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Plot 93. Radiated Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11n 20 MHz
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Plot 94. Radiated Spurious Emission, 1 GHz — 18 GHz, 5500 MHz, 802.11n 20 MHz
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Plot 95. Radiated Spurious Emission, 18 GHz — 26 GHz, 5500 MHz, 802.11n 20 MHz
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Radiated Spurious Emissions, 802.11n 20 MHz

Aglend 0920058 Jun 21, 2001 R

Rl 2% difm Attan 5 dif

Narl 4.5 Mz
.71 Al

Peak
Lag
10
di
.
il

o RV |

EY

prall H LA i;' .
. R LR

M 52
53 FC.
A AR

b AR At

N T

Samit 30 MH:

|FFan EW 100 kHe FVEW W0 kHr

Stop 1 GHs
Swaep 175 = {01 pi

Plot 96. Radiated Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11n 20 MHz
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Plot 97. Radiated Spurious Emission, 1 GHz — 18 GHz, 5700 MHz, 802.11n 20 MHz
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Plot 98. Radiated Spurious Emission, 18 GHz — 26 GHz, 5700 MHz, 802.11n 20 MHz
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Radiated Spurious Emissions, 802.11n 40 MHz

Aglend 092654 Jun 21, 2001 R T

Marl 6 Ml
Rel 26 diim Atiwn 5 dif 5185 dlim
Peak
Lag
10
di

Ealu | il i B P ket Ll
dBm ¥ e

Start 30 MH; Stop 1 GHs
| ENW 100 kHe FVEW 100 ke Swaep 175 = {01 pi

|
Plot 99. Radiated Spurious Emission, 30 MHz — 1 GHz, 5500 MHz, 802.11n 40 MHz
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Plot 100. Radiated Spurious Emission, 1 GHz — 18 GHz, 5500 MHz, 802.11n 40 MHz
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Plot 101. Radiated Spurious Emission, 18 GHz — 26 GHz, 5500 MHz, 802.11n 40 MHz
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Radiated Spurious Emissions, 802.11n 40 MHz
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Plot 102. Radiated Spurious Emission, 30 MHz — 1 GHz, 5700 MHz, 802.11n 40 MHz
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Plot 103. Radiated Spurious Emission, 1 GHz — 18 GHz, 5700 MHz, 802.11n 40 MHz
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Plot 104. Radiated Spurious Emission, 18 GHz — 26 GHz, 5700 MHz, 802.11n 40 MHz
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Radiated Emissions Test Setup Photographs

L
TN TN

TPy Y Y Y Y YT IS
'I"'Vrv-\.-"

i'l-'ljb--.,_‘
EEEEEE o

FrT Y s vy
T rYryr>wwy
T TTTYy

Photograph 3. Radiated Emissions, Test Setup, 30 MHz - 1 GHz

I o .
Photograph 4. Radiated Emissions, Test Setup, 1 GHz - 18 GHz
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Photograph 5. Radiated Emissions, Test Setup, 1 GHz — 26.5 GHz
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4.5.2 Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Conducted)

Test Requirement(s): EN 301 893, Clause 5.3.6:

4.5.2.1 Definition
These are conducted radio frequency emissions within the 5GHz RLAN bands when the
RF output port is connected to a spectrum analyzer.

4.5.2.2 Limit
The average level of the transmitted spectrum within the 5GHz RLAN bands shall not
exceed the limits given below.

A

0dBe dBc
-20 dBe
.28 dBe
- 40 dB

ry F

- 42 dB ! 4
-47 dBe
. F i r_
-216  -180 7 _ap 20 A1 g 11 20 an 7Y 180 218

frequency offset [MHz]

Note: dBc is the spectral density relative to the maximum spectral power density of the transmitted signal.
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Test Procedure: The maximum spectral power density of the EUT’s transmitted signal was determined

using a broadband power meter capable of measuring the average power of a modulated
carrier. The EUT was then connected to a spectrum analyzer with a RBW of 1MHz, a
VBW of 30 KHz and with video averaging on. The level of the power density measured
previously was then used to set the emission mask relative to the 0 dB reference level of
the modulated carrier. Measurements were carried out in all modulations available. The
spectrum under the mask was examined both in a relatively narrow span and a broader
span in order to determine compliance.

