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Plots — U-NII-2C Restricted-Band Lower Band-Edge, continued
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Plots — U-NII-2C: Upper Edge of U-NII-2C Band
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Plots — U-NII-2C: Upper Edge of U-NII-2C Band, continued
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Plots — U-NII-2C: Upper Edge of U-NII-2C Band, continued
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Plots — U-NII-3 Band Edge Mask
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Plots — U-NII-3 Band Edge Mask, continued
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Plots — U-NII-3 Band Edge Mask, continued
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5.1.6 Antenna Port Conducted Emissions — Spurious & Harmonic Emissions

Operator Kimberly Bay
QA Aidi Zainal / Shane Dock
U-NII-1: March 8, 10, 16 & 17, 2017;
Test Date U-NII-2A: March 16, 2017
U-NII-2C: March 27-28, 2017;
U-NII-3: February 28, 2017, March 20, 2017, April 10, 2017
Location Conducted RF Test Bench
Temp. / R.H. 21°-22°C/ 25%-43% RH

Requirement

FCC 15.407 (b)(1-8)
RSS 247 Issue 2 Sections 6.2.1.2, 6.2.2.2, 6.2.3.2, 6.2.4.2

Method KDB 789033 D02 v01r04 Section 11.G.1,3,5 (max), 6 (average)
Company: LSR a Laird Buisness Name: Sterling-LWB5S
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Limits:
30-88 Quasi-peak Quasi-peak
MHz -55.23 dBm -55.23 dBm
All 88-216 Quasi-peak Quasi-peak
MHz -51.23 dBm -51.23 dBm
All 216-960 Quasi-peak Quasi-peak
MHz -49.23 dBm -49.23 dBm
All 960-1000 Peak -21.23 dBm Peak -21.23 dBm
MHz Average -41.23 dBm Average -41.23 dBm
UNILL 140 GHy Eg;'gsl'\jzsz 05“3'33;;353; Emissions outside of 5150-5350 MHz
e.irp <-27 dBm/MHz e.i.r.p
1) Emissions outside of 5250-5350 MHz
Emissions outside of 5150- <-27 dBm/MHz e.i.r.p OR
U-NII-2A  1-40 GHz 5350 MHz 2) Emissions outside of 5150-5350 MHz < -27
<-27 dBm/MHz e.i.r.p dBm/MHz e.i.r.p. AND PSD must comply

with ISED U-NII-1 PSD limit
1) Emissions outside of 5470-5600 MHz AND
Emissions outside of 5470- 5650-5725 MHz < -27 dBm/MHz e.i.r.p.

5725 MHz 2) Devices w/ BW overlapping the band edge
. of 5725 MHz can meet the emission limit of
< -
< -27dBm/MHz e.i.rp -27 dBm/MHz e.i.r.p. at 5850 MHz instead
of 5725 MHz

U-NII-3  1-40GHz E.L.R.P. of unwanted emissions must comply with the following:

1) 27 dBm/MHz at frequencies from the band edges decreasing linearly to
15.6 dBm/MHz at 5 MHz above or below the band edges;

2) 15.6 dBm/MHz at 5 MHz above or below the band edges decreasing
linearly to 10 dBm/MHz at 25 MHz above or below the band edges;

3) 10 dBm/MHz at 25 MHz above or below the band edges decreasing linearly
to -27 dBm/MHz above or below the band edges; and -27 dBm/MHz at
frequencies more than 75 MHz above or below the band edges.

U-NII-2C  1-40 GHz
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Test Parameters

Liﬂrt[;.

Frequency 30-40000 MHz
802.11a HT-20:
5180, 5200, 5220 (ISED only), 5240 (FCC only) MHz (U-NII-1)
Settings 5260, 5300, 5320 MHz (U-NI1I-2A)
5500, 5580, 5700 MHz (U-NII-2C)
5745, 5785, 5825 MHz (U-NII-3)
802.11ac HT-20:
5180, 5200, 5220 (ISED only), 5240 (FCC only)MHz (U-NII-1)
Settings 5260, 5300, 5320 MHz (U-NII-2A)
5500, 5580, 5720 MHz (U-NII-2C)
5745, 5785, 5825 MHz (U-NII-3)
802.11ac HT-40:
Settings 5190, 5230 MHz (U-NII-1); 5270, 5310 MHz (U-NII-2A);
5510, 5550, 5710 MHz (U-NII-2C); 5755, 5795 MHz (U-NII-3)
802.11ac HT-80:
Settings 5210 MHz (U-NII-1); 5290 MHz (U-NI1I-2A);
5530, 5610 (FCC Only), 5690 MHz (U-NII-2C); 5775 MHz (U-NII-3)
802.11n HT-20:
5180, 5200, 5220 (ISED only), 5240 (FCC only)MHz (U-NII-1)
Settings 5260, 5300, 5320 MHz (U-NII-2A)
5500, 5580, 5700 MHz (U-NII-2C)
5745, 5785, 5825 MHz (U-NII-3)
802.11n HT-40:
Settings 5190, 5230 MHz, (U-NII-1); 5270, 5310 MHz(U-NII-2A);
5510, 5550, 5670 MHz(U-NII-2C); 5755, 5795 MHz (U-NII-3)
Note Maximum antenna gain: 4 dBi
Note U-NII-2A meets the second condition of the ISED limit as listed in the Limits table
above.
Note U-NII-1, U-NII-2A, and U-NII-3 each have only two HT-40 channels and one HT-80
channel.
Note U-NII-2C 802.11ac HT-80 channel 5610 MHz tested here, but not used in Canada. U-
NII-2C 802.11ac HT-80 has only two available ISED channels.
Example Margin = Limit — (measurement + antenna gain)
Calculation Ex: -27 dBm — (-38.6 dBm + 4 dBi) = 7.6 dB margin
Instrumentation
~LSR

