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I mI Report No.: FR650411-04

Projeci No: CB10508301

1. VERIFICATION OF COMPLIANCE

Product Name :  802.11bgn WiFi Radio Module
Model No. : TRM9992G
Applicant :  Tembo Systems, Inc.
Test Rule Parls) : 47 CFRFCC Part 15 Subpart C § 15.247

Sporton International as requested by the applicant fo evaluate the EMC performance of the product
sample received on May 30, 2016 would like to declare that the tested sample has been evaluated and
found fo be in compliance with the tested rule parts. The data recorded as well as the fest configuration

specified is true and accurate for showing the sample’s EMC nature.

Sam Chen
SPORTON INTERNATIONAL INC.

Report Format Version: Rev. 01 Page Mo. :1of 184
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2. SUMMARY O F THE TEST RESULT
Applied Standaxd: 47 CFRFCC Part 15 Subpart C

Part Rule Section Description of Test Re sult

4.1 15.207 AC Powerline Conducted Emissions Comples
4.2 15.247(b )(3) Maximum Conducted Output Power Complies
4.3 15.247(e) PowerSpectral De nsity Comples
44 15.247(a)(2) 6dB Spectrum Bandwidth Complies
4.5 15.247(d) Radiated Emissions Complies
4.6 15.247(d) Band Edge Emissions Complies
4.7 15.203 Antenna Re quire me nts Complies

Note: ForDirectional antenna:

The EUTis a limited module which only limited to the host (model: AP1004NRe series).
The EUTwasinstalled to the host (model: AP1004NRe series) to perform allthe te sts.
For OMNI antenna:
The EUTis a limited module which only limited to the host (model: AP1004WRe series).
The EUTwasmstalled to the host (model: AP1004WRe series) to perform allthe te sts.

Report Format Version: Rev. 01
FCC ID: 2AGMRIRM9992G
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3. GENERALINFORMATION

3.1. ProductDetails

Items Description
Product Type For Dire c tional antenna: WIAN (21X, 2RX)
For OMNI antenna: WIAN (41X, 4RX)
Radio Type Intentional ransceiver
PowerType From ho st system
Modulation IEEE 802.11b: DSSS

IFEE 802.11g: OFDM

IEEE 802.11n/ac: see the below table

Data Modulation IEEE 802.11b: DSSS (BPSK/ QPSK/ CCK)

IEEE 802.11a/g/n: OFDM (BPSK/ QPSK/ 16QAM / 64QAM)
IEEE 802.11ac: OFDM (BPSK/ QPSK/ 16QAM / 64QAM /
256QAM)

Data Rate (Mbps) IEEE 802.11b: DSSS(1/ 2/ 5.5/11)

IEEE 802.11g: OFDM (6/9/12/18/24/36/48/54)

IEEE 802.11n/ac: see the below table

Frequency Range 2400 ~ 2483.5MHz
Channel Number 11 for20MHz bandwidth ; 7 for 40MHz b and wid th
Channel Band width (99%) ForDirectional antenna:

<ForNon-Beamfoming Mode>

IFEE 802.11b: 11.55 MHz

IEEE 802.11g: 16.50 MHz

IEEE 802.11ac MCSONssl (VHI20): 17.71 MHz
IEEE 802.11ac MCSONss1 (VHI*0): 35.75 MHz
<ForBeamforiming Mode>

IFEE 802.11ac MCSONss1 (VHI20): 17.63 MHz
IFEE 802.11ac MCSONss1 (VHR0): 36.18 MHz
For OMNI antenna:

<ForNon-Beamfoming Mode>

IEEE 802.11b: 13.98 MHz

IEEE 802.11g: 16.24 MHz

IFEE 802.11ac MCSONss1 (VHI20): 17.02 MHz
IEEE 802.11ac MCSONssl (VHI10): 36.61 MHz
<ForBeamforming Mode>

IEEE 802.11ac MCSONssl (VHI20): 20.06 MHz
IEEE 802.11ac MC SONssl (VHI10): 38.35 MHz

Report Format Version: Rev. 01 Page No. -30f184
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Maximum Conducted Output ForDirectional antenna:

Power <ForNon-Beamfoming Mode>

IEEE 802.11b: 22.65 d Bm

IEEE 802.11g: 22.89 d Bm

IEEE 802.11ac MCSONssl (VHI20): 22.65 d Bm
IEEE 802.11ac MCSONss1 (VHR0): 20.66 d Bm
<ForBeamfoming Mode>

IEEE 802.11ac MCSONssl (VHI20): 22.70 d Bm
IEEE 802.11ac MCSONssl (VHI10): 21.13 d Bm
For OMNIantenna:

<ForNon-Beamforming Mode>

IEEE 802.11b: 27.19 d Bm

IEEE 802.11g: 27.08 d Bm

IEEE 802.11ac MC SONssl (VHI20): 27.47 d Bm
IEEE 802.11ac MCSONssl (VHI10): 21.07 d Bm
<ForBeamfoming Mode >

IEEE 802.11ac MC SONssl (VHI20): 24.67 d Bm
IEEE 802.11ac MCSONssl (VHI10): 19.71 d Bm

CamerFrequencies Please referto section 3.4
Antenna Please referto section 3.3
tems Description
. . With be amfoming . .
Beamforming Function |Z for802. 11n/ac . |:| Without beamforming
Report Format Version: Rev. 01 Page No. :40f184
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Antenna and Bandwidth

Antenna Two (IX) Four (IX)
Bandwidth Mode 20 MHz 40 MHz 20 MHz 40 MHz
IEEE 802.11b \% X \% X
IEEE 802.11¢g \% X \% X
IEEE 802.11n \% \% \% \Y%
IFEE 802.11ac A% \% A% \%

IEFE 802.11n/ac Spec.

Numberof
Protocol Data Rate / MCS
Transmit Chains (NIX)
802.11n (HI20) 2,4 MCS0-15, MC S0-31
802.11n (H10) 2,4 MCS0-15, MC S0-31
802.11ac (VHI20) 2,4 MCS 0-9/Nss1-2, MC S 0-9/Nss1-4
802.11ac (VHIX0) 2,4 MCS0-9/Nss1-2, MC S 0-9/Nssl-4

Note 1: IEEE Std. 802.11n mo dulation c onsists o f HI20 and HM0 (HL High Thro ughput).
The n EUTsup p o rts HI20 and HI40.

Note 2: IEEE Std. 802.11ac modulation c onsists o f VHI20, VHI40, VHIB0 and VHT160 (VHT Very High
Thro ughput). Then EUTsupports VHI20 and VHI40.

Note 3: Modulation modesconsistofbelow c onfiguration:

HT20/HI40: IEEE 802.11n, VHI20/ VHI#0/ VHIBO: IEEE 802.11ac

3.2. Accessornes

N/A

Report Format Version: Rev. 01 Page No. - 50f184
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3.3. Table forFled Ante nna

Host
Ant Antenna Gain X
Brand Holder ModelName Connector Syste m
Type (dBi) |Function
Model
Direc tional AP1004NRe
1 |Tembo Systems hc.| PCA-000008-XXX-X FPEX No te 2TX/ 2RX
Antenna serie s
PCA-000006-000-X/ OMNI AP1004WR
2 |Tembo Systems Inc. FPEX No te 4TX/4RX
PCB-000015-XXX-X | Antenna e series
Note:
Tested Ante nna Tested net antenna gain Certified Net Amay Gain
Ant. Cable loss (dB)
Gain (dBi) (dBi) Antenna Gain (dBi) (dBi)
1 13.5 1.2 12.3 13 0
Amay Gain
Ant. Gain (dBi) Cable loss True Gain (dB)
(dBi)
2 6.44 0.9 5.54 3

Note: The EUThastwo antenna.

ForIEEE 802.11b/g/n/ac mode (2TX/2RX):

Chain 1 and Chain2canbe used astransmitting/rec eiving antenna.\

Chain 1 and Chain 2 could transmit/receive simultaneously.

ForIEEE 802.11b/g/n/ac mode (4TX/4RX):

Chain 1,Chain 2, Chain 3 and Chain 4 can be used astransmitting/receiving antenna.

Chain 1, Chain 2, Chain 3 and Chain 4 could transmit/receive simultane o usly.

(Connectto Ant.2)

Chain 2

(Connectto Ant.1 and Ant.2)

Chain 3

(Connectto Ant.2)

Chain 4

Chain1

(Connectto Ant.1 and Ant.2)

Report Format Version: Rev. 01
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3.4. Thble forCamierFrequencies

There are two bandwidth syste ms.
For20MHz bandwid th syste ms, use Channel1~Channel 11.
For40MHz bandwid th syste ms, use Channel3~Channel9.

Frequency Band Channel No. Frequency Channel No. Frequency
1 2412 MHz 7 2442 MHz
2 2417 MHz 8 2447 MHz
3 2422 MHz 9 2452 MHz

2400~2483.5MHz
4 2427 MHz 10 2457 MHz
5 2432 MHz 11 2462 MHz
6 2437 MHz - -

Report Format Version: Rev. 01 Page No. :7of184
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3.5. Table forTest Modes

Preliminary te sts were performed in different data rate to find the worst adiated emission. The data
rate shown in the table below is the worst-case rate with respect to the specific test item.
Investigation has been done on all the possible configurations for searching the worst cases. The
following table isa list ofthe test mode s shown in this te st report.