In case of conducted measurements on smart antenna systems (devices with multiple
transmit chains) measurements need only to be performed on one of the active transmit
chains (antenna outputs).

Test Results: The EUT as tested was found compliant with the specified requirements of Clause 5.3.6.
Test Engineer: Anderson Soungpanya
Test Date: 01/30/12

Spectrum

E UT Attenuator

Analyzer

Figure 5. Unwanted Conducted Emissions Within Test Setup
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Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Conducted), 802.11a 20 MHz

3 Agilent  14:30:42 Jan 30, 2012 R T

Ref-29dBm Atten 5 dB

- PASS LIMIT1

Center 5.5 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 105. Conducted In Band Spurious Emission, 40 MHz Span, 5500 MHz, 802.11a 20 MHz

3 Agilent  14:31:26 Jan 30, 2012 R T

Ref-29dBm Atten 5 dB

Start 5.47 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 106. Conducted In Band Spurious Emission, Wide Span, 5500 MHz, 802.11a 20 MHz
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Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Conducted), 802.11a 20 MHz

3 Agilent  14:29:46 Jan 30, 2012 R T

Ref-29dBm Atten 5 dB

- PASS LIMIT1

Center 5.7 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 107. Conducted In Band Spurious Emission, 40 MHz Span, 5700 MHz, 802.11a 20 MHz

3 Agilent  14:29:04 Jan 30, 2012 R T

Ref-29dBm Atten 5 dB

#Peal bASS LIMITL

Start 5.47 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 108. Conducted In Band Spurious Emission, Wide Span, 5700 MHz, 802.11a 20 MHz
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Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Conducted), 802.11a 40 MHz

3 Agilent  14:38:56 Jan 30, 2012 R T

Ref-33dBm Atten 5 dB
#Peak N T
&t PASS LIMI

Center 5.5 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 109. Conducted In Band Spurious Emission, 80 GHz Span, 5500 MHz, 802.11a 40 MHz

3 Agilent  14:39:43 Jan 30, 2012 R T

Ref-33dBm Atten 5 dB

Start 5.47 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 110. Conducted In Band Spurious Emission, Wide Span, 5500 MHz, 802.11a 40 MHz
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Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Conducted), 802.11a 40 MHz

3 Agilent  14:36:45 Jan 30, 2012 R T

Ref-32dBm Atten 5 dB
#Peak ——
&t PASS LIMI

Center 5.7 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 111. Conducted In Band Spurious Emission, 80 MHz Span, 5700 MHz, 802.11a 40 MHz

3 Agilent  14:37:36 Jan 30, 2012 R T

Ref-32dBm Atten 5 dB

#Peal bASS LIMITL

Start 5.47 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 112. Conducted In Band Spurious Emission, Wide Span, 5700 MHz, 802.11a 40 MHz

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page 81 of 100



1

P dhe N
!

11 T
My T
i E & Electromagnetic Compatibility
Ubiquiti Networks Conformance Requirements
NanoStationM5 ETSI EN 301 893

Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Conducted), 802.11n 20 MHz

3 Agilent  14:19:37 Jan 30, 2012 R T

Ref-30dBm Atten 5 dB

f

Center 5.5 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 113. Conducted In Band Spurious Emission, 40 MHz Span, 5500 MHz, 802.11n 20 MHz

3 Agilent  14:22:36 Jan 30, 2012 R T

Ref-30dBm Atten 5 dB

Start 5.47 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 114. Conducted In Band Spurious Emission, Wide Span, 5500 MHz, 802.11n 20 MHz
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Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Conducted), 802.11n 20 MHz

3 Agilent  14:23:58 Jan 30, 2012 R T

Ref-29dBm Atten 5 dB

J‘W.

