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FCC Test Report

Equipment . Wireless .11ac Smart Ultra-Broadband Gateway
with Integrated Video Bridge

Trade Name . technicolor

Model Number . C2100T

Product Code . BAC2100T

FCCID : RSE-C2100T

Standard . 47 CFR FCC Part 15.407

Operating Band : 5250 MHz — 5350 MHz

5470 MHz — 5725 MHz
FCC Classification : UNII

Applicant . Technicolor Delivery Technologies Belgium
. Prins Boudewijnlaan 47
B-2650 Edegem
Belgium

Function - [ ] outdoor AP; [X] Indoor AP;
[ ] Fixed P2P AP[_] Portable Client

The product sample received on Jun. 24, 2014 and completely tested on Jan. 18, 2015. We,
SPORTON, would like to declare that the tested sample has been evaluated in accordance
with the procedures given in ANSI C63.10-2009 and shown compliance with the applicable
technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except
in full.

Reviewed by: O

| ; A Testing Laboratory
L2y Z - T
Ki__ A nang _

'Kevin Liang / Assistant Manager
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Summary of Test Result

Applied Standard: 47 CFR FCC Part 15 Subpart E

Report | Ref. Std. Description Measured Limit Result
Clause | Clause
15.407(b) AC Power [dBuV]: 0.346461MHz FCC 15.207
3.1 .(6) Conducted 43.59 (Margin 5.46dB) - AV Complied
Emissions 44.71 (Margin 14.34dB) - QP
Emission Bandwidth [MHZz] Information only
3.2 15.407(e) bandwidth 20M: 27.15/ 40M: 47.36 Complied
80M: 83.44
Power [dBm] Power [dBm]
33 | o0 | MAXAVERZe | o0M: 23,57 1 40M: 23.93 5250-5350MHz: 24 | Complied
(2)(1/2/3) | Transmit Power | gq. 53 g7 5470-5725MHz: 24
PPSD [dBm/MHZz] PPSD [dBm/MHZz]:
34 15.407 Peak Power 20M: 10.99 / 40M: 8.58 5250-5350MHz:11 Complied
' (a)(1/2/3) | Spectral Density |80M: 4.81 5470-5725MHz:11 P
Restricted Bands Non-Restricted
15.407 Transmitter [dBuV/m at 3m]: 15900MHz Bands: < -27dBm
4.9 (b) Unwanted 52.60 (Margin 1.40dB) - AV (68.3dBuv/m@3m) | Complied
(1/2/3/416) Emissions 67.15 (Margin 6.85dB) - PK Restricted Bands:
FCC 15.209
Restricted Bands Non-Restricted
15.407 Band Edae [dBuV/m at 3m]: 5350.20MHz |Bands: < -27dBm
411 (b) Moms ren?em 73.26 (Margin 0.74dB) - PK | (68.3dBuv/m@3m) | Complied
(1/2/3/4/6) u 53.86 (Margin 0.14dB) - AV Restricted Bands:
FCC 15.209
Frequency 7.31ppm Signal shall remain .
6 | 15.407(q) Stability in-band Complied
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Test ltems Uncertainty Remark
AC Power Line Conducted Emissions +2.3dB Confidence levels of 95%
Maximum Peak Conducted Output Power +0.8dB Confidence levels of 95%
Power Spectral Density +0.5dB Confidence levels of 95%
6dB Spectrum Bandwidth +8.5x10° Confidence levels of 95%
Radiated Emissions (9kHz~30MHz) +0.8dB Confidence levels of 95%
Radiated Emissions (30MHz~1000MHz) +1.9dB Confidence levels of 95%
Radiated / Band Edge Emissions (1GHz~18GHz) +1.9dB Confidence levels of 95%
Radiated Emissions (18GHz~40GHz) +1.9dB Confidence levels of 95%
Temperature +0.7°C Confidence levels of 95%
Humidity +3.2% Confidence levels of 95%
DC / AC Power Source +1.4% Confidence levels of 95%

SPORTON INTERNATIONAL INC.
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Revision History

Report No. Version Description Issued Date
FR462540Al Rev. 02 Initial issue of report Apr. 01, 2015
FRA62540A Rev. 04 Revised test result o_f 26dB Emission Apr. 14, 2015
bandwidth
FR462540Al Rev. 05 upgrade PSD of straddle channels Aug. 13, 2015
FR462540Al Rev. 06 upgrade power & PSD of straddle Aug. 24, 2015
channels
FRA62540A Rev. 07 update radiated emissions measurement Oct. 06, 2015
and add appendix D.
FRA62540A Rev 08 Update emissions measurement test Oct. 19, 2015
procedures
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1 General Description

1.1 Information

1.1.1 Equipment under Test

Equipment Name: Wireless .11ac Smart Ultra-Broadband Gateway with Integrated Video Bridge

Model Number: C2100T
Trade Name: technicolor

Product Code: BAC2100T
Power Supply: 1. Switching-Type, 12Vdc, 2.8A, Manufacturer: Ac Bel, Model: WAC011
P/N: DSL37288710

AC Power Cord: Wall-mount, 2pin
Hardware Version: LAB2

Interface Availability

Interface
WLAN
DC Ethernet LAN/WAN USB IEEE
12vdc HPNA | 10/100/ 10/100/ 50 FXS DSL 802.11a/b/g/n/
2.8A 1000Mbps | 1000Mbps ’ ac(2.4GHz2*2/
5GHz 4*4)
Model
C2100T o o ®(4 port) ®(1 port) ®(1port) | ®(2port) | ®(lport) | ®
e : Equipped

o : Not Equipped

1.2 Application of standard

US Standard: 47 CFR FCC Part 15 Subpart E § 15.407

ANSI| C63.4-2003

ANSI C63.10-2009

KDB662911 D01 Multiple Transmitter Output v02r01, 10/31/2013
KDB789033 D02 General UNII Test Procedures New Rules v01, 06/06/2014
KDB644545 D03 Guidance for 802 11ac New Rules v01, 08/14/2014

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-327-0973
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1.3 Cabling Attached to the Equipment

Table 1- Cable and Interconnection

Interface Cable type | Cable length “Real life” Cable length Cable length to be Internal/
delivered with that can be attached to used for testing external
the modem this type of interface connection

DSL UTP Cat 3 2 meter flat cable | > 10 meter 10 meter External

Ethl, WAN UTP Cat 5 2 meter > 10 meter Two 10 meter cables; Internal

Line 1/2 UTP Cat 3 2 meter > 10 meter 1 meter flat cable Internal

USB STP 1 meter < 3 meter 1 meter Internal

HPNA coaxial 2 meter > 10 meter 10 meter Internal

AC power External

1.4 Panel Drawing

DSL FXS51 FX52 HPNA Etherneti~4 WAN USB
SPORTON INTERNATIONAL INC. Page No. : 8 of 436
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2 General Information

2.1 Product Detalls

ltems Description
PRODUCT Stand alone
MODEL NO. C2100T
FCCID RSE- C2100T
Power Type From power adapter
EUT Stage [ Product Unit o | Pre-Sample
ANTENNA TYPE Please see Section 2.4
Operating Band, Conducted o | IEEE 802.11a:

power

U-NII-1
5150~5250MHz

IEEE 802.11n (20MHz):

IEEE 802.11n (40MHz):

IEEE 802.11ac (20MHz):

IEEE 802.11ac (40MHz):

IEEE 802.11ac (80MHz):

U-NII-2A
5250~5350MHz

IEEE 802.11a: 21.94

IEEE 802.11n (20MHz): 23.57

IEEE 802.11n (40MHz): 23.93

IEEE 802.11ac (20MHz): 23.57

IEEE 802.11ac (40MHz): 23.93

IEEE 802.11ac (80MHz): 23.07

U-NII-2C
5470~ 5725 MHz

IEEE 802.11a: 21.45

IEEE 802.11n (20MHz): 23.38

IEEE 802.11n (40MHz): 23.47

IEEE 802.11ac (20MHz): 23.38

IEEE 802.11ac (40MHz): 23.47

IEEE 802.11ac (80MHz): 21.85

U-NII-3
5725~ 5850 MHz

IEEE 802.11a:

IEEE 802.11n (20MHz):

IEEE 802.11n (40MHz):

IEEE 802.11ac (20MHz):

O

IEEE 802.11ac (40MHz):

O

IEEE 802.11ac (80MHz):

Product Type

For IEEE 802.11a: WLAN(4TX, 4RX)
For IEEE 802.11n: WLAN(4TX, 4RX)
For IEEE 802.11ac: WLAN (4TX, 4RX)

