REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

9.2.8. 802.11n HT20 2TX CDD MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q DO SENSE:INT) ALIGNAUTO 01:11:57 &AM Aug 13, 2013
#Avg Type: RMS TAcE[ 55 g Frequency

n — Trig:Free Run T
PNO: Fast ()
\FGain:High — HAtten: 0 dB DeTlP PRI T

Mkr1 5.351 21 GHz Auto Tune
Ref Offset 12.6 dB
‘IngBldiv R:f 9!;.%9 dBpv 57.66 dBpV

Center Freq|

695 5.405000000 GHz|

74,00 dBy StartFreq
5.350000000 GHz

StopFreq|
5.460000000 GHz

CF Step
11.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Start 5.35000 GHz Stop 5.46000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q D SENSEINT ALIGNALTO 01:14:18AM Aug 13, 2013
‘ #Avg Type: RMS TRACE Si5e Frequency
n Trig: Free Run Avg|Hold: 100/100 TVPE|A
PNO: Fast ——
IFGain:High #BAtten: 0 dB DET|& P R HT T

Mkr1 5.350 44 GHz Auto Tune
Ref Offset 12.6 dB
‘IngBldiv R:f 9!;.%9 dBpv 45.022 dBpV

Center Freq|

695 5.405000000 GHz|

StartFreq|
5.350000000 GHz

StopFreq|
5.460000000 GHz

54.00 B

CF Step
11.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Start 5.35000 GHz Stop 5.46000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

HIGH CHANNEL RESTRICTED, PEAK, VERT

Agilent Spectrum Analyzer - Swept SA
tl RL

RF 509  DC SENSEINT) ALIGHAUTO 12:54:26 AM Aug 13, 2013

[ | #Avg Type: RMS TRACE[ -5 5 5 Frequency
PNO: Fast 0 Trig: Free Run
IFGain:High #Atten: 0 dB verlP
Auto Tune|
Ref Offset 12.6 dB
10 dBidiv  Ref 99.59 dBpV
Log
Center Freqjj
=] 5.405000000 GHz
796
StartFreq||
596 >1 5.350000000 GHz
! Stop Freqf]
LT P R
L Hhatir VWH—U.» W 5.460000000 GHz
495 et boprbyiig
06 CF Step
11.000000 MHz|
Auto Man
295
s Freq Offset
0 Hz|
9.59
Start 5.35000 GHz Stop 5.46000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

Agilent Spectrum Analyzer - Swept SA
tl RL

ALIGNAUTO 12:46:404MAug13,2003 [0 |
‘ ¥Avg Type: RMS TRACE|. - 3 156 Frequency
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE ﬁ
IFGain:High #Atten: 0 dB DET

Auto Tune|
Ref Offset 12.6 dB

10dBidiv. Ref 99.59 dBpvV
Log

Center Freq
5.405000000 GHz

888

788

StartFreq|
5.350000000 GHz

StopFreq|
5.460000000 GHz

CF Step
11.000000 MHz|
Auto Man

Freq Offset
0 H|

Start 5.35000 GHz Stop 5.46000 GHz
Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.00 ms (1001 pts)

MSG

STATUS
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REPORT NO: 15U21850-E29V2

FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

UL Fremont — Chamker D

18 Jul 2813 15:34:13

Pr
Mo

. FEQL ..L ‘...j.i t ..(O‘.E..‘.JU./. .‘;) e

Rodioted Emissions 3-Meters

ject Number: 13U15555

Corffiguration:EUT alone, Y position
e Tx, W53, HT2B 2Tx, Ch 52, Q69

Tedted by / SN 0. Su / 21858

Avg Limit (dBGU/m)

(dBuU/m) Horizontal

[2]4]

Frequency [MH=z]

[ElE]E]E]

Range (] Get R0 Ul / g Tup
1:186-5000 FEHC M3
3508-6015 PN M
5:6015-19800 RN I

Sunep
futofCpled
futofCpled
PutofCpled

s taups/ode
5081 Inf At
Bl Inf MM
12 Inf/MH

Lobel

Horizantol
Horizntal

Horizantal

Range (1]
7:16081- 1608
9:5808-6015

Dt Ro VB4 / fug Typ

PERE I
PECK 1M

E

Sueep
futo/Cpled
futo/Cpled

Pts Fupsllade  Label

1 Inf/M

Hor izontal
281 Inf/MOH zontal

1-18G_W52 HT28 2Tx_088.DAT 38915 18 Jul 2813

UL Fremont — Chamber D

18 Jul 2813 15:34:13

Rodioted Emissions 3-Meters

Praject Number: 13U15555
Conf igurcation:EUT alone, Y position
Mode: Tx, W53, HT28 2Tx, Ch 52, 063
Tested by / SN 0. Su / 21858

Limit (dBulU/m)

Pealk

Avg Limit (dBuU/m)

(dBul/m) Uertical

[2]4]

Frequency [MH=z1]

[iElE]E]E]

Range (] Tt R0 U/ g Tup Seep

Pls Fapa/fode

Lobel

Ronge ]

Det R0 UBH / frg Typ

Suerp

Pt fupsiode  Lobel

1-18G_W52_HT28 2Tx_0(88.DAT 38915 18 Jul 2813

Rev 9.5 13 Jun

1-18G_W52_HT20 2Tx_Q80.DAT 30915 10 Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

MID CHANNEL

UL Fremont — Chamber D 18 Jul 2813 16:88:18
Rodioted Emissions 3-Meters

ject Number: 13U15555

Pro

Cumt\gurotinnl EUT alone, Y position

Modk: Tx, W53, HT28 2Tx, Ch 6B, (63
| Tesked by / SN: 0. Su / 21858

Peak Limit C(dBulU/m)

Avg Limit (dBulU/m)

(dBulU/m) Horizontal

WAl

[2[2]
Frequency [MH=z1]

Rarge (] Tt R0 U/ fg Tup Swep  Pis dapo/Mode  Lobel Range O] Tet REl UBH / fug Typ
1:136-5000 ki AdtofCpled 581 InfMOH  Horizontal 7:1688-1668 PEA I 3k
Ji50-6015 " ftofCpled 081 IO Horizantal 9:5808-66 PER N 3
5:6015-10800 RN M AdofCpled 126 TP Horizantal

1-18G_UW52 HTZ28 2Tx 088.DAT 36915 18 Jul 2813

8UL Fremont — Chamber D 18 Jul 2813 16:688:18
Rodioted Emissions 3-Meters

Project Number: 13U15555
Con-iguration: EUT alone, Y position
Mod=: Tx, W53, HT28 2Tx, Ch 60, (63
Teszed by / SN: 0. Su / 21858

Peok Limit (dBulU/m)

Avg Limit (dBuU/m)

(dBuU/m) Uertical

[2)5]
Frequency [MH=z]

Range (] Gt R0 U/ fg Tup Swep Pis fapo/Mode  Lobel Range O] Dt RElUBS / fug Typ

1-18G_UW52 HTZ28 2Tx 088.DAT 3@915 18 Jul 2813 Rev 9.5 13 Jun

1-18G_W52_HT20 2Tx_Q80.DAT 30915 10 Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2

FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

HIGH CHANNEL

UL Fremont — Chamker D

18 Jul

2813 16:36: 12

Rodioted Emissions 3-Meters

Configuration: EUT alone, Y position
Modé: Tx, W53, HT28 2Tx, Ch 64, 069
Tested by / SN 0. Su / 21858

Pr—ote‘:t Number: 13015555

Limit (dBulU/m)

Pealk

Avg Limit (dBLU/m)

(dBuU/m) Horizontal

oA

iR

1-18G_lW52

[2]4]

Range (Miz] tet B
11850 FE M
3:500-6015 MM
51601513080 KM

Bl / g Top Sweep s taups/lode
ki futo/Cpled 501 Inf At
fto/Cpled 2001 InfAMAIH

Adofpled 126 InfAAH

Horizantol
Horizantal

Horizantol

Frequency [M

Range (1]

g
7:16081- 1608
9:5808-6015

[CLEELE]
H=1
Get R/ g T
S

PERE I
PERK M 3k

Swep Pt Fpollode
Ato/Tpled  SBB1 Inf/RH
futo/Tpled 2001 Inf/MOH

Hor zonta

_HT28 2Tx_088.DAT 36915 @ Jul 2813

Rev 9.5 13 Jun

(dBuU/m) Vertical

UL Fremont — Chamber D

18 Jul

2013 16:36: 12

RoHioted Emissions 3-Meters

Project Number: 13U15555
Con®igurcation: EUT alone, Y position
Mode: Tx, W53, HT28 2Tx, Ch 64, 069
Tested by / SN 0. Su / 21858

Peak Limit (dBulU/m)

imit C(dBulU/m)

[ElE]E]E]

[2]4]

Frequency [MH=z]

flange (i) Get B0 VA / g Top Samep

Pls Yaps/Hode

Lobel

Ronge (1]

Dt RG UBH / fug Typ Gty Pts Fupeltode  Label

1-18G_UW52 HT28 2Tx_088.DAT 38915 18 Jul 2813

Rev 9.5 13 Jun

1-18G_W53_HT20 2Tx_Q69.DAT 30915 10 Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

9.2.9. 802.11n HT40 SISO MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Agilent Spectrum Analyzer - Swept SA
| RL

RF 505 OC SEMSE:INT ALIGNAUTO D&S2:21 aMlig, 2013 |
[ | #Avg Type: RMS TRACE[ - 55 5 Frequency
PNO: Fast (0 1rig:Free Run T
IFGain:High HAtten: 0 dB pet|F P
Auto Tune|
Ref Offset 12.6 dB
10dBidiv. Ref 99.59 dBpvV
Log
Center Freqj|
898 5.405000000 GHz
788
StartFreq||
. 5.350000000 GHz
3
|
58.6 MMM Stop Freq||
5.460000000 GHz|
185 SRAISTEN FRT SRARYH KPS T TR PR TN e g
06 CF Step
11.000000 MHz|
Auto Man
238
s Freq Offset
0 Hz|
a9
Start 5.35000 GHz Stop 5.46000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG

STATUS

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

Agilent Spectrum Analyzer - Swept SA
| RL RF S0 9 DC

ALIGHAUTO

06:53:20 AM Jul 18, 2013

#Avg Type: RMS

Ref Offset 12,6 dB

10dBidiv. Ref 99.59 dBpvV
Log

PNO: Fast —»~ Trig: Free Run
IFGain:High

AvglHold: 1004100
#Atten: 0 dB

TRacE[ ~z-5¢6
TYPE |4

Frequency

DET|A P

Auto Tune|

Center Freq
5.405000000 GHz

StartFreq|
5.350000000 GHz

StopFreq
5.460000000 GHz

CF Step
11.000000 MHz|
Auto Man

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 5.46000 GHz

Sweep 1.00 ms (1001 pts)

Freq Offset
0 H|
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

HIGH CHANNEL RESTRICTED, PEAK, VERT

Agilent Spectrum Analyzer - Swept SA
RL RF S0 DC SEMSEINT| ALIGNAUTO 06:49:20 AM Jul 18, 2013
#Avg Type: RMS TRACE[T 305 6 Frequency

n —— Trig:Free Run T
PNO: Fast (p) 9 DET|F P R KN

IFGain:High BAtten: 0 dB
Auto Tune
Ref Offset 12.6 dB Mkr1 5.352 86 GHz

fo gBldiv Ref 99.59 dBpV 68.48 dBpv

Center Freq(]
5.405000000 GHz|

74.00 dey StartFreq|
5.350000000 GHz|

StopFreq|
5.460000000 GHz

Ml o

CF Step
11.000000 MHz|
Auto Man

FreqOffset|
0 Hz|

Start 5.35000 GHz Stop 5.46000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

Agilent Spectrum Analyzer - Swept SA
RL RF 509 DC SENSE:INT| ALIGNAUTO 06:45:28 AM 1ul 18, 2013
‘ #Avg Type: RMS TRMCE[L 3256 Frequency
n Trig: Free Run Avg|Hold: 100/100 TVPE|4
PNO: Fast ——
IFGain:High #Atten: 0 dB DET|& P 1T

Mkr1 5.350 00 GHz Auto Tune
Ref Offset 12.6 dB
‘IL%gBldiv Reef 9;.e59 daBpv 52.183 dBuV

Center Freq|
5.405000000 GHz|

StartFreq
5.350000000 GHz|

StopFreq|
5.460000000 GHz

54.00 B

CF Step
11.000000 MHz|
Auto Man

FreqOffset|
0 Hz|

Start 5.35000 GHz Stop 5.46000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

MsG | ) Alignment Completed STATUS
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

HARMONICS AND SPURIOUS EMISSIONS

DATE: DECEMBER 02, 2015

LOW CHANNEL

UL Fremont - Chamber F 24 Aug 2813 18:56:42

Radiated Emissions 3-Meters

Project : 13U15555

Corff iguration:EUT Only

Mok :ULAN 5.3GHz HT4B Low Ch
Tedted by:F. Guarnero

Peak Limit (dBuU/m)

Avg Limit (dBulU/md

WWWWWWWWW

CdBul/m)

18
Freguency L[GH=z]

Rarge C6Hz] VB 7 fvg Tup Sueep Pts foups/Mode  Lobd  Range [GHz] Det  REW UBH 7 fvg Typ Sueep Pts  #owps/flode  Label
-5 M/ Pur Avg(RHS) Auto/Cpled 5081 Inf/NAXH Hori| 7:6.815-18 PEAK 1M 3H / Pur AvgCRMS) futo/Cpled 12k Inf/MAXH Hor iz
-6 M/ Pur Aug(RHS) Auto/Cpled 2081 Inf/MAXH Hori| 0:18-18 PEAK M 36k / Pur AvgRNS)  Auto/Cpled 9081 Inf/MAXH Hor izd
-6.815 Wk / Pur Avg(RES)  Auto/Cpled 2801 Inf/MAXH Hor

LAN HT48 SISO Low Ch Q72.DAT 18675 27 Jun 2813

Rev 9.5 12 Jun 2813

UL Fremont - Chamber F 24 Aug 2613 18:56:42

Radioted Emissions 3-Meters

Prcjject : 13015555
Corfiguration:EUT Only
Macs:ULAN 5.3GHz HT4B Low Ch
Tested by:F. Guarnero

Peak Limit C(dBulU/m)

fvg Timit CaBLU/md

CdBul/m)

18
Freguency [GH=z]

Rarge C6Hz] Dot RBM  UBW / fvg Tup

Sueep Pts f5ups/Mode  Lobd  Ronge [GHz) Dt RBU  UBW / fvg Tup Sueep Pts  ¥oups/flode  Lobel