Center 5.7 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 115. Conducted In Band Spurious Emission, 40 MHz Span, 5700 MHz, 802.11n 20 MHz

3 Agilent  14:27:14 Jan 30, 2012 R T

Ref-29dBm Atten 5 dB

#Peal bASS LIMITL

Start 5.47 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 116. Conducted In Band Spurious Emission, Wide Span, 5700 MHz, 802.11n 20 MHz
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Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Conducted), 802.11n 40 MHz

3 Agilent  14:51:40 Jan 30, 2012 R T

Ref-33dBm Atten 5 dB

- PASS LIMI

Center 5.5 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 117. Conducted In Band Spurious Emission, 80 MHz Span, 5500 MHz, 802.11n 40 MHz

3 Agilent  14:53:04 Jan 30, 2012 R T

Ref-33dBm Atten 5 dB

Start 5.47 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 118. Conducted In Band Spurious Emission, Wide Span, 5500 MHz, 802.11n 40 MHz
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Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Conducted), 802.11n 40 MHz

3 Agilent  14:34:37 Jan 30, 2012 R T

Ref-32dBm Atten 5 dB

p/[*——\/_\

Center 5.7 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 119. Conducted In Band Spurious Emission, 80 MHz Span, 5700 MHz, 802.11n 40 MHz

3 Agilent  14:35:33 Jan 30, 2012 R T

Ref-32dBm Atten 5 dB

#Peal bASS LIMITL

Start 5.47 GHz
#Res BW 1 MHz #VBW 30 kHz

Plot 120. Conducted In Band Spurious Emission, Wide Span, 5700 MHz, 802.11n 40 MHz
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4.5.2 Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Radiated)

Test Requirement(s):

Test Procedure:

Test Results:
Test Engineer:

Test Date:

EN 301 893, Clause 3.5.6:

4.5.2.1 Definition
These are radiated radio frequency emissions within the 5GHz RLAN bands from the
cabinet or structure when the EUT is in receive mode.

45.2.2 Limit
Frequency Range Maximum Power, Measurement
R ey ERP Bandwidth
5.470GHz to 5.725GHz -47 dBm 1MHz

The EUT was setup as per section 4.4 above for measuring out of band radiated
emissions. The spectrum within the 5GHz RLAN band was investigated for spurious
emissions. Measurements were carried out in all modulations available.

In case of measurements on smart antenna systems (devices with multiple transmit
chains) measurements need only to be performed on one of the active transmit chains
(antenna outputs).

The EUT as tested was found compliant with the specified requirements of Clause 5.3.6.

Anderson Soungpanya

01/30/12

MET Report: EMCS82947-ETS893 © 2012, MET Laboratories, Inc. Page 86 of 100



TS

O

l.& T '.\ T i
'“““\“':m M E I & Electromagnetic Compatibility
Ubiquiti Networks Conformance Requirements
NanoStationM5 ETSI EN 301 893

Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Radiated), 802.11a 20 MHz

i Agilent  14:02:30 Jun 28, 2011 E T
Mkr1 5.5892 GHz

Ref2 dBm Atten 25 dB -38.66 dBm
Peak
Log (ﬂﬂ
10
dB/
Offst
9.56
VAN

1

&

it Lo PP

M1 S2
S3 FC
A AA
Start 5.47 GHz Stop 5.725 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 6.91 ms (401 pts)

Plot 121. Radiated In Band Spurious Emission, 5500 MHz, 802.11a 20 MHz

i Agilent  14:02:57 Jun 28, 2011 E T
Mkr1 5.5899 GHz
Ref2 dBm Atten 25 dB -38.31 dBm
Peak
Log [
10
dB/
Offst
9.56
* J |
1
IR RN PR LY [~ — RN Y \‘Ww
M1 52
83 FC
A AA
Start 5.47 GHz Stop 5.725 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 6.91 ms (401 pts)