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-327-0973

: 90f 436
. Rev. 08
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Nominal Channel Bandwidth | 20MHz / 40MHz/ 80MHz

Modulation 802.11a: OFDM (BPSK / QPSK / 16QAM / 64QAM)
802.11n: (BPSK / QPSK / 16QAM / 64QAM)See the below table.
802.11ac:(BPSK / QPSK / 16QAM / 64QAM/ 256QAM)See the below table

Data Rate (Mbps) 11a mode :OFDM (6/9/12/18/24/36/48/54)
11n(20MHz) mode(MCS0~MCS23);

11n(40MHz) mode(MCS0~MCS23)

11ac(20MHz) mode (MCSO~MCS9 for Nss1~Nss4)
11ac(40MHz) mode (MCSO~MCS9 for Nss1~Nss4)
11ac(80MHz) mode (MCSO~MCS9 for Nss1~Nss4)

TPC Function [ With TPC o | Without TPC
Beam forming Function = With Beam forming o | Without Beam forming
DFS Operating Mode(s) [ Master o | Slave without radar detection
[ 5250~5350MHz
DFS Function ] 5470~5725MHz
0 5600~5650MHz
Off Channel CAC Feature
[ ] No
Implemented
No Ad-hoc/Hotspot operation in 5150 - 5350 MHz and 5470 - 5725
Ad-hoc/Hotspot Mode [ pot operation ! z
MHz.
-~ | DFS controls (hardware or software) related to radar detection are
User Access Restrictions .
NOT accessible to the user.

1/0 Ports LAN Port x 4
LAN/WAN Port x 1
USB Host Port x 1

FXS Port x 2
DSL Portx 1
HPNA Port x 1(Coaxial type)
Software Version v36.7.1.23 support TPC function
Associated Devices Switching-Type DC power supply
SPORTON INTERNATIONAL INC. Page No. : 10 of 436
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802.11n Data Rate spec

Standard INDEX Data Rate (Mbps) Standard | INDEX Data Rate (Mbps)
SGl
LGI (800ns) SGI (400ns) LGI (800ns) | (400ns)
MCSO0 6.5 7.2 MCSO0 135 15
MCS1 13 14.4 MCS1 27 30
MCS2 19.5 21.7 MCS2 40.5 45
11n 20MHz | McCs3 26 28.9 o | Mcs3 54 60
4 stream MCS4 39 433 4 stream | MCS4 81 90
MCS5 52 57.8 MCS5 108 120
MCS6 58.5 65 MCS6 1215 135
MCS7 65 72.2 MCS7 135 150
MCS8 13 14.4 MCS8 27 30
MCS9 26 28.9 MCS9 54 60
MCS10 39 43.3 MCS10 81 90
11n 20MHz | MCs11 52 57.8 o | Mcs11 108 120
4 stream MCS12 78 86.7 4 stream | MCS12 162 180
MCS13 104 115.6 MCS13 216 240
MCS14 117 130 MCS14 243 270
MCS15 130 144.4 MCS15 270 300
MCS16 19.5 21.7 MCS16 40.5 45
MCS17 39 43.3 MCS17 81 90
MCS18 58.5 65 MCS18 1215 135
11n 20MHz | MCS19 78 86.7 Lo | MCS18 162 180
4 stream MCS20 117 130 4 stream | MCS20 243 270
MCS21 156 173.3 MCS21 324 360
MCS22 175.5 195 MCS22 364.5 405
MCS23 195 216.7 MCS23 405 450
MCS24 26 28.9 MCS24 54 60
MCS25 52 57.8 MCS25 108 120
MCS26 78 86.7 MCS26 162 180
11n20MHz | MCS27 104 115.6 o | MCS27 216 240
4 stream MCs28 156 173.3 4 stream | MCS28 324 360
MCS29 208 231.1 MCS29 432 480
MCS30 234 260 MCS30 486 540
MCS31 260 288.9 MCS31 540 600
SPORTON INTERNATIONAL INC. Page No. : 11 of 436
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802.11ac Data Rate spec

Data Rate (Mbps) Data Rate (Mbps) Data Rate (Mbps)
Standard | INDEX | | g| sGl | Standard |INDEX| |G| sGl | Standard | INDEX| |gi SGI
(800ns) | (400ns) (800ns) | (400ns) (800ns) | (400ns)
MCSO| 6.5 7.2 MCSO| 135 15.0 MCSO | 293 325
MCS1| 13.0 14.4 MCS1 27 30.0 MCS1| 585 65.0
MCS2 | 19.5 21.7 MCS2 | 40.5 45.0 MCS2 | g7.8 975
MCS3 26 28.9 MCS3 54 60.0 MCS3 | 117.0 | 130.0
1llac 1llac 1llac
MCS4 39 43.3 MCS4 81 90.0 MCS4
20MHz 40MHz 80MHz 1755 | 195.0
Nss =1 | MCS5 52 57.8 Nss=1 |MCS5| 108 120.0 Nss=1 |MCS5| 2340 | 260.0
MCS6 | 58.5 65 MCS6 | 1215 | 135.0 MCS6 | 263.3 | 2925
MCS7 65 72.2 MCS7 | 135.0 | 150.0 MCS7 | 2925 | 3250
MCS8 78 86.7 MCS8 | 162.0 | 180.0 MCS8 | 351.0 | 390.0
MCS9 | Note Note MCS9 | 180.0 | 200.0 MCS9 | 390.0 | 433.3
NOTE: MCS 9 is invalid due to mod(Ncers/Nes, Dr) not being equal to 0.
Data Rate (Mbps) Data Rate (Mbps) Data Rate (Mbps)
Standard | INDEX| | G| sG| | Standard |INDEX| |G| sG| | Standard |[INDEX| | g SGI
(800ns) | (400ns) (800ns) | (400ns) (800ns) | (400ns)
MCSO | 13.0 14.4 MCS0 | 27.0 30.0 MCSO | 58.5 65.0
MCS1| 26.0 28.9 MCS1| 54.0 60.0 MCS1 | 117.0 | 130.0
MCS2 | 39.0 43.3 MCS2| 81.0 90.0 MCS2 | 175.5 | 195.0
MCS3 | 52.0 57.8 MCS3 | 108.-0 | 120.0 MCS3 | 234.0 | 260.0
llac | pmcsa| 780 | 86.7 1lac  Twvcsa| 162.0 | 1800 | 11aC | mcs4| 351.0 | 390.0
20MHz 40MHz 80MHz
Nss =2 | MCS5| 104.0 | 115.6 Nss =2 |MCS5| 216.0 | 240.0 Nss=2 |MCS5| 468.0 | 520.0
MCS6 | 117.0 | 130.0 MCS6 | 243.0 | 270.0 MCS6 | 526.5 | 585.0
MCS7 | 130.0 | 144.4 MCS7 | 270.0 | 300.0 MCS7 | 585.0 | 650.0
MCS8 | 156.0 | 173.3 MCS8 | 324.0 | 360.0 MCS8 | 702.0 | 780.0
MCS9 | 13.0 14.4 MCS9 | 360.0 | 400.0 MCS9 | 780.0 | 866.7
SPORTON INTERNATIONAL INC. Page No. : 12 of 436
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Data Rate (Mbps) Data Rate (Mbps) Data Rate (Mbps)
Standard | INDEX| |G| sG| | Standard |INDEX| | g sg| | Standard |[INDEX| | g SGI
(800ns) | (400ns) (800ns) | (400ns) (800ns) | (400ns)
MCSO | 195 21.7 MCSO| 40.5 45.0 MCSO | 87.8 97.5
MCS1 | 39.0 43.3 MCS1| 81.0 90.0 MCS1 | 175.5 195.0
MCS2 | 585 65.0 MCS2 | 121.5 135.0 MCS2 | 263.3 292.5
MCS3 | 78.0 86.7 MCS3| 162.0 | 180.0 MCS3 | 351.0 | 190.0
1lac | \cs4 | 117.0 | 130 11ac  Ipmcs4| 243.0 | 2700 | 11ac I mcs4 | 5265 | 585.0
20MHz 40MHz 80MHz
Nss=3 | MCS5| 156.0 | 1733 | nes=3 |MCS5| 324.0 | 360.0 | Noo=3 |MCS5| 702.0 | 780.0
MCS6 | 175.5 | 195.0 MCS6 | 364.5 | 405.0 MCS6 | Note Note
MCS7 | 195.0 216.7 MCS7 | 405.0 450.0 MCS7 | 877.5 975.0
MCS8 | 234.0 260.0 MCS8 | 486.0 540.0 MCSS8 | 1053.0 | 1170.0
MCS9 | 260.0 | 228.9 MCS9 | 540.0 | 600.0 MCS9 | 1170.0 | 1300.0
NOTE: MCS 6 is invalid due to mod(Ncers/Nes, Dr) not being equal to 0.
Data Rate (Mbps) Data Rate (Mbps) Data Rate (Mbps)
Standard | INDEX| | G| sG| | Standard |INDEX| |G| sG| | Standard |[INDEX| | g SGI
(800ns) | (400ns) (800ns) | (400ns) (800ns) | (400ns)
MCSO | 26.0 28.9 MCSO| 54.0 60.0 MCSO | 117.0 130.0
MCS1 | 52.0 57.8 MCS1| 108.0 120.0 MCS1 | 234.0 260.0
MCS2 | 78.0 86.7 MCS2 | 162.0 | 180.0 MCS2 | 351.0 | 390.0
MCS3 | 104.0 115.6 MCS3| 216.0 240.0 MCS3 | 468.0 520.0
1lac \\cs4 | 156.0 | 173.3 | 11ac Imcs4| 324.0 | 3600 | 11ac |mcsa| 702.0 | 780.0
20MHz 40MHz 80MHz
Nss=4 | MCS5| 208.0 | 231.1 Nss=4 |MCS5| 432.0 | 480.0 | Nos=4 |MCS5| 936.0 | 1040.0
MCS6 | 234.0 | 260.0 MCS6 | 486.0 | 540.0 MCS6 | 1053.0 | 1170.0
MCS7 | 260.0 288.9 MCS7 | 540.0 600.0 MCS7 | 1170.0 | 1300.0
MCS8 | 312.0 | 346.7 MCS8 | 648.0 | 720.0 MCS8 | 1404.0 | 1560.0
MCS9 |Note Note MCS9 | 720.0 | 800.0 MCS9 | 1560.0 | 1733.3
NOTE: MCS 9 is invalid due to mod(NCBPS/NES, DR) not being equal to 0.
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2.2 Transmit Operating Modes