LAN HT48 SISO Low Ch Q72.DAT 18675 27 Jun 2813

Rev 9.5 12 Jun 2813
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
1 2.506 39.81 PK 32.5 -30.7 41.61 53.97 -12.36 74 -32.39 0-360 200 H
2 6.593 36.76 PK 35.8 -26.4 46.16 53.97 -7.81 74 -27.84 0-360 100 H
3 8.201 36.53 PK 36 -27.4 45.13 53.97 -8.84 74 -28.87 0-360 100 H
4 2.439 42.28 PK 32.3 -31 43.58 53.97 -10.39 74 -30.42 0-360 100 \
5 4.022 39.69 PK 33.5 -28.4 44.79 53.97 -9.18 74 -29.21 0-360 199 \
6 6.859 37.69 PK 35.7 -26.8 46.59 53.97 -7.38 74 -27.41 0-360 100 \

PK - Peak detector
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

HIGH CHANNEL

UL Fremont - Chamber F

24 Aug 2813

11:25:25

Radioted Emissions 3-Meters

Pro
Con
Mod
Tes

ject 1 13015555
iguration:EUT Only
JULAN 5.36Hz HT48 High Ch
ed by:F. Guarnero

Peak Limit C(dBulU/m)

Avg Uimit TdBLU m)

CdBul/m)

A g

Freguency L[GH=z]

18

Lobe
Hor
Hor |
Hori

Pts

5081
2081
2001

Toups/Hode
Inf/NAXH
Inf/MAXH
Inf/MAXH

Sueep
Auto/Cpled
futo/Cpled
futo/Cpled

Range [6Hz] B / fvg Tup
-5 P I/ Pur Avg(RMS)
:5-6.815 M/ Pur Aug(RHS)
5-6.815 30k / Pur Avg(RNS)

Ronge [6Hz]
7:6.815-18
9:18-18

Det  RBU
PEAK 1M
PEAK 1M

Ul 7 fivg Typ
3/ Pur Avg(RHS)
36k / Pur Avg(RMS)

ueep
Auto/Cpled
futo/Cpled

Label
Hor iz
Hor iz

Pts
12k
9081

Fups/Mode
Inf/MAXH
Inf/MAXH

LAN HT48 SISO Low Ch Q72.DAT 18675 27 Jun 2813

Rev 9.5 12 Jun 2813

UL Fremont - Chamber F

24 Aug 2813

11:25:25

Radiated Emissions 3-Meters

Prolject : 13U15555
Contiguration:EUT Only
Mod=:WLAN 5.3GHz HT4B High Ch
Tested by:F. Guarnera

Peak Limit (dBuU/m)

fvg Uimit (dBLU/m)

C(dBul/m)

L, Mml’b.\““’"%‘hm‘w&-w»‘“J“"‘N‘w

Freguency [GH=z]

18

Rarge CoHz] Dt RBU  UBW / fvg Tup Sucep Pts f5ups/Mode  Lobd
2:1-5 PEAK 1 M / Pur Avg(R uto/Cpled i £ /MAXH erd

PEAK g Auto/Cpled il nf /HAXH er

Ronge [6Hz]

D=t RBU  UBW / fvg Tup

M/ Pure fvg (R futo/Cpled

Sucep

Pts  #Swps/Mode Label

AXH

LAN HT48 SISO Low Ch Q72.DAT 18675 27 Jun 2813

Rev 9.5 12 Jun 2813
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading (dB/m) IFltr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
1 2.291 40.03 PK 32 -30.6 41.43 53.97 -12.54 74 -32.57 0-360 199 H
2 3.406 38.97 PK 33 -29.6 42.37 53.97 -11.6 74 -31.63 0-360 98 H
3 6.355 38.57 PK 35.6 -26.9 47.27 53.97 -6.7 74 -26.73 0-360 100 H
4 2.437 42.06 PK 32.3 -31.1 43.26 53.97 10.71 74 30.74 0-360 201 \
5 3.62 40.85 PK 33.7 -29.6 44.95 53.97 9.02 74 29.05 0-360 101 \
6 4.41 40.14 PK 33.7 -28 45.84 53.97 8.13 74 -28.16 0-360 101 \

PK - Peak detector
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

9.2.10.

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q D SENSEINT

, HORIZ

ALIGNALTO 03:03:10 AM Jul 18, 2013

802.11n HT40 2TX CDD MODE IN THE 5.3 GHz BAND

PNO: Fast .:.‘ Trig: Free Run
IFGain:High #Atten: 0 dB

Ref Offset 12,6 dB

10 dBidiv. Ref 99.59 dBuV
Log

#Avg Type: RMS

TRACEl 3456

Frequency

T
pET|P P RN

Mkr1 5.350 77 GHz
54.96 dBpvV

Auto Tune|

836

74,00 dBy

|

AT I.mJJ\nIAJ

Center Freq|
5.405000000 GHz|

StartFreq|
5.350000000 GHz

StopFreq|
5.460000000 GHz

CF Step
11.000000 MHz|
Auto Man

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 5.46000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

FreqOffset
0 Hz|

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q D SENSEINT

ALIGNALTO

09:03:59 AM ul 18, 2013

PNO: Fast —»— 1rig: Free Run Avg|Hold:

IFGain:High #Atten: 0 dB

Ref Offset 12,6 dB

10 dBidiv. Ref 99.59 dBuV
Log

#Avg Type: RMS

TRacE[l Sz 56

Frequency

TYPE,
DET

1001100 4 1

AP N NN

Mkr1 5.351 10 GHz
45.336 dBuv

Auto Tune|

836

54.00 B

Center Freq|
5.405000000 GHz|

StartFreq|
5.350000000 GHz

StopFreq|
5.460000000 GHz

CF Step
11.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 5.46000 GHz

Sweep 1.00 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

HIGH CHANNEL RESTRICTED, PEAK, VERT

Agilent Spectrum Analyzer - Swept SA

RL RF 509  DC SENSE:INT|

ALIGHAUTO 04:52:33 AM Jul 18, 2013

¥Avg Type: RMS TRACE[1[2 3456 Frequency
n T Trig:Free Run
|§g;)ihf|fi§h " WAtten: 0 dB e T
Auto Tune|
Ref Offset 12.6 dB Mkr1 5.351 54 GHz
jodsidiv__Ref 99.59 dByv 65.98 dBpV
og
Center Freqjj
G556 5.405000000 GHz
796
74,00 B StartFreqf|
696 %1 5.350000000 GHz
535 WW"“ Stop Freq||
Aant bt -
or Mgy ! YURUNIRN P HHWWWW e ““ LLIM‘..M T 5.460000000 GHz|
386 CF Step
11.000000 MHz
Auto Man
296
196 Freq Offset
0 Hz|
9.59
Start 5.35000 GHz Stop 5.46000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

Agilent Spectrum Analyzer - Swept SA

RL RF 509 DC SENSE:INT|

ALIGHAUTO 04:56:24 AM Jul 18, 2013

PNO: Fast —»— 1rig: Free Run
IFGain:High #Atten: 0 dB

Ref Offset 12,6 dB

10dBidiv. Ref 99.59 dBpvV
Log

#Avyg Type: RMS TRACE
Avg|Hold: 1001100

3456 Frequency

TYPE|A
DET[& P 1T

Mkr1 5.351 21 GHz Auto Tune

51.726 dBuv

888

Center Freq

788

5.405000000 GHz|

StartFreq|
5.350000000 GHz

StopFreq|

54,00 dBy

5.460000000 GHz

CF Step

11.000000 MHz|
Auto Man

Freq Offset

0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHZ*

Stop 5.46000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

Page 239 of 336

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J

TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

UL Fremont - Chamber D

11 Jul 2813

Rodioted Emissions 3-Meters

Projest Number: 13U15555
cc&figumtim EUT alone, Y Position

Tx, W33, 11nHT48 2Tx, Ch54, D67
ed by / SN: 0. Su / 21858

Mo

Te:

Limit CdBuU/m)

Avg Limit (dBuU/m

(dBulU/m) Horizontal

A

[Z[4]

18006
Freguency [MH=z]

flange [ffz] bot Rl U/ g Tip
1|50 [T
3:5000-6015 PEAK (M n

5601518830 [ QI fuia/Tpled

Pis_fa
a1

wollode  Label
T/ forizontal

B Ief/MH  Horizontal
1% I Horizontol

fange (2] Det fBl VBN / fug Typ Soep  Plo tupollak  Lobel
7106016 PEEK I 3B futoflpled A I/ forizonto
9:5000-6015 PEK M 3Bk futofGpled 281 I/ Horizonto

FCC Part!5C All 56Hz UNIT

and DTS Spurious Emissions with Average Scan.TST 38915 18 Jul 2813

Rev 9.5 13 Jun

UL Fremont - Chamber D

11 Jul 2813

89:1a: 31

Rodioted Emissions 3-Meters

Prdject Number: 13U15555
Corfiguration:EUT alone, Y Position
Moc=:Tx, WS3, 11nHT4B 2Tx, Ch54, 067
Tested by / SN: 0. Su / 21858

Peok Limit (dBulU/m)

Avg Limit (dBulU/m)

(dBul/m) Uertical

(4]7]

L)
Freguency CMH=z]

Fange [fz] Tet ROl V0 / fog Top )

Pis

Fogo/Mode  Lokel

Range (] Det B UG/ g Ty Gueep  Pls fwpofode  Lobel

FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 18 Jul 2813

Rev 9.5 13 Jun

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 10

Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

HIGH CHANNEL

UL Fremont - Chamber D 11 Jul 2813 B9:43:24
Radioted Emissions 3-Meters

Project Number: 13U15555
Configuration:EUT alone, Y Position
Modp:Tx, WS3, 11nHT4@ 2Tx, Che2, (67
Tesged by / SN: 0. Su / 21858

Peak Limit (dBulU/m)

Avg Limit (dBulU/m)

(dBulU/m) Horizontal

"

6o 10000
Freguency CMH=z1]

o
[Bli) FER M fulo/pled 5081 Inf/MA  Horizontol g1 P 8l zanta
350085015 PRI I fulo/pled 2881 Inf/MA  Horizontol 9:5088-6615 PE AutofCpled 281 Inf/MH  forizonto
52601518608 K I futo/lpled 12k Inf/MH  Borizontal

Fange [fz] Tet ROl VB / fog Top S Pl Pgoflode  Lobel Range (] Dot FBl VBN / fug Typ Swmep  Plo ol Lobel
H 7. 18808 | 6868 B M 3Bk Auto/Cpled BBl Inf/HAXH

FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 18 Jul 2813 Rev 9.5 13 Jun

UL Fremont - Chamber D 11 Jul 2813 49:43:24
Rodioted Emissions 3-Meters

Profjest Number: 13U15555
Con®iguration:EUT alone, Y Position
Mods:Tx, W53, 11nHT48 2Tx, Che2, 067
Teezed by / SN: 0. Su / 21858

Peaok Limit (dBulU/m)

Avg Timit (dBIU/m

(dBulU/m) Uertical

(5[5} 16006
Freguency [MH=z]

flange (2] bot Rl VB / g Tp S Plo Pupofode  Lobol Range (] Det fBl VBN / fug Typ Soep  Plo ol Lobel

FCC Part!5C All 56Hz UNIT ond DTS Spurious Emissions with Average Scan.TST 38915 18 Jul 2813 Rev 9.5 13 Jun

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 10
Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

9.2.11. 802.11a SISO MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q DO SENSE:INT) ALIGNAUTO 04:07:49 4M Sug 13, 2013
#Avg Type: RMS TacE[ 55 6 Frequency

n — Trig:Free Run T
PNO: Fast ()
\FGain:High — HAtten: 0 dB DeTlP PRI T

Mkr1 5.464 60 GHz Auto Tune
Ref Offset13.2 dB
19 gBidiv Ref 100.19 dByV 59.85 BV

Center Freq|

a0.2 5.410000000 GHz|

7400 cEy StartFreq
5.350000000 GHz

.1
LmMMJJ StopFreq|
5.470000000 GHz

CF Step
12.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q D SENSEINT ALIGNALTO 04:08:435 AM Aug 13, 2013
‘ #Avg Type: RMS TRACE Si5e Frequency
n Trig: Free Run Avg|Hold: 100/100 TVPE|A
PNO: Fast ——
IFGain:High #BAtten: 0 dB DET|& P R HT T

Mkr1 5.469 76 GHz Auto Tune
Ref Offset13.2 dB
19 gBidiv Ref 100.19 dByV 47.602 dBUV

Center Freq|

a0.2 5.410000000 GHz|

StartFreq|
5.350000000 GHz

StopFreq|
5.470000000 GHz

59.00 de

CF Step
12.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

Agilent Spectrum Analyzer - Swept SA

RL i ELEE SENSEINT) ALIGHAUTO 0402:104M AUg 13,2008 | |
#Avg Type: RMS TRACEl R Frequency
: T Trig:Free Run
PNO: Fast

IFGain:Haigh ' WActen: 0 dB DET|P P RN

Mkr1 5.468 20 GHz Auto Tune
Ref Offset 13.2 dB
jodBigiv__Ref 100.19 dBpv 64.374 dBpv
og

Center Freq(]

902

802

5.410000000 GHz|

StartFreq||

74.00 dE

5.350000000 GHz|

¢

=2 T o et e A et il

Stop Freqf]
5.470000000 GHz

CF Step

12.000000 MHz|
Auto Man

Freq Offset

0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 5.47000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

LOW CHANNEL RESTRICTED, AVERAGE, VERT

Agilent Spectrum Analyzer - Swept SA

RL RF S09  DC SENSE:INT|

ALIGN AUTO 04:00:05 &M Aug 13, 2013

PNO: Fast —»— 1rig:Free Run
IFGain:High #Atten: 0 dB

Ref Offset13.2 dB

10dBidiv. Ref 100.19 dBpV
Log

#Avy Type: RMS TRACE 3456
Avg|Hold: 1001100

Frequency

TYPE|A
DET|& F 1R H

Mkr1 5.468 20 GHz Auto Tune

§1.726 dBuV

902

Center Freq

802

5.410000000 GHz|

StartFreq|
5.350000000 GHz

Stop Freq|

5.470000000 GHz|

24.00 digl|
v

CF Step|
12.000000 MHz
Auto Man

Freq Offset|

0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz*

Stop 547000 GHz
Sweep 1.00 ms (1001 pts)
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