Plot 122. Radiated In Band Spurious Emission, 5700 MHz, 802.11a 20 MHz
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Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Radiated), 802.11a 40 MHz

e Agilent 140400 Jun 28, 2011 E T

Mkr1 5.5899 GHz
Ref2 dBm Atten 25 dB -38.95 dBm
Peak

Log ik sl
w | \
-2l

"

-

Start 5.47 GHz Stop 5.725 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 6.91 ms (401 pts)

Plot 123. Radiated In Band Spurious Emission, 5500 MHz, 802.11a 40 MHz

- Agilent 140331 Jun 28, 2011 R T

Mkr1 5.5899 GHz
Ref2 dBm Atten 25 dB -39.01 dBm
Peak
Log i,
10 [ “‘”w
dB/
Offst
9.56 I \

dB ] \

Start 5.47 GHz Stop 5.725 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 6.91 ms (401 pts)

Plot 124. Radiated In Band Spurious Emission, 5700 MHz, 802.11a 40 MHz
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Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Radiated), 802.11n 20 MHz

w0 Agilent 140610 Jun 28, 2011 E T

Mkr1 5.5899 GHz
Ref2 dBm Atten 25 dB -38.24 dBm
Peak

:;9 )fﬂ

=

9.56

|
|
VAN :

M

Start 5.47 GHz Stop 5.725 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 6.91 ms (401 pts)

Plot 125. Radiated In Band Spurious Emission, 5500 MHz, 802.11n 20 MHz

i Agilent  14:05:33 Jun 28, 2011 FL
Mkr1 5.5899 GHz
Ref2 dBm Atten 25 dB -38.34 dBm
Peak
Lﬂg (‘N«z—vw\
10
dB/
Offst
9.56
dB J \
'+
IR P R &l N TR B "end
M1 52
S3 FC
A AA
Start 5.47 GHz Stop 5.725 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 6.91 ms (401 pts)

Plot 126. Radiated In Band Spurious Emission, 5700 MHz, 802.11n 20 MHz
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Transmitter Unwanted Emissions Within the 5GHz RLAN Bands (Radiated), 802.11n 40 MHz

- Agilent  14:04:30 Jun 28, 2011 E T
Mkr1 5.5899 GHz
Ref2 dBm Atten 25 dB -38.78 dBm
Peak

Log Dy~
10 [ ! \
dB/

Offst [

9.56

v

7

Start 5.47 GHz Stop 5.725 GHz
#Res BW 1 MHz #VBW 30 kHz Sweep 6.91 ms (401 pts)

Plot 127. Radiated In Band Spurious Emission, 5500 MHz, 802.11n 40 MHz

i Agilent  14:04:56 Jun 28, 2011 E T | Trace/View
Mkr1 55899 GHz |
Ref2 dBm Atten 25 dB 38.83 dBm
Trace
Peak
1 2 Bl
Log
10 ( .""““”\\
dB/ Clear Wirite
Offst
9.56
dB
1 lax Hold
IR WERE FREETE M ot e e ————
tlin Hiold
M1 S2
53 FC Wiew
A AA
Blank
Start 5.47 GHz Stop 5.725 GHz 1“”?59
#Res BW 1 MHz H#VBW 30 kHz Sweep 6.91 ms (401 pts) o

Plot 128. Radiated In Band Spurious Emission, 5700 MHz, 802.11n 40 MHz
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4.6 Receiver Spurious Emissions (Conducted)

Test Requirement(s):

Test Procedure:

Test Results:

Test Engineer:

Test Date:

EN 301 893V1.4.1, Clause 5.3.7:
4.6.1 Definition

Receiver spurious emissions are emissions at any frequency when the equipment is in
received mode.

4.6.2 Limit

The spurious emissions of the receiver shall not exceed the values in table below.