o Laird Business

Date : E-Feb-2017

Type Test: Conducted RF Emissions Job #: C-2602

Frepared By: _Kim

Customer: LSR Quote #: 316356

Mo | Asset #

[ Description

Manufacturer |M0de| # Serial # Cal Date

‘ Cal Oue Date | Equipment Status

1 EE 360027
2 AAFE0MI
3 AASEDITZ

Phasefles

Spectrum Analyzer

Cable - low loss 1m

Agilent RIA0I0A MYEI0023E
Gore EKDOO0043.0 B546513
AH. Systems, Ine SAC-26G-1 387

124220206
EIZBIZ0G
SHEf2016

12dzz12my Active Calibration
Ei25/2017 Active Calibration
SHER0T7 Bctive Yerification
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Table — U-NII-1 Conducted Harmonics Emissions — FCC 15.407/RSS 247 Limits

802.11a 6 Mbps HT-20 5180 15540 -38.615 7.615
802.11a 6 Mbps HT-20 5200 15600 -38.523 4 -27 7.523
802.11a 6 Mbps HT-20 5220 (ISED) 15660 -39.088 4 -27 8.088
802.11a 6 Mbps HT-20 (SFZ(;:O) 15720 -40.234 4 -27 9.234
802.11ac MCSO HT-20 5180 15540 -44.247 4 -27 13.247
802.11ac MCSO HT-20 5200 15600 -44.317 4 -27 13.317
802.11ac MCSO HT-20 5220 (ISED) 15660 -44.454 4 -27 13.454
802.11ac MCSO HT-20 (5F2C4C(; 15720 -46.171 4 -27 15.171
802.11n MCSO HT-20 5180 15540 -42.959 4 -27 11.959
802.11n MCSO HT-20 5200 15600 -44.232 4 -27 13.232
802.11n MCSO HT-20 5220 (ISED) 15660 -43.932 4 -27 12.932
802.11n MCSO HT-20 (SFZ(;:O) 15720 -45.105 4 -27 14.105
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Table — U-NII-1 Conducted Harmonics Emissions — FCC 15.209 Limits

802.11a 6 Mbps HT-20 5180 15540 -38.615 -47.373 4 -24:;.22?;/ 13.385 2.143
-21.23/

802.11a 6 Mbps HT-20 5200 15600 -38.523 -46.132 4 41.23 13.293 0.902
-21.23/

802.11a 6 Mbps HT-20 5220 (ISED) 15660 -39.088 -46.449 4 41.23 13.858 1.219
5240 -21.23/

802.11a 6 Mbps HT-20 (FCC) 15720 -40.234 -47.759 4 4123 15.004 2.529
-21.23/

802.11ac MCSO HT-20 5180 15540 -44.247 -51.558 4 41.23 19.017 6.328
-21.23/

802.11ac MCSO0 HT-20 5200 15600 -44.317 -50.685 4 41.23 19.087 5.455
-21.23/

802.11ac MCSO HT-20 5220 (ISED) 15660 -44.454 -51.768 4 41.23 19.224 6.538
5240 -21.23/

802.11ac MCSO0 HT-20 (FCC) 15720 -46.171 -53.371 4 41.23 20.941 8.141
-21.23/

802.11n MCSO0 HT-20 5180 15540 -42.959 -49.883 4 41.23 17.729 4.653
-21.23/

802.11n MCSO HT-20 5200 15600 -44.232 -50.81 4 41.23 19.002 5.58
-21.23/

802.11n MCSO0 HT-20 5220 (ISED) 15660 -43.932 -51.103 4 41.23 18.702 5.873
5240 -21.23/

802.11n MCSO0 HT-20 (FCC) 15720 -45.105 -52.706 4 41.23 19.875 7.476
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Table — U-NII-2A Conducted Harmonic Emissions — FCC 15.407/RSS 247 Limits

802.11a 6 Mbps HT-20 5260 15780 -38.21

802.11a 6 Mbps HT-20 5300 15900 -40.85 4 -27 9.85
802.11a 6 Mbps HT-20 5320 15960 -43.84 4 -27 12.84
802.11ac MCSO HT-20 5260 15780 -42.45 4 -27 11.45
802.11ac MCSO HT-20 5300 15900 -44.67 4 -27 13.67
802.11ac MCSO HT-20 5320 15960 -46.82 4 -27 15.82
802.11n MCSO HT-20 5260 15780 -42.17 4 -27 11.17
802.11n MCSO HT-20 5300 15900 -44.196 4 -27 13.196
802.11n MCSO HT-20 5320 15960 -45.97 4 -27 14.97