Agilent Spectrum Analyzer - Swapt SA
RL RF S09 _ DC SENSE:INT| ALIGHAUTO | 04:54:16 AM Aug 13, 2013
#Avg Type: RMS TRACE[T 305 6 Frequency

PNO: Fast .:,‘ Trig: Free Run
IFGain:High #Atten: 0 dB

DET|P F M

Auto T
Ref Offset 25.6 dB Mkr1 5.726 8 GHz uto Tune

E%gBldiv Ref 5.60 dBm -39.53 dBm

Center Freq|
-4.40 5.775000000 GHz|

StartFreq
5.725000000 GHz|

7700 |

Stop Freq|
5.825000000 GHz|

CF Step
10.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

Start 5.72500 GHz Stop 5.82500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

HIGH CHANNEL BANDEDGE, PEAK, VERT

Agilent Spectrum Analyzer - Swapt SA
RL RF S09 _ DC SENSE:INT| ALIGNAUTO | 04:50:10 AM Aug 13, 2013
#Avg Type: RMS TRACE[T 305 6 Frequency

PNO: Fast .:,‘ Trig: Free Run
IFGain:High #Atten: 0 dB

DET|P F M

Mkr1 5.726 1 GHz Auto Tune
Ref Offset 25.6 dB
18 gBiiv Ref 5.60 dBm il

Center Freq|
-4.40 5.775000000 GHz|

StartFreq
5.725000000 GHz|

7700 |

Stop Freq|

i i || 5825000000 GHz

CF Step
10.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

Start 5.72500 GHz Stop 5.82500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

UL Fremont — Chamber E 12 Jul 2813
Radioted Emissions 3-Meters

Project Number: 13U15555
Confiluration: EUT stand-alone vertical ly
Mode:[ Tx, @ Mode, SISO, Ch 188, 073

Testedd by / SN: 0 Su / 21858

Peok Limit C(dBulU/m)

Avg Limit (dBulU/m)

(dBulU/m) Horizontal

3] 18008
Freguency [MH=]

Rorge (HHz] Y ey Pts dpsffode  Lobel Ronge (1] Det REN UG/ fug Typ Sep  Pts Hupoftode  Lobel
1:1686-5600 ] SOl Iof/MH  Horizntol 7: 80051836 PEAC I 3 futo/lpled 901 In/MH  Horizontal
3:5000-6815 ki B0l IFMH  Horizantal 950086015 PE N 3k futo/lpled 2081 LM Horizontal
5601516080 XM M AofCpled 126 InfMH  Horizontal

1-18G_WS6_11a SISO _Ch 1BB_073.DAT 368915 18 Jul 2813 Rev 9.5 13 Jun 2613

UL Fremont — Chamber E 12 Jul 2813 11:82:88
Radjioted Emissions 3-Meters

Proje=t Number: 13015555
Configuration: EUT stand-alone vertically
Mode: Tx, o Mode, SISO, Ch 188, 073
Tested by / SN: 0 Su / 21858

it (dBulU/m)

Avg Limit (dBulU/m)

(dBul/m) Uertical

(4[5] [ElE]E0E]
Frequency [MH=z3

Rarge (HHz] Det FBU VB / g Tip Swep  Pte fops/foe  Lobel Ronge (1] Det RGN B/ fg Typ Sep  Pis Hupsilede  Lobel

1-18G_WSE_11a SISO Ch 188_073.DAT 38915 18 Jul 20813 Rev 9.5 13 Jun 2613
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit Margin Height

Polarit
(GHz) Reading (dB/m) tr/Pad Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (cm) Y
(dBuV) (dB) (dBuV/m)
1 2.044 41.07 PK 32.2 -33.9 39.37 53.97 -14.6 74 -34.63 100 H
2 3.706 40.45 PK 33.6 -32.3 41.75 53.97 -12.22 74 -32.25 200 H
4 1.741 44.26 PK 30.4 -34.5 40.16 53.97 -13.81 74 -33.84 201 \
5 3.09 38.24 PK 33.3 -33 38.54 53.97 -15.43 74 -35.46 201 \
3 7.359 36.66 PK 36 -28.6 44.06 53.97 -9.91 74 -29.94 201 H
6 9.285 35.77 PK 37.2 -26.3 46.67 53.97 -7.3 74 -27.33 100 \

PK - Peak detector
1-18G_W56_1la SISO _Ch 100 Q73.DAT 30915 10 Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

MID CHANNEL

UL Fremont — Chamber E

12 Jul 2813

Radioted Emissions 3-Meters

Configuration: EUT stand-clone vertical ly
Mode: {Tx, o Mode, SISO, Ch I16, 073

Projegt Number: 13U15555
Testei by / SN: 0 Su / 21858

11:38:25

Peok Limit (dBulU/m)

Avg Limit (dBulU/m)

(dBulU/m) Horizontal

sty
i ————c"

[a[5])

18068
Freguency [MH=]

Rorge [z Suep o fopfode  Lobel
1:1686-5650 ( AdofCpled 581 Inf/MH  Horizontol
3:5000-6615 k] fdoflpled 21 InfMH  Horizantal
5601516380 XM M AofCpled 126 InfMH  Horizantal

I/ g Ty
]

Ronge [ Det RO UG/ g Typ e Fups/de  Lobel
7: 06816060 PR IN futo/lpled 9081 InMH  Horizontal
05015 PEEK 1M 3 futoflpled 201 InfMH  Herizontal

1-18G_WS6_11a SISO Ch 116_073.DAT 308915 18 Jul 2813

Rev 9.5 13 Jun 2613

UL Fremont — Chamber E

12 Jul 2813

11:38:25

Radijoted Emissions 3-Meters

Project Number: 13015555
Configuration: EUT stand-alone vertically
Mode: Tx, o Mode, SISO, Ch [16, 073
Tested by / SN: 0 Su / 21858

Peak Limit (dBuU/m)

Avg Limit (dBulU/m)

(dBul/m) Uertical

(4]}

[lala]=0E]
Frequency [MH=z3

Range (Miz) Bel U U/ g Tup Swep  Plo fapsfode  Lobel

Ronge (] Det RO B/ g Typ Seep  Pis Fupo/tode  Lobel

1-18G_WSE_11a SISO Ch 116 _073.DAT 368915 18 Jul 20813

Rev 9.5 13 Jun 2613
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) Reading (dB/m) tr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (cm)
(dBuv) (dB) (dBuV/m)
1 1.898 39.88 PK 31.4 -33.8 37.48 53.97 -16.49 74 -36.52 100 H
2 7.001 36.94 PK 36 -29 43.94 53.97 -10.03 74 -30.06 100 H
3 9.206 34.78 PK 37 -26.9 44.88 53.97 -9.09 74 -29.12 100 H
4 1.838 41.23 PK 31.1 -34.5 37.83 53.97 -16.14 74 -36.17 201 \
5 6.339 37.9 PK 35.9 -29.3 44.5 53.97 -9.47 74 -29.5 201 \
6 7.333 37.52 PK 36 -28.5 45.02 53.97 -8.95 74 -28.98 201 \

PK - Peak detector
1-18G_W56_1l1a_ SISO _Ch 116_Q73.DAT 30915 10 Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

HIGH CHANNEL

UL Fremont — Chamber E

Projec
Config
Mode: Tix,
Tested

Number :
rot ion

13015555

Radioted Emissions 3-Meters

EUT stand-alone vertically
o Mode, SISO, Ch 148, 073
by / SN: 0 Su / 21858

12 Jul 2813 13:31:18

Peak Limit

(dBulU/m)

Avg Limit

(dBul/m)

(dBulU/m) Horizontal

M

gt
WWWW

[a[5])

Freguency [MH=]

1bgbo

Rorge [z I/ g Ty
1:1686-5650 ( ]
3:5000-6615 k]
5601516380 XM M

Seasp
futolTpled
ftolCpled
AutorCyled

o tap:
saBl o
01 I HH
2 Inf/MH

a/ode  Lobel
Hor zantal
Horizantal
Horizantal

Ronge (1]
7: 90031538
550086015

PEAC M
PR I

Det BN B/ fug Typ

E futo/Cpled
it Auta/Tpled

P
901 Inf
W1 I

upa/lode Lobel
Horizontal
Korizontal

1-18G_WS6_f1a_SISO_Ch 148_073_Avg.DAT 38915 1

8 Jul

Rev 9.5

UL Fremont — Chamber E

12 Jul 2813 13:31:18

Mode: Tx,

Project Number: 13U15555
Configurat ion

Radigted Emissions 3-Meters

EUT stand-alone vertical Iy
o Mode, SISO, Ch 148, 073
Tested by / SN: 0 Su / 21858

Peak

Limit

CdBul/m)

13 Jun 2813

Avg Limit

CdBul/m)

(dBul/m) Uertical

(4]}

18866

Frequency [MH=z3

Range (Miz)

Bel U U/ g Tup

Sep  Plo

Tops/Mode  Lobel

Ronge (]

Det RO B/ g Typ Seep  Pis Fupo/tode  Lobel

1-18G_WS6_f1a SISO Ch 148_073 Avg.DAT 38915 1

B Jul 2813

Rev 9.5 13 Jun 2613
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) Reading (dB/m) tr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (cm)
(dBuv) (dB) (dBuV/m)

1 2.337 40.9 PK 325 -34 39.4 53.97 -14.57 74 -34.6 100 H

2 4.363 40.07 PK 34.1 -31.8 42.37 53.97 -11.6 74 -31.63 100 H

3 7.946 35.06 PK 36.2 -28.3 42.96 53.97 -11.01 74 -31.04 100 H

4 2.043 40.3 PK 32.2 -33.9 38.6 53.97 -15.37 74 -35.4 200 \

5 6.007 39.29 PK 35.8 -21.1 53.99 - - 74 -20.01 100 \
6.006 14.86 Av 35.8 -21.1 29.56 53.97 -24.41 --- - 154 \

6 8.95 35.82 PK 36.8 -27.2 45.42 53.97 -8.55 74 -28.58 100 \

Radiated Emissions

Frequency Meter Det AF T346 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dB) (dBuV/m)
5.757 18.87 Av 35.4 -21.7 32.57 53.97 -21.4 74 -41.43 289 382 \

PK - Peak detector
Av - average detection

1-18G_W56_11a_SISO_Ch 140_Q73_Avg.DAT 30915 10 Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

9.2.12. 802.11n HT20 2TX CDD MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

Agilent Spectrum Analyzer - Swept SA
| RL

RF 505 OC SEMSE:INT ALIGNAUTO 0L41:304MAUQ13,2013 [ |
[ | #Avg Type: RMS TRACE[ - 55 5 Frequency
PNO: Fast (0 Trig: Free Run
IFGain:High HAtten: 0 dB bt [P
Auto Tune|
Ref Offset 13.2 dB
10 dBidiv.  Ref 100.19 dBpvV
Log
Center Freqj|
o2 5.410000000 GHz
802
StartFreq||
702 5.350000000 GHz
o Wﬁw Stop Freq||
I TP Ry MO L A T bkt 5.470000000 GHZ]
402 CF Step
12.000000 MHz|
Auto Man
302
202 FreqOffset
0Hz
0.2
Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #/BW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

Agilent Spectrum Analyzer - Swept SA
0l FL ALIGNAUTO DL4234aMAug13,2003 [
‘ #Avg Type: RMS TRACE 3456 Frequency
PNO: Fast —»~ Trig: Free Run Avg|Hold: 100/100 TVPE(A
IFGain:High BAtten: 0 dB DET}A

Auto Tune|
Ref Offset 13.2 dB

10dBidiv. Ref 100.19 dBpV
Log

Center Freq

902 5.410000000 GHz|

StartFreq|
5.350000000 GHz

StopFreq
5.470000000 GHz

CF Step
12.000000 MHz|
Auto Man

Freq Offset
0 H|

Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

MSG STATUS

Page 251 of 336
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .




REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

902

Agilent Spectrum Analyzer - Swept SA
tl RL RF S09  DC SEMSE:INT) ALIGMAUTO 01:37:24 &M Aug 13, 2013
[ | #Avg Type: RMS R[5 5 8 Frequency
n — Trig:Free Run Vi
PNO: Fast )
IFGain:High ' WActen: 0 dB DETlP
Auto Tune|
Ref Offset 13.2 dB
10 dBidiv  Ref 100.19 dBpV
Log
Center Freq(]

802

5.410000000 GHz|

StartFreq|
5.350000000 GHz

1t M el
YA

il Dty b,
oty

L

StopFreq|
5.470000000 GHz

CF Step

12.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz Sweep

STATU

Stop 5.47000 GHz
1.00 ms (1001 pts)

5

LOW CHANNEL RESTRICTED, AVERAGE,

Agilent Spectrum Analyzer - Swept SA
tl RL

ALIGHAUTO

VERT

01:35:31AM Aug 13, 2013

#Avyg Type: RMS
Avg|Hold: 1001100

PNO: Fast ._,_.‘ Trig: Free Run
IFGain:High #Atten: 0 dB

Ref Offset13.2 dB

10dBidiv. Ref 100.19 dBpV
Log

TRacE[l -~z .56
TYPE |4

Frequency

DET|A

Auto Tune|

902

802

Center Freq
5.410000000 GHz

StartFreq|
5.350000000 GHz

StopFreq|
5.470000000 GHz

CF Step
12.000000 MHz|
Auto Man

Freq Offset
0 H|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHZ* Sweep

STATUS

Stop 5.47000 GHz

1.00 ms (1001 pts)
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

Agilent Spectrum Analyzer - Swept SA
RL RF 500 DC

SEMSE:INT

ALIGMAUTO

06:33:41 AM Aug 13, 2013

7.‘ Trig: Free Run

Ref Offset 256.6 dB

10dBidiv. Ref .60 dBm
Log

PNO: Fast (

IFGain:High #Atten: 0 dB

#Avg Type: RMS TRACEl 3456

Frequency

DET|P F M

Mkr1 5.726 0 GHz
-36.38 dBm

Auto Tune

4,40

Center Freq|
5.775000000 GHz|

7700 |

StartFreq
5.725000000 GHz|

Aot At

|
il

Stop Freq|
5.825000000 GHz|

CF Step
10.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

Start 5.72500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 5.82500 GHz
Sweep 1.00 ms (1001 pts)