Maximum Power, Measurement
HrEaUEie RGNS ERP Bandwidth
30 MHz to 1 GHz -57 dBm 100KHz
above 1 GHz to 26.5 GHz -47 dBm 1MHz

Two EUTSs were setup to communicate with each other. A test transmission sequence as
shown below was used to send data between the two units. A directional coupler was
used to isolate the emission measurements from the test data signal while the EUT
received test data. The spectrum analyzer was initially set with a RBW of 1MHz or 100
kHz and a VBW of 1MHZ using video averaging or peak hold. The Frequency was
scanned from 30 MHz to 26.5 GHz.

The EUT as tested was found compliant with the specified limits of Clause 5.3.7.

Anderson Soungpanya

6/28/11

Spectrum
Analyzer

E UT Attenuator

Figure 6. Receiver Spurious Emissions Test Setup
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Receiver Spurious Emissions (Conducted), Port 1

4 Agilenf  10:51:19 Jun 29, 2011 R T

Mkr1 781.8 MHz

Ref .50 dBm Atten 5 dB -77.41 dBm

Peak

Log

10
dB/

P

dBm

Start 30 MHz
#Res BW 100 kHz

Stop 1 GHz

#VBW 100 kHz Sweep 125 ms (101 pts)

Plot 129. Conducted Receiver Spurious Emission, 30 MHz — 1 GHz, Port 1

4 Agilenf  10:52:45 Jun 29, 2011 R T

Mkr1 25.7500 GHz

Ref 43 dBm Atten 5 dB £5.39 dBm

Peak

Log

10
dB/ 1

W%wwwwﬁ

dBm

Start 1 GHz
#Res BW 1 MHz

Stop 26 GHz

#VBW 1 MHz Sweep 230 ms (101 pts)

Plot 130. Conducted Receiver Spurious Emission, 1 GHz — 26 GHz, Port 1
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Receiver Spurious Emissions (Conducted), Port 2

G Agilent 1005139 Jun 29, 2011 E T

Mkr1 781.8 MHz

Ref 50 dBm Atten 5 dB 79.09 dBm

Peak

Log

10
dB/

< H

Start 30 MHz
#Res BW 100 kHz

Stop 1 GHz

#VBW 100 kHz Sweep 125 ms (101 pts)

Plot 131. Conducted Receiver Spurious Emission, 30 MHz — 1 GHz, Port 2

G Agilent  10:52:29 Jun 29, 2011 E T

Mkr1 25.9375 GHz

Ref 43 dBm Atten 5 dB £54.27 dBm

Peak

Log

10
dB/

aal i,

Sl S AL

Start 1 GHz
#Res BW 1 MHz

Stop 26 GHz

#VBW 1 MHz Sweep 250 ms (401 pts)

Plot 132. Conducted Receiver Spurious Emission, 1 GHz — 26 GHz, Port 2
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4.6 Receiver Spurious Emissions (Radiated)

Test Requirement(s):

Test Procedure:

Test Results:

Test Engineer:

Test Date:

EN 301 893V1.4.1, Clause 5.3.7
4.6.1 Definition

Receiver spurious emissions are emissions at any frequency when the equipment is in
received mode.

4.6.2 Limit

The spurious emissions of the receiver shall not exceed the values in table below.

Maximum Power, Measurement
HrEaUEie RGNS ERP Bandwidth
30 MHz to 1 GHz -57 dBm 100KHz
above 1 GHz to 26.5 GHz -47 dBm 1MHz

The EUT was setup as per section 4.4 above for measuring out of band radiated
emissions. The EUT was set up to receive data. The spectrum within the 5GHz RLAN
band was investigated for spurious emissions.

The EUT as tested was found compliant with the specified limits of Clause 5.3.7.