Table — U-NII-2A Conducted Harmonic Emissions — FCC 15.209 Limits

802.11a 6 Mbps HT-20 5260 15780 -38.21 -50.74 4 -_24]:122:;/ 12.98 5.51
-21.23/
802.11a 6 Mbps  HT-20 5300 15900 -40.85 -53.35 4 -41.23 15.62 8.12
-21.23/
802.11a 6 Mbps  HT-20 5320 15960 -43.84 -56.35 4 -41.23 18.61 11.12
-21.23/
802.11ac MCSO HT-20 5260 15780 -42.45 -54.4 4 -41.23 17.22 9.17
-21.23/
802.11ac MCSO HT-20 5300 15900 -44.67 -56.49 4 41.23 19.44 11.26
-21.23/
802.11ac MCSO HT-20 5320 15960 -46.82 -57.98 4 4123 21.59 12.75
-21.23/
802.11n MCSO HT-20 5260 15780 -42.17 -54.25 4 4123 16.94 9.02
-21.23/
802.11n MCSO HT-20 5300 15900 -44.196 -56.61 4 4123 18.966 11.38
-21.23/
802.11n MCSO HT-20 5320 15960 -45.97 -58.21 4 -41.23 20.74 12.98
Company: LSR a Laird Buisness Name: Sterling-LWB5S
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Table — U-NII-2C Conducted Harmonic Emissions — FCC 15.407/RSS 247 Limits

802.11a 6 Mbps HT-20 5500 11000 -52.059 21.059
802.11a 6 Mbps HT-20 5580 11160 -49.941 4 -27 18.941
802.11a 6 Mbps HT-20 5700 11400 -47.772 4 -27 16.772
802.11ac MCSO HT-20 5500 11000 -54.846 4 -27 23.846
802.11ac MCSO HT-20 5580 11160 -52.478 4 -27 21.478
802.11ac MCSO HT-20 5720 11440 -52.407 4 -27 21.407
802.11n MCSO HT-20 5500 11000 -55.426 4 -27 24.426
802.11n MCSO HT-20 5580 11160 -52.128 4 -27 21.128
802.11n MCSO HT-20 5700 11400 -52.418 4 -27 21.418

Table — U-NII-2C Conducted Harmonic Emissions — FCC 15.209 Limits

802.11a 6 Mbps  HT-20 5500 11000 -52.059 -62.988 4 _-2411'2233/ 26.829 17.758
-21.23/
802.11a 6 Mbps HT-20 5580 11160 -49.941 -61.038 4 41.23 24.711 15.808
-21.23/
802.11a 6 Mbps HT-20 5700 11400 -47.772 -58.456 4 41.23 22.542 13.226
-21.23/
802.11ac MCSO HT-20 5500 11000 -54.846 -65.109 4 41.23 29.616 19.879
-21.23/
802.11ac MCSO HT-20 5580 11160 -52.478 -63.21 4 -41.23 27.248 17.98
-21.23/
802.11ac MCSO HT-20 5720 11440 -52.407 -62.617 4 -41.23 27.177 17.387
-21.23/
802.11n MCSO HT-20 5500 11000 -55.426 -65.561 4 -41.23 30.196 20.331
-21.23/
802.11n MCSO HT-20 5580 11160 -52.128 -63.168 4 -41.23 26.898 17.938
-21.23/
802.11n MCSO HT-20 5700 11400 -52.418 -62.17 4 41.23 27.188 16.94
Company: LSR a Laird Buisness Name: Sterling-LWB5S
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Table — U-NII-3 Conducted Harmonic Emissions — FCC 15.407/RSS 247 Limits

802.11a 6 Mbps HT-20 5745 11490 -47.386 16.386
802.11a 6 Mbps HT-20 5785 11570 -46.747 4 -27 15.747
802.11a 6 Mbps HT-20 5825 11650 -47.214 4 -27 16.214
802.11ac MCSO HT-20 5745 11490 -51.041 4 -27 20.041
802.11ac MCSO HT-20 5785 11570 -51.303 4 -27 20.303
802.11ac MCSO HT-20 5825 11650 -51.237 4 -27 20.237
802.11n MCSO HT-20 5745 11490 -51.348 4 -27 20.348
802.11n MCSO HT-20 5785 11570 -51.281 4 -27 20.281
802.11n MCSO HT-20 5825 11650 -51.973 4 -27 20.973

Table — U-NII-3 Conducted Harmonic Emissions — FCC 15.209 Limits

802.11a 6 Mbps HT-20 5745 11490 -47.386 -58.127 4 -2412-1221/ 22.156 12.897
-21.23/

802.11a 6 Mbps HT-20 5785 11570 -46.747 -58.264 4 41.23 21.517 13.034
-21.23/

802.11a 6 Mbps HT-20 5825 11650 -47.214 -58.303 4 -41.23 21.984 13.073
-21.23/

802.11ac MCSO HT-20 5745 11490 -51.041 -63.303 4 -41.23 25.811 18.073
-21.23/

802.11ac MCSO HT-20 5785 11570 -51.303 -61.304 4 -41.23 26.073 16.074
-21.23/

802.11ac MCSO HT-20 5825 11650 -51.237 -62.388 4 41.23 26.007 17.158
-21.23/

802.11n MCSO HT-20 5745 11490 -51.348 -61.863 4 41.23 26.118 16.633
-21.23/

802.11n MCSO HT-20 5785 11570 -51.281 -62.986 4 4123 26.051 17.756
-21.23/

802.11n MCSO HT-20 5825 11650 -51.973 -62.107 4 4123 26.743 16.877
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Plots — U-NII-1 Conducted Emissions