Transmit Operating Mode Transmit Muitiple Antennas

a Operating mode 1 (single antenna) o [1TX

a Operating mode 2 (muitiple antenna, no beam forming) o [2TX |o [3TX |m 4TX
a Operating mode 3 (muitiple antenna, with beam forming) o [2TX |o [3TX |m 4TX
o [802.11a Operating mode o [ATX |o |2TX |[o |3TX |(m |4TX

o [802.11n(20MHz) Operating mode o [ATX |o |2TX |[o |3TX |(m |4TX

o [802.11n(40MHz) Operating mode o [ATX |o |2TX |[o |3TX |(m |4TX

o [802.11ac(20MHz) [Operating mode o [ATX |o |2TX |[o |3TX |(m |4TX

o [802.11ac(40MHz) |Operating mode o [ATX |o |2TX |[o |3TX |(m |4TX

o [802.11ac(80MHz) |[Operating mode o [ATX |o |2TX (o |3TX |(m |4TX

For IEEE802.11n 20/40 MHz, MCS0~MCS31: 4TX only
For IEEE802.11ac 20/40/80 MHz, Nss1MCS0~Nss1MCS9: 1 Stream 4TX; Nss2MCS0~Nss2MCS9: 2 Stream
4TX; Nss3MCS0~Nss3MCS9: 3 Stream 4TX; Nss4MCS0~Nss4MCS9: 4 Stream 4TX

2.3 Accessories

Power Brand Model Rating
I/P: 100-240V~50-60Hz 1A;

O/P: 12V===2.8A

Adapter Ac Bel WACO011

2.4 Antenna Requirements

Except for special regulations, the Low-power Radio-frequency Devices must not be equipped with any jacket
for installing an antenna with extension cable. An intentional radiator shall be designed to ensure that no
antenna other than that furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this Section. The manufacturer may design the unit so
that the user can replace a broken antenna, but the use of a standard antenna jack or electrical connector is

prohibited. Further, this requirement does not apply to intentional radiators that must be professionally

installed.
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2.5 Table for Filed Antenna
Ant. Brand Model Name Antenna Type Connector
1 - NA Print Antenna NA
2 - NA Print Antenna NA
3 M.gear C107-511102-A PCB Antenna I-PEX
4 - NA Print Antenna NA
Antenna & Bandwidth
Antenna Ist (TX 2nd (TX 3rd (TX 4th (TX
Bandwidth Mode 20 40 80 20 40 80 20 40 80 20 40 80
MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz | MHz
802.11a \% X X \% X X \% X X \% X X
802.11n V \% X \% \ X \% V X \% V X
802.11ac V \% \ V \% V V \% V \% V V

B
RELELE)

5G Ant3
5G Ant4
5G Ant2
5G Antl
2.4G Antl ssiadtabioa
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Maximum Gain (dBi) for CDD and TxBF mode
Frequency CDD mode (1 Stream 4. TX) TxBF mode (2 Stream 4 TX)
for Power & PSD Gain for Power & PSD Gain
20 MHz 40 MHz 80MHz 20 MHz 40 MHz 80MHz
5180MHz 6.10 3.25
5190MHz 6.00 2.99
5200MHz 6.08 3.26
5210MHz 6.21 3.40
5230MHz 6.05 3.29
5240MHz 6.16 3.51
5260MHz 5.94 3.15
5270MHz 5.84 3.04
5290MHz 5.79 3.04
5300MHz 5.94 3.09
5310MHz 6.11 3.44
5320MHz 5.69 2.99
5500MHz 6.48 3.53
5510MHz 6.38 3.43
5530MHz 6.35 3.41
5550MHz 6.35 3.39
5580MHz 6.41 3.44
5670MHz 6.69 3.72
5690MHz 6.92 3.92
5700MHz 6.49 3.49
5710MHz 7.09 4.09
5720MHz 7.21 4.22
5745MHz 6.95 3.96
5755MHz 6.84 3.86
5775MHz 6.80 3.83
5785MHz 6.30 3.32
5795MHz 6.77 3.78
5825MHz 6.56 3.73
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Maximum Gain (dBi) for TxBF mode
Frequency TxBF mode (3 Stream 4'TX) TxBF mode (4 Stream 4.TX)
for Power & PSD Gain for Power & PSD Gain
20 MHz 40 MHz 80MHz 20 MHz 40 MHz 80MHz
5180MHz 5.38 0.45
5190MHz 5.48 0.61
5200MHz 5.35 0.28
5210MHz 5.50 0.43
5230MHz 5.43 0.33
5240MHz 5.70 0.52
5260MHz 5.28 0.45
5270MHz 5.11 0.25
5290MHz 5.24 0.30
5300MHz 5.35 0.10
5310MHz 5.73 0.44
5320MHz 5.27 0.52
5500MHz 4.98 0.60
5510MHz 4.93 0.49
5530MHz 491 0.46
5550MHz 4.74 0.42
5580MHz 4.74 0.47
5670MHz 4.36 0.75
5690MHz 5.08 0.98
5700MHz 4.41 0.53
5710MHz 5.10 1.15
5720MHz 5.19 1.26
5745MHz 5.04 1.03
5755MHz 4.83 0.90
5775MHz 4.86 0.86
5785MHz 4.25 0.33
5795MHz 5.16 1.10
5825MHz 5.33 1.07
Maximum Correlated Directional Gain = 10 Iog[(lOGl/20 +10%%/% 4+ 4 106'\”20)2 I'N syt ] dBi

G1/10

G2/10

GN /10

Maximum Uncorrelated Directional Gain = 10 log[(10 +10 +...+10 )/ N zy7] dBi
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2.6 Table for Carrier Frequencies

22 channels are provided for 802.11a/ 802.11n / 802.11ac (20MHz):

Frequency Band Channel No. Frequency Channel No. Frequency
5150~5250 MHz 36 5180 MHz 44 5220 MHz
Band 1 40 5200 MHz 48 5240 MHz
5250~5350 MHz 52 5260 MHz 60 5300 MHz
Band 2 56 5280 MHz 64 5320 MHz
100 5500 MHz 132 5660 MHz
104 5520 MHz 136 5680 MHz
547OI;ZZSS3MHZ 108 5540 MHz 140 5700 MHz
112 5560 MHz 144 5720 MHz
116 5580 MHz - -
149 5745 MHz 161 5805 MHz
5725-5850 MHz 153 5765 MHz 165 5825 MHz
Band 4
157 5785 MHz - -
10 channels are provided for 802.11n / 802.11ac (40MHz):
Frequency Band Channel No. Frequency Channel No. Frequency
5150~5250 MHz 38 5190 MHz 46 5230 MHz
Band 1
5250~5350 MHz 54 5270 MHz 62 5310 MHz
Band 2
5470~5725 MHz 102 5510 MHz 134 5670 MHz
Band 3 110 5550 MHz 142 5710 MHz
5725~5850 MHz
Band 4 151 5755 MHz 159 5795 MHz
5 channels are provided for 802.11ac (80MHz):
Frequency Band Channel No. Frequency Channel No. Frequency
5150~5250 MHz 42 5210 MHz 138 5690 MHz
Band 1
5250~5350 MHz 58 5290 MHz i i
Band 2
5470~5725 MHz 106 5530 MHz i )
Band 3
5725MHz ~ 5850 MHz 155 5775 MHz i )
Band 4
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2.7 Table for Test Modes

Investigation has been done on all the possible configurations for searching the worst cases. The following
table is a list of the test modes shown in this test report.