STATUS

HIGH CHANNEL BANDEDGE, PEAK, VERT

Agilent Spectrum Analyzer - Swept SA
RL RF 500 DC

SEMSE:INT

ALIGMAUTO

06:30: 18 AM Aug 13, 2013

7.‘ Trig: Free Run

Ref Offset 256.6 dB

10dBidiv. Ref .60 dBm
Log

PNO: Fast (

IFGain:High #Atten: 0 dB

#Avg Type: RMS TRACEl 3456

Frequency

DET|P F M

Mkr1 5.726 3 GHz
-31.20 dBm

Auto Tune

-4.40

Center Freq|
5.775000000 GHz|

7700 |

StartFreq
5.725000000 GHz|

aitata (L

Stop Freq|
5.825000000 GHz|

CF Step
10.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

Start 5.72500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 5.82500 GHz
Sweep 1.00 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E29V2

FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

UL Fremont — Chamker D

18 Jul 2813 17:87:43

Projefpt Number: 13U15555

Tested by / SN: 0. Su / 21858

. FEQL ..L ‘...j.i t ..(O‘.E..‘.JU./. .‘;) e

Rodioted Emissions 3-Meters

Confibureation: EUT alone, Y position
Mode:[ Tx, W56, HT2@ 2Tx, Ch 188, 069

Avg Limit (dBGU/m)

(dBuU/m) Horizontal

WMWWMWWWW

Y

[2]4]

[ElE]E]E]

Frequency [MH=z]

Range (] Get R0 Ul / g Tup
1:186-5000 FEHC M3

Sunep
futofCpled
3506615 KON futofCpled
5:6015-10000 K M ol Cpled

s taups/ode
5081 Inf At
Bl Inf MM
12 Inf/MH

Lobel

Horizantol

Horizantal

Range O] Dt Ro VB4 / fug Typ ey

eep  Pts Fupsllade  Label
7: 16088168360 PERK I 3 Ato/lpled 1 InARH  terizontal
9:5608-6815 PERC N 3k futo/lpled 2001 Inf/NAH zontal

1-18G_W52 HT28 2Tx_088.DAT 38915 18 Jul 2813

UL Fremont — Chamber D

18 Jul 2813 17:87:43

Proje=t Number: 13U15555

Tested by / SN: 0. Su / 21858

Rodjioted Emissions 3-Meters

Configuration: EUT alone, Y position
Mode:| Tx, W56, HT28 2Tx, Ch 188, 069

Peak Limit (dBulU/m)

Avg Limit (dBuU/m)

(dBul/m) Uertical

[2]4]

Frequency [MH=z1]

[iElE]E]E]

Range (] Tt R0 U/ g Tup Seep

Pls Fapa/fode

Lobel

Range (1] Det R0 UBH / frg Typ Swep  Pts Fupsifode  Lobel

1-18G_W52_HT28 2Tx_0(88.DAT 38915 18 Jul 2813

Rev 9.5 13 Jun

1-18G_W56_HT20 2Tx_Q69.DAT 30915 10 Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

MID CHANNEL

UL Fremont - Chaomber D

18 Jul 26813 17:34:12

Rodioted Emissions 3-Meters

Projedt Number: 13U15555
Confiduretion: EUT alone, Y position

Mode: |Tx, W56, HT28 2Tx, Ch 116, 069
| Tested by / SN: 0. Su / 21858

Peak Limit C(dBulU/m)

Avg Limit (dBulU/m)

(dBulU/m) Horizontal

U e e

[a[4]

Frequency [MH=z1]

Rarge (] Tt R0 U/ fg Tup Swecp
1:136-5000 ki Auto/Cpled
Ji50-6015 " fhto/Cpled
5:6015-10800 RN M AutofCpled

Lobel
Horizantol
Horizantol

Horizantal

7. 16080- 166 PEAK I e
9:5004-6015 PERK M 3k futo/lpled 2831 Inf/NAH

Range O] Tet REl UBH / fug Typ t oiade
i 1 Inf/MAH

1-18G_UW52 HTZ28 2Tx 088.DAT 36915 18 Jul 2813

UL Fremont - Chamber D

18 Jul 2813 17:34:12

Rodiloted Emissions 3-Meters

Project Number: 13U15555
Configuration: EUT alone, Y position
Mode: Tx, W56, HT28 2Tx, Ch 116, 069
Tested by / SNi 0, Su / 21858

Peok Limit (dBulU/m)

Avg Limit (dBuU/m)

(dBuU/m) Uertical

a]]

Frequency [MH=z]

Range (] Gt R0 U/ fg Tup Swep Pl fapa/fode

Lobel

Range O] Dt RElUBS / fug Typ

1-18G_UW52 HTZ28 2Tx 088.DAT 3@915 18 Jul 2813

Rev 9.5 13 Jun

1-18G_W56_HT20 2Tx_Q69.DAT 30915 10 Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2

FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

HIGH CHANNEL

(dBuU/m) Horizontal

1-18G_lW52

UL Fremont

— Chamber D

18 Jul 2813

18:83:23

Rodioted Emissions 3-Meters

Project Number: 13U15555
Configdration: EUT alone, Y position
Mode: T, W56, HT28 2Tx, Ch 148, 069
Tested by / SN: 0. Su / 21858

Pealk

Limit (dBulU/m)

Avg

Limit (dBulU/m)

[2]4]

Range (iz]
1:186-5800
3508-6015
5:6015-19880

tet B
FE M
MM
KM

VBl 7 g Tip Seesp

b fuolCpled
ol Cpled
ol Cpled

Pls Fapa/Hode
5081 Inf At
Bl Inf MM
12 Inf /M

Lobel
Horizantol
forizantal
Horizantol

10066
Frequency [MH=z]
Foupellode  Label
Wi M folzonta
B0 A Hoizonts

Dt RE (B4 / fug Typ Gwep  Fis
PEAC I 3 futo/Tpled
PEAC N 3k futo/Cpled

_HT28 2Tx_088.DAT 36915 @ Jul 2813

Rev 9.5

13 Jun

(dBuU/m) Vertical

UL Fremont

— Chamber D

18 Jul 2813

18:83:23

Rodiated Emissions 3-Meters

Project Number: 13U15555
Configuration: EUT alone, Y position
Mode: Tx, W56, HT2B 2Tx, Ch 148, 069

Tested by / SN: 0. Su / 21858

Pealk

Limit (dBuU/m)

imit C(dBulU/m)

[2]4]

[ElE]E]E]

Frequency [MH=z]

flange (i)

Get B0 VA / g Top Samep

Pls Yaps/Hode

Lobel

Fange O] Det ROl UG/ fug Tp Gwesp  Flo Fpollode  Label

1-18G_UW52 HT28 2Tx_088.DAT 38915 18 Jul 2813

Rev 9.5 13 Jun

1-18G_W56_HT20 2Tx_Q69.DAT 30915 10 Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

9.2.13. 802.11n HT20 2TX STBC MODE IN THE 5.6 GHz BAND

Covered by testing 11n HT20 CDD 2TX in the 5.6GHz band, total power across the two chains
is higher than the power level the device will operate at.
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

9.2.14. 802.11n HT40 SISO MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q D

SENSEINT ALIGNALTO 07:34:23 AM Jul 18, 2013

#Avg Type: RMS TRACE[5 3 95 5

Ref Offset13.2 dB

10 dBidiv. Ref 100.19 dBuV
Log

—.‘ Trig: Free Run

PNO: Fast
IFGain:High #Atten: 0 dB

Frequency

T
pET|P P RN

Mkr1 5.465 44 GHz

Auto Tune|

60.414 dBuv

902

[of

5.410

enter Freq|
000000 GHz|

74.00 B

5.350000000 GHz|

StartFreq|

’1
it}

b i bt o
L o ks b ALY

5.470000000 GHz|

StopFreq|

Auto

12.000000 MHz|

CF Step

Man

Fi

req Offset
0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 5.47000 GHz
Sweep 1.00 ms (1001 pts)

STATUS

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q D

SENSEINT ALIGNALTO 07:35:15 AM Jul 18, 2013

Fre

#Avg Type: RMS TRACE[ 345 6

IFGain:High

Ref Offset13.2 dB

10 dBidiv. Ref 100.19 dBuV
Log

PNO: Fast —»— 1rig: Free Run

Avg|Hold: 100/100 TYPE|A b

quency

DETJA P M T

Mkr1 5.469 64 GHz
47.641 dBuv

#Atten: 0 dB

Auto Tune|

902

Center Freq|
5.410000000 GHz|

5.350000000 GHz|

StartFreq|

59,00 dn

5.470000000 GHz|

StopFreq|

Auto

12.000000 MHz|

CF Step

Man

FreqOffset

0 Hz|

Start 5.35000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Stop 5.47000 GHz
Sweep 1.00 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

Agilent Spectrum Analyzer - Swept SA
tl RL

RF 509  DC SENSEINT) ALIGHAUTO 07:30:03 AM Jul 18, 2013

[ | #Avg Type: RMS TRACE[T - 55 5 Frequency
PNO: Fast o 1rig: Free Run T |
IFGain:High #Atten: 0 dB oer|P P
Auto Tune|
Ref Offset 13.2 dB
10dBidiv. Ref 100.19 dBpV
Log
Center Freqjj
40.2 5.410000000 GHz
802
StartFreq||
702 O 5.350000000 GHz
o Stop Freqf]
o b i st i ot e o 5.470000000 GHz
40.2 CF Step
12.000000 MHz
Auto Man
02
202 Freq Offset
0 Hz|
0.2
Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG STATUS

LOW CHANNEL RESTRICTED, AVERAGE, VERT

Agilent Spectrum Analyzer - Swept SA
tl RL

ALIGNAUTO 07:268:22 AN Jul 18, 2013
‘ ¥Avg Type: RMS TR&CE[. - 3 158 Frequency

PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE ﬁ f

IFGain:High #Atten: 0 dB DET

Auto Tune|
Ref Offset 13.2 dB

10dBidiv. Ref 100.19 dBpV
Log

Center Freq
5.410000000 GHz

902

802

StartFreq|
5.350000000 GHz

StopFreq|
5.470000000 GHz

CF Step
12.000000 MHz|
Auto Man

Freq Offset
0 H|

Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.00 ms (1001 pts)

MSG

STATUS
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

Agilent Spectrum Analyzer - Swept SA
RL RF 500 DC

SEMSE:INT

ALIGMAUTO 08:22:56 AM Jul 18, 2013

7.‘ Trig: Free Run

Ref Offset 256.6 dB

10dBidiv. Ref .60 dBm
Log

PNO: Fast (

IFGain:High #Atten: 0 dB

#Avg Type: RMS TRACEl 3456

Frequency

Der|F PR K

Mkr1 5.733 2 GHz
-40.030 dBm

Auto Tune

4,40

7700 |

/-

T YT Y Y Fru

Center Freq|
5.775000000 GHz|

StartFreq
5.725000000 GHz|

Stop Freq|
5.825000000 GHz|

CF Step
10.000000 MHz|
Auto Man

Start 5.72500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 5.82500 GHz
Sweep 1.00 ms (1001 pts)

STATUS

Freq Offset|
0 Hz|

HIGH CHANNEL BANDEDGE, PEAK, VERT

Agilent Spectrum Analyzer - Swept SA
RL RF 500 DC

SEMSE:INT

ALIGMAUTO 08:15:22 AM Jul 18, 2013

Ref Offset 256.6 dB

10dBidiv. Ref .60 dBm
Log

7.‘ Trig: Free Run
#Atten: 0 dB

PNO: Fast (
IFGain:High

#Avg Type: RMS TRACEl 3456

Frequency

Der|F PR K

Mkr1 5.725 1 GHz
-35.191 dBm

Auto Tune

-4.40

7700 |

Center Freq|
5.775000000 GHz|

StartFreq
5.725000000 GHz|

Stop Freq|
5.825000000 GHz|

CF Step
10.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

Start 5.72500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz

Stop 5.82500 GHz
Sweep 1.00 ms (1001 pts)

STATUS
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REPORT NO: 15U21850-E29V2

FCC ID:

BCGA1474

DATE: DECEMBER 02, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

CdBul/m)

LAN HT48

UL Fremont - Chamber F

24 Aug 26813 11:56:19

Rodioted Emissions 3-Meters

Pro jept 13015555
Configuration:EUT Only

Made :fILAN 5.6GHz HT4B Low Ch
Testel by:F. Guarnero

Peak Limit (dBuU/m

Avg Limit (dBulU/m)

WWMWWW

-

Freqguency L[GH=z]

Range C6Hz] REW Bl / Avg Tgp
MM/ Pur Avg(RHS)
I M/ Pur Avg(RHS)
I 30k / Pur AvgCRNS)

Sue:
futo/Cpled
futo/Cpled

Pis
5801
2001
200

ups/Made  Labd  Range [GHz] Det  REW  UBW 7 fvg Typ Sueep Pts  ¥oups/flode
Inf/MAXH Hari| 7:6.815-18 PEAK 1M 3M / Pur AvgCRMS) Auto/Cpled 12k Inf/MAXH
Inf/MAXH Hori| 9:18-18 PEAK 1M 38k / Pur Avg(RMS)  Auto/Cpled  9BB1  Inf/HA)

Inf/HAX Hor

SIS0 Low Ch B72.DAT 18675 27 Jun 2813

Rev 9.5 12 Jun 20813

CdBul/m)

LAN HT48

UL Fremont - Chamber F

24 Aug 2813 11:56:19

Rodioted Emissions 3-Meters

Pro jekt: 13015555

Conf iguration:EUT Onl
Made : JLAN 5.6GHz HT4B Low Ch
Tested by:F. Guarnero

Peak Limit CdBuU/m

fvg Uimit (dBLU/m)

18
Freqguency L[GH=z]

Range C6Hz]1 Det RBU  UBW / fvg Tup

Sueep

Pis

Fups/fode  Labd  Range [GHz] Det  RBU  UBH / fvg Typ Sueep Pts #oups/flode  Labe

SIS0 Low Ch Q72.DAT 18675 27 Jun 2813

Rev 9.5 12 Jun 2813
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

Trace Markers

Marker Frequency Meter Det AF T120 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 3.644 40.36 PK 33.6 -29.7 44.26 53.97 -9.71 74 -29.74 0-360 100 H
2 6.621 37.24 PK 35.8 -25.9 47.14 53.97 -6.83 74 -26.86 0-360 100 H
3 7.596 37.55 PK 35.9 -26.3 47.15 53.97 -6.82 74 -26.85 0-360 199 H
4 2.183 39.94 PK 31.8 -31 40.74 53.97 -13.23 74 -33.26 0-360 100 \
5 4.768 39.79 PK 34.1 -27.7 46.19 53.97 -7.78 74 -27.81 0-360 200 \
6 8.911 35.78 PK 36.3 -25.5 46.58 53.97 -7.39 74 -27.42 0-360 100 \