Plots show worst case (highest) emissions in the respective frequency range

S =T =]
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-63.661 dBm
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*  No EUT emissions on any channel in this frequency range.
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Plots — U-NII-1 Conducted Emissions, continued
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*  No EUT emissions on any channel in this frequency range.
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Plots — U-NII-2A Conducted Emissions

alr

Plots show worst case (highest) emissions in the respective frequency range
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*  No EUT emissions on any channel in this frequency range.
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Plots — U-NII-2C Conducted Emissions
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alr

Plots show worst case (highest) emissions in the respective frequency range
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¥ Gain High

Trig: Free Run
#Atten: 0 68

Ref -10.00 dBm

Start 18.000 GHz
#Res BW 1.0 MHz

Stop 25.000 GHz

FVBW 3.0 MHz Sweep 12.00 ms (30000 pts)

10-18 GHz — Peak Harmonic Emissions

18-25 GHz*

[

B AgtentSpeciam Anayer - Swept SA

-
e T Peak Search

Avg Typs
Avg|Hold:>100/100 v
Ext Gain: -10.00 4B
Mkr1 35.014 3 GHz m
-55.496 dBm
Next Pk Right|
Next Pk Left|
Marker Delta|

[/ DC | CORREC
Marker 1 35.014333811127 GHz
Pl

dBJdiv

10 Ref -10.00 dBm
Log

MKr—CF
MKr—RefLvi
Stop 40.000 GHz m

Sweep 26.00 ms (30000 pts)

usc ‘sTATUS

Start 25.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

25-40 GHz*

*  No EUT emissions on any channel in this frequency range.
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Plots — U-NII-3 Conducted Emissions

Plots show worst case (highest) emissions in the respective frequency range

B 7icnt Spectrom Anshzer - Swet SA > ) B Agient Spectrum Ansyzer - Swept SA

Avg Type: Log-Pwr Avg Type: Log-Pwr
Avgl Ya >200/200 Marker 15.643954798493 Fost oD Trig: FreeRun Avg) nlqa >200/200
[FGain:low *__ Atten: 6 dB Ext Gain: -10.00 B

Mkr1 5.643 955 GHz

Ref 0.00 dBm -49.738 dBm

Trig: Free Run
Atten: 6 dB Ext Gain: -10.00 dB.

Mkr1 898.44 MHz
Ref 0.00 dBm -63.377 dBm

Mkr—RefLvl

Start 30.0 MHz Stop 1.0000 GHz Start 1.000 GHz Stop 5.650 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 6.000 ms (30000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 18.00 ms (30000 pts)

STATUS o TATU

30-1000 MHz* 1-5.65 GHz

[B Agilent Specirum Analyzer - Swept SA B[ |
o 3 (GN AUTO

i RE_[500 DC_ | CORREC wLicH
Marker 1 17.356511883730 GHz Avg Type: Log-Pwr
Pl
IFG:

B RoientSpectram Aralyzer-Swept SA T ]
g w50 SRRE SENSEINT ALIGN AUT
Marker 1 5.987892929764 GHz Avg Type: Log-Pwr
PNO: Fast Ly Trig: FreeRun AvglHold:>2001200
|FGain:Low __Atten: 6 dB Ext Gain: -10.00 4B
Mkr1 5.987 89 GHz
0deidiv Ref 0.00 dBm -51.306 d

A rorun AvGHOR130120
o #Aton 048 Ex: Gain: 400048
Mkr1 17.356 51 GHz|
-45.916

Start 5.925 GHz Stop 10.000 GHz Start 10.000 GHz Stop 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 18.00 ms (30000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz Sweep 14.00 ms (30000 pts)
= status = status

5.925-10 GHz 10-18 GHz — Peak Harmonic Emissions

B Agient Spectrum Anslyzer - Swept &
x R [500 DC | CORREC LIGN AUTO
X Avg Type: Log-Pwr

Marker 123.517593929708 m G0 Trig: FreeRun Avg|Hold:>200/200
IFGain:Low Atten: 6 dB Ext Gain: -10.00 dB

Mkr1 23.817 89 GHz
{odeiiv__Ref 0.00 dBm -54.525
og

Avg T -Pwr
Marker 1 34.994333144438 .\. W rreerin AV?H;:')%M

IFGain:Low #Atten: 6 dB Ext Gain: -10.00 4B 0
Mkr1 34.994 3 GHz
Ref -13.00 dBm -47.853 dBm

Marker Delta

R
More
Start 18.000 GHz Stop 25.000 GHz i85 Il start 25.000 GHz Stop 40.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 26.00 ms (30000 pts) #Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 54.00 ms (30000 pts)

= 'sTATUS

18-25 GHz* 25-40 GHz*

*  No EUT emissions on any channel in this frequency range.
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5.2 Radiated Emissions

Description of
Measurement

The frequency spectrum is investigated for intentional and / or unintentional signals
emanating from the EUT by use of a standardized test site and measurement
antenna.