ForDirectional antenna:

Test fems Mode Data Rate Channel Chain
AC Powerline Conducted NomalLink - - -
Emissio ns
Maximum Conducted Output <ForNon-Beamforming Mode>
Power 11b/CCK 1 Mbps 1/6/11 1+2
PowerSpectral De nsity 11g/BPSK 6 Mbps 1/6/11 1+2
6dB Spectrum Bandwidth 1lac VHIR20 MC SONss1 1/6/11 1+2
llac VHIMO0 MC SONss1 3/6/9 1+2
<ForBeamfoiming Mode>
1lac VHI20 MC SONss1 1/6/11 1+2
1lac VHI40 MC SONss1 3/6/9 1+2
Radiated Emissions Below 1GHz Nommallink - - -
Radiated Emissions Above 1GHz <ForNon-Beamfoming Mode >
Band Edge Emissions 11b/CCK 1 Mbps 1/6/11 1+2
11g/BPSK 6 Mbps 1/6/11 1+2
llac VHI20 MC SONss1 1/6/11 1+2
llac VHI4O0 MC SONss1 3/6/9 1+2
<ForBeamfoming Mode >
llac VHI20 MC SONss1 1/6/11 1+2
llac VHIMO0 MC SONss1 3/6/9 1+2
Report Format Version: Rev. 01 Page No. :8o0f184
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ForOMNI antenna:
Te st tems Mode Data Rate Channel Chain
AC Powerline Conducted Normallink - - -
Emissio ns
Maximum Conducted Output <ForNon-Beamforming Mode>
Power 11b/CCK 1 Mbps 1/6/11 1+2+3+4
PowerSpectral De nsity 11g/BPSK 6 Mbps 1/6/11 1+2+3+4
6dBSpectrum Bandwidth 1lac VHI20 MC SONss1 1/6/11 1+2+3+4
llac VHI40 MC SONss1 3/6/9 1+2+3+4
<ForBeamfoiming Mode >
llac VHI20 MC SONss1 1/6/11 1+2+3+4
llac VHIO0 MC SONss1 3/6/9 1+2+3+4
Radiated Emissions Below 1GHz Nomallink - - -
Radiated Emissions Above 1GHz <ForNon-Beamforming Mode>
Band Edge Emissions 11b/CCK 1 Mbps 1/6/11 1+2+3+4
11g/BPSK 6 Mbps 1/6/11 1+2+3+4
1lac VHI20 MC SONss1 1/6/11 1+2+3+4
1lac VHI40 MC SONss1 3/6/9 1+2+3+4
<ForBeamfoiming Mode>
1llac VHI20 MC SONss1 1/6/11 1+2+3+4
llac VHI40 MC SONss1 3/6/9 1+2+3+4
The following test modeswere performed forall tests:
Conducted Emissions
Test Mode Description
1 AP Mode with Ant.1
2 RepeaterMode with Ant.1
3 AP Mode with Ant.2
4 RepeaterMode with Ant.2
Mode 4 generated the worst test result, so it wasrecorded in thisreport.
Report Format Version: Rev. 01 Page No. :9o0f184
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Radiated Emissions (Below 1GHz)

Test Mode Description
1 EUTY axis - AP Mode with Ant.1
2 EUTX axis - AP Mode with Ant.1

Mode 1 has been evaluated to be the worst case between Mode 1~2, thus measurement for
Mode 3 will follow this same test mode.

3 EUTY axis- RepeaterMode with Ant.1
4 EUTY axis - AP Mode with Ant.2
5 EUTX axis - AP Mode with Ant.2

Mode 4 has been evaluated to be the worst case between Mode 4~5, thus measurement for
Mode 6 will follow this same test mode.

6 EUTY axis - Repeater Mode with Ant.2

Mode 6 generated the worst te st result, so it wasrecorded in thisreport.

Radiated Emissions (Above 1GHz)

Test Mode Description

The EUTwas performed at Xaxisand Y axis position for Radiated emission above 1GHz test,
and the worst case wasfound at XaxisforDirectionalantenna and YaxisforOmniantenna.
So the measurement will follow this same te st ¢ o nfigura tio n.

1 EUTX axis + Ant.1

2 EUTY axis + Ant.2

Note: 1. VHI20/ VH4O c o ve rs HI20/ H10, due to same modulation. The powersetting for802.11n HI20
and HMO are the same orlowerthan 802.11ac VHI20 and VHIO0.

2. There are two modesof EUT one isbeamforming mode, and the otherisnon-beamforming

mode for802.11n/ac. Alltest results were recorded in thisreport.

3.6. Thble forTesting Iocations

Test Site Iocation
Address: No .8, Iane 724, Bo-aiSt., JhubeiCity, Hsinc hu County 302, Taiwan, R.O.C.
TEL 886-3-656-9065
FAX: 886-3-656-9085
Te st Site No. Site Category Iocation Desiglll?gtfi:on No. IC File No.
03CHO01-CB SAC Hsin Chu TW0006 IC 4086D
CO01-CB Conduction Hsin Chu TW0006 IC 4086D
THO1-CB OVEN Room Hsin Chu - -
Open Area Test Site (OATS); SemiAnechoic Chamber(SAC).
Report Format Version: Rev. 01 Page No. :100f184
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3.7. Table for Supporting Units

For'Te st Site No: 03CHO1-

CB (Below 1GHz)

Support Unit Brand Model FCC ID
NB#*4 DEIL F4300 DoC
Ho st syste m N/A AP1004WRe series DoC
AP Router Planex GW-AP545GX KA220030603014-1
Po E¥2 ZyXEL Po E12-HP N/A
For'Ie st Site No: 03CHO1-CB (Above 1GHz) / <For Non-Beamforming Mode>
ForDirectional antenna:
Support Unit Brand Model FCC ID
NB DEIL E4300 DoC
Po E¥2 ZyXEL Po E12-HP N/A
Ho st syste m N/ A AP1004NRe series DoC
For OMNIantenna:
Support Unit Brand Model FCC ID
NB DEIL E4300 DoC
Po E*2 ZyXEL Po E12-HP N/ A
Ho st system N/ A AP1004WRe series DoC
For'Ie st Site No: 03CHO1-CB (Above 1GHz) / <For Non-Beamforming Mode>
ForDirectional antenna:
Support Unit Brand Model FCC ID
NB*2 DEIL F4300 DoC
Po E¥2 ZyXEL Po E12-HP N/ A
Ho st syste m N/A AP1004NRe series DoC
RX Device N/A APL004WRe series DoC
AP1004NRe series
ForOMNI antenna:
Support Unit Brand Model FCC ID
NB*2 DEIL F4300 DoC
Po E¥2 ZyXEL Po E12-HP N/A
Ho st syste m N/ A AP1004WRe series DoC
RX Device N/A APL004WRe series DoC
AP1004NRe series
Report Format Version: Rev. 01 Page No. :110f184
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ForTest Site No: CO01-CB

FCC ID: 2AGMRIRM9992G

Support Unit Brand Model FCC ID
NB*3 DELL 6430 DoC
AP Router Planex GW-AP54SGX KA220030603014-1
Po E¥2 ZyXEL Po E12-HP N/ A
Ho st syste m N/ A AP1004WRe series DoC
For'Te st Site No: THO1-CB
ForDirectional antenna:
Support Unit Brand Model FCC ID
NB DELL F4300 DoC
Po E¥2 ZyXEL Po E12-HP N/ A
Ho st syste m N/A AP1004NRe series DoC
For OMNI antenna:
Support Unit Brand Model FCC ID
NB DEIL E4300 DoC
Po E*2 ZyXEL Po E12-HP N/ A
Ho st system N/A AP1004WRe serie s DoC
Report Format Version: Rev. 01 Page No. .12 0f 184
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3.8. 'Thble forParameters of Test Software Se tting

During testing, Channel and Power Controlling Software provided by the customer was used to
controlthe operating channelaswellasthe output powerlevel The RFoutput powerselectionisfor

the setting of RFoutput powerexpected by the customerand isgoing to be fixed on the fimware of

the finalend product.

ForDirectional antenna / Non-Beamforming Mode

Te st Software Version QCARCT
Te st Frequency (MHz)
Mode NCB: 20MHz NCB: 40MHz
2412 MHz | 2437 MHz | 2462 MHz | 2422 MHz | 2437 MHz | 2452 MHz
802.11b 19 19 19 - - -
802.11g 16.5 20 16.5 - - -
802.11ac MCSONss1 VHI20 15.5 20 16 - - -
802.11ac MCSONss1 VHIX0 - - - 12.5 17 15
ForDirectional antenna / Beamforming Mode
Te st Software Version QCARCT
Te st Frequency (MHz)
Mode NCB: 20MHz NCB: 40MHz
2412 MHz | 2437 MHz | 2462 MHz | 2422 MHz | 2437 MHz | 2452 MHz
802.11ac MCSONss1 VHI20 19 26 20 - - -
802.11ac MCSONss1 VHI10 - - - 15 20 18
ForOmniantenna / Non-Beamforming Mode
Te st Software Version QCARCT
Te st Frequency (MHz)
Mode NCB: 20MHz NCB: 40MHz
2412 MHz | 2437 MHz | 2462 MHz | 2422 MHz | 2437 MHz | 2452 MHz
802.11b 19 19.5 21 - - -
802.11g 15 22 18.5 - - -
802.11ac MCSONss1 VHI20 14.5 22 16.5 - - -
802.11ac MCSONss1 VHIX0 - - - 11 15.5 15
ForOmniantenna / Beamforming Mode
Te st Software Version QCARCT
Te st Fre quency (MHz)
Mode NCB: 20MHz NCB: 40MHz
2412 MHz | 2437 MHz | 2462 MHz | 2422 MHz | 2437 MHz | 2452 MHz
802.11ac MCSONss1 VHI20 20 26 23 - - -
802.11ac MCSONss1 VHI10 - - - 16 20 20
Report Format Version: Rev. 01 Page No. :130f184
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3.9. EUTOperation during Test

Fornon-beamforming mode:

The EUTwasprogrammed to be in continuo usly transmitting mode.