PK - Peak detector
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

MID CHANNEL

UL Fremont - Chamber E 24 Aug 2813 13:58:16

Radiated Emissions 3-Meters

Project: 13015555
Configquration:EUT Only
Mods :ULAN 5.6GHz HT48 Mid Ch
Tested byiF. Guarners

Peak Limit (dBul/m)

Avg Limit CdBul/m)

C(dBulU/m) Horizontal

2%} 188600
Freguency [MH=z]

Rorge D) et B UBM /By Tp S FPls Befode  Lobel Ronge (1] Dot FEU BN/ Ay Ty Swep  Pis Aowpsiode  Lobel
111686568 KM M filo/pled 581 I Forizontal 360151608 PEK MM Adofpled 126 Ini/MAH Horizonkal
T5G1 [ ] fulo/(pled 281 I Forizontol ERETRET PEK M Mk fsofCple %81 Ini/MAH Horizontal
45006015 PEAK N 3 huto/Cpled 2081 InfMAH  Horizontal

FCC Part!5C All 56Hz UNIT ond DTS Spurious Emissions with Avercge Scan.TST 38915 31 Jul 2813 Rev 9.5 13 Jun 2013

UL Fremant - Chamber E 24 Aug 26813 13:58:16

Rodioted Emissions 3-Meters

Project:13U15555
Confiquration:EUT On

|
Mode :[LAN 5.66Hz HMBHde Ch

Tested by:F. Guarnero

Peak Limit (dBuU/m

Avg Limit (dBulU/m)

(dBulU/m) Uertical

8o 18806
Fregquency CMHz]

Range O] Tl Rl VB / ug Typ Sep  Po Faplode  Lotel Ronge (Hc] Del FE B/ g T Gesp  Pio dopolace  Lsbel

FCC PartISC All 56GHz UNIT and DTS Spurious Emissions with Average Scon.TST 38915 31 Jul 2813 Rev 9.5 13 Jun 20813
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/ DC Corr Corrected Avg Margin Peak Limit Margin Height Polarity
(GHz) Reading T346 5GHz [dB] Reading Limit (dB) (dBuV/m) (dB) (cm)
(dBuVv) (dB/m) LPF (dBuV/m) (dBuV/
m)
1 3.808 44.49 PK 33.7 -31.9 0 46.29 53.97 -7.68 74 -27.71 99 H
2 6.416 40.37 PK 35.8 -29.4 0 46.77 53.97 -7.2 74 -27.23 199 H
3 8.957 37.98 PK 36.8 -26.5 0 48.28 53.97 -5.69 74 -25.72 100 H

PK - Peak detector

Marker Frequency Meter Det AF Amp/Cbl/ DC Corr Corrected Avg Margin Peak Limit Margin Height Polarity
(GHz) Reading T346 6GHz [dB] Reading Limit (dB) (dBuVv/m) (dB) (cm)
(dBuVv) (dB/m) HPF (dBuV/m) (dBuV/
m)
4 3.643 43.61 PK 334 -31.3 0 45.71 53.97 -8.26 74 -28.29 100 \
5 7.327 39.1 PK 36 -28.1 0 47 53.97 -6.97 74 -27 100 \
6 9.194 37.13 PK 37 -26.4 0 47.73 53.97 -6.24 74 -26.27 199 \

PK - Peak detector
FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 31
Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

HIGH CHANNEL

UL Fremant - Chamber E 24 Aug 26813 14:468:53

Rodioted Emissions 3-Meters

Pro ject:13U15555
Configuration:EUT Only

Mode :ULAN 5.6GHz HT4B High Ch
Tested |oy:F. Guarnero

Peak Limit (dBuU/m

Avg Limit (dBulU/m)

(dBul/m) Horizontal

AR

18806
Freguency CMHz]

Tl Rl VB / fug Typ Sep  Po Faplode  Lotel Ronge (fFc] Del FE B/ g T Gesp  Fis Apsllace
M 5681 Inf/MRG Horizontal 73601516080 [T futo/Cgled 126 IniMAH  Horizontal
El a0 I Horizontal 9: 1086815060 PR 30k futo/Cgled %A1 Tni/MAH  Horizontal

K huto/Cpled 21 InfMOH  Horizontal

FCC PartISC All 56GHz UNIT and DTS Spurious Emissions with Average Scon.TST 38915 31 Jul 2813 Rev 9.5 13 Jun 20813

UL Fremont - Chamber E 24 Aug 2813 14:48:53

Rodioted Emissions 3-Meters

Pro ject : 1315555
Configdration:EUT Only
Mods :WLAN 5.66Hz HT4B8 High Ch
Tested by:F. Guarnero

Peak Limit CdBuU/m

Avg Uimie T80 m)

(dBulU/m) Uertical

(4[4] 18806
Freqguency C[MH=z]

Rarge D] et B VB / fg Typ Pl Fapslode  Lobel Ronge (HHe] Del RGN/ Ay Ty Gusp  Pls Aopslade  Lobel

FCC Parti5C All 5GHz UNIT and DTS Spurious Emissions with Average Scon.TST 38915 31 Jul 2813 Rev 9.5 13 Jun 20813
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) Reading T346 5GHz [dB] Reading (dBuV/m) (dB) (dBuV/m) (dB) (cm)
(dBuV) (dB/m) LPF (dBuV/m)
1 3.7 43.83 PK 33.6 -31.7 0 45.73 53.97 -8.24 74 -28.27 199 H
2 8.378 39.09 PK 36.2 -27.5 0 47.79 53.97 -6.18 74 -26.21 100 H
3 9.29 36.72 PK 37.2 -25.4 0 48.52 53.97 -5.45 74 -25.48 100 H

PK - Peak detector

Marker Frequency Meter Det AF Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit Margin Height Polarity
(GHz) Reading T346 6GHz [dB] Reading (dBuV/m) (dB) (dBuVv/m) (dB) (cm)
(dBuV) (dB/m) HPF (dBuV/m)
5 6.556 38.74 PK 35.8 -28.2 0 46.34 53.97 -7.63 74 -27.66 199 \
4 2.719 42.05 PK 33.1 -32.5 0 42.65 53.97 -11.32 74 -31.35 200 \
6 9.052 36.91 PK 36.9 -26.6 0 47.21 53.97 -6.76 74 -26.79 199 \

PK - Peak detector
FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 31
Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

9.2.15. 802.11n HT40 2TX MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q DO SENSE:INT) ALIGNAUTO 07:96:99 AM Il 18, 2013
#Avg Type: RMS TacE[ 55 g Frequency

n — Trig:Free Run T
PNO: Fast ()
\FGain:High — HAtten: 0 dB DeTlP PN T

Auto T
Ref Offset13.2 dB Mkr1 5.467 24 GHz uto Tune|

19 deidiv Ref 100.19 dBpvV 56.941 dBpv

Center Freq|
a02 5.410000000 GHz|

7400 cEy StartFreq
5.350000000 GHz

StopFreq|
5.470000000 GHz

CF Step
12.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q D SENSEINT ALIGNALTO 07:57:58 AM Jul 18, 2013
‘ #Avg Type: RMS TRACE Sise Frequency
n Trig: Free Run Avg|Hold: 100/100 TVPE|A
PNO: Fast ——
IFGain:High #BAtten: 0 dB DET|& P R HT T

Mkr1 5.469 40 GHz Auto Tune
Ref Offset13.2 dB
19 gBidiv Ref 100.19 dByV 45.730 dBUV

Center Freq|
a02 5.410000000 GHz|

StartFreq|
5.350000000 GHz

StopFreq|

S 5 470000000 GHZ

Q

CF Step
12.000000 MHz|
Auto Man

FreqOffset
0 Hz|

Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.00 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

Agilent Spectrum Analyzer - Swept SA
tl RL

RF 509  DC SENSEINT) ALIGHAUTO 07:51:40 AM Jul 18, 2013

[ | #Avg Type: RMS TRACE[T - 55 5 Frequency
n T Trig:Free Run
PNO: Fast
IFGain:Haigh ' WActen: 0 dB per|P P
Auto Tune|
Ref Offset 13.2 dB
10 dBidiv  Ref 100.19 dBpV
Log
Center Freqjj

902

5.410000000 GHz|

802

StartFreq||
702 5.350000000 GHz

M“"f Stop Freq||
L LN T W o e R RN o LR Y i 9 ,}'.WWWMM 5.470000000 GHz

02 CF Step
12.000000 MHz
Auto Man
302
_ Freq Offset
0 Hz|
0.2
Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG

STATUS

LOW CHANNEL RESTRICTED, AVERAGE, VERT

Agilent Spectrum Analyzer - Swept SA
tl RL

ALIGNAUTO 07:50:47 AN Jul 18, 2013
‘ ¥Avg Type: RMS TR&CE[. - 3 158 Frequency

PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TYPE ﬁ P

IFGain:High #Atten: 0 dB DET

Auto Tune|
Ref Offset 13.2 dB

10dBidiv. Ref 100.19 dBpV
Log

Center Freq
5.410000000 GHz

902

802

StartFreq|
5.350000000 GHz

StopFreq|
5.470000000 GHz

CF Step
12.000000 MHz|
Auto Man

Freq Offset
0 H|

Start 5.35000 GHz Stop 5.47000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHZ* Sweep 1.00 ms (1001 pts)

MSG

STATUS
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

Agilent Spectrum Analyzer - Swapt SA
RL RF S09 _ DC SEMSE:INT| ALIGNAUTO 04,07:03 AM Jul25, 2013
#Avg Type: RMS TRACE[T 305 6 Frequency

PNO: Fast .:,‘ Trig: Free Run
IFGain:High #Atten: 0 dB

DET|P F M

Auto T
Ref Offset 25 dB Mkr1 5.728 3 GHz uto Tune

E%gBldiv Ref 5.00 dBm -40.957 dBm

Center Freq|
-5.00 5.775000000 GHz|

StartFreq
5.725000000 GHz|

K3 Stop Freq|
by, 5.825000000 GHz

L
VPP A R

CF Step
10.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

Start 5.72500 GHz Stop 5.82500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS

HIGH CHANNEL BANDEDGE, PEAK, VERT

Agilent Spectrum Analyzer - Swapt SA
RL RF S09 _ DC SEMSE:INT| ALIGNAUTO 04,02:22 AM Jul 25, 2013
#Avg Type: RMS TRACE[T 305 6 Frequency

N ) ‘ Trig: Free Run v
PNO: Fast )
IFGain:High © #Atten: 0 dB DerlP F R

Mkr15.728 4 GHz| ~ AutoTune
Ref Offset 25 dB
Log T Rer 5.0 dgm -34.098 dBm

Center Freq|
-5.00 5.775000000 GHz|

StartFreq
5.725000000 GHz|

Stop Freq|
5.825000000 GHz|

CF Step
10.000000 MHz|
Auto Man

Freq Offset|
0 Hz|

Start 5.72500 GHz Stop 5.82500 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474
HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

UL Fremont - Chamber D 11 Jul 2813 18:18:56

Rodioted Emissions 3-Meters

Projest Number: 13U15555
Configurat ion:EUT alone, Y Position
Mode:Tx, W56, 11nHT4B 2Tx, Ch1B2, 067
Testefl by / SN: 0. Su / 21858

it (dBulU/m)

Avg Limit (dBuU/m)

(dBulU/m) Horizontal

ae 168868
Freguency [MH=z]

flange [fz] bot Rl U/ g Tp S Pio Pl Lobel Range (] Dot fBl VBN / fug Typ Soep  Plo ok Lobel

1: |50 [T futo/Gpled 5081 I Horizontal 7 10600-1 BB PEK I 3B Ptofpled T8I I/ forizonta
feeT [ | fuio/lpled 2001 InfE Borizoatol 9:5080-601 P 3Bk futofpled 281 I/ Forizonto
5501516830 KN M fuio/lpled 12 Inifil  Horizontol

FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 18 Jul 2813 Rev 9.5 13 Jun

UL Fremont - Chamber D 11 Jul 2813 18:18:56

Rodiated Emissions 3-Meters

Prajekbt Number: 13U15555
Confijuration:EUT alone, Y Position
Mode: x, W56, 11nHT4B 2T, Ch182, 067
Tested by / SN: 0. Su / 21858

Peak Limit (dBulU/m)

Avg Limit (dBuU/m)

(dBulU/m) Uertical

ae 168068
Freguency [MH=z]

flange (1121 Tot RN VB / g Top S Pis Fapoflode  Lobol fange (2] Dot FBl UGN / g T Swp Plo s/l Lobe

FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 18 Jul 2813 Rev 9.5 13 Jun
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

Trace Markers

Frequency Meter Det AF T346 Amp/Cbl/Fitr Corrected Avg Limit Margin (dB) Peak Limit Margin (dB) Height Polarity
(GHz) Reading (dB/m) /Pad Reading (dBuV/m) (dBuVv/m) (cm)

(dBuv) (dB) (dBuV/m)
5.905 39.86 PK 35.6 -20.9 54.56 - - 74 -19.44 201 H

PK - Peak detector
Radiated Emissions

Frequency Meter Det AF T346 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dB) (dBuV/m)
5.906 15.17 Av 35.6 -20.9 29.87 53.97 -24.1 74 -- 285 145 H

Av - average detection
FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 10 Jul
2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474
MID CHANNEL

11 Jul 2813 18:48:18

Rodioted Emissions 3-Meters

UL Fremont - Chamber D

Projest Number: 13U15555
Configuration:EUT alone, Y Position
Mode:x, W56, 11nHT4B 2Tx, Chli@, 067
Tested by / SN: 0. Su / 21858

Limit CdBuU/m)

Avg Limit (dBulU/m)

(dBulU/m) Horizontal

18888
Freguency [MH=z]

flange [fz] bot Rl U/ g Tp
1|50 [T
3:5098-6015 BN N
5601516830 KN M

) > Fogs/lode Lol Range (] Dot fol VBN / fug Typ Soep  Plo tapollk Lol
futo/Gpled 5081 I Horizontal 7106015 PR I 3B futoflpled A /K forizonta
uio/Cpled 2081 Inf/MiAH  Horizontol 9:5080-6015 PEK M 3k Auto/Cpled 281 Inf/milH rizonto
fuioflpled 12 Iniil  Horizontol

FCC Part15C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 38915 18 Jul 2813 Rev 9.5 13 Jun

UL Fremont - Chamber D 11 Jul 2813 18:48:18

Rodioted Emissions 3-Meters

Projeqt Number: 13U15555
Configuration:EUT alone, Y Position
Mode:Tx, W56, 11nHT48 2Tx, Ch118, 067
Testeg by / SN: 0. Su / 21B58

Peak Limit (dBulU/m)