The antenna, cable, pre-amp, and other necessary measurement system correction
factors are loaded onto the EMI receiver / spectrum analyzer when the
measurements are performed allowing the data to be gathered and reported as
corrected values.

The maximum emissions from the EUT are determined by turn-table azimuth
rotation (360°) and scanning of the measurement antenna. Maximized levels are
noted at degree values of azimuth, measurement antenna height, and measurement
antenna polarity.

Example
Calculations

Measurement (dBuV) + Cable factor (dB) + Other (dB) + Antenna Factor (dB/m) =
Corrected Reading (dBuV/m)

Margin (dB) = Limit (dBuV/m) - Corrected Reading (dBuV/m)

Example at 4000 MHz:

Reading =40 dBuV + 3.4 dB + 0.9 dB + 6.5 dB/m = 50.8 dBuV/m
Average Limit = 20 log (500) = 54 dBuV/m

Margin = 54 dBuV/m - 50.8 dBuV/m = 3.2 dB

Block Diagram

EMI
Receiver
/ Antenna \ EUT
Spectrum
Analyzer
Company: LSR a Laird Buisness Name: Sterling-LWB5S
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5.2.1 Radiated - Band Edges

Laird

Operator Kimberly Bay
QA Shane Dock

U-NII-1: March 20-21, 2017; U-NII-2A: March 21, 2017
Test Date

U-NII-2C: March 21, 2017; U-NII-3: May 7, 2017
Location 3-meter Semi-Anechoic Chamber
Temp. / R.H. 20°-21°C/ 25%-35% RH

Requirement

FCC 15.407 (b)(1-8)

RSS 247 Issue 2 Sections 6.2.1.2, 6.2.2.2,6.2.3.2,6.2.4.2

Method U-NII-1: KDB 789033 D02 v01r04 Sections 11.G.5 & 11.G.6 AD
Limits:
Peak 74 dBuV/m
U-NII-1 4500-5150 68.23 dBuvV
HV/m Average 54 dBuV/m
Peak 74 dBuV/m
-NII-1 -54 .23 dBuVv,
U 5350-5460 68.23 dBuV/m A e
U-NII-1 5250-5350 (ISED only) 68.23 dBuV/m N/A
Peak 74 dBuV/m
U-NII-2A 4500-5150 68.23 dBuV/m Average 54 dBuV/m
Peak 74 dBuV/m
U-NII-2A 5250-5460 68.23 dBuV/m Average 54 dBuV/m
Peak 74 dBuV/m
-NII-2 250-54 .23 dBuVv,
U C 5250-5460 68.23 dBuV/m P H e
U-NII-3 5600-5725 See table below N/A
U-NII-3 5850-5975 See table below N/A

Company: LSR a Laird Buisness
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Limits:

1) 122.23 dBuV/m at frequencies from the band edges

5720-5725
decreasing linearly to 110.83 dBpuV/m at 5 MHz above or 5850-5855
below the band edges )
2) 110.83 dBuV/m at 5 MHz above or below the band edges
S 5700-5720
decreasing linearly to 105.23 dBuV/m at 25 MHz above or 5855.5875
below the band edges )
3) 105.23 dBuV/m at 25 MHz above or below the band edges
decreasing linearly to 68.23 dBuV/m above or below the 5645 and down-5700
band edges; and 68.23 dBuV/m at frequencies more than 75 5875-5930 and up
MHz above or below the band edges.
Company: LSR a Laird Buisness Name: Sterling-LWB5
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Test Parameters

LEﬂrT[:.

4500-5150 MHz, 5350-5460 MHz, 5250-5350 MHz (ISED only), 5250-5460 MHz,

Frequency 56502-5725 MHz, 5850-5925 MHz

Distance 3 meters
802.11a HT-20:

5180, 5220 (ISED only), 5240 (FCC only) MHz (U-NII-1)

Settings 5260, 5320 MHz (U-NII-2A)

5500 MHz (U-NII-2C)

5745, 5785, 5825 MHz (U-NII-3)

802.11ac HT-20:

5180, 5220 (ISED only), 5240 (FCC only)MHz (U-NII-1)

Settings 5260, 5320 MHz (U-NII-2A)

5500 MHz (U-NII-2C)
5745, 5785, 5825 MHz (U-NII-3)
802.11ac HT-40:

Setting 5190, 5230 MHz (U-NII-1); 5270, 5310 MHz (U-NII-2A);
5510 MHz (U-NII-2C); 5755, 5795 MHz (U-NII-3)
802.11ac HT-80:

Settings 5210 MHz (U-NII-1); 5290 MHz (U-NI1I-2A);

5530 (U-NII-2C); 5775 MHz (U-NII-3)
802.11n HT-20:
5180, 5220 (ISED only), 5240 (FCC only)MHz (U-NII-1)

Settings 5260, 5320 MHz (U-NII-2A)