Anderson Soungpanya

6/28/11
2 —

specified
height range

1 ltodm

1.5m ground
plane
It
3

1. Equipment Under Test
2. Test Antenna
3. Spectrum Analyzer

Figure 7. Receiver Spurious Emissions Test Setup
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Receiver Spurious Emissions (Radiated)

Aglend 1733 Jun X0, 2001 R T

MArl 712 Miiz
el 51 dBm Atien & dif ELST dllm
Peak
Lag

n ¥

]
di! '
.J"-.-’ “A N P S

L e A
SN ‘_.,u"'---.-u.-a-

8 e gy Attt et

mo
0
dBm |

M 52
53 FC.
A AR

Start 30 MH; Stop 1 GHs
| ENW 100 kHe FVEW 100 ke Swaep 175 = {01 pi

Plot 133 Radiated Receiver Spurious Emission, 30 MHz - 1 GHz

Plot

Aglend 100706 Jun 28, 2001 R T

MRrl 1B Gl
Feed 18 dBm Atien & dif 5452 dllm
Peak
Lag
n
di!
Offat
a5

dan |

m | } } } } ! } } "
A0 b ~
dBm n R e i

i
B e

M 52
53 FC.
A AR

Stait 1 GHe Stop 18 GHz
|FHaw EVW 1 MH EVEW 1 MH: Sweeep 85 mu {01 phy

Aglend 104007 Jun 28, 2001 R T

MR P Gl
Feed 18 dBm Atien 10 48 59,75 dllm
Peak
Lag
n
di!
Offat
156
an |
m |
A0

dBim [

I 1 T — - ——
R A P T, &

M 52
53 FC.
A AR

Stat 18 GHr Siop 76 GHz
| EVW 1 MH: EVEW 1 MH: Sweeep 30 mu {01 phy

134. Radiated Receiver Spurious Emission, 1 GHz - 18 GHz

Plot 135. Radiated Receiver Spurious Emission, 18 GHz — 26 GHz
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4.8 Medium Access Protocol

Test Requirement(s): EN 301 893, Section 4.8
4.8.1 Definition

A medium access protocol is a mechanism designed to facilitate spectrum sharing with
other devices in the wireless network.

4.8.2 Requirement
A medium access protocol shall be implemented by the equipment and shall be active
under all circumstances.

Test Results: The EUT as tested was found compliant with the specified limits.
Test Engineer: Anderson Soungpanya
Test Date: 03/23/11
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Conformance Requirements
4.9 User Access Restrictions

Test Requirement(s): EN 301 893, Section 4.9
4.9.1 Definition

User Access Restrictions are restraints implemented in the RLAN to restrict access for
the user to certain hardware and/or software settings of the equipment.

4.9.2 Requirement

DFS controls (hardware or software) related to radar detection shall not be accessible to
the user so that the DFS requirements described in clauses 4.7.2.1 to 4.7.2.4 can neither
be disabled nor altered.

Test Results: The EUT as tested was found compliant with the specified limits.
Test Engineer: Anderson Soungpanya
Test Date: 03/23/11
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V. Test Equipment
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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.

A'Z'S'itT# EQUIPMENT Manufacturer Model Laggt(;’a' C‘E)'a':t):e
1S2603 HORN ANTENNA ETS-LINDGREN 3117 5/9/2011 5/9/2012

152202 HORN ANTENNA EMCO 3116 4/23/2010 4/23/2013
152583 ANALYZER, SPECTRUM AGILENT E4447A 03/18/2011 03/18/2012
152460 ANALYZER, SPECTRUM AGILENT E4407B 07/12/2011 07/12/2012
152482 CHAMBER, 5 METER PANASHIELD 641431 11/22/2011 11/22/2012
1S2399 TURNTABLE CONTROLLER SUNOL SCIENCE SCo9V SEE NOTE

152498 VARIABLE POWER SUPPLY ISE., INC 583/];5'\-;- SEE NOTE

152229 TEMPERATURE CHAMBER TENNY T6 02/18/2011 02/18/2012
1S2484 BILOG ANTENNA TESEQ CBL6112D 2/27/2011 212712012

Note:  Functionally verified test equipment is verified using calibrated instrumentation at the time of testing.
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End of Report
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