Avg Limit (dBuU/m)

(dBulU/m) Uertical

10008

ae
Freguency [MH=z]

Ronge CHz] Tet oI VU / fvg Typ S Plo Fupo/Mode  Lobel Range [t Dot B UBH /g Typ Guep  Pts fiupoflode  Lobel

Rev 9.5 13 Jun

FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 18 Jul 2813

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 10
Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474
HIGH CHANNEL

11 Jul 2813 11:14:59

Rodioted Emissions 3-Meters

UL Fremont - Chamber D

Projest Number: 13U15555
Configuration:EUT alone, Y Position
Mode: Ty, W56, 11nHT4B 2T, Ch134, 067
Tested Joy / SN: 0. Su / 21858

Limit CdBuU/m)

Avg Limit (dBulU/m)

(dBulU/m) Horizontal

18888
Freguency [MH=z]

flange [fz] bot Rl U/ g Tp
1|50 [T
3:5098-6015 BN N
5601516830 KN M

) > Fogs/lode Lol Range (] Dot fol VBN / fug Typ Soep  Plo tapollk Lol
futo/Gpled 5081 I Horizontal 7106015 PR I 3B futoflpled A /K forizonta
uio/Cpled 2081 Inf/MiAH  Horizontol 9:5080-6015 PEK M 3k Auto/Cpled 281 Inf/milH rizonto
fuioflpled 12 Iniil  Horizontol

FCC Part15C All 56Hz UNII and DTS Spurious Emissions with Average Scan.TST 38915 18 Jul 2813 Rev 9.5 13 Jun

UL Fremont - Chamber D 11 Jul 2813 11:14:59

Rodioted Emissions 3-Meters

Project Number: 13U15555
Configuration:EUT alone, Y Position
Mode:Tx, W56, 11nHT4B 2Tx, Ch134, 067
Tested by / SN: 0. Su / 21B58

Peak Limit (dBulU/m)

Avg Limit (dBuU/m)

(dBulU/m) Uertical

o] 10008

Freguency [MH=z]

Ronge CHz] Tet oI VU / fvg Typ S Plo Fupo/Mode  Lobel Range [t Dot B UBH /g Typ Guep  Pts fiupoflode  Lobel

Rev 9.5 13 Jun

FCC Part!5C All 56Hz UNIT and DTS Spurious Emissions with Average Scan.TST 38915 18 Jul 2813

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 10
Jul 2013Rev 9.5 13 Jun 2013
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REPORT NO: 15U21850-E29V2

FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

9.2.16

ANTENNA PORT:

BLUETOOTH ON

WORST-CASE 2.4GHZ & 5GHZ BAND CO-LOCATION

GFSK, MID CHANNEL

Agilent Spectrum Analyzer - Swept SA

RL

RF S0%  DC

SEMSE!INT

ALIGH AUTO 05:17:28PM Sep 04, 2013

10 dBidiv
Log

Ref Offset11.4 dB
Ref 30.00 dBm

T Trig:Free Run
#Atten: 30 dB

PNO: Fast
IFGain:Low

#Avg Type: RMS TRACE[10 345 &

Frequency

T
CeT|P N NN R

Mkr1 2.447 GHz
14.374 dBm

Auto Tune|

Center Freq|
8.000000005 GHz|

StartFreq|
1.000000000 GHz|

Stop Freq|
15.000000010 GHz|

CF Step
1.400000001 GHz
[Auto Man

MsG

Start 1.000 GHz
#Res BW 1.0 MHz

#VBW 1.0 MHz

Stop 15.000 GHz
Sweep 140 ms (601 pts)

STATUS

Freq Offset
0 Hz|

BLUETOOTH OFF WiFi ON

GFSK OFF WiFi CHANNEL 40

Agilent Spectrum Analyzer - Swept SA

RL

RF S0Q DC

SEMSE:INT

ALIGN AUTO 04:05:52PM Sep 04, 2013

10 dBidiv
Log

Ref Offset 11.4 dB
Ref 30.00 dBm

e} Trig: Free Run
#Atten: 30 dB

PNO: Fast
IFGain:Low

#Avg Type: RMS TRA:E” 34568

Frequency

Avg|Hold:>100i100 T
D[P 1T

Mkr1 6.200 GHz
14.214 dBm

Auto Tune|

CenterFreq|
8.000000000 GHz|

StartFreq
1.000000000 GHz|

Stop Freq,
15.000000000 GHz

CF Step
1.400000000 GHz
Auto Man

MSG

Start 1.000 GHz
#Res BW 1.0 MHz

#VBW 1.0 MHz

Stop 15.000 GHz
Sweep 140 ms (601 pts)

STATUS

Freq Offset
0 Hz
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474
BLUETOOTH AND WiFi CO-LOCATION

BLUETOOTH AND WiFi 5GHz

Agilent Spectrum Analyzer - Swept SA

i RL RF s0% DC ] ALIGN AUTO 04:03:32PM Sep 04, 2013
| #Avg Type: RMS TRACE[10 345 6 Frequency
PNO: Fast 0 1'9:Free Run Avg|Hold:>100100 T ‘
IFGain:Low #Atten: 30 dB oeT/P

Auto Tune|

Ref Offset 11.4 dB
E%gBldiv Ref 30.00 dBm

Center Freq|
8.000000000 GHz|

StartFreq
1.000000000 GHz

Stop Freq|
15.000000000 GHz|

Start 1.000 GHz Stop 15.000 GHz CF Step
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 140 ms (601 pts) | 4 400000000 GHZ|

[MR[MODE[TRCfSCL] T v ] FUNCTION FUNCTION WIDTH FUNCTION WALUE Auto Man
N f 2.447 GHz 14.396 dBm

f 4.873 GHz -30.749 dBm

5.200 GHz 14.960 ¢Bm FreqOffset

7.323 GHz -29.602 dBm 0Hz
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

RADIATED HARMONICS AND SPURIOUS EMISSIONS

RESULTS
Frequency Meter Det AF Amp/Cbl Corrected Peak Margin Class B Margin Polarity
T344 /Pad Limit (dB) Avg Limit (dB)
(GH2) Reading (db/m) Reading (dBuVv/ (dBuVv/m)
m)
(dBuVv) (dBuVolts)
4.882 52.921 PK 34.3 -27.3 45.921 74 -28.079 - - H
7.325 55.157 PK 359 -26.4 45.657 74 -28.343 - - H
PK - Peak detector
Frequency Meter Det AF Amp/Cbl Corrected Peak Margin Class B Margin Polarity
T344 [Fltr/Pad Limit (dB) Avg Limit (dB)
(GHz) Reading (db/m) Reading | (dBuV/ (dBuv/m)
m)
(dBuVv) (dBuVolts)
4.883 45.533 AV 34.3 -27.3 38.533 - - 54 -15.467 H
7.325 46.811 AV 359 -26.4 37.311 - - 54 -16.689 H

AV — Average RMS detector

Measurements were taken using the worst case polarity.

Page 276 of 336
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .




REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
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9.3. WORST-CASE ABOVE 18 GHz

SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION, HORIZONTAL &
VERTICAL)

5.2 GHz BAND

UL EMC 23 Aug 26813 18:49:53

RF Emis=sions

185

95 Pro ject: 131115555
Configuration:EUT Only

Made LLAN 5.2GH=z HT28 2TX Mid Ch
55 Tested by:F. Guarnerc

Feak Limit CdBuls/md

75

65

Avg Limit CdBul/ml
55
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18-26GH=z §_2GHz 073 DAT 12746 23 Aug 2613 Rev 9.5 13 Jun 2813
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SPURIOUS EMISSIONS 26 TO 40 GHz (WORST-CASE CONFIGURATION, HORIZONTAL &
VERTICAL)

5.2 GHz BAND

UL EMC 23 Aug 2013 11:83:08

185

RF Emissions

95 Praject: 13015555

Conf iguretion; EUT Only

Mode WLAN 5.2GHz HT28 2TxX Mid Ch
a5 Tested byiF. Guarnero

Peok Limit (dBulU/m)

75

63

Avg Limit CdBuU/m)
55
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SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION, HORIZONTAL &
VERTICAL)

5.3 GHz BAND

UL EMC 23 Aug 26813 11:58:44

RF Emis=sions

185

95 Pro ject: 131115555
Configuration:EUT Only

Made LLAN 5.3GH=z HT28 2TX Mid Ch
55 Tested by:F. Guarnerc

Feak Limit CdBuls/md

75

65

Avg Limit CdBul/ml
55
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DATE: DECEMBER 02, 2015

SPURIOUS EMISSIONS 26 TO 40 GHz (WORST-CASE CONFIGURATION, HORIZONTAL &

VERTICAL)

5.3 GHz BAND
WBSUL EMC 23 Aug 2813 11:44:59
RF Emissions
95 Pro ject: 13115555
Configuration:EUT Only
Made WLAN 5.3GHz HT28 2TX Mid Ch
55 Tested by:F. Guarnerc
75 FPeak Limit CcBul/m)
65
s
2
- Avg Limit CdBuU/ml
2 55
3
w
S
45
35
‘ o A A A it g
25 e e ety s sk dnsd A g o b P i g TR VT s
RIS R TR T YRR iy AT
15
260804 4306808
Freguency [CMH=1]
Rorge (] Tat B 1B/ fig Tip Sep Ple fopohds  Loel Fargo (i) Tet R LB 7 g Top S Pla fopu/fos  Lobsl
1 2500440050 W nagltpled 168 1/ Hor antal

EE-4BGHz 5_3GHz 073 .0AT 36915 2 Aug 2813

Rev 9.5 13 Jun 2813

Page 280 of 336

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701J
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .



REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION, HORIZONTAL &
VERTICAL)

5.6 GHz BAND

UL EMC 23 Aug 26813 11:568:52

RF Emis=sions

185

95 Pro ject: 131115555
Configuration:EUT Only

Made LLAN 5. 6GH=z HT28 2TX Mid Ch
55 Tested by:F. Guarnerc

Feak Limit CdBuls/md

75

65

Avg Limit CdBul/ml
55
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SPURIOUS EMISSIONS 26 TO 40 GHz (WORST-CASE CONFIGURATION, HORIZONTAL &

VERTICAL)

5.6 GHz BAND
WBSUL EMC 23 Aug 2813 12:13:13
RF Emissions
95 Pro ject: 13115555
Configuration:EUT Only
Made LLAN 5.6GH=z HT28 2TX Mid Ch
55 Tested by:F. Guarnerc
75 Feak Limit CcdBul/ml
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e
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DATE: DECEMBER 02, 2015

9.4.

WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

UL Fremont - Chamber E

Project: 13015555
Conf iguration:EUT Only

Tested by:F. Guarnero

Rodioted Emissions - 3 Meters

Mode:5.6GHz HT28 2TX Ch 108

1 Jul 2813 17:21:51

(dBulU/m) Horizontal

o

g

160

Freqguency [MH=z=]

Dl ROl UG/ g Typ

Rarge CHHz]
131 PERC 128 1M

S Pls Fps/Mode
(T i o

Lobel
Horizontal

Range [ftz] Det B VBN / g T
3:30-10 R

Geep Pl ¥ abe
W A BN oot

Sups/tade  Lobel

FCC Part 15 Subpart C 30-1088MHz. TST B4348 26 Jun 2813

Rev 9.5 13 Jun

UL Fremont - Chamber E

11 Jul 2813 17:21:51

Project 13015555
Conf igurat ion:EUT Only

Tested by:F. Guarnero

Rodioted Emissions — 3 Meters

Mode:5.6GHz HT28 2TX Ch 108

(dBulU/m) Uertical

160

Frequency [MH=z=]

Rarge CHHz] Bet RGN VU / fvg Typ Sueep

Ple Fpe/lode  Lobel

Range (Hfz] Det B U/ g Typ Seep

Pis Fups/tode  Lobel

FCC Part 15 Subpart C 30-1808MHz. TST B4348 26 Jun 2013

Rev 9.5 13 Jun
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Trace Markers

Marker Frequenc Meter Det AF T408 Amp/Cbl Correcte QPk Limit Margin Height Polarity

y Reading (dB/m) (dB) d (dBuVv/m) (dB) (cm)

(MHz) (dBuVv) Reading

(dBuVv/m)

1 50.1275 34.03 PK 7.9 -27.7 14.23 40 -25.77 400 H
2 79.955 35.24 PK 7.7 -27.7 15.24 40 -24.76 400 H
3 171.135 33.78 PK 11.7 -27.3 18.18 43.52 -25.34 98 H
4 239.52 33.37 PK 115 -26.3 18.57 46.02 -27.45 98 H
5 45.7625 39.87 PK 10 -27.5 22.37 40 -17.63 100 \
6 79.955 39.96 PK 7.7 -27.7 19.96 40 -20.04 100 \
7 519.1225 30.65 PK 18.1 -25.9 22.85 46.02 -23.17 100 \

PK - Peak detector
FCC Part 15 Subpart C 30-1000MHz.TST 04348 26 Jun 2013Rev 9.5 13 Jun 2013

Page 284 of 336
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .




REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak | Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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WORST EMISSIONS

Line-L1 .15 - 30MHz

Trace Markers

Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CISPR 11/22 Margin to CISPR 11/22 Margin to

(MHz) Reading (dB) 1&3 (dB) Reading Class B Limit (dB) Class B Limit (dB)
(dBuV) dB(uVolts) Quasi-peak Average

1 438 475 PK 1 0 47.6 57.1 -9.5

2 438 27.06 Av 1 0 27.16 - - 47.1 -19.94

3 .609 46.28 PK 1 0 46.38 56 -9.62

4 .609 23.97 Av 1 0 24.07 - - 46 -21.93

13 .7935 43.02 PK 1 0 43.12 56 -12.88

14 .7935 22.9 Av 1 0 23 - - 46 -23

5 .8655 46.03 PK 1 0 46.13 56 -9.87

6 .8655 23.03 Av 1 0 23.13 - - 46 -22.87

7 .9645 45.67 PK 1 0 45.77 56 -10.23

8 .9645 22.15 Av 1 0 22.25 - - 46 -23.75

9 1.2165 46.86 PK 1 1 47.06 56 -8.94

10 1.2165 20.54 Av 1 1 20.74 - - 46 -25.26

11 1.491 44.68 PK 1 1 44.88 56 -11.12

12 1.491 22.25 Av 1 1 22.45 - - 46 -23.55

PK - Peak detector
Av - average detection
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LINE 1 RESULTS

UL Fremant, CA CE Roam 23 Aug 2813 143054
: : : oo ‘ Comducted RFI Uoltage
Project Noii3U155355

Client Nomes:Molus

Mode | /Devics  WLAN UNIT lWorst Cose
Test Uolt/Freqg:12dU/08Hz

Test BH : Dummg Yu

dBECulalts)

Line-L1

h 1. h h h h h H h :W:B
Freguemncy CMH=]

Renge [MHz1 Det  REUCHz] UBUCHz]  Suesp Label Romge [MHz] Det  RBWHz] UBUCHz]  Sueep Label
1:.15-38 PE/B 16k nfa NETERE S Line-L1

File: UNIT Uorst Case DAT
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WORST EMISSIONS

Line-L2 .15 - 30MHz

Trace Markers

Marker Frequency Meter Det T24IL L2 LC Cables Corrected CISPR 11/22 Margin to CISPR 11/22 Margin to

(MHz) Reading (dB) 2&3 (dB) Reading Class B Limit (dB) Class B Limit (dB)
(dBuV) dB(uVolts) Quasi-peak Average

15 438 485 PK 1 0 48.6 57.1 -8.5

16 438 29.49 Av 1 0 29.59 - - 47.1 -17.51

17 .6135 46.56 PK 1 0 46.66 56 -9.34

18 .6135 26.46 Av 1 0 26.56 - - 46 -19.44

19 .789 44.87 PK 1 0 44.97 56 -11.03

20 .789 28.11 Av 1 0 28.21 - - 46 -17.79

21 .8745 48 PK 1 0 48.1 56 -7.9

22 .8745 28.46 Av 1 0 28.56 - - 46 -17.44

23 .96 47.4 PK 1 0 47.5 56 -8.5

24 .96 27.45 Av 1 0 27.55 - - 46 -18.45

25 1.2255 48.3 PK 1 1 485 56 -7.5

26 1.2255 28.35 Av 1 1 28.55 - - 46 -17.45

27 1.4865 46.96 PK 1 1 47.16 56 -8.84

28 1.4865 30.2 Av 1 1 30.4 - - 46 -15.6

PK - Peak detector
Av - average detection
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LINE 2 RESULTS

UL Fremant, CA CE Roam 23 Aug 2813 143054
: : : oo ‘ Comducted RFI Uoltage
Project Noii3U155355

Client Nomes:Molus

Mode | /Devics  WLAN UNIT lWorst Cose
Test Uolt/Freqg:12dU/08Hz

Test BH : Dummg Yu

Line-L2 dBCulalts)

h 1. h h h h h H h :W:B
Freguemncy CMH=]

Renge [MHz1 Det  REUCHz] UBUCHz]  Suesp Label Romge [MHz] Det  RBWHz] UBUCHz]  Sueep Label
1:.15-38 PE/B 16k nfa NETERE S Line-L1

File: UNIT Uorst Case DAT
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11. DYNAMIC FREQUENCY SELECTION

DATE: DECEMBER 02, 2015

11.1. OVERVIEW

11.1.1.  LIMITS
ECC

§15.407 (h) and FCC 06-96 APPENDIX “COMPLIANCE MEASUREMENT PROCEDURES
FOR UNLICENSED-NATIONAL INFORMATION INFRASTRUCTURE DEVCIES OPERATING

IN THE 5250-5350 MHz AND 5470-5725 MHz BANDS INCORPORATING DYNAMIC
FREQUENCY SELECTION”.
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Table 1: Applicability of DFS requirements prior to use of a channel

Requirement

Operational Mode

Master Client (without Client (with
radar detection) radar detection)
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availability Check Time | Yes Not required Not required
Uniform Spreading Yes Not required Not required

Table 2: Applicability of DFS requirements during normal operation

Requirement Operational Mode
Master Client Client
(without DFS) (with DFS)
DFS Detection Threshold Yes Not required Yes
Channel Closing Transmission Time Yes Yes Yes
Channel Move Time Yes Yes Yes

Table 3: Interference Threshold values, Master or Client incorporating In-Service

Monitoring

Maximum Transmit Power Value
(see note)

= 200 milliwatt -64 dBm

< 200 milliwatt -62 dBm

Note 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna

Note 2: Throughout these test procedures an additional 1 dB has been added to the amplitude
of the test transmission waveforms to account for variations in measurement equipment. This
will ensure that the test signal is at or above the detection threshold level to trigger a DFS

response.

Page 291 of 336

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701J

TEL: (510) 771-1000

FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .




REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

Table 4: DFS Response requirement values

Parameter Value

Non-occupancy period 30 minutes

Channel Availability Check Time 60 seconds

Channel Move Time 10 seconds

Channel Closing Transmission Time 200 milliseconds +
approx. 60 milliseconds
over remaining 10 second
period

The instant that the Channel Move Time and the Channel Closing Transmission Time begins is
as follows:

For the Short pulse radar Test Signals this instant is the end of the Burst.

For the Frequency Hopping radar Test Signal, this instant is the end of the last radar burst
generated.

For the Long Pulse radar Test Signal this instant is the end of the 12 second period defining the
radar transmission.

The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to
facilitate channel changes (an aggregate of approximately 60 milliseconds) during the
remainder of the 10 second period. The aggregate duration of control signals will not count quiet
periods in between transmissions.

Table 5 — Short Pulse Radar Test Waveforms

Radar Pulse Width PRI Pulses Minimum Minimum
Type (Microseconds) | (Microseconds) Percentage of | Trials
Successful
Detection
1 1 1428 18 60% 30
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120
Table 6 — Long Pulse Radar Test Signal
Radar Bursts | Pulses | Pulse Chirp PRI Minimum Minimum
Waveform per Width Width (usec) Percentage Trials
Burst (usec) | (MHz) of Successful
Detection
5 8-20 1-3 50-100 | 5-20 1000- 80% 30
2000
Table 7 — Frequency Hopping Radar Test Signal
Radar Pulse | PRI Burst | Pulses | Hopping Minimum Minimum
Waveform | Width | (usec) | Length | per Rate Percentage of Trials
(usec) (ms) Hop (kH2) Successful
Detection
6 1 333 300 9 .333 70% 30
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DATE: DECEMBER 02, 2015

11.1.2. TEST AND MEASUREMENT SYSTEM

RADIATED METHOD SYSTEM BLOCK DIAGRAM

Burst Generator

10 MHz

Frequency
Signal Generator Reference

RF OUT
Common

Signal Generator
Combiner/Divider

Port 1

Spectrum Analyzer

RF IN
Common

Spectrum Analyzer
Combiner/Divider

Port 2 | |
4| Step Attenuator |— Port 1 Port 2

Isolator

—>

Isolator

—>

—| Step Attenuator

Monitoring
Antenna

Radar
Antenna

3 meters

EUT
Antenna
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SYSTEM OVERVIEW

The short pulse and long pulse signal generating system utilizes the NTIA software. The Vector
Signal Generator has been validated by the NTIA. The hopping signal generating system
utilizes the CCS simulated hopping method and system, which has been validated by the DoD,
FCC and NTIA. The software selects waveform parameters from within the bounds of the signal
type on a random basis using uniform distribution.

The short pulse types 2, 3 and 4, and the long pulse type 5 parameters are randomized at run-
time.

The hopping type 6 pulse parameters are fixed while the hopping sequence is based on the
August 2005 NTIA Hopping Frequency List. The initial starting point randomized at run-time and
each subsequent starting point is incremented by 475. Each frequency in the 100-length
segment is compared to the boundaries of the EUT Detection Bandwidth and the software
creates a hopping burst pattern in accordance with Section 7.4.1.3 Method #2 Simulated
Fregeuncy Hopping Radar Waveform Generating Subsystem of FCC 06-96 APPENDIX. The
frequency of the signal generator is incremented in 1 MHz steps from F_ to Fy for each
successive trial. This incremental sequence is repeated as required to generate a minimum of
30 total trials and to maintain a uniform frequency distribution over the entire Detection
Bandwidth.

The signal monitoring equipment consists of a spectrum analyzer. The aggregate ON time is

calculated by multiplying the number of bins above a threshold during a particular observation
period by the dwell time per bin, with the analyzer set to peak detection and max hold.

SYSTEM CALIBRATION

A 50-ohm load is connected in place of the spectrum analyzer, and the spectrum analyzer is
connected to a horn antenna via a coaxial cable, with the reference level offset set to (horn
antenna gain — coaxial cable loss). The signal generator is set to CW mode. The amplitude of
the signal generator is adjusted to yield a level of .64 dBm as measured on the spectrum
analyzer.

Without changing any of the instrument settings, the spectrum analyzer is reconnected to the
Common port of the Spectrum Analyzer Combiner/Divider. The Reference Level Offset of the
spectrum analyzer is adjusted so that the displayed amplitude of the signal is —64 dBm.

The spectrum analyzer displays the level of the signal generator as received at the antenna
ports of the Master Device. The interference detection threshold may be varied from the
calibrated value of —64 dBm and the spectrum analyzer will still indicate the level as received by
the Master Device.
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ADJUSTMENT OF DISPLAYED TRAFFIC LEVEL

A link is established between the Master and Slave and the distance between the units is
adjusted as needed to provide a suitable received level at the Master and Slave devices. The
video test file is streamed to generate WLAN traffic. The monitoring antenna is adjusted so that
the WLAN traffic level, as displayed on the spectrum analyzer, is at lower amplitude than the
radar detection threshold.

TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the DFS tests documented in
this report:

TEST EQUIPMENT LIST
Description Manufacturer Model Asset Number | Cal Due
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01178 09/18/13
Vector Signal Generator, 20GHz Agilent / HP E8267C C01066 11/20/13
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DATE: DECEMBER 02, 2015

11.1.3. SETUP OF EUT

RADIATED METHOD EUT TEST SETUP

Master Device

Controller and Server
Computer
with MPEG file

Slave Device
(EUT)

SUPPORT EQUIPMENT

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Wireless Access Point Cisco AIR-AP1252AG-A-K9 FTX130390D9 LDK102061
(Master Device)
AC Adapter (AP) Delta EADP-45BB B DTH1049902N DoC
Electronics
Notebook PC Apple MacBook Pro A1150 AOU257941 DoC
(Controller/Server)
AC Adapter Delta A1330 MV952157KAGKA DoC
(Controller/Server PC) Electronics
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11.1.4. SETUP OF EUT (CLIENT-TO-CLIENT
COMMUNICATIONS MODE)

RADIATED METHOD EUT TEST SETUP

Master Device EUT Slave Peer S_Iave
Device Device

with MPEG Player
and Codec

Controller and Server
Computer with

MPEG File Video Display

SUPPORT EQUIPMENT

The following support equipment was utilized for the DFS tests documented in this report:

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Wireless Access Point Cisco AIR-AP1252AG-A- FTX130390D9 LDK102061
(Master Device) K9
AC Adapter (AP) Delta Electronics EADP-45BB B DTH1049902N DoC
Notebook PC Apple MacBook Pro A1150 AOU257941 DoC
(Controller/Server)
AC Adapter (Controller/Server| Delta Electronics A1330 MV952157KAGKA DoC
PC)
Apple TV (Peer Slave Apple A1469 VO7JV1Z7FF54 | BCGA1469
Video Display Dell u2410f CN-0OFJ525N- DoC
72872-1B5-AGAL
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11.1.5. DESCRIPTION OF EUT

The EUT operates over the 5250-5350 MHz and 5470-5725 MHz ranges.
The EUT is a Slave Device without Radar Detection.

The highest power level within these bands is 22.18 dBm EIRP in the 5250-5350 MHz band and
23.57 dBm EIRP in the 5470-5725 MHz band.

The only gain antenna assembly consists of 2 antennas with individual gains of 2.60 dBi, and
2.11 dBi in the 5250-5350 MHz band and 3.66 dBi and 3.99 dBi in the 5470-5725 MHz band.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —-64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides margin to the limit.

The EUT uses one transmitter/receiver chain connected to an antenna to perform radiated tests.

WLAN traffic is generated by streaming the video file TestFile.mp2 “6 2 Magic Hours” from the
Master to the Slave in full motion video mode using the media Safari web browser.

TPC is not required since the maximum EIRP is less than 500 mW (27 dBm).

The EUT utilizes the 802.11a/n architecture. Two nominal channel bandwidths are
implemented: 20 MHz and 40 MHz.

The software installed in the EUT is 11B451.

UNIFORM CHANNEL SPREADING

This requirement is not applicable to Slave radio devices
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OVERVIEW OF MASTER DEVICE WITH RESPECT TO 815.407 (h) REQUIREMENTS

The Master Device is a Cisco Access Point, FCC ID: LDK102061. The minimum antenna gain
for the Master Device is 3.5 dBi.

The rated output power of the Master unit is > 23dBm (EIRP). Therefore the required
interference threshold level is —64 dBm. After correction for procedural adjustments, the
required radiated threshold at the antenna port is —64 + 1 = -63 dBm.

The calibrated radiated DFS Detection Threshold level is set to —64 dBm. The tested level is
lower than the required level hence it provides margin to the limit.

The software installed in the access point is 12.4(25d)JAL.
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11.2. RESULTS FOR 20 MHz BANDWIDTH

11.2.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5500 MHz.

11.2.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
w@- Agilent 20:06:27 Aug 21, 2013 R T [|FregiChannel

Mkr1  16.7 ms Conter F

; 4 ener Fred

Bef .-ll] dBm #Atten 0 dB £3.99 dBm £ 0000000 Gl
#Peak

Start Freq

560000000 5Hz

Stop Freg

5.50000000 GHz

(|él.ll CF Step

3.00000000 MHz
LgAv At o Ilan|

w1 s2 Freq Offset
s3 v 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 30.4 ms (8001 pts)
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TRAFFIC

SLAVE TRAFFIC
# Agilent 18:01:30 Aug 21, 2013 R T [Freg/Channel

Mkr1 126 ms Certer E

_ . : enter Freq

Ref 40 dBm #Atten 0 dB 131 dBm_{l - 0000 GHz
#Peak

Log

10 Start Freq
dB/ £.50000000 GHz
Offst
141
dB Stop Freq
550000000 GHz

0l TP INETIN 1Y T PPN NN '
£4.0
dBm | ||| L | ] IRFIRN AT L CF Step

|| 3.00000000 MHZ
uto hdan

LgAv

w1 s2 Freq Offset
S3 FS 0.00000000° Hz

AR
aff): .
ETun Signal Track
n oiff

Center 5.500 000 GHz Span 0 Hz
Res BW 3 MHz #VBW 3 MHz Sweep 16 s (3001 pts)
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RESULTS

11.2.3. OVERLAPPING CHANNEL TESTS

These tests are not applicable.