5500 MHz (U-NII-2C)
5745, 5785, 5825 MHz (U-NII-3)
802.11n HT-40:

Settings 5190, 5230 MHz, (U-NII-1); 5270, 5310 MHz(U-NII-2A);
5510 MHz (U-NII-2C); 5755, 5795 MHz (U-NII-3)

Note Measurements performed with EUT antenna port terminated

Instrumentation

«LSR

d [ Business

Diate : §-Feb-2017

Type Test: Radiated Band Edges - U-HII Job #: C-2602

Frepared By: Kim

Customer: LSR Quote #:_2E36E

‘ Description

Mo.| Azset #

Serial # Cal Date

| Cal Due Date | Equipment Status

Manufacturer | Model #

1 EE 360035
2 AAIE0ISE

EMI Receiver
Diouble Ridge Horn Antenna

FAYEIZINNE
103300

SHZIZ06
032006

SHzf2017 Active Calibration
0H32m7

Agilent k]2

ETS Lindgren v Active Calibration
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Table — U-NII-1: Restricted-Band Lower Band-Edge

802.11a HT-20 5129 51.2 5120 40.5 74 54 22.8 135
802.11ac  HT-20 5092 51.0 5076 40.8 74 54 23.0 13.2
802.11ac  HT-40 5066 515 5075 40.8 74 54 22.5 13.2
802.11ac  HT-80 5072 51.8 5133 40.6 74 54 22.2 13.4
802.11n  HT-20 4019 51.1 5073 40.5 74 54 22.9 13.5
802.11n  HT-40 5137 513 5114 40.6 74 54 22.7 13.4

Table — U-NII-1: Restricted-Band Upper Band-Edge

802.11a HT-20 5440 51.6 5454 40.1 74 54 22.4 13.9
802.11ac  HT-20 5457 51.5 5455 40.1 74 54 225 13.9
802.11ac  HT-40 5455 50.6 5460 40.0 74 54 23.4 14.0
802.11ac  HT-80 5376 51.8 5456 40.0 74 54 22.2 14.0
802.11n  HT-20 5398 50.5 5457 40.0 74 54 23.5 14.0
802.11n  HT-40 5458 51.1 5447 40.0 74 54 22.9 14.0

Table — U-NII-1 ISED Upper Band-Edge

802.11a  HT-20 5325 57.0 68.23 11.2
802.11ac  HT-20 5282 58.1 68.23 10.1
802.11ac  HT-40 5330 60.3 68.23 7.9
802.11ac  HT-80 5250 64.6 68.23 3.6
802.11n  HT-20 5271 57.6 68.23 10.6
802.11n  HT-40 5290 60.9 68.23 7.3
Company: LSR a Laird Buisness Name: Sterling-LWB5
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Table — U-NII-2A Restricted-Band Lower Band-Edge

802.11a HT-20 4583 52.5 4608 41.4 74 54 21.5 12.6
802.11ac  HT-20 4612 52.8 4609 414 74 54 21.2 12.6
802.11ac  HT-40 4623 52.8 4597 41.5 74 54 21.2 125
802.11ac  HT-80 5043 523 4608 41.5 74 54 21.7 12.5
802.11n  HT-20 4726 52.6 4630 41.7 74 54 21.4 12.3
802.11n  HT-40 4541 523 4592 41.4 74 54 21.7 12.6

Table — U-NII-2A Restricted-Band Upper Band-Edge

802.11a  HT-20 5455 52.5 5356 41.4 74 54 21.5 12.6
802.11ac  HT-20 5427 52.5 5361 413 74 54 215 12.7
802.11ac  HT-40 5375 52.5 5355 413 74 54 21.5 12.7
802.11ac  HT-80 5363 53.2 5360 41.3 74 54 20.8 12.7
802.11n  HT-20 5394 52.4 5351 41.2 74 54 21.6 12.8
802.11n  HT-40 5377 52.9 5354 41.2 74 54 21.1 12.8

Table — U-NII-2C Restricted-Band Lower Band-Edge

802.11a HT-20 5458 52.4 5459 41.1 74 54 21.6 12.9
802.11ac  Ht-20 5368 52.3 5367 41.1 74 54 21.7 12.9
802.11ac  HT-40 5374 53.0 5362 41.2 74 54 21.0 12.8
802.11ac  HT-80 5452 53.0 5459 41.3 74 54 21.0 12.7
802.11n HT-20 5371 52.6 5459 411 74 54 21.4 12.9
802.11n HT-40 5354 52.1 5460 41.1 74 54 21.9 12.9
Company: LSR a Laird Buisness Name: Sterling-LWB5
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Table — U-NII-3 Lower Band-Edge Mask
No emissions within 15 dB of limit

Table — U-NII-3 Upper Band-Edge Mask

No emissions within 15 dB of limit

Company: LSR a Laird Buisness Name: Sterling-LWB5
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Plots — U-NII-1 Restricted-Band Lower Band-Edge

-

(=)

[ Agilent Spectrum Analyzes - Swept SA

%500 DC | CoRE ALIGN AUTG
Marker 1 5.129134304477 GHz Avg Type: Log-Pwr
PNO: Fost Cpo Tig: Free Run AvglHold:>2001200
IFGainiLow __#Atten: 10 dB

l[\ diidiv. - Ref 106.99 dBuV/m
og

Start 4.5000 GHz Stop 5.1500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 6.000 ms (30000 pts)

usc STATUS

[ 2gilent Specirum Analyzer - Swept S =

Avg Type: RMS.