Test ltems Mode Note Channel Data Rate Antenna
AC Power Conducted OFDM/BPSK Nss1 MCSO| 1+2+3+4(CDD)
o 11ac(80MHz) 106
Emissions Nss3 MCSO| 1+2+3+4 (TXBF)
Emission bandwidth OFDM/BPSK 52/60/64
1lla 100/116/140/144 6Mbps 1+2+3+4(CDD)
Nssl MCSO| 1+2+3+4(CDD)
11lac(20MHz) 52/60/64 Nss2 MCSO0| 1+2+3+4 (TxBF)
100/116/140/144
Nss3 MCSO| 1+2+3+4 (TxBF)
54/62 Nss1 MCSO0| 1+2+3+4(CDD)
1lac(40MH Nss2 M 1+2+3+4 (TxBF
ac(40MH2) 102/110/134/142 252 MESO 3+4 (TxBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
58 Nss1 MCSO| 1+2+3+4(CDD)
+2+3+
11ac(80MHz) 106/138 Nss2 MCSO| 1+2+3+4 (TxBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
Maximum Peak OFDM/BPSK 52/60/64
1lla 6Mbps 1+2+3+4(CDD
Output Power 100/116/140/144 P (CDD)
Maximum Average 52/60/64 Nssl MCSO| 1+2+3+4(CDD)
Output Power +2+3+
p 1lac(20MHz) 100/116/140/144 Nss2 MCSO| 1+2+3+4 (TxBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
54/62 Nssl MCSO| 1+2+3+4(CDD)
11lac(40MHz) 102/110/134/142 Nss2 MCSO| 1+2+3+4 (TxBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
£g Nss1 MCSO| 1+2+3+4(CDD)
11ac(80MHz) 106/138 Nss2 MCS0| 1+2+3+4 (TxBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
Power Spectral OFDM/BPSK 52/60/64
1lla 6Mbps 1+2+3+4(CDD
Density 100/116/140/144 P (CDD)
Nssl MCSO| 1+2+3+4(CDD)
11lac(20MHz) 52/60/64 Nss2 MCSO0| 1+2+3+4 (TxBF)
100/116/140/144
Nss3 MCSO| 1+2+3+4 (TxBF)
54/62 Nss1 MCSO| 1+2+3+4(CDD)
1lac(40MH Nss2 M 1+2+3+4 (TxBF
ac(40MHz) 102/110/134/142 [NS52 MESO 3+4 (TxBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
58 Nssl MCSO| 1+2+3+4(CDD)
+2+3+
11ac(80MHz) 106/138 Nss2 MCSO| 1+2+3+4 (TxBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
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Unwanted emissions OFDM/BPSK 52/60/64
M 1+2+3+4(CDD
in the restricted bands l1a 100/116/140/144 6Mbps 3+4(CDD)
Above 1GHz 52/60/64 Nss1 MCSO| 1+2+3+4(CDD)
Radiated +2+3+
( ) 11ac(20MHz) 100/116/140/144 Nss2 MCSO| 1+2+3+4 (TxBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
54/62 Nssl MCSO| 1+2+3+4(CDD)
11ac(40MHz) 102/110/134/142 [NSS2MCS0 | 1+2+3+4 (TXBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
58 Nssl MCSO| 1+2+3+4(CDD)
11ac(80MHz) 106/138 Nss2 MCSO| 1+2+3+4 (TXBF)
Nss3 MCSO0| 1+2+3+4 (TxBF)
Unwanted Emission OFDM/BPSK 52/60/64
11 6Mb 1+2+3+4(CDD
out of the restricted 2 100/116/140/144 ps (CDD)
bands Above 1GHz 52/60/64 Nssl MCSO| 1+2+3+4(CDD)
Radiated
( ) 11ac(20MHz) 100/116/140/144 [NSSZMCS0 | 1+2+3+4 (TxBF)
Nss3 MCS0| 1+2+3+4 (TxBF)
54762 Nss1 MCSO| 1+2+3+4(CDD)
11lac(40MHz) 102/110/134/142 Nss2 MCSO| 1+2+3+4 (TxBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
- Nss1 MCSO| 1+2+3+4(CDD)
11ac(80MHz) 106/138 Nss2 MCS0| 1+2+3+4 (TxBF)
Nss3 MCSO| 1+2+3+4 (TxBF)
Radiated Emissions OFDM/BPSK Nssl MCSO| 1+2+3+4(CDD)
Below 11ac(80MHz) 106 Nss2 MCSO| 1+2+3+4 (TxBF)
1GHz(Radiated) Nss3 MCSO| 1+2+3+4 (TxBF)
Frequency Stability Un-modulation 52/60/64
20MHz 100/116/140/144 ] 1,2,3,4
54/62
40MH - 1,2, 3,4
OMHz 102/110/134/142 23,
58
80MH - 1,2,3,4
z 106/138

Notel: Power table of NSS 4 power table is the same with CDD mode and the Beamforming gain is O dBi for
4TX | NSS4/ 1+2+3+4 (TXBF).
Note2: For each modulation, Power of lowest data rate is highest.
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2.8 Testing Location Information

Testing Location

X [HWAYA |[ADD

No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan District, Tao Yuan

City, Taiwan, R.O.C.

TEL 886-3-327-3456 FAX 886-3-327-0973
Test Condition Test Site No. Test Engineer Test Environment
AC Conduction CO04-HY Zeus Chen 24°C | 44%
RF Conducted THOG6-HY Leo Cheng 23.2°C/61%
Radiated Emission 03CHO03-HY Allen Lin 24.4°C/61%
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2.9 Table for Parameters of Test Software Setting

During testing, Channel & Power Controlling Software provided by the customer was used to control the
operating channel as well as the output power level. The RF output power selection is for the setting of RF
output power expected by the customer and is going to be fixed on the firmware of the final end product.

The Power Setting Parameter

FAX : 886-3-327-0973

Power Level v36.7.1.23
Number of Maximum
Worst Modulation Transmit Frequency Output Power Data Rate /
Mode Chains (MHz) Power Setting MCS
(NTX) (dBm)

802.11a (CDD) 1 stream 4TX 5260 21.94 16 6Mbps

802.11a (CDD) 1 stream 4TX 5300 21.92 16 6Mbps

802.11a (CDD) 1 stream 4TX 5320 21.78 16 6Mbps

802.11a (CDD) 1 stream 4TX 5500 21.41 16 6Mbps

802.11a (CDD) 1 stream 4TX 5580 21.45 16 6Mbps

802.11a (CDD) 1 stream 4TX 5700 2131 15 6Mbps

802.11a (CDD) 1 stream 4TX 5720 20.36 15 6Mbps
802.11ac 20MHz (CDD) 1 stream 4TX 5260 21.93 16 Nss1MCSO (6.5)
802.11ac 20MHz (CDD) 1 stream 4TX 5300 22.15 16 Nss1MCSO0 (6.5)
802.11ac 20MHz (CDD) 1 stream 4TX 5320 21.82 16 Nss1MCSO (6.5)
802.11ac 20MHz (CDD) 1 stream 4TX 5500 21.77 16 Nss1MCSO0 (6.5)
802.11ac 20MHz (CDD) 1 stream 4TX 5580 21.56 16 Nss1MCSO (6.5)
802.11ac 20MHz (CDD) 1 stream 4TX 5700 21.29 15 Nss1MCSO0 (6.5)
802.11ac 20MHz (CDD) 1 stream 4TX 5720 20.35 15 Nss1MCSO0 (6.5)
802.11ac 40MHz (CDD) 1 stream 4TX 5270 22.44 16 Nss1MCSO (13.5)
802.11ac 40MHz (CDD) 1 stream 4TX 5310 23.41 17 Nss1MCSO0 (13.5)
802.11ac 40MHz (CDD) 1 stream 4TX 5510 22.03 16 Nss1MCSO (13.5)
802.11ac 40MHz (CDD) 1 stream 4TX 5550 21.99 16 Nss1MCSO0 (13.5)
802.11ac 40MHz (CDD) 1 stream 4TX 5670 21.86 16 Nss1MCSO0 (13.5)
802.11ac 40MHz (CDD) 1 stream 4TX 5710 21.15 15 Nss1MCSO (13.5)
802.11ac 80MHz (CDD) 1 stream 4TX 5290 23.07 17 Nss1MCSO0 (29.3)
802.11ac 80MHz (CDD) 1 stream 4TX 5530 21.82 16 Nss1MCSO0 (29.3)
802.11ac 80MHz (CDD) 1 stream 4TX 5690 21.32 16 Nss1MCSO0 (29.3)
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The Power Setting Parameter