11.2.4. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =

(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.158 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IC 4.0 260
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MOVE TIME

MOVE TIME
- Agilent 18:03:05 Aug 21, 2013 R T [|Freg/Channel

A MEFT 158 ms Corter F
Ref 40 dBm #Atten 0 B -19.96 dB EMLEr Freq
#Peak £.50000000 GHz
Log

10 Start Freq
dB/ 5.50000000 GHz
Offst
4.1
dB Stop Freq
5.50000000 GHz

ull

£4.0
dBm CF Step

3.00000000 hHz
Auto hdan|

LgAv

Center 5.500 000 GHz Span 0 Hz
Res BW 3 MHz #WBW 3 MHz Sweep 16 s (8001 pts)

Matker Trace X Pz Amplitude
1R 1) 1.674 = -64.20 dBm
14 1 168 ms -19.96 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off
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CHANNEL CLOSING TIME

CLOSING TIME
e Agilent 18:10:27 Aug 21, 2013

R T

Freg/Channel

Ref 40 dBm

#Atten 0 dB

A MEFT 200 ms

-30.33 dB

#Feak
Log

10
dB/

Offst
4.1
dB

ull

Center Freq
550000000 GHz
Start Freq
550000000 GHz

Stop Freq
5.50000000 GHz

£4.0
dBm

LgAv

CF Step
3.00000000 hHz
Auto hdan|

W1 52
S3 V

AR
off):

FTun

Center 5.500 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz
Sweep 600 ms (8001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmission was observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

-90.0

=
]
k=)
h=)
Q
o
3
)
[=
[=
=
<X

-100.0

-110.0

-120.0

-130.0

-140.0
0.000000

7.500000
Time (s)

1.874 Lon.26 @[F| Print
15.000 l90.26 @ | "

Time Per Pins Above
Bin {ms) | Threshold

2

| [e8E @l [r:z
.0000

B
h
k.

|Aggregate Time Above Threshold
Between T1 and T2 {ms) Exit

0.00 @
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Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME

-90.0
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[
un])
=)
—
@
i
=
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=
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-100.0

-110.0

7.500000 10.000000
Time (s)

1.674
[15.000

12,50

fon.26
f9o.26

0000 16.000000

2"
ol

Print
Screen

@

Bins Above
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Aggregate Time Above Threshold

2 4.00
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w
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11.3. RESULTS FOR 40 MHz BANDWIDTH

11.3.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5510 MHz.

11.3.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
w@- Agilent 20:03:36 Aug 21, 2013 R T [|FregiChannel

Mkr1 18.13 ms Conter F

; 4 ; ener Fred

Bef .-ll] dBm #Atten 0 dB £4.01 dBm £ 51000000 GHe
#Peak

Start Freq

5.61000000 5Hz

Stop Freg

5.51000000 GHz

(|él.ll CF Step

3.00000000 MHz
LgAv At o Ilan|

w1 s2 Freq Offset
s3 v 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Center 5.510 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 30.4 ms (8001 pts)
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TRAFFIC

SLAVE TRAFFIC
s Agilent 18:12:20 Aug 21, 2013 R T [Freg/Channel

Wit 26665 |
. . - enter -red

Ref 40 dBm #Atten 0 dB 76.82 dBm_{l - = fooooo GHz

#Peak

Log |

10 Start Freq
dB/ 551000000 GHz
Offst
141
dB Stop Freq
551000000 GHz

0l b ] n
£4.0
dBm 1 minn CF Step

3.00000000 MHz
uto hdan

LgAv

w1 s2 Freq Offset
S3 FS 0.00000000° Hz

AR
aff): .
ETun Signal Track
On

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz #VBW 3 MHz Sweep 16 s (3001 pts)
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RESULTS

11.3.3. OVERLAPPING CHANNEL TESTS

These tests are not applicable.

11.3.4. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =

(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.040 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IC 8.0 260
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MOVE TIME

MOVE TIME
w@h Agilent 18:15:24 Aug 21, 2013 R T [|Freg/Channel

A Mkr 40 ms Corter F
Ref 40 dBm #Atten 0 B -16.09 dB EMLer Freq
#Peak £.51000000 GHz
Log

10 Start Freq
dB/ 5.51000000 GHz
Offst
4.1
dB Stop Freq
5.51000000 GHz

ull

£4.0
dBm CF Step

3.00000000 hHz
Auto hdan|

LgAv

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz #WBW 3 MHz Sweep 16 s (8001 pts)

Matker Trace X Pz Amplitude
1R 1) 1772 -64.47 dBm
14 ) 40 me 1609 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off
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CHANNEL CLOSING TIME

CLOSING TIME
e Agilent 18:21:58 Aug 21, 2013

R T

Freg/Channel

Ref 40 dBm

#Atten 0 dB

A MEFT 200 ms

-31.06 dB

#Feak
Log

10
dB/

Offst
4.1
dB

ull

Center Freq
551000000 GHz
Start Freq
551000000 GHz

Stop Freq
5.51000000 GHz

£4.0
dBm

LgAv

CF Step
3.00000000 hHz
Auto hdan|

W1 52
S3 V

AR
off):

FTun

Center 5.510 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz
Sweep 600 ms (8001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmission is observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME
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Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME
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11.3.5. NON-OCCUPANCY PERIOD

RESULTS

No EUT transmissions were observed on the test channel during the 30-minute observation
time.

NON-OCCUPANCY PERIOD
e Agilent 21:24:53 Aug 26, 2013 R T [Freg/Channel

Ahdkel 1.8 ks Center E
; m enter Freq
Ref 40 dBm #Atten 0 dB -26.81 dB
#Peak 5.61000000 5Hz
*
Start Freq
5.51000000 GHz
Stop Freq
561000000 GHz

(IB;II CF Step

3.00000000 MHz
LgAv Auto Ilan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz
AA

aff): :
ETun Signal Track
On Off

Center 5.310 000 GHz Span 0 Hz | ‘
Res BW 3 MHz VBW 3 MHz Sweep 2 ks (8001 pts)
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11.4. CLIENT-TO-CLIENT COMMUNICATIONS MODE RESULTS FOR
20 MHz BANDWIDTH

11.4.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5500 MHz.

11.4.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
e Agilent 20:06:27 Aug 21, 2013 R T |FregiChannel

Mkr1  16.7 ms Conter F

; m efner Fred
Eef .—10 dBm #Atten 0 dB £3.99 dBm 5 0000000 GHz
#Peak
Log
10 Start Freq
dB/ 560000000 GHz
Offst
141
dB Stop Freq
DI 550000000 GHz

£4.0
dBm CF Step

3.00000000 hMHz

LygAv Auto Mar

w1 s2 Freq Offset
53 v 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Off

Center 5.500 000 GHz Span 0 Hz ‘
Res BW 3 MHz #WBW 3 MHz Sweep 30.4 ms (B001 pts)
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FCC ID: BCGA1474

TRAFFIC

SLAVE TRAFFIC
5 Agilent 18:32:30 Aug 21, 2013 R T [Freg/Channel

Wit o785 |

. . - enter -red

Ref 40 dBm #Atten 0 dB 73.93 dBm_{l - 0000 GHz
#Peak

Log |

10 Start Freq
dB/ £.50000000 GHz
Offst
141
dB Stop Freq
550000000 GHz

ol Y RTRN U P 1 TR PR FRLSA TR RORtaTa WYL EYUPVTRCERAT
£4.0
(IB“] HEILIWIRIR AL INERAR RITIRIEIE RAWL 11 RIMIEITITIN RIRIE RIIM1 INAIEIRIIIE] REQ| RIGUGAIQINILAL RITIRAE 6 11Q01M 1M 1S INURI IH2011 CF Step

|| 3.00000000 MHz
uto hdan

LgAv

w1 s2 Freq Offset
S3 FS 0.00000000° Hz

AR
aff): .
ETun Signal Track
On

Center 5.500 000 GHz Span 0 Hz
Res BW 3 MHz #VBW 3 MHz Sweep 16 s (3001 pts)
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REPORT NO: 15U21850-E29V2

FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

RESULTS

11.43. OVERLAPPING CHANNEL TESTS

These tests are not applicable.

11.4.4. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =

(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.242 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 6.0 60
IC 32.0 260
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015

FCC ID: BCGA1474

MOVE TIME

MOVE TIME

w@h Agilent 18:34:28 Aug 21, 2013 R T [|Freg/Channel

Ref 40 dBm

A MEFT 242 ms
#Atten 0 dB 1463 dB Center Freg

#Feak

5.50000000 GHz

Log
10

dB/

+]

Start Freq

Offst

5.50000000 GHz

“14.1

dB

Stop Freq
5.50000000 GHz

ull

£4.0
dBm

CF Step

3.00000000 MHz

LgAv

Auto hdan|

Res BW 3 MHz

Center 5.500 000 GHz

Span 0 Hz

#VBW 3 MHz Sweep 16 s 8001 pts) Freq Offset

0.00000000 Hz

Marer Trace
1R (13
14 [4)]

X Pz Amplitude
1.65 = -64.06 dBm
242 ms -14.62 dB

Signal Track
On Off
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REPORT NO: 15U21850-E29V2

FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

CHANNEL CLOSING TIME

CLOSING TIME
4 Agilent 18:49:41 Aug 21, 2013

R T

Freg/Channel

Ref 40 dBm

#Atten 0 dB

A MEFT 200 ms

-31.15 dB

#Feak
Log

10
dB/

Offst
4.1
dB

ull

Center Freq
550000000 GHz
Start Freq
550000000 GHz

Stop Freq
5.50000000 GHz

£4.0
dBm

LgAv

CF Step
3.00000000 hHz
Auto hdan|

W1 52
S3 V

AR
off):

FTun

Center 5.500 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz
Sweep 600 ms (8001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME
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REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

11.5. CLIENT-TO-CLIENT COMMUNICATIONS MODE RESULTS FOR

40 MHz BANDWIDTH

11.5.1. TEST CHANNEL

All tests were performed at a channel center frequency of 5510 MHz.

11.5.2. RADAR WAVEFORM AND TRAFFIC

RADAR WAVEFORM

SHORT PULSE RADAR TYPE 1 AT MASTER
e Agilent 20:03:36 Aug 21, 2013 R T

Freg/Channel

Mkr1 18.13 ms
Ref 40 dBm #Atten 0 dB £4.01 dBm

#Peak
Log

10
dB/

Offst
141
dB

Dl

Center Freq
551000000 GHz
Start Freq
551000000 GHz
Stop Freqg
551000000 GHz

£4.0
dBm

LgAv

W1 52
53 V

AA
affk

FTun

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz #WBW 3 MHz Sweep 30.4 ms (B001 pts)

3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

On

—

CF Step

Signal Track
Off
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

TRAFFIC

SLAVE TRAFFIC
5 Agilent 16:54:24 Aug 22, 2013 R T [Freg/Channel

Mkl 794 ms Certer E
_ . - enter Freq

Ref 40 dBm #Atten 0 dB AT dBm_{l - 2 foooo0 GHz
#Peak |
Log
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dB/ 551000000 GHz
Offst
141
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3.00000000 MHz
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w1 s2 Freq Offset
S3 FS 0.00000000° Hz

AR
aff): .
ETun Signal Track
On

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz #VBW 3 MHz Sweep 16 s (3001 pts)
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REPORT NO: 15U21850-E29V2

FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

RESULTS

11.5.3. OVERLAPPING CHANNEL TESTS

These tests are not applicable.

11.5.4. MOVE AND CLOSING TIME

REPORTING NOTES

The reference marker is set at the end of last radar pulse.

The delta marker is set at the end of the last WLAN transmission following the radar pulse. This
delta is the channel move time.

The aggregate channel closing transmission time is calculated as follows:

Aggregate Transmission Time =

(Number of analyzer bins showing transmission) * (dwell time per bin)

The observation period over which the FCC aggregate time is calculated begins at (Reference
Marker + 200 msec) and ends no earlier than (Reference Marker + 10 sec).

The observation period over which the IC aggregate time is calculated begins at (Reference
Marker) and ends no earlier than (Reference Marker + 10 sec).

RESULTS
Agency Channel Move Time Limit
(sec) (sec)
FCC/IC 0.110 10
Agency Aggregate Channel Closing Transmission Time Limit
(msec) (msec)
FCC 0.0 60
IC 10.0 260
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

MOVE TIME

MOVE TIME
- Agilent 17:05:20 Aug 22, 2013 R T [|Freg/Channel

AMEFT 110 ms Corter F
Ref 40 dBm #Atten 0 B -15.80 dB EMLer Freq
#Peak £.51000000 GHz
Log

10 Start Freq
dB/ 551000000 GHz
Offst
A4
dB m Fee Stop Freq
551000000 GHz

ull

£4.0
dBm CF Step

3.00000000 hHz
Auto hdan|

LgAv

Center 5.510 000 GHz Span 0 Hz
Res BW 3 MHz #WBW 3 MHz Sweep 16 s (8001 pts)

Matker Trace X Pz Amplitude
1R 1) 1.862 = -64.20 dBm
14 1 110 ms -15.80 dB

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E29V2

FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

CHANNEL CLOSING TIME

CLOSING TIME
e Agilent 17:16:45 Aug 22, 2013

R T

Freg/Channel
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#Atten 0 dB

A MEFT 200 ms

-29.80 dB
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off):

FTun

Center 5.510 000 GHz
Res BW 3 MHz

#VBW 3 MHz

Span 0 Hz
Sweep 600 ms (8001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 15U21850-E29V2 DATE: DECEMBER 02, 2015
FCC ID: BCGA1474

AGGREGATE CHANNEL CLOSING TRANSMISSION TIME

No transmissions are observed during the FCC aggregate monitoring period.

FCC AGGREGATE CLOSING TIME

-90.0

=
]
k=)
h=)
Q
o
3
)
[=
[=
=
<X

-100.0
-110.0
-120.0
-130.0

-140.0
0.000000 2.500000 S5.000000  7.500000
Time (s)

 Threshiold| ® T 2.062 -89.27 Print
ezt | 2

Screen

15000 89 @

Time Per ins Above |Aggregate Time Above Threshold
Bin (ms) | Threshold | Between T1 and T2 (ms) Exit

2.0000 0 0.00 @

Page 327 of 336
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc. .




REPORT NO: 15U21850-E29V2
FCC ID: BCGA1474

DATE: DECEMBER 02, 2015

Only intermittent transmissions are observed during the IC aggregate monitoring period.

IC AGGREGATE CLOSING TIME
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