3 SRAE
Marker 1 5.120380679356 GHz
o AvglHold:>2001200

G Trig: FreeRun
> #Atten: 10 dB

ln deidiv  Ref 106.99 dBuV/m

Start 4.5000 GHz Stop 5.1500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 6.000 ms (30000 pts)

= sTATUS

Low Channel —802.11a HT-20 — Peak

Low Channel —802.11a HT-20 — Average

B AgientSpecim Ansyer - Swept SA

LIGN AUTO | 12:50:37 AW Mar21, 2017
Avg Type: Log-Pwr b
AvglHold:>2001200

! & Soo DC | CoRe
Marker 1 5.092343078103 GHz
h Trig: Free Run

O: Fast Cp)
IFGain:ow __#Atten: 10 dB.

Start 4.5000 GHz Stop 5.1500 GHz
#Res BW 1.0 MHz #Sweep 6.000 ms (30000 pts)

usc STATUS

B Agient Speciram Ansyeer-Swept S

=
Peak Search

’ ¢ [son bc | comec LIGNAUTO [ 12:49.08 AN War21, 26
Avg Type: RMS
Marker 15.075789192073 GHz _ i p— JAvaType: KMo
\FGainlow _#Atten: 10 dB
Mkr1 5.075 789 GHz|
[0gBidiv__Ref 106.99 dByVim 40.782 dBuV/m
g

H z
e | £ ]
H 3 g

Mkr—RefLvl

More|
10f2

Start 4.5000 GHz Stop 5.1500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 6.000 ms (30000 pts)

= 'sTATUS

Low Channel —802.11ac HT-20 — Average

B8 Agient Spectrum Analyzer - Swept SA
s [ senseanT] ALIGN AUTO
Avg Type: Log-Pwr

By Trig: Free Run AvglHold:>200/200
#Atten: 10 dB.

3 R 506 DC | CORREC
Marker 1 5.065887196240 GHz
PN

Start 4.5000 GHz
#Res BW 1.0 MHz

Stop 5.1500 GHz
#Sweep 6.000 ms (30000 pts)

usc sTaTuS

#VBW 3.0 MHz

“Agient Spectram Analyzer- SweptSA
x W oc | G SENSEINT] ALIGN AUTO
Marker 1 5.074619153972 GHz Avg Type: RMS

Trig: Free Run AvglHold:>2001200
#Atten: 10 dB

Peak Search

PNO: Fast Cp.)

IFGain:Low
Mkr1 5.074 619 GHz|

Qgeidy_Ref 106.99 dBpVIm 40.771 dBpV/m

Start 4.5000 GHz Stop 5.1500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 6.000 ms (30000 pts)|

usc sTATUS

==
MKr-
T

Low Channel —802.11ac HT-40 — Peak

Low Channel —802.11ac HT-40 — Average
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Plots — U-NII-1 Restricted-Band Lower Band-Edge, continued

B Agient Spectrum Analyzer - Swept SA

w_Js0a Dbc | come ALIGN AUTO
Marker 1 5.073080769359 GHz Avg Type: Log-Pwr
PNO: Fost Cpo Tig: Free Run AvglHold:>200/200
IFGain:Low __ #Atten: 10 dB

Mkr1 5.073 081 GHz

{0 geidiv__Ref 106.99 dBpv/m 51.804 dBuV/m

Start 4.5000 GHz Stop 5.1500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 6.000 ms (30000 pts)

usc STATUS

(=)

[ 2gilent Specirum Analyzer - Swept S =
" GN AUT

Avg Type: RMS.

AvglHold:>2001200

[ ORRE
Marker 1 5.132926097537 GHz
o &) Trig: FreeRun

#Atten: 10 dB
Mkr1 5.132 926 GHz|

{odaidiv__Ref 106.99 dBVim 40.583 dBpV/m

Start 4.5000 GHz Stop 5.1500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 6.000 ms (30000 pts)

= sTATUS

Low Channel —802.11ac HT-80 — Peak

Low Channel —802.11ac HT-80 Average

B AgientSpecim Ansyer - Swept SA

| LIGN AUTO
Avg Type: Log-Pwr
AvglHold:>2001200

Y - lsn oc | com [ 0109547 vt War21, 2017
Marker 1 5.019475649188 GHz T
PN

GiFast G0 Trig: Free Run
FGainiLow

#Atten: 10 dB

Mkr1 5.019 476 GHz
51.081 dBpV/m

Start 4.5000 GHz Stop 5.1500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 6.000 ms (30000 pts)

usc STATUS

[ESEEEE)

Peak Search

=
Peak Search

LIGN AUTO
Avg Type: RMS
AvglHold:>200/200

B Agient Spectrum Anslyzer - Swept &
o 5 o 01111518 AN Mar21, 20
o Trig: FreeRun

' E Ts0a bc | CORREC
Marker 1 5.072799093303 GHz
PNO: Fast Cp.)
IFGain:Low __ #Atten: 10 dB
Mkr1 5.072 799 GHz|
40.537 dBuV/m

H z
e | £ ]
H 3 g

Mkr—RefLvl

More|
10f2

Start 4.5000 GHz Stop 5.1500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 6.000 ms (30000 pts)

= 'sTATUS

Low Channel —802.11n HT-20 — Peak

Low Channel —802.11n HT-20 — Average

B8 Agient Spectrum Analyzer - Swept SA
N [ senseanT] ALIGN AUTO
Avg Type: Log-Pwr
Trig: Free Run AvglHold:>200/200
#Atten: 10 dB.