FAX : 886-3-327-0973

Power Level v36.7.1.23
Number of Maximum
Worst Modulation Transmit Frequency Output Power Data Rate /
Mode Chains (MHz) Power Setting MCS
(NTX) (dBm)
802.11ac 20MHz (TxBF) 2 stream 4TX 5260 22.81 17 Nss2MCS0(13.0)
802.11ac 20MHz (TxBF) 2 stream 4TX 5300 22.92 17 Nss2MCS0(13.0)
802.11ac 20MHz (TxBF) 2 stream 4TX 5320 22.82 17 Nss2MCS0(13.0)
802.11ac 20MHz (TxBF) 2 stream 4TX 5500 23.17 17 Nss2MCS0(13.0)
802.11ac 20MHz (TxBF) 2 stream 4TX 5580 23.12 17 Nss2MCS0(13.0)
802.11ac 20MHz (TxBF) 2 stream 4TX 5700 22.01 15 Nss2MCS0(13.0)
802.11ac 20MHz (TxBF) 2 stream 4TX 5720 21.85 16 Nss2MCS0(13.0)
802.11ac 40MHz (TxBF) 2 stream 4TX 5270 23.93 17 Nss2MCS0(27.0)
802.11ac 40MHz (TxBF) 2 stream 4TX 5310 22.03 15 Nss2MCS0(27.0)
802.11ac 40MHz (TxBF) 2 stream 4TX 5510 23.43 16 Nss2MCS0(27.0)
802.11ac 40MHz (TxBF) 2 stream 4TX 5550 23.47 17 Nss2MCS0(27.0)
802.11ac 40MHz (TxBF) 2 stream 4TX 5670 22.52 16 Nss2MCS0(27.0)
802.11ac 40MHz (TxBF) 2 stream 4TX 5710 22.61 16 Nss2MCS0(27.0)
802.11ac 80MHz (TxBF) 2 stream 4TX 5290 22.68 16 Nss2MCS0(58.5)
802.11ac 80MHz (TxBF) 2 stream 4TX 5530 21.85 15 Nss2MCS0(58.5)
802.11ac 80MHz (TxBF) 2 stream 4TX 5690 22.28 16 Nss2MCS0(58.5)
The Power Setting Parameter
Power Level v36.7.1.23
Number of Maximum
Worst Modulation Transmit Frequency Output Power Data Rate /
Mode Chains (MHz) Power Setting MCS
(NTX) (dBm)
802.11ac 20MHz (TxBF) 3 stream 4TX 5260 23.49 17 Nss3MCS0(19.5)
802.11ac 20MHz (TxBF) 3 stream 4TX 5300 23.52 17 Nss3MCS0(19.5)
802.11ac 20MHz (TxBF) 3 stream 4TX 5320 23.57 17 Nss3MCS0(19.5)
802.11ac 20MHz (TxBF) 3 stream 4TX 5500 23.38 17 Nss3MCS0(19.5)
802.11ac 20MHz (TxBF) 3 stream 4TX 5580 23.36 17 Nss3MCS0(19.5)
802.11ac 20MHz (TxBF) 3 stream 4TX 5700 22.15 15 Nss3MCS0(19.5)
802.11ac 20MHz (TxBF) 3 stream 4TX 5720 22.11 16 Nss3MCS0(19.5)
802.11ac 40MHz (TxBF) 3 stream 4TX 5270 23.32 17 Nss3MCS0(40.5)
802.11ac 40MHz (TxBF) 3 stream 4TX 5310 22.15 15 Nss3MCS0(40.5)
802.11ac 40MHz (TxBF) 3 stream 4TX 5510 22.83 16 Nss3MCS0(40.5)
802.11ac 40MHz (TxBF) 3 stream 4TX 5550 22.91 17 Nss3MCS0(40.5)
802.11ac 40MHz (TxBF) 3 stream 4TX 5670 22.86 16 Nss3MCS0(40.5)
802.11ac 40MHz (TxBF) 3 stream 4TX 5710 22.95 16 Nss3MCS0(40.5)
802.11ac 80MHz (TxBF) 3 stream 4TX 5290 22.89 16 Nss3MCS0(87.8)
802.11ac 80MHz (TxBF) 3 stream 4TX 5530 21.50 15 Nss3MCS0(87.8)
802.11ac 80MHz (TxBF) 3 stream 4TX 5690 22.45 15 Nss3MCS0(87.8)
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3 TEST RESULT

3.1 AC Power Line Conducted Emissions Measurement

3.1.1 Limit

For this product which is designed to be connected to the AC power line, the radio frequency voltage that is

conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz

shall not exceed below limits table.

Frequency (MHz) QP Limit (dBuV) AV Limit (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50

3.1.2 Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the receiver.

Receiver Parameters Setting
Attenuation 10dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 KHz

3.1.3 Test Procedures

1. Configure the EUT according to ANSI C63.10. The EUT or host of EUT has to be placed 0.4
meter far from the conducting wall of the shielding room and at least 80 centimeters from any
other grounded conducting surface.

2. Connect EUT or host of EUT to the power mains through a line impedance stabilization network
(LISN).

3.  All the support units are connected to the other LISNs. The LISN should provide 50uH/500hms
coupling impedance.

4.  The frequency range from 150 KHz to 30 MHz was searched.

Set the test-receiver system to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

6. The measurement has to be done between each power line and ground at the power terminal.
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Report Version : Rev. 08

SPORTON INTERNATIONAL INC. Page No.
TEL : 886-3-327-3456
FAX : 886-3-327-0973



SFPORTON LAB.

FCC Test Report Report No. : FR462540Al

3.1.4 Test Setup Layout

10 10

EUT
I-‘ﬂ'| bc_m‘ Hon-conductive Table
I 1 I I 1521 m
1o . !
1 =37 / I
’ VA 2 e ot
I :' A
[ Iy
[3 . *‘l /
[ ’
el A 111 119
| 11 _/f |
/ \ dcm
4
? _._'!
/ f/ 1.3 L
1 1 31 —
—33 4
y 40em
i’ Conducting Ground Plane
\ Extends At Least 0.5m
LISH Beyvond EUT System Footprint
& 3.2
Bonded To Ground Plan

LEGEND:

1. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

2. 1/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

3. EUT connected to one LISN. Unused LISN measuring port connectors shall be terminated in 50
Q. LISN can be placed on top of, or immediately beneath, reference ground plane.

4.  All other equipment powered from additional LISN(s).

5.  Multiple outlet strip can be used for multiple power cords of non-EUT equipment.

6. LISN at least 80 cm from nearest part of EUT chassis.

7. Cables of hand-operated devices, such as keyboards, mice, etc., shall be placed as for normal
use.

8. Non-EUT components of EUT system being tested.

9. Rear of EUT, including peripherals, shall all be aligned and flush with rear of tabletop.

10. Rear of tabletop shall be 40 cm removed from a vertical conducting plane that is bonded to the

ground plane.
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3.1.5 Test Deviation

There is no deviation with the original standard.