Forbeamforming mode:

ForConducted Mode:

The EUTwasprogrammed to be in ¢ ontinuo usly transmitting mode.

ForRadiated Mode:

During the te st, the following programsunder WIN XP were executed.

The program wasexecuted asfollows:

1. During the test, the EUToperation to normalfunc tion.

2. Executed command fixed test channelundertehet.

3. Executed "lantest.exe "to link with the remote workstation to receive and transmit packet by RX

Device and transmit duty cycle no less 98%

Report Format Version: Rev. 01 Page No. .14 0f 184
FCC ID: 2AGMRIRM9992G ksued Date : Sep. 13,2016



SPORTON LAB.

Report No.: FR650411-04

3.10.Duty Cycle

ForDirec tional antenna / Non-Beamfo

ming Mode:

1/ TMinim um
On Time On+Off Time Duty Cycle Duty Factor
Mode VBW
(ms) (ms) (%) (dB)
(kHz)
802.11b 100.000 100.000 100.00% 0.00 0.01
802.11g 2.060 2.130 96.71% 0.15 0.49
802.11ac MC SONss1
VHT20 5.020 5.100 98.43% 0.07 0.01
802.11ac MC SONss1
VHTPL0 2.370 2.510 94.42% 0.25 0.42
ForDirectionalantenna / Beamforming Mode:
1/ TMinim um
On Time On+Off Time Duty Cycle | Duty Factor
Mode VBW
(ms) (ms) (%) (dB)
(kHz)
802.11ac MC SONss1
VHT20 1.760 1.935 90.96% 0.41 0.57
802.11ac MC SONss1
VHTPL0 1.663 1.857 89.53% 0.48 0.60
ForOmniantenna / Non-Beamforming Mode:
1/ TMinim um
On Time On+Off Time Duty Cycle | Duty Factor
Mode VBW
(ms) (ms) (%) (dB)
(kHz)
802.11b 100.000 100.000 100.00% 0.00 0.01
802.11g 2.043 2.139 95.51% 0.20 0.49
802.11ac MC SONss1
VHT0 4,951 5.080 97.46% 0.11 0.20
802.11ac MC SONss1
VHPL0 4.967 5.064 98.08% 0.08 0.01
ForOmniantenna / Beamforming Mode:
1/ TMinim um
On Time On+Off Time Duty Cycle | Duty Factor
Mode VBW
(ms) (ms) (%) (dB)
(kHz)
802.11ac MC SONss1
VHT0 1.685 1.875 89.88% 0.46 0.59
802.11ac MC SONss1
VHPL0 1.563 1.755 89.04% 0.50 0.64
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3.11. Test Configurations

3.11.1. AC Powerline Conduc tion Emissions Test Configuration

AC main
C :
I
EUT
T T
o Host system e
2.4/5G
PoE 2.4G NB Device AP PoE
WAN NB LAN NB
Item | Connection | Shielded | Iength
1 |Powercable No 1.5m
2 RJ-45 cable No 10m
3 RJ-45 cable No 10m
4 RJ-45 cable No 1.5m
5 RJ-45 cable No 1.5m
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3.11.2. Radiation Emissions Test Configuration

Te st Configuration: 30MHz~1G Hz

3 4
gl | |
2 EUT -
3 Host system
m
-
(o]
m
l =
1 I .
| | ' 6 |
AC main i i ?
i E AC main
LAN NB RDE:BAP 7-{ Root AP 2 4G NB WAN NB
Item | Connection | Shielded | Iength
1 |Powercable No 1.5m
2 RJ-45 cable No 1.5m
3 RJ-45 cable No 10m
4 RJ-45 cable No 10m
5 |Powercable No 1.5m
6 RJ-45 cable No 1.5m
7 RJ-45 cable No 1.5m
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Test Configuration: above 1GHz
ForNon-Beamfoming Mode:

FCC ID: 2AGMRIRM9992G

1 4
2
o
o
m
o
(]
i m
3 EUT T
|
AC main Host system :5
AC main
LAN NB
Item | Connection | Shielded | Iength
1 RJ-45 cable No 10m
2 RJ-45 cable No 1.5m
3 |Powercable No 1.5m
4 RJ-45 cable No 10m
5 |Powercable No 1.5m
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For Beamfoming Mode:

‘ 1 4
2
-
(=]
m
-
(]
I m
3 EUT I
|
AC main Host system >
I
Q& AC main
I
I
LAN NB RX Device |-6—| X ﬁ;‘"oe

Item | Connection | Shielded | Iength
1 RJ-45 cable No 10m
2 RJ-45 cable No 1.5m
3 |Powercable No 1.5m
4 RJ-45 cable No 10m
5 |Powercable No 1.5m
6 RJ-45 cable No 1.5m
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4. TESTRESULT

4.1. AC Powerline Conduc ted Emissions Me asure ment

4.1.1. Limit
For this product which is designed to be connected to the AC power line, the radio frequency
voltage thatisconducted back onto the AC powerline on any frequency or frequencies within
the band 150 kHz to 30 MHz shallnotexceed below limitstable.
Fre quency (MHz) QP Limit (dBuV) AV Limit (dBuV)
0.15~0.5 66~56 56~46
0.5~5 56 46
5~30 60 50
4.1.2. Measuring Instruments and Se tting
Please referto section 5 of equipments list in this report. The following table is the setting of the
receiver.
ReceiverParameters Se tting
Attenuation 10dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IFBandwid th 9 kHz
4.1.3. TestProcedures
1. Configure the EUTaccording to ANSIC63.10. The EUTorhost of EUThasto be placed 0.4 meter
farfrom the conducting wallof the shielding mom and atleast 80 centimeters from any other
grounded conducting surface.
2. ConnectEUTorhostof EUTto the powermains through a line impedance stabiliza tion ne two rk
(LISN).
3. Allthe support units are connected to the otherIISNs. The IISN should provide 50uH/500hms
couplng impedance.
The frequency range from 150 kHz to 30 MHz was searched.
Set the test-receiversystem to Peak Detect Function and Specifiid Bandwidth with Ma ximum
Hold Mode.
6. The measurement has to be done between each power line and ground at the power
teminal
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4.1.4.

4.1.5.

4.1.6.

Test Setup Iayout

10 121 EUT
cm
— b—l 5 Hon-conductive Table
1 1 LI 15x1m
1
[ |
. e ‘___,.-—"r 1 4
§ AR AT Pl
1 r-'
A 1
6 d a 1
h
1 .
2 Il 11 114
[ | I 7 1 rad ! 1
pN
\ 80cm
4
1 2
/ &
| '\ ; / i i
1 1 31
33
- 3 40cm
/ }/ Conducting Ground Plane
(‘}/ \ Extends At Least #.5m
LISH LISH — Beyond EUT System Footprint
7 — 32

Bonded To Ground Plane:

IEGEND:

(1) nterconnecting cablesthat hang closerthan 40 cm to the ground plane shallbe folded back
and forth in the centerforming a bundle 30 to 40 cm long.

(2) YO cablesthat are not connected to a peripheralshallbe bundled in the center. The end of
the cable may be terminated, if required, using the comect terminating impedance. The overall
length shallnotexceed 1 m.

(3) EUTconnected to one IISN. Unused IISNmeasuring portconnectorsshallbe termmated in 50 Q.
IISNcanbe placed ontop of, orimmediately beneath, reference ground plane.

(3.1) Allotherequipment powered from additional IISN(s).

(3.2) Multiple outlet strip can be used formultiple powercords ofnon-EUTequipme nt.

(3.3)IISN atleast80 cm from nearest part of EUTc ha ssis.

(4) Cablesofhand-operated devices,such askeyboards, mice,etc.,shallbe placed asfornomal
use.

(5) Non-EUTcomponents of EUTsystem being tested.

(6) Rearof EUT, including peripherals, shallallbe aligned and flush with rearoftabletop.

(7) Rearoftabletop shallbe 40 cm removed from a vertical conducting plane thatisbonded to
the ground plane.