3 & 506 DC | CORREC
Marker 1 5.137367912264 GHz

O: Fast ()
IFGain:Low

Start 4.5000 GHz
#Res BW 1.0 MHz

Stop 5.1500 GHz
#Sweep 6.000 ms (30000 pts)

usc sTaTuS

#VBW 3.0 MHz

Agilent Spectrum Analyzer - Swept SA
v oC SENSEINT] ALIGN AUTO

4 G e G
Marker 1 5.114270475683 GHz Avg Type: RMS
ig: Free Run AvglHold:>2001200

Tri
#Atten: 10 dB

Peak Search
PNO: Fast Cp.)
IFGain:Low
Mkr1 5.114 270 GHz,
40.636 dBuV/m

’U‘Jlshu. Ref 106.99 dBpV/im

H = z
8 2 3
E S 3
3 e 2
o 2 o
g s B

2 =

=z
=

Mkr—RefLvl|

Start 4.5000 GHz Stop 5.1500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 6.000 ms (30000 pts)|

usc sTATUS

Low Channel —802.11n HT-40 — Peak

Low Channel —802.11n HT-40 — Average
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Plots — U-NII-1 Restricted-Band Upper Band-Edge
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[ Agilent Spectrum Analyzes - Swept SA

R 500 DC | CoRE ALIGN AUTG
Marker 1 5.439564985500 GHz Avg Type: Log-Pwr
PNO: Fost Cpo Tig: Free Run AvglHold:>2001200
IFGainiLow __#Atten: 10 dB

Mkr1 5.439 565 GHz

{0 geidiv__Ref 106.99 dBpv/m 51.571 dBuV/m

Start 5.35000 GHz Stop 5.46000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

usc. STATUS

[ 2gilent Specirum Analyzer - Swept S =
i SENSEANT ALIGN AUT

Avg Type: RMS.

AvglHold:>2001200

[ JRRE
Marker 1 5.453935131171 GHz
Trig: Free Run

> #Atten: 10 dB

ln deidiv  Ref 106.99 dBuV/m

Start 5.35000 GHz Stop 5.46000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 2.000 ms (30000 pts)

usc sTATUS

High Channel —802.11a HT-20 — Peak

High Channel —802.11a HT-20 — Average

B AgientSpecim Ansyer - Swept SA

v E 50 QESDCRL S CORRE LIGN AUTO [ 02:49:14 AM Nar21, 2017
Marker 1 5.456600886696 GHz Avg Type: Log-Pwr T

ENO: Fast Ly Trig: Free Run Avg|Hold:>200/200
IFGain:ow __#Atten: 10 dB.

[9,,“‘“‘“' Ref 106.99 dBpV/im

Start 5.35000 GHz X
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 2.000 ms (30000 pts)

= STATUS

=
Peak Search

LIGN AUTO
Avg Type: RMS

B Agient Speciram Ansyeer-Swept S
B Trig: Free Run AvgiHold:>200200

' E Ts0a bc | CORREC
Marker 1 5.455390846362 GHz
PNO: Fast Cp.)
IFGain:Low __ #Atten: 10 dB
Mkr1 5.455 391 GHz|
40.108 dBuV/m

H z
e | £ ]
H 3 g

H
=

=

H

!

= 2
28 5
N @ B

Start 5.35000 GHz
#Res BW 1.0 MHz

Stop 5.46000 GHz
Sweep 2.000 ms (30000 pts)

= 'sTATUS

#VBW 3.0 MHz*

High Channel — 802.11ac HT-20 — Peak

High Channel — 802.11ac HT-20 — Average

B8 Agient Spectrum Analyzer - Swept SA
5 [ senseanT] ALIGN AUTO
Avg Type: Log-Pwr
Trig: Free Run AvglHold:>200/200
#Atten: 10 dB.

3 & 500 DC | CORREC
Marker 1 5.454906830228 GHz

O: Fast ()
IFGain:Low

Start 5.35000 GHz
#Res BW 1.0 MHz

Stop 5.46000 GHz
Sweep 2.000 ms (30000 pts)

= sTaTuS

#VBW 3.0 MHz

“Agient Spectram Analyzer- SweptSA
x - e ] G SENSEINT] ALIGN AUTO
Marker 1 5.459548984966 GHz Avg Type: RMS

Trig: Free Run AvglHold:>2001200
#Atten: 10 dB

Peak Search
PNO: Fast Cp.)
IFGain:Low
Mkr1 5.459 549 GHz,
39.970 dBuV/m

Next Pk Left]
Marker Delta|

Mkr—RefLvl|

Start 5.35000 GHz Stop 5.46000 GHz
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