3.1.6 EUT Operation during Test

The EUT was placed on the test table and programmed in normal function.
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3.1.7 Results of AC Power Line Conducted Emissions Measurement

Temperature

24°C

Humidity

44%

Test Engineer

Zeus

PHASE

Line

Configuration

802.11ac 80MHz, 5530MHz, Nss1 MCSO0,CDD, Ant.1+2+3+4

Level (dBuV)
a0

Date: 2015-01-06

NCCACIFCC-B
NCCIC/FCC-B AV
40
0
0.150.2 0.5 2 5 10 20 30
Frequency (MHz)
Over Limit Ee=ad LISH Cable
Freq Level Limit Line Lewvel Factor Loss Remark
HH=z dBuV dB dBuV dBuW dB dB
1 D0.1540270 bD.e6 -15.12 &5.78 5&0D.28 D.D3 0.35 QP
2 D.1E4027D0 35.79 -19.99 E5.78 35.41 0.03 0.35 Awverage
3 D0.1365370 4%.12 -14.64 €3.76 48.60 0.03 D.45 QP
4 D.1%65370 38.56 -15.20 53.76 38.04 0.03 0.43% Averzge
5 0.3464510 44.71 -14.34 535.05 44.10 D.D3 0.58 QP
& E0.3464510 43.5% -5.45 49.05 42.398 0.03 0.58 Aversge
T 0.4%23730 324.87 -11.14 45.01 34.18 0.04 0.858 Average
8 D0.4333730 43.37 -12.64 56.01 42_.68 0.04 D.&5 QP
% 0.6826310 41.00 -15.00 5&.00 40.23 i g 0.72 QP
10 0.6826310 29.97 -16.03 46.00 Z5.20 D.B5 0.72 Average
11 1.180 39.32 -16.68 5&.00 38.4§ 0.0& 0.280 QF
13 1.180 35.48 -10.52 46.00 34.62 0.0& 0.80 Average

Note 1: The test was passed at the minimum margin that marked by the frame in the following data
Note 2: The emission levels of other frequencies were very low against the limit.

Note 3: Q.P. and AV. are abbreviations of quasi-peak and average individually.

Note 4: Corrected Reading (dBpV) = LISN Factor + Cable Loss + Read Level = Level
Note 5: Over Limit value = level - Limit value
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Temperature 247C Humidity 44%
Test Engineer Zeus PHASE Neutral
Configuration 802.11ac 80MHz, 5530MHz, Nss1 MCSO0,CDD, Ant.1+2+3+4
Level (dBul) Date: 2015-01-06
80
| NCCAC/FCC-B
NCCACIFCC-B AV
‘I i 1 |
40 ' . 1
00.150.2 0.5 1 2 5 10 20 30

Frequency (MHz)

Orer  Limit Be=d LISH Cable

Freg Lewvel Limit Line Lewel Factor Los=s Remark
MH=z dBuV dB dBuV dBuV dB dB
1 0.1500000 &B&.33 -9.67 &&6.00 55.37 0.0z 0D.24 QP
2 D0.1500000 25.84 -30.16 5&£.00 25.48 0.0z 0.24 Average
3 0.1758420 45.72 -14.%6 &4.68 49.28 0.0z D.42 QP
4 0.1758420 36.92 -17.76 GB4.68 36.48 0.0z 0.42 Average
5 D0.3303280 45.20 -14.24 535.44 44 &0 0.03 0D.ET7 Qp
& D0.3303280 37.17 -1Z2.27 45.44 36.57 0.03 0.57 Average
7 1.030 35%.55 -6.45 4£.00 38.70 0.058 0.80 Average
g 1.030 44.32 -11.68 GE&.00 43.47 0.058 D.20 QP
3 1.250 33.65 -12.35 4€.00 32.80 0.058 0.80 Average
10 1.250 41.07 -14.%33 5&.00 40.22 0.05 D.20 QP
11 1.420 40.88 -15.12 E&.00 40.02 0.08 0D.20 QP
12 1.420 36.87 -9.13 46.00 36.01 0.0& 0.80 Average

Note 1: The test was passed at the minimum margin that marked by the frame in the following data
Note 2: The emission levels of other frequencies were very low against the limit.

Note 3: Q.P. and AV. are abbreviations of quasi-peak and average individually.

Note 4: Corrected Reading (dBuV) = LISN Factor + Cable Loss + Read Level = Level

Note 5: Over Limit value = level - Limit value
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seonron as.  FCC Test Report Report No. : FR462540Al
Temperature 247C Humidity 44%
Test Engineer Zeus PHASE Line
Configuration 802.11ac 80MHz, 5530MHz, Nss3 MCSO0, TxBF, Ant.1+2+3+4
Level (dBul) Date: 2015-01-06
a0
NCCAC/FCC-B

NCCACIFCC-B AV

401
1E
1
00.150.2 0.5 1 2 5 10 20 30
Frequency (lMHz)
Over Limit Read LISN Cable

Freq Level Limit Line Lewel Factor Los=s Rem=rk

MH= dBuV dB dBuV dBuV dB dB
1 0.1540270 5B2.28 -13.50 &5.78 51.30 0.03 0.3 QP
2 D0.1540270 35.41 -20.37 55.78 35.03 0.03 0.35 Average
3 D0.1965370 48.60 -15.16 &3.76 48.08 0.03 0.43 QP
4 0.1965370 38.04 -15.72 5B3.T76& 37.52 0.03 0.43% Average
5 0.3464610 44.10 -14.35 53.05 43.43 0.03 0D.58 QP
6 D0.3464%810 42.98 -6.07 439.05 42 37 0.03 0.58 Average
7 0.459%3730 32.1% -13.82 4£.01 321.50 0.04 0.&85 Average
8 0.4933730 39.69% -16.32 5&.01 39.00 0.04 0D.&5 QP
3 D0.6826310 42.24 -13.76 5&.00 41.47 0.05 0D.72 QP
10 0.6826310 21.21 -24.7% 46.00 20.44 0.08 0.72 Average
11 1.180 40.48 -15.54 5&.00 39.&0 0.0%8 0D.80 QP
1z 1.180 32.76 -13.24 4£.00 31.30 0.06 0.80 Average

Note 1: The test was passed at the minimum margin that marked by the frame in the following data
Note 2: The emission levels of other frequencies were very low against the limit.

Note 3: Q.P. and AV. are abbreviations of quasi-peak and average individually.

Note 4: Corrected Reading (dBuV) = LISN Factor + Cable Loss + Read Level = Level

Note 5: Over Limit value = level - Limit value
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seonron as.  FCC Test Report Report No. : FR462540Al
Temperature 247C Humidity 44%
Test Engineer Zeus PHASE Neutral
Configuration 802.11ac 80MHz, 5530MHz, Nss3 MCSO0, TxBF, Ant.1+2+3+4
Level [dBuV) Date: 2015-01-06
a0
NCCAC/FCC-B

NCCIAC/FCC-B AV

i ] 1 P
|
00.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Over Limit Read LISH Cabkle
Freq Level Limit Line Lewvel Factor Loss Remark
MH= dBuV dB dBuvV dBuV dB dB.
1 'D.1500000 6K5.97 -1D0.03 66.00 'EBE5.61 0.oz D.34 QP
2 D.l15DDDDD 25.48 -30.52 be.DO 25.12 D.D2 D.34 Average
3 D.1758420 45.28 -15.40 64.68 458.84 D.D2 D.42 QP
4 0.1755420 36.48 -18.20 D54.68 36.04 0.oz 0.42 Average
5 D0.3303280 44.60 -14.54 53.44 44 .00 0.03 0D.57 QP
& 0.330328B0 36.57 -12.87 45.44 35.37 0.03 0.57 Average
7 1.020 3B8.70° -7.30 46.D0 237.8B5 0.05 0.80 Average
=] 1.030 43.47 -12.53 bH6.00 42.62 0.05 0D.&80 QP
3 1.250 32.8B0 -13.20° 46.00 31.95 0.05 D.80 Average
10 1.250 4D.22 -15.78. 56.00 39.37 D.D5 D.80 QP
11 1.420 40.02 -15.98 b56.00 39.16 0.08 0.s0 QF
1z 1,420 35.15 -1D.85 46.00 34.23 0.0& 0.80 Average

Note 1: The test was passed at the minimum margin that marked by the frame in the following data
Note 2: The emission levels of other frequencies were very low against the limit.

Note 3: Q.P. and AV. are abbreviations of quasi-peak and average individually.

Note 4: Corrected Reading (dBpV) = LISN Factor + Cable Loss + Read Level = Level

Note 5: Over Limit value = level - Limit value
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ssamron as.  FCC Test Report Report No. : FR462540Al

3.2 Emission bandwidth Measurement
3.2.1 Limit

No restriction limits

3.2.2 26dB Bandwidth Measuring Instruments and Setting

Please refer to section 5 of equipments list in this report. The following table is the setting of the spectrum

analyzer.
Power Meter Parameter Setting
Attenuation Auto
Span Frequency > 26dB Bandwidth
RB Approximately 1% of the emission bandwidth.
VB > RBW.
Detector peak
Trace max hold
Sweep Time Auto

3.2.3 Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. Test was performed in accordance with Measurement of Digital Transmission Systems
Operating under 789033 D02 General UNIlI Test Procedures New Rules v01, in section
“Emission bandwidth (C)(1)” , 06/06/2014

3. When measuring Emission bandwidth with multiple antenna systems, add every result of the

values by mathematic formula.