Te st De viation
There isno deviation with the original standard.
EUTOperation during Test

The EUTwasplaced on the testtable and programmed in normal func tion.
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4.1.7. Results of AC Powerline Conducted Emissions Measurement

e mperature 23°C Humidity 60%
Test Engineer Kane Liu Phase Line
Configura tion NomalLink/ Mode 4
BULe\reI {dBuVv) Date: 2016-08-19 Time: 18:04:18
70
50\ | CISPR_B_QP
50 CISPR_B_AV
40
30
20
10
GIIII.15IIJ.2 05 1 2 5 10 20 30
Frequency {(MHz)
Over Limit Read LISN Cable
Freq Level Limit Line Level Factor Loss Pol/Phase Remark
MHz dBuV dB dBuV  dBuV dB dB
1 @.1588 42.89 -13.87 55.96 32.71 18.82 B.16 LINE Average
2 @.1588 G58.27 -7.69 65.96 48.89 108.82 B.16 LINE QP
3 @.1768 48.86 -14.58 54.64 29.96 9.92 8.18 LINE Average
4 @.1768 53.21 -11.43 64.64 43.11 9.92 ©.18 LINE QP
5 @.2589 38.39 -13.88 51.47 28.35 9.92 B.12 LINE Average
6 @.2589 47.99 -13.48 61.47 37.95 9.92 B.12 LINE QP
7 @.2644 35,93 -15.36 51.29 25.89 9.92 8.12 LINE Average
8 @.2644 46.65 -14.64 61.29 36.61 9.92 8.12 LINE QP
9 @.2818 38.22 -12.54 58.76 28.20 9.92 8.18 LINE Average
18 @.2818 49.67 -11.89 68.76 39.65 9.92 8.18 LINE QP
11 @.3321 35.21 -14.19 49.486 25.23 9.92 .86 LINE Average
12 @.3321 46.38 -13.18 59.48 36.32 9.92 .86 LINE QP
13 @.3692 32.76 -15.76 48.52 22.81 9.92 8.83 LINE Average
14 @.3692 43.26 -15.26 58.52 33.31 9.92 8.83 LINE QP
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T mperature 23°C Hum id ity 60%

Test Engineer Kane Liu Phase Neutral
Configuration Nomallink/ Mode 4

Level (dBuV) Date: 2016-08-19 Time: 18:01:59

70

60 CISPR_BE_QP

50 CISPR_B_AV

40

30

20

10

0.150.2 0.5 1 2 5 10 20 30
Frequency (MHz)

Freg Level Limit Line Level Factor Loss Pol/Phase Remark

MHz dBuV dB dBuV dBuV dB dB

1 B.1588 45.28 -18.86 56.88 35.82 10.82 B.16 NEUTRAL Average
2 B.1588 59.42 -6.58 66.80 49.24 10.82 B.16 NEUTRAL QP
3 8.1796 44.83 -9.67 54.58 34.73 9.92 8.18 NEUTRAL Average
4 8.1796 55.89 -9.41 64.58 44,99 9,92 8.18 NEUTRAL QP
5 8.2672 36.82 -15.18 51.20 25.99 9.92 8.11 NEUTRAL Average
b B.2672 58.89 -18.31 61.20 48.86 9.92 B.11 NEUTRAL QP
7 B.2818 44.44 -6.32 58.76 34.42 9.92 8.16 NEUTRAL Average

| 8 B.2818 57.86 -3.78 6B.76 47.84 9.92 8.168 NEUTRAL QP
9 8.3234 41.67 -8.55 49.62 31.89 9,92 8.86 NEUTRAL Average
18 8.3234 51.25 -8.37 59.62 41.27 9.92 8.86 NEUTRAL QP
11 B.3338 39.28 -18.67 49.35 29.38 9.92 B.86 NEUTRAL Average
12 B.3338 51.41 -7.94 59.35 41.43 9.92 B.86 NEUTRAL QP
13 B.3712 36.62 -11.85 48.47 26.67 9.92 B.83 NEUTRAL Average
14 8.3712 48.1@ -18.37 58.47 38.15 9,92 8.83 NEUTRAL QP
15 8.5523 32.63 -13.37 46.80 22.43 9.93 8.27 NEUTRAL Average
16 B.5523 43.78 -12.36 56.66 33.58 9.93 B.27 NEUTRAL QP
17 B.8688 31.89 -14.91 46.80 28.59 9.93 B.57 NEUTRAL Average
18 B.86888 41.83 -14.17 56.88 31.33 9.93 B.57 NEUTRAL QP
19 8.9944 38.38 -15.62 46.80 19.71 9.94 8.73 NEUTRAL Average
208 8.9944 41.98 -14.10 56.88 31.23 9.94 8.73 NEUTRAL QP

Norte:
Ievel=Read Ievel+ IISN Factor+ Cable Ioss
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4.2. Maximum Conducted Output Power Measurement
4.2.1. Limit
The limit foroutput power is 30d Bm.

4.2.2. Measuring Instruments and Se tting

Please referto section 5 of equipments list in thisre port. The folowing table is the setting of the

powermeter.

PowerMeterParameter | Setting

Detector Average

4.2.3. TestProcedures

1. Testproceduresrefer KDB558074 D01 v03105 sec tion 9.2.3.2 Measure me nt using a powermeter
(PM).

2. Multiple antenna system wasperformed in accordance with KDB 662911 D01 v02r01 Emissio ns
Te sting of Transmitte rs with Multiple Outputsin the Same Band.

3. Thisprocedure providesan altemative fordetemining the RMSoutput powerusing a

broadband RFaverage powermeterwith a themrmocouple detector.

4.2.4. Test Setup Iayout

Power meter EUT

4.2.5. TestDeviation
There isno deviation with the originalstandard.
4.2.6. EUTOperation during Test

The EUTwasprogrammed to be in continuo usly transmitting mode.
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4.2.7. Test Result of Maximum Conducted Output Power

e mperature 25°C Humidity 60%
Test Engineer Akina Chiu Te st Da te Jul 23,2016 ~ Jul. 27, 2016
ForDirectional antenna / Non-Beamforming Mode:
Mode e e Conducted Power (dBm) Max. Limit Re sult
Chain 1 Chain 2 Total (EEm)
2412 MHz 19.71 19.54 22.64 23.00 Complies
802.11b 2437 MHz 19.86 19.41 22.65 23.00 Complies
2462 MHz 19.54 19.66 22.61 23.00 Complies
2412 MHz 16.41 16.43 19.43 23.00 Complies
802.11g 2437 MHz 19.9 19.85 22.89 23.00 Complies
2462 MHz 16.53 16.27 19.41 23.00 Complies
802.11ac 2412 MHz 15.37 14.9 18.15 23.00 Complies
MCSONssl | 2437 MHz 19.74 19.53 22.65 23.00 Complies
VHI20 2462 MHz 15.56 15.66 18.62 23.00 Complies
802.11 ac 2422 MHz 13.46 13.26 16.37 23.00 Complies
MCSONssl | 2437 MHz 17.78 17.52 20.66 23.00 Complies
VHI40 2452 MHz 15.68 15.55 18.63 23.00 Complies
No te : Antenna gain=13 dBi, so [imit=30-(13-6)=23 d Bm.
ForDirectional antenna / Beamforming Mode:
Mode Frequency Conducted Power (dBm) Max. Lmit Re sult
Chain 1 Chain 2 Total (e m)
802.11ac 2412 MHz 15.57 14.84 18.23 23.00 Complies
MCSONssl | 2437 MHz 19.62 19.75 22.70 23.00 Complies
VHI20 2462 MHz 16.98 16.92 19.96 23.00 Complies
802.11 ac 2422 MHz 13.46 13.23 16.36 23.00 Complies
MCSONssl | 2437 MHz 18.2 18.04 21.13 23.00 Complies
VHR0 2452 MHz 16.03 15.49 18.78 23.00 Complies
No te : Directional gain=13 dBi, so limit=30-(13-6)=23 d Bm.
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ForOmniantenna / Non-Beamforming Mode:
Mode Frequency Conducted Power (dBm) Max. Lmit Re sult
Chain 1|Chain 2|Chain 3 |Chain 4| Total (e m)
2412 MHz 18.78 | 18.15 19.22 | 18.85 | 24.79 30.00 Complies
802.11b 2437 MHz 19.26 | 17.80 | 19.49 | 19.29 | 25.03 30.00 Complies
2462 MHz 20.46 | 19.28 | 22.16 | 22.13 | 27.19 30.00 Complies
2412 MHz 13.81 | 13.37 | 13.89 | 13.96 | 19.78 30.00 Complies
802.11g 2437 MHz 20.56 | 22.01 | 2048 | 21.02 | 27.08 30.00 Complies
2462 MHz 16.79 | 1729 | 17.37 | 17.44 | 23.25 30.00 Complies
802.11ac 2412 MHz 13.11 | 12.62 | 13.35 | 13.47 | 19.17 30.00 Complies
MCSONssl | 2437 MHz 22.19 | 21.94 | 2042 | 21.03 | 27.47 30.00 Complies
VHI20 2462 MHz 15.01 | 14.56 | 15.19 | 15.40 | 21.07 30.00 Complies
802.11 ac 2422 MHz 10.71 | 10.24 | 10.97 | 10.89 | 16.73 30.00 Complies
MCSONssl | 2437 MHz 14.93 | 14.73 15.17 | 15.34 | 21.07 30.00 Complies
VHRA0 2452 MHz 1446 | 14.21 14.66 | 14.72 | 20.54 30.00 Complies
ForOmni antenna / Beamforming Mode:
Mode Frequency Conducted Power (dBim) Max. Limit Re sult
Chain 1|Chain 2|Chain 3 |Chain 4| Total ()
802.11ac 2412 MHz 1269 | 1234 | 13.24 | 12.32 | 18.68 30.00 Complies
MCSONssl | 2437 MHz 18.46 | 18.22 | 19.24 | 18.62 | 24.67 30.00 Complies
VHI20 2462 MHz 16.08 | 15.77 | 16.64 | 16.12 | 22.18 30.00 Complies
802.11 ac 2422 MHz 9.63 9.04 10.03 9.85 15.67 30.00 Complies
MCSONssl | 2437 MHz 13.23 | 13.37 | 14.26 | 13.83 | 19.71 30.00 Complies
VHR0 2452 MHz 13.02 | 1341 14.18 | 13.92 | 19.68 30.00 Complies
No te : Directional gain =8.54 dBi, so limit=30-(8.54-6)=27.46 d Bm.
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4.3. Power Spectral Density Measure ment

4.3.1. Limit

Fordigitally modulated systems, the powerspectraldensity conducted from the intentional

radia

ofco

torto the antenna shallnotbe greaterthan 8dBm in any 3 kHzband during any time interval

ntinuo us transmissio n.