3.2.4 Test Setup Layout

Maximum Conducted Output Power

Spectrum
Analyzer

3.2.5 Test Deviation

There are no deviation with the original standard.

3.2.6 EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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Report No. : FR462540Al1

3.2.7 Test Result for Emission bandwidth

26dB Emission Bandwidth

Worst Modulation 'T’Irl;r::riritc’f Frequency 26dB Emission Bandwidth
Mode Chains (NTX) (MH2)

Antl Ant 2 Ant 3 Ant 4

802.11a (CDD) 1 stream 4TX 5260 22.15 20.87 22.75 21.82
802.11a (CDD) 1 stream 4TX 5300 22.30 22.52 21.32 22.40
802.11a (CDD) 1 stream 4TX 5320 20.27 20.87 22.30 21.10
802.11a (CDD) 1 stream 4TX 5500 21.62 21.12 21.85 22.50
802.11a (CDD) 1 stream 4TX 5580 22.05 20.67 20.65 20.90
802.11a (CDD) 1 stream 4TX 5700 20.12 23.35 20.97 20.97
802.11ac 20MHz (CDD) 1 stream 4TX 5260 21.72 22.97 21.82 21.62
802.11ac 20MHz (CDD) 1 stream 4TX 5300 23.45 22.57 21.87 22.80
802.11ac 20MHz (CDD) 1 stream 4TX 5320 21.35 21.92 22.90 21.40
802.11ac 20MHz (CDD) 1 stream 4TX 5500 22.27 21.25 22.02 21.80
802.11ac 20MHz (CDD) 1 stream 4TX 5580 22.70 22.67 21.80 21.07
802.11ac 20MHz (CDD) 1 stream 4TX 5700 22.57 21.87 23.57 21.25
802.11ac 40MHz (CDD) 1 stream 4TX 5270 43.12 42.76 43.16 42.72
802.11ac 40MHz (CDD) 1 stream 4TX 5310 42.96 43.16 42.80 42.60
802.11ac 40MHz (CDD) 1 stream 4TX 5510 43.28 42.40 43.08 42.44
802.11ac 40MHz (CDD) 1 stream 4TX 5550 43.16 42.80 43.28 42.52
802.11ac 40MHz (CDD) 1 stream 4TX 5670 43.16 43.52 43.20 42.16
802.11ac 80MHz (CDD) 1 stream 4TX 5290 81.92 79.68 81.60 80.56
802.11ac 80MHz (CDD) 1 stream 4TX 5530 82.40 80.72 81.76 82.88
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802.11a/ 6Mbps/ Ch.52/ Antl

Spectrum n%:
Ref Level 20,00 dBm @ RBW 300 kHz
l& Att 30dE SWT 44.3ps @ VBW 1 MHz  Mode Auto FFT
Sl Count 20/20
@ 1Pk Max
M1[1] -22.73 dBm
5.2483500 GHz
10 dBm Occ Bw 16.766616692 MHz
D1[1] 0.28 dB
D1 3218 dbm b nn 1o g Al Tt P 22.1500 MHz
0 dem TT} i iEhwi R 1
-10 dBém /
-20 dBm 1
D2 -22,781 dBf Y
-30 dBm /f \\\
-4 dém W“f AUM
W’ vN\hihv
-60 dBm
-70 dBm o
F1 ‘ ‘
|
CF 5.26 GHz 2001 pts Span 50.0 MHz
i | o
Date: 9.APR.2015 23:56:40

802.11a/ 6Mbps/ Ch.52/ Ant2

Spectrum E%:[
Ref Level 20.00 dBm & RBW 300 kHz
o att 30dE  SWT 44.3ps @ VBW 1 MHz  Mode Auto FFT
SGL Count 20,720
@ 1Pk Max
M1[1] -21.79 dBm
5.2406250 GHz
10 dBm Oce Bw 16.666666667 MHz
D1[1] 0.08 dB
D1 4.174 dBm = o P 208750 M=
0 dBm \f L “oref Firplty "2
-10 dem
-20 dBm D2 21826 dem :
-30 dBm /\/J \/\
-40 dBm Wu
W}ﬂx \‘f\nnn
1 LA
-60 dBrm
-70 dBm o
F1 ‘ ‘
[l
CF 5.26 GHz 2001 pts Span 50.0 MHz
i o
Date: 9.APR.2015 23:56:47
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802.11a/ 6Mbps/ Ch.52/ Ant3

Spectrum ] n%:

Ref Level 20,00 dBm @ RBW 300 kHz
| Atk 30dB  SWT 44.3ps @ VBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -24.45 dBm
5.2492500 GHz
10 dBm Occ Bw 16.916541729 MHz
D1[1] 0.05 dB
22.7500 MHz.
o dem D1 1.475 dem: V\H"‘"WU T e
T{W f“’“ V\T%
-10 dBm
-20 dBm

D2 -24.522 dBm

-30 dBm Nr,\f_/
-40 dBm W\J
N;S'Ef\ﬁﬁ*‘ﬁ")\’ \/\“(\n..m i

T VVU W

-60 dBm

-70 dBm

CF 5.26 GHz 2001 pts Span 50.0 MHz
it l v

Date: 9.APR.2015 23:56:54

802.11a/ 6Mbps/ Ch.52/ Ant4

Spectrum E%:

Ref Level 20.00 dBm & RBW 300 kHz
= Att 30de  SWT 443 ps @ YBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -22.66 dBm
5.2494500 GHz
10 dBm Occ Bw 16.691654173 MHz
4 D1[1] -0.09 dB
D1 2,222 de
o dem m B 1 TR i 21.8250 MHz
1 Tl_r\.-.m. e L %
-10 dBm /
-20 dBm . s
D2 -22.778 dBm
-30 dBm

-40 dBm A (Aﬂ/

\ﬁp/aB[M " VW f\(\lmm

¥ 1w

-60 dBm

-70 dBm o

i
CF 5.26 GHz 2001 pts Span 50.0 MHz
i o
Date: 9.APR.2015 23:57:01
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802.11a/ 6Mbps/ Ch.60/ Antl

Spectrum ] n%:

Ref Level 20.00 dBm @ RBW 300 kHz
| ALt 30dB  SWT 44.3ps @ VBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -23.38 dBm
5.2882750 GHz
10 dBm Occ Bw 16.766616692 MHz
D1[1] 0.06 dB
o dam D1 2,613 dém Y o 22.3000 MHz
! T T W o
-10 dBm / \
-20 dBm 43
T
D2 -23.367 defh H
-30 dBm

e | ",

TV
-60 dBm
-70 dBmn Fo
F1 ‘ |
CF 5.3 GHz ‘ 2001 pts Span 50.0 MHz
i | o

Date: 9.APR.2015 23:58:30

802.11a/ 6Mbps/ Ch.60/ Ant2

Spectrum E%:[

Ref Level 20.00 dBm & RBW 300 kHz
= Att 30de  SWT 443 ps @ YBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -23.38 dBm
5.2879750 GHz
10 dBm Occ Bw 16.866566717 MHz
D1[1] 0.32 dB
g D1 2,557 dim = I — — — 22.5250 MHz
1 e o e e Pt A
-10 dBm \
-20 dBmn B
i§
0 3443 Al
-30 dBm
-40 dBm WU M
-50 dBfn o oA
-60 dBm
-70 dBm
i I
CF 5.3 GHz 2001 pts Span 50.0 MHz
i e

Date: 9.APR.2015 23:58:37
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802.11a/ 6Mbps/ Ch60/ Ant3

Spectrum ] n%:

Ref Level 20,00 dBm @ RBW 300 kHz
| Atk 30dB  SWT 44.3ps @ VBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -22.89 dBm
5.2897500 GHz
10 dBm Occ Bw 16.791604198 MHz
D1[1] 0.02 dB
o dam— | 305 Ao - PR N 11| DO RN 1 21.3250 MHz
1 f'\v e T u ot -0%2
-10 dBm /
-20 dBm T

D2 -22.940 dBm

-30 dBm

sl il

T
-60 dBm
-70 dBmn Fo
F1
I
CF 5.3 GHz 2001 pts Span 50.0 MHz
i | o

Date: 9.APR.2015 23:58:44

802.11a/ 6Mbps/ Ch60/ Ant4

Spectrum E%:[

Ref Level 20.00 dBm & RBW 300 kHz
= Att 30de  SWT 443 ps @ YBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -23.53 dBm
5.2887000 GHz
10 dBm Occ Bw 16.891554223 MHz
D1[1] 0.07 dB
o dbr D1 2469 dim o I W PR AT 22.4000 MHz
! THo LT =y
=
-10 dBm
-20 dBmn iE3 Dl
D2 -23.531 dBnfyf
-30 dBm