4.3.2. Measuring Instruments and Se tting

Please referto section 5 of equipments list in thisre port. The folowing table is the setting of the

spectrum analyzer.

Spectrum Parameter | Setting

Attenuation Auto

Span Frequency Setthe span to 1.5 time s the DISchannelbandwidth.
RBW 3 kHz < RBW < 100kHz

VBW >3 x RBW

Detector Peak

Tace Max Hold

Sweep Time Auto couple

4.3.3. TestProcedures

1.

5.

Test wasperformed in accordance with KDB558074 D01 v03105 for Pe forming Complance
Me asure me nts on Digital Transmission Syste ms (DTS) - section 10.2 Me thod PKPSD (pe ak PSD)
and KDB 662911 D01 v02101 sec tion n-Band Power Spec tral De nsity (PSD) Me a sure me nts
option (b) Measure and sum spectralmaximalacrossthe outputs.

Use this procedure when the maximum conducted output powerin the fundamental
emission isused to demonstrate compliance. The EUTmustbe configured to transmit
continuously at fullpoweroverthe me asure ment dura tion.

Ensure thatthe numberofmeasurement pointsin the sweep =22 xspan/RBW (use ofa greater
numberofmeasurement points than this minimum requirementisrecommended).

Use the peak marker function to determine the maximum levelin any 3 kHz band segment
within the fundame ntal EBW.

The resulting PSD level mustbe <8 d Bm.

4.3.4. Test Setup Iayout

e ]

Spectrum Analyzer EUT
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4.3.5. TestDeviation
There isno deviation with the original standard.
4.3.6. EUTOperation during Test

The EUTwasprogrammed to be in c ontinuo usly transmitting mode.
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4.3.7. Test Result of Power Spe c tral De nsity

e mperature 25°C Humidity 60%
Test Engineer Akina Chiu
ForDirectional antenna / Non-Beamfoming Mode:
R RN Power De nsity (dBm/3kHz) Powe r De nsity Limit Re sult
Chain 1 Chain 2 Total (ElEmy sl <ery
2412 MHz -12.56 -13.01 -9.77 1.00 Complies
802.11b 2437 MHz -12.74 -13.20 -9.95 1.00 Complies
2462 MHz -12.59 -12.64 -9.60 1.00 Complies
2412 MHz -10.88 -11.67 -8.25 1.00 Complies
802.11g 2437 MHz -8.36 -8.28 -5.31 1.00 Complies
2462 MHz -11.92 -11.60 -8.75 1.00 Complies
802.11ac | 2412 MHz -13.02 -12.78 -9.89 1.00 Complies
MCSONssl | 2437 MHz -8.51 -8.70 -5.59 1.00 Complies
VHI20 2462 MHz -12.08 -11.48 -8.76 1.00 Complies
802.11ac | 2422 MHz -15.13 -17.07 -12.98 1.00 Complies
MCSONssl | 2437 MHz -11.30 -12.44 -8.82 1.00 Complies
VHRO0 2452 MHz -13.60 -15.17 -11.30 1.00 Complies
No te : Directional gain =13 dBi, so limit=8-(13-6)=1 dBm/3kHz.
ForDirectional antenna / Beamforming Mode:
Mode Foquency Power Density (dBm/3kHz) Power Density Limit Re sult
Chain 1 Chain 2 Total (Al el <er)
802.11ac | 2412 MHz -12.10 -11.47 -8.76 1.00 Complies
MCSONss1 | 2437 MHz -8.40 -8.09 -5.23 1.00 Complies
VHI20 2462 MHz -10.62 -9.80 -7.18 1.00 Complies
802.11ac | 2422 MHz -14.63 -15.11 -11.85 1.00 Complies
MCSONssl | 2437 MHz -10.59 -10.79 -7.68 1.00 Complies
VHR0 2452 MHz -13.15 -13.00 -10.06 1.00 Complies
No te : Directional gain =13 dBi, so limit=8-(13-6)=1 dBm/3kHz.
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ForOmniantenna / Non-Beamforming Mode:
PowerDensity (dBm/3kHz)
Mode |Frequency | Cpain | Chain | Chain | Chain Bl EVZZ';:/’;S;:;YI;‘““ Re sult
1 2 3 4
2412 MHz | -12.64 | -12.74 | -12.62 | -12.65 | -6.64 5.46 Complies
802.11b 2437 MHz | -14.11 | -12.83 | -12.04 | -12.21 | -6.70 5.46 Complies
2462 MHz | -12.12 | -11.20 | -10.42 | -10.42 | -4.96 5.46 Complies
2412 MHz | -12.29 | -12.41 | -12.45 | -12.94 | -6.49 5.46 Complies
802.11g | 2437 MHz | -6.13 | -7.06 | -5.65 | -6.06 | -0.17 5.46 Complies
2462 MHz | -10.18 | -10.21 | -7.85 | -10.35 | -3.49 5.46 Complies
802.11ac | 2412 MHz | -13.09 | -14.21 | -11.66 | -14.13 | -7.12 5.46 Complies
MCSONssl | 2437 MHz | -6.77 | -6.77 | -6.31 | -6.21 | -0.49 5.46 Complies
VHI20 2462 MHz | -11.23 | -12.06 | -8.29 | -11.03 | -4.38 5.46 Complies
802.11ac | 2422 MHz | -19.12 | -18.86 | -15.59 | -18.91 | -11.82 5.46 Complies
MCSONssl | 2437 MHz | -14.55 | -14.62 | -14.10 | -13.56 | -8.17 5.46 Complies
VHR10 2452 MHz | -14.48 | -14.25 | -14.46 | -14.43 | -8.38 5.46 Complies
No te : Directional gain =8.54 dBi, so limit=8-(8.54-6)=5.46 dBm.
ForOmniantenna / Beamforming Mode:
Power Density (dBm/3kHz)
Mode |Frequency| Chain | Chain | Chain | Chain | %vzzlﬁ?:/’;ﬁyh?mit Re sult
1 2 3 4
802.11ac | 2412 MHz | -12.34 | -12.16 | -12.16 | -11.58 | -6.03 5.46 Complies
MCSONssl | 2437 MHz | -7.35 | -6.67 | -5.56 | -5.75 | -0.25 5.46 Complies
VHI20 2462 MHz | -10.24 | -8.96 | -9.10 | -8.96 | -3.26 5.46 Complies
802.11ac | 2422 MHz | -17.52 | -17.44 | -17.60 | -16.89 | -11.33 5.46 Complies
MCSONssl | 2437 MHz | -15.52 | -14.45 | -15.24 | -13.99 | -8.74 5.46 Complies
VHR40 2452 MHz | -15.52 | -15.38 | -12.96 | -13.33 | -8.12 5.46 Complies
No te : Directional gain =8.54 dBi, so limit=8-(8.54-6)=5.46 dBm.
Note: Allthe test values were listed in the report.
Forplots, only the channel with worse result was shown.
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PowerDensity Plot on Configuration IEEE802.11ac MCS0ONss1 VHI0 / 2437 MHz/ Chain 1
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PowerDensity Plot on Configuration IEEE802.11ac MCS0Nss1 VHI0 / 2437 MHz/ Chain 2
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PowerDensity Plot on Configuration IEEE802.11ac MCSONss1 VHI20 / 2437 MHz/ Chain 1
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PowerDensity Plot on Configuration IEEE802.11ac MCS0Nss1 VHI20 / 2437 MHz / Chain 2
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PowerDensity Plot on Configuration IEEE802.11ac MCSONss1 VHR0 / 2422 MHz/ Chain 1
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ForOmniantenna / Non-Beamformming Mode:
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PowerDensity Plot on Configuration IEEE802.11b / 2462 MHz / Chain 3
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PowerDensity Plot on Configuration IEEE802.11g / 2437 MHz / Chain 3
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PowerDensity Plot on Configuration IEEE802.11ac MCS0ONss1 VHI20 / 2437 MHz/ Chain 3
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PowerDensity Plot on Configuration IEEE802.11ac MCS0Nss1 VHI20 / 2437 MHz/ Chain 4
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PowerDensity Plot on Configuration IEEE802.11ac MCSONss1 VHRO0 / 2437 MHz/ Chain 1

Ref Level 20,00 dém Offset 2.55 dB & RBW 3 kHz

jo At 30d8 SWT 667 ms & VBW 30 kHz Mode Sweep
® 1Pk Max

M1[1] -14.55 dBm

24448150 GHz
10 dBm

0 dBm

-10 dBm

ey e jmmwmmmlﬂw
|

-30 dBm r

40 dem JJ ‘1

sn de ’H LL‘
uhinﬂnﬁﬁimmiwf

-60 dBm u' %

-70 dBm

CF 2.437 GHz 691 pts

Span 60.0 MHz
—— - #.
— - J

Date’ 25 JUL. 2016 13:58:44

PowerDensity Plot on Configuration IEEE802.11ac MCS0ONss1 VHIO0 / 2437 MHz / Chain 2
&

Ref Level 20,00 dém Offset 2.55 dB & RBW 3 kHz

jo Attt 30d8 SWT 667 ms & VBW 30 kHz Mode Sweep
® 1Pk Max

M1[1] -14.62 dBm

2.4419490 GHz
10 dBm

0 dBm

-10 dBm

-20 dBm—

-30 dBm

-40 dBm

bt

-60 dBm

P

-70 dBm

CF 2.437 GHz 691 pts

Span 60.0 MHz
= . #.
, S e - J

Date’ 25 JUL. 2016 13:58:57

Report Format Version: Rev. 01

Page No. :430f184
FCC ID: 2AGMRIRM9992G

Isued Date :Sep. 13,2016



SPORTON LAB.

Report No.: FR650411-04
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ForOmniantenna / Beamforming Mode:

PowerDensity Plot on Configuration IEEE802.11ac MCS0ONss1 VHI20 / 2437 MHz/ Chain 1

Spectrum
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PowerDensity Plot on Configuration IEEE802.11ac MCS0Nss1 VHI20 / 2437 MHz/ Chain 2
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PowerDensity Plot on Configuration IEEE802.11ac MCSONss1 VHI20 / 2437 MHz/ Chain 3
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PowerDensity Plot on Configuration IEEE802.11ac MCS0Nss1 VHI20 / 2437 MHz/ Chain 4

Ref Level 20,00 dém Offset 2.55 dB & RBW 3 kHz
jo At 30dB SWT  334ms @ VBW 30 kHz Mode Sweep
® 1Pk Max

M1[1] -5.75 dBm
2.4304010 GHz
10 dBm

0 dBm

i
-10 dBm PM

-20 dBm

M

ﬂ:_._,—_l
=
=
=
E

” il Ab gl
v J"‘"\' v'..\lll :"’ “H“"‘HUW ﬂI"hlwl(\_l'\b'

-30 dBm + 1

M b

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz 691 pts Span 30.0 MHz
— - #.
e 2L )

Date’ 25 JUL. 2016 14:28:30

Report Format Version: Rev. 01 Page No. 146 0of 184

FCC ID: 2AGMRIRM9992G ksued Date : Sep. 13,2016



SPORTON LAB. Re po 1t No.: FR650411-04

PowerDensity Plot on Configuration IEEE802.11ac MCSONss1 VHR0 / 2452 MHz/ Chain 1

Spectrum i |I’.‘E:l |
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PowerDensity Plot on Configuration IEEE802.11ac MCS0ONss1 VHIO0 / 2452 MHz / Chain 2
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PowerDensity Plot on Configuration IEEE802.11ac MCSONss1 VHI0 / 2452 MHz/ Chain 3

Spectrum
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Report No.: FR650411-04

4.4. 6dBSpectrum Bandwidth Me asure ment
4.4.1. Limit
Fordigital modulation syste ms, the minimum 6dBbandwidth shallbe atleast 500 kHz.

4.4.2. Measuring Instruments and Se tting

Please referto section 5 of e quipments list in thisre port. The following table is the setting of

spectrum analyzer.

6dB Spe c trum Bandwidth

Spectrum Parameters Se tting
Attenuation Auto

Span Frequency > 6d BBandwid th
RBW 100kHz

VBW = 3 x RBW
Detector Peak

Tace Max Hold

Sweep Time Auto

99% Occupied Bandwidth

Spectrum Parameters

Se tting

Span 1.5 times to 5.0 time s the O BW
RBW 1%to 5% ofthe OBW

VBW = 3 x RBW

Detector Peak

Tace Max Hold

4.4.3. TestProcedures

ForRadiated 6dBBandwidth Me asure me nt:

1. 'The transmitterwasradiated to the spectrum analyzerin peakhold mode.

2. Test was performed in accordance with KDB558074 D01 v03105 for Performing Complance
Measurements on Digital Transmission Systems (D'TS) - section 8.0 DISbandwidth=> 8.1 Option
1.

3. Multiple antenna system was performed in accordance with KDB 662911 D01 v02101 Emissio ns
T sting of Transmitte rs with Multiple Outputs in the Same Band.

4. Measured the spectrum width with powerhigherthan 6dBbelow camier.

4.4.4. Test Setup Iayout

ForRadiated 6dBBandwidth Me asure me nt:

This te st se tup layoutisthe same asthatshown in section 4.5.4.

Report Format Version: Rev. 01 Page No. .49 0f 184
FCC ID: 2AGMRIRM9992G Issued Date : Sep. 13,2016



SPORTON LAB. Re po 1t No.: FR650411-04

4.4.5. TestDeviation
There isno deviation with the original standard.
4.4.6. EUTOperation during Test

The EUTwasprogrammed to be in continuo usly transmitting mode.
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Report No.: FR650411-04

4.4.7. Test Result of 6dB Spe c trum Bandwidth

e mperature 25°C Humid ity 60%
Test Engineer Akina Chiu
ForDirectional antenna / Non-Beamforming Mode:
Mode Frequency 6dB ?;;;;i;ﬁdth 99;:(:;:11::‘1 Mi(nk.};zil)nit Te st Re sult
(MHz)
2412 MHz 6.55 10.33 500 Complies
802.11b 2437 MHz 6.03 11.55 500 Complies
2462 MHz 6.09 10.25 500 Complies
2412 MHz 15.77 16.50 500 Complies
802.11g 2437 MHz 12.00 16.50 500 Complies
2462 MHz 15.77 16.50 500 Complies
802.11ac 2412 MHz 8.46 17.71 500 Complies
MC SONss1 2437 MHz 12.93 17.63 500 Complies
VHI20 2462 MHz 16.99 17.71 500 Complies
802.11ac 2422 MHz 33.86 35.75 500 Complies
MC SONsss1 2437 MHz 33.97 35.60 500 Complies
VHR40 2452 MHz 32.58 35.75 500 Complies
ForDirectional antenna / Beamforming Mode:
Mode Frequency 6dB ?;;;;Vidﬂl 9910;’;:(;::711:1121119‘1 Mi(nk.}}zir)nit Te st Re sult
(MHz)
802.11ac 2412 MHz 11.59 17.54 500 Complies
MC SONss1 2437 MHz 17.10 17.63 500 Complies
VHI20 2462 MHz 17.10 17.63 500 Complies
802.11ac 2422 MHz 35.01 36.03 500 Complies
MC SONss1 2437 MHz 35.01 36.18 500 Complies
VHT10 2452 MHz 33.86 36.18 500 Complies
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ForOmniantenna / Non-Beamforming Mode:

Mode Frequency 6dB ?;;;i;ﬁdﬂl 99]0;’;::;:11::‘1 Mi(nl;HI;'r)nit Te st Re sult
(MHz)
2412 MHz 4.52 13.81 500 Complies
802.11b 2437 MHz 3.59 12.59 500 Complies
2462 MHz 9.04 13.98 500 Complies
2412 MHz 10.09 15.98 500 Complies
802.11¢g 2437 MHz 12.58 16.24 500 Complies
2462 MHz 13.86 16.15 500 Complies
802.11ac 2412 MHz 12.58 16.76 500 Complies
MC SONsss1 2437 MHz 14.61 16.93 500 Complies
VHI20 2462 MHz 13.16 17.02 500 Complies
802.11ac 2422 MHz 32.70 36.47 500 Complies
MC SONsss1 2437 MHz 35.71 36.61 500 Complies
VHI10 2452 MHz 35.71 36.61 500 Complies
ForOmniantenna / Beamforming Mode:
Mode Fequency |°00 ?&E;”idth 99;/;:;;;1::‘1 Mi(‘;}lli';‘it T st Re sult
(MHz)
802.11ac 2412 MHz 16.06 18.06 500 Complies
MC SONss1 2437 MHz 15.94 20.06 500 Complies
VHI20 2462 MHz 12.17 18.58 500 Complies
802.11ac 2422 MHz 35.13 37.05 500 Complies
MC SONss1 2437 MHz 36.41 37.77 500 Complies
VHR40 2452 MHz 36.41 38.35 500 Complies
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ForDirectional antenna / Non-Beamforming Mode:

6 dBBandwidth Plot on Configuration IEEE802.11b / 2437 MHz/ Chain 1 + Chain 2
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99% Occupied Bandwidth Plot on Configuration IEEE802.11b / 2437 MHz / Chain 1 + Chain 2
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6 dBBandwidth Plot on Configuration IEEE802.11g / 2437 MHz/ Chain 1 + Chain 2

Spectrum | |“¢-?|
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6 dBBandwidth Plot on Configuration IEEE802.11ac MCS0Nss1 VHI20 / 2412 MHz/ Chain 1 + Chain
2

Spectrum | |lE:|

Ref Level 97,00 depv W RBW 100 kHz

e Att 0cdB SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk View

M1[1] 74.91 dBpVY]
2.4031884 GHz

o1[1] -1.70 dB
8.4638 MHz

90 dBpv: T

A AR =—

2l

T I
W

f A‘-'U\P]n r' ”'Ulll\uv
60 dBpy: . | L"‘L -J L l
| L}

70 dBph:

l
50 dB V- - - .

40 depy:

| |
iﬁatdﬁuv mﬁ\utI'IF'JL'WjI | ‘u_“"h Tl L,
20 dlir}?‘”" ! e

10 dBpv -
F2
0 depy I I
CF 2.412 GHz 691 pts
(Marker
| Type | Ref | Trc | stimulus | Response | Function | Function Result |
M1| 1| 2.4031884 GHz | 74.91 BV | _ .
01| M1 1 8.4638 MHz -1.70 dB |

T L w
. o s —

Span 40.0 MHz

99% Occupied Bandwidth Plot on Configuration IEEE802.11ac MCS0Nss1 VHI20 / 2412 MHz /
Chain 1 + Chain 2

Spectrum | Ly

Ref Level 97,00 depV & RBW 300 kHz
jo ALt O0dB SWT 1ms & VBW 1MHz Mode Sweep
@ 1Pk Max

Mi[1] BD.51 dBpY]
2.4058350 GHz

Ml Oce Bw 17.713458755 MHz
B0 By Ly

70 dBpv T_fw i S 4 1‘1-th“1 ! NI‘TJ
60 dBp H "’d : k

50 dB v / A

a0 depv:

=
E3
_3

40 dBpy

9
30 dBLV— Joa et p Tl et

T % _,u‘lrb;vl_l “‘w"’n_l‘..\”“
20 dBpv:

i) A e

10 dBpv

0 dBpy

CF 2.412 GHz 691 pts

(Marker

Type | Ref | Tre | stimulus | Response | Function | Function Result i
M1 1| 2,405835 GHz 80.51 dBpv |

T1| 1| 2,4030564 GHz | 72,62 dBpv | Occ Bw | 17.713458755 MHz |
T2 1 2,4207699 GHz 75,14 dBpv

> - w
(. | J

Span 60.0 MHz

Report Format Version: Rev. 01
FCC ID: 2AGMRIRM9992G

Page No. :550f184
Isued Date :Sep. 13,2016



SPORTON LAB. Re po 1t No.: FR650411-04

6 dBBandwidth Plot on Configuration IEEE802.11ac MCS0Nss1 VHI10 / 2452 MHz/ Chain 1 + Chain

2
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ForDirectional antenna / Beamforming Mode:

6 dBBandwidth Plot on Configuration IEEE802.11ac MCS0Nssl1 VHI20 / 2412 MHz/ Chain 1 + Chain
2
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6 dBBandwidth Plot on Configuration IEEE802.11ac MCS0Nss1 VHI10 / 2422 MHz/ Chain 1 + Chain
2
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Chain 1 + Chain 2

, i o
5 7
Ref Level 97,00 depv W RBW 1 MHz

po At OcdB SWT 1ms ® VBW 3 MHz Mode Sweep
® 1Pk Max

Mi1[1] B84.54 dBpV)
90 dBpv: ™1 2.430390 GHz
o Sl LBy 36.034732272 MHz
B0 By Llpurnet WP 7 7 LF !
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70 dBpv T/ }

1
60 dBuv- /

50 dBuv: } \

>

g |
40 dBp- P L P u
J!ﬂmuﬂ o

géwdﬂ n
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=
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SVWIX PRSP

20 dBpv-

10 dBpv

0 depy
CF 2.422 GHz
(Marker
|_Type | Ref | Trc | stimulus | Response | Function |

M| 1| ~2.43039 GHz | 84.54 dBpV | _
T [ 1 2.404055 GHz | 77.12 dBuv | Ccc Bw |
T2 1| 2.44009 GHz 77,91 dBpV

| -=
(. b ]| -

691 pts Span 100.0 MHz

Function Result ||

36.034732272 MHz
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SPORTON LAB. Re po 1t No.: FR650411-04

ForOmniantenna / Non-Beamforming Mode:
6 dBBandwidth Plot on Configuration IEEE802.11b / 2437 MHz/ Chain1 + Chain 2 + Chain 3 +
Chain 4

Spectrum | |I’-‘I'::|‘ri|l

Ref Level 97,00 depy & RBW 100 kHz
jo At OcdB SWT 1ms & VBW 300 kHz Mode Sweep
@ 1Pk View

J [ maia B0.35 dBpV|
i ! 2.4354348 GHz
D1 B4,601 dBUW - I'f'l I L o] -1.66 dB
ed MWV 1 3.5942 MHz
[ BU OBLV=——1——"rn a0 &1 bR y:
80 de D2 72,601 dBpv TR -

™ T
70 dBpv: J"’d \U]NL oW, ' kl"’LLr’k
1 "
50 dBuV: ff ! .’M‘

90 dBpv:

L

/ | -
50 dBpv: J 1 =

40 dBpv:

i
Ak M
30 depv—ge Yoy } | I 4

e’ U )I |
Ph v | \L i,

10 dBpv i

bd

D dewy -

CF 2.437 GHz 691 pts

(Marker

| Type | Ref | Trc | X-value | y-value |  Function | Function Result i
ML| 1| 2.4354348 GHz | 80,35 dBpV |

o1 M1 1 32,5042 MHz -1.66 dB

bid L w-—_
L S i

Date’ 25 JUL. 2016 14:52.02

Span 40.0 MHz

99% Occupied Bandwidth Plot on Configuration IEEE802.11b / 2437 MHz / Chain 1 + Chain 2 +
Chain 3 + Chain 4

Spectrum | |“33|

Ref Level 97,00 depV & RBW 300 kHz
je ALL OcdB SWT 1ms @ VBW 1MHz Maode Sweep
® 1Pk Max
M1 Mi1[1] B9.26 dBpVY]
90 dBpv: - 2.4344820 GHz
,nn'MMA" oce Bw 12.590448625 MHz
B0 BV 4

I
2
f'} MJ\M”\,;, &
/ V™,

60 dByv [ 3

| x
50 dBpv: ooy

40 dBpv: w” mpﬁqf‘h\ 1,r1|l " P,JMM"L"»\

L Ltbe i

70 dB v

20 dBpy-
10 dBpv
0 depy
CF 2.437 GHz 691 pts Span 60.0 MHz
(Marker
|_Type | Ref | Tre | X-value | ¥-value |  Function | Function Result |
M1| 1| 2.434482 GHz | 89.26 dBpV | _
71| 1| 2.4309219 GHz | 75.77 dBpV | Occ Bw | 12.500448625 MHz
T2 1 2,4435123 GHz 71.88 dBp\-" |

i [ )
“ ) . —

Date’ 25 JUL.2016 15.:22:51
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6 dBBandwidth Plot on Configuration IEEE802.11g / 2412 MHz/ Chain 1 + Chain 2 + Chain 3 +
Chain 4

=1 trum |"E’|
Ref Level 97,00 depy & RBW 100 kHz

b ALt OcdB SWT 1ms & VBW 300 kHz Mode Sweep
® 1Pk View

M1[1] 75.90 dBpVY]
90 dB v 2.4081739 GHz
-1.28 dB

= o _10.0870 MHz2

B dBp—

o1[1]

§ LR
70 deyv iE<s A sl

i)

60 dBy \]

50 dBpv:

40 dBpv: K

7 S
“ijmi’\ 'J'Jl' L\ﬂMhM Bl r Y

T TEn Ay
q-*ﬂ.m&_n,w.rn"""'] el
20 dBpv:

10 dBuv

0 depy H !
CF 2.412 GHz
(Marker

| _Type | Ref | Tre | X-value | y-value | Function | Function Result

I.i
M1| 1} 2.4081739 GHz | 75,90 dBpv | | |
01| M1 1 10.087 MHz -1.28 dB

691 pts

Span 40.0 MHz

”r

. L — -a

Date’ 25 JUL.2016 15.00:21

99% Occupied Bandwidth Plot on Configuration IEEE802.11g / 2412 MHz/ Chain 1 + Chain 2 +
Chain 3 + Chain 4

Spectrum |u_:|;|
Ref Level 97,00 depV & RBW 300 kHz

b At O0dB  SWT 1ms & VBW 1 MHz
@ 1Pk Max

Mode Sweep

mMif1] B3.10 dBpV)|

90 dBpv — 2.4102630 GHz

i Ococ Bw 15.976845152 MHz
B0 dBpV: . N

rd = WA

5 — T —
r.f B e
70 dBpv:

60 dBuv: Hllr \

50 dBv- ‘JI \

40 dBpy

_yrard

T

P m ot
3 cj?u\f T ¥ |
[EAR NS Y “

20 dBy-

A

10 dBpv

0 depy
CF 2.412 GHz
Marker

| Type | Ref | Tre | X-value | Y-value | Function | Function Result i
M1 1| 2,410263 GHz §3.10 dBpv |

T1 1| 2.4038379 GHz | 76.28 dBpv | Occ Bw | 15.975845152 MHz
T2 1 2,4198148 GHz 73,23 dBt.l\r’

Ji [ T e
L. > N —

Date’ 25 JUL.2016 152545

691 pts

Span 60.0 MHz
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SPORTON LAB. Re po 1t No.: FR650411-04

6 dBBandwidth Plot on Configuration IEEE802.11ac MCS0Nss1 VHI20 / 2412 MHz/ Chain 1 + Chain
2 + Chain 3 + Chain 4

Spectrum | |I’-‘I'::|‘ri|l

Ref Level 97,00 depv @ RBW 100 kHz

b ALt OcdB SWT 1ms & VBW 300 kHz Mode Sweep
@ 1Pk View

M1[1] 73.79 dBpVY]
2.4069565 GHz

D1[1] 0.07 dB
B0 dByv— g 12.5797 MHz
D1 78.703 dBuv

LT R bl
70 dBuv- LA LL | T R W, T

. R o A
60 dBpv: [f ]l"
SO dBpv: e ﬂb
40 dBpv: f"( l\ﬂ.; -
3q Ay Lt pag g il

It m
T ] W G

90 dBpv:

R

20 dByv m&‘"".w

10 dBuv

0 By 3 ! {
CF 2.412 GHz 691 pts
(Marker
| Type | Ref | Tre | X-valug | y-value |  Function |
ML| 1| 2.4069565 GHz | 73.79 dBpV |
o1 mi 1 12,5797 MHz 0.07 dB

il [ T 9w
“ > N —

Date’ 25 JUL. 2016 15.02:34

Span 40.0 MHz

Function Result |

99% Occupied Bandwidth Plot on Configuration IEEE802.11ac MCS0Nss1 VHI20 / 2412 MHz /
Chain1l + Chain 2 + Chain 3 + Chain 4

Spectrum | |I]'_:|:.l |

Ref Level 97,00 depV & RBW 300 kHz

po Attt OcdB SWT I1ms @ VBW 1MHz Maode Sweep
® 1Pk Max

M1[1] B2.79 dBpVY]
= 2.4113050 GHz

;JL_lY| O Bw 16.758321274 MHz
p LR

> -
3y )-,‘V\ IlrJ“’ Tnanhnafy 2
i %

90 depv:

B0 dBpy

70 dB v

5
60 dBu- } \'

J \
50 dBpv- -

/ ‘Hﬂt
40 dBpv: i
o, hﬁv A P
v . W‘Jf o V l\ I L T
oy e,

b
20 depy

\r’hl'\«w.\f‘ !

10 dBpv

0 depy
CF 2.412 GHz 691 pts

Marker

|_Type | Ref | Trc | X-value | ¥-value |  Function |
™ w1 1| 2,411305 GHz | 82.79 dBpV | _
Ti| 1] 2.4032301 GHz | 74,21 dBpy | Ccc Bw |
T2 1 2,4159988B4 GHz 71.88 dBp\-"

— - w
(. i ] 4

Date’ 25 JUL.2016 153219

Span 60.0 MHz

Function Result |

16.758321274 MHz
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SPORTON LAB. Re po 1t No.: FR650411-04

6 dBBandwidth Plot on Configuration IEEE802.11ac MCS0Nss1 VHI10 / 2422 MHz/ Chain 1 + Chain
2 + Chain 3 + Chain 4

Spectrum | 3

Ref Level 97,00 depy W RBW 100 kHz

je ALt 0dB SWT 1.1ms & VYBW 300 kHz Mode Sweep
@ 1Pk View

M1[1] 71.57 dBpV]
90 dBpy: 2.406928 GHz
o1[1] -1.63 dB
BO dBuv 32.696 MHz

v a,l.i
T Ay 02 69.833 dByy M by
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f » L o LA
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0 By -
CF 2.422 GHz 691 pts
(Marker
| Type | Ref | Trc | X-value | y-value |  Function | Function Result ||
ML| 1| 2.406928 GHz | 71.57 dBpv | _

| o1l mi 1 32,696 MHz -1.63 dB

*r T w
- - -

Date’ 25.JUL. 2016 15.03:59

Span 80.0 MHz

99% Occupied Bandwidth Plot on Configuration IEEE802.11ac MCS0ONss1 VHIO0 / 2422 MHz /
Chain1l + Chain 2 + Chain 3 + Chain 4

Spectrum | |u_:|3|

Ref Level 97,00 depV & RBW 1 MHz
j ALt OcdB SWT 1ms & VBW 32 MHz Mode Auto Sweep
® 1Pk Max
Mi[1] 83.03 dBpV)|
90 dBuv — 2. 420700 GHz
1 Oce Bw J6.408885673 MHz2
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-
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0 depy
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| Type | Ref | Tre| X-value | ¥-value | Function | Function Result |
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71| 1| 2.40391 GHz | 72.75 dBpV | Occ Bw | 36.460885673 MHz
T2 1 2,440379 GHz 74,14 dBIJ\-"

i [ T e
~ . _—
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SPORTON LAB. Re po 1t No.: FR650411-04

ForDirectional antenna / Beamforming Mode:

6 dBBandwidth Plot on Configuration IEEE802.11ac MCS0ONssl1 VHI20 / 2462 MHz/ Chain 1 + Chain
2 + Chain 3 + Chain 4

Spectrum | |I’g:l|

Ref Level 97,00 depV & RBW 100 kHz

o At OcdB SWT 1ms » VBW 300 kHz Mode Sweep
® 1Pk View

M1[1] 79.34 dBpV]
2.4554493 GHz
L ] 0
- I IENE 11 dB
-
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70 dBpv;
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=
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D dBpv H
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M1| 1| 2.4554493 GHz | 79,34 dBpv |
D1 M1 1 12,1739 MHz 0,11 dé

il [ "3
L. > N —

Date’ 25.JUL.2016 15.07.37

Span 40.0 MHz

Function Result i

99% Occupied Bandwidth Plot on Configuration IEEE802.11ac MCS0Nss1 VHI20 / 2412 MHz /
Chain1 + Chain 2 + Chain 3 + Chain 4

Spectrum | 3

Ref Level 97,00 depV & RBW 300 kHz

jo At OcdB SWT 1ms @ VBW 1MHz Mode Auto Sweep
@ 1Pk Max

=, [CETEY] 87.97 dBpv
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M1| 1| 2.410784 GHz | 87.97 dBpV |

T1 1| 2.4029696 GHz | 78,41 dBV | Occ Bw | 18.060781476 MHz
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SPORTON LAB. Re po 1t No.: FR650411-04

6 dBBandwidth Plot on Configuration IEEE802.11ac MCS0Nss1 VHI10 / 2422 MHz/ Chain 1 + Chain
2 + Chain 3 + Chain 4

Sp rurm |I?gfil|
Ref Level 97,00 depy W RBW 100 kHz
b ALt OcdB SWT 1.1ms & VYBW 300 kHz Mode Sweep
@ 1Pk View
mi1[1] 70.16 dBpYv)|
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99% Occupied Bandwidth Plot on Configuration IEEE802.11ac MCS0ONss1 VHIO0 / 2422 MHz /

Chain1l + Chain 2 + Chain 3 + Chain 4
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4.5.

4.5.1.

4.5.2. Measuring Instruments and Se tting

Radiated Emissions Me asurement

Iimit

30dBc mn any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) lmit in the table below has

to be folowed.

Frequencies Feld Stre ngth Measurement Distance
(MHz) (micorvolts/ me ter) (me ters)
0.009~0.490 2400/ F(kHz) 300
0.490~1.705 24000/ HkHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

Please refer to section 5 of equipments list in this report. The following

spectrum analyzerand receiver.

table is the setting of

Spectrum Parameter Se tting
Attenuation Auto
Start Frequency 1000 MHz

Stop Frequency

10th camerhamonic

RBW / VBW (Emission in re stricted band)

1MHz/ 3MHz for Pe ak,
1MHz/ 1/Tfor Average

RBW / VBW (Emission in non-restricted band) | 100kHz/ 300kHz forpeak

ReceiverParameter

Se tting

Attenuation

Auto

Start ~ Stop Frequency

9kHz~150kHz / RBW 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RBW 9kHz for QP

Start ~ Stop Frequency

30MHz~1GHz / RBW 120kHz for QP
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4.5.3. TestProcedures

1.

Configure the EUTaccording to ANSIC63.10. The EUTwas placed on the top of the tumtable
1.5 meterabove ground. The phase centerofthe receiving antenna mounted on the top ofa
height-variable antenna towerwasplaced 1m & 3m faraway from the tumtable.

Poweron the EUTand all the supporting units. The tumtable was rotated by 360 degrees to
determine the position ofthe highest radiation.

The height of the broadband receiving antenna was varied between one meter and four
meters above ground to find the maximum emissions field strength of both horizontal and
vertic al polariza tion.

Foreach suspected emissions, the antenna towerwas scan (from 1 M to 4 M) and then the
tumtable wasrmtated (from 0 degree to 360 degrees) to find the maximum reading.

Set the test-receiver system to Peak or CISPR quasipeak Detect Function with specified
bandwidth under Maximum Hold Mode.

For emissions above 1GHz, use 1IMHz VBW and 3MHz RBW forpeak reading. Then 1MHz RBW
and 1/TVBW foraverage reading in spectrum analyzer.

I