-40 dBm W
s "W
i

A
ATk
-60 dBrn
-70 dBm Fo
i
CF 5.3 GHz 2001 pts Span 50.0 MHz
it v

Date: 9.APR.2015 23:58:51
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802.11a/ 6Mbps/ Ch.64/ Antl

Spectrum ] n%:

Ref Level 20,00 dBm @ RBW 300 kHz
| ALt 30 dB SWT 44.3 ps & VBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -21.77 dBm
5.3095750 GHz
10 dBm Occ Bw 16.841579210 MHz
D1[1] -0.01 dB
D1 4,134 dbi
m N all i 20.2750 MHz
0 dem Tyfvw TR TR wyi%z
-10 dBm
|
-20 dBmn

Dz 21.866 dB/rn/J ,\{\
30 derm /
-40 dBm £

e W

afl g
ki W=7
-60 dBm
-70 dBm o
F1 ”
i
CF 5.32 GHz 2001 pts Span 50.0 MHz
1 ] i

Date: 10.APR.2015 00:00:22

802.11a/ 6Mbps/ Ch.64/ Ant2

Spectrum E%:

Ref Level 20.00 dBm & RBW 300 kHz
& Att 30de  SWT 443 ps @ YBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -22.28 dBm
5.3094000 GHz
10 dBm Occ Bw 16.941529235 MHz
D1[1] -0.61 dB
Py D1 3,084 dBm T - o 20.8750 MHz

Tt e LA =
TYJ j%
-10 dBm \
-20 dBm /]

D2 -22.016 dBm-]

-30 dBm

-40 dBm oy M L\\/L 5
g i, STy

Y
-60 dBm
-70 dBmn
i |
CF 5.32 GHz 2001 pts Span 50.0 MHz
i o
Date: 10.APR.2015 00:00:29
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802.11a/ 6Mbps/ Ch.64/ Ant3

Spectrum n%:
Ref Level 20,00 dBm @ RBW 300 kHz
& Att 30dE SWT 44.3ps @ VBW 1 MHz  Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -23.53 dBm
5.3083250 GHz
10 dBm Occ Bw 16.791604198 MHz
D1[1] 0.11dB
T D1 2.370 dBm T T T T 22.3000 MHz
{ Tft” T T A T r.(wv}k%
-10 dBm /
-20 dBm e
il
D2 -23.630 dEf Yy i
-30 dBm \\
-40 dBm
ot N M i
-60 dBm
-70 dBm -
Fi
|
CF 5.32 GHz 2001 pts Span 50.0 MHz
it ] v
Date: 10.APR.2015 00:00:36

802.11a/ 6Mbps/ Ch.64/ Ant4

Spectrum E%:[
Ref Level 20.00 dBm & RBW 300 kHz
& att 30dB  SWT <44.3ps @ YBW 1 MHz Mode Auto FFT
SGL Count 20,/20
@ 1Pk Max
M1[1] -22.40 dBm
5.3094500 GHz
10 dBm Occ Bw 16.866566717 MHz
D1[1] -0.04 dB
D1 3.417 dBm i A 21.1000 MH2
0 dem TYF,(WU T T ku\,%g
-10 dBm
-20 dBm
02 -22.583 dRr-y | 2
-20 dBm e \\
-40 dBm N\(\[\"’Vf
et % P AT
y T Y
-60 dBm
-70 dBm =
F1 ‘ |
L
CF 5.32 GHz 2001 pts Span 50.0 MHz
i w
Date: 10.APR.2015 00:00:43
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802.11a/ 6Mbps/ Ch.100/ Antl

Spectrum ] n%:

Ref Level 20,00 dBm @ RBW 300 kHz
| Atk 30dB  SWT 44.3ps @ VBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -23.79 dBm
5.4889250 GHz
10 dBm Occ Bw 16.841579210 MHz
D1[1] 0.07 dB
T3 D1 2.134 dBm T E 21.6250 MHz

T{v\m RV e AR

-10 dBm

/ \

:
D2 -23.866 dBm;
-30 dBmn /\/
-40 dBm

[N M WW N

T A
-60 dBm
-70 dBmn Fo
F1 ‘ |
|
CF 5.5 GHz 2001 pts Span 50.0 MHz
i | o

Date: 10.APR.2015 00:05:38

802.11a/ 6Mbps/ Ch.100/ Ant2

Spectrum E%:

Ref Level 20.00 dBm & RBW 300 kHz
& Att 30de  SWT 443 ps @ YBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -23.39 dBm
5.4894750 GHz
10 dBm Occ Bw 17.066466767 MHz
D1[1] 0.37dB
D1 2,489 dBm 21.1250 MHz
0 dBm

I [
T%VUWW\/M =y ww\rw\l
2
-10 dBm

-20 dBm B J

D2 -23.511 dBm

-30 dBm

;;::&vm NLM \“WV\ M A,

v
-60 dBm
-70 dBm o
il 1
CF 5.5 GHz 2001 pts Span 50.0 MHz
i o
Date: 10.APR.2015 00:05:45
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802.11a/ 6Mbps/ Ch.100/ Ant3

Spectrum ] n%:

Ref Level 20,00 dBm @ RBW 300 kHz
| Atk 30dB  SWT 44.3ps @ VBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -24.07 dBm
5.4895500 GHz
10 dBm Occ Bw 16.766616692 MHz
D1[1] -0.24 dB
T D1 1,663 dim T Ea—— 21.8500 MHz
! T?r“vv-/vw\f"\j‘r‘ B FINAR LR AT "“’\‘*Y
2
-10 dBm /
-20 dBm t oL
102 -24.317 derrs )] ,\\
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-40 dBmn
ol o oy At
-60 dBm
-70 dBmn 2
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1
CF 5.5 GHz 2001 pts Span 50.0 MHz
i | o

Date: 10.APR.2015 00:05:52

802.11a/ 6Mbps/ Ch.100/ Ant4

Spectrum E%:[

Ref Level 20.00 dBm & RBW 300 kHz
& Att 30de  SWT 443 ps @ YBW 1 MHz Mode Auto FFT
SGL Count 20/20
@ 1Pk Max
M1[1] -22.54 dBm
5.4889250 GHz
10 dBm Occ Bw 16.691654173 MHz
D1[1] -0.03 dB
P D1 3.413 dBm o A il LR 29.5000 MHz
TT}VV T RN TR T vws(
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SPORTON INTERNATIONAL INC. Page No. : 40 of 436

TEL : 886-3-327-3456
FAX : 886-3-327-0973

Report Version : Rev. 08



SFPORTON LAB.

FCC Test Report

Report No. : FR462540Al1

802.11a/ 6Mbps/ Ch.116/ Antl

Spectrum

(=]

Ref Level 20,00 dBm
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802.11a/ 6Mbps/ Ch.116/ Ant2

Spectrum

(=)
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SFPORTON LAB.

FCC Test Report

Report No. : FR462540Al1

26dB Emission Bandwidth

FAX : 886-3-327-0973

Number of
Worst Modulation Transmit Frequency 26dB Emission Bandwidth
Mode Chains (MHz)
(NTX) Antl Ant 2 Ant 3 Ant 4
802.11ac 20MHz (TXBF) 2 stream 4TX 5260 23.90 21.62 23.42 21.87
802.11ac 20MHz (TXBF) 2 stream 4TX 5300 21.90 23.17 23.00 22.85
802.11ac 20MHz (TXBF) 2 stream 4TX 5320 23.65 22.52 22.22 21.97
802.11ac 20MHz (TXBF) 2 stream 4TX 5500 22.20 23.00 22.67 22.22
802.11ac 20MHz (TXBF) 2 stream 4TX 5580 23.75 21.70 21.32 21.97
802.11ac 20MHz (TXBF) 2 stream 4TX 5700 22.30 22.30 22.47 21.32
802.11ac 40MHz (TXBF) 2 stream 4TX 5270 42.24 42.48 42.36 42.64
802.11ac 40MHz (TXBF) 2 stream 4TX 5310 42.68 42.12 43.00 42.80
802.11ac 40MHz (TXBF) 2 stream 4TX 5510 42.04 42.20 47.36 42.60
802.11ac 40MHz (TXBF) 2 stream 4TX 5550 41.44 42.16 42.00 42.88
802.11ac 40MHz (TXBF) 2 stream 4TX 5670 42.60 41.60 42.40 43.32
802.11ac 80MHz (TXBF) 2 stream 4TX 5290 80.64 81.28 82.24 83.44
802.11ac 80MHz (TXBF) 2 stream 4TX 5530 79.92 82.16 81.76 83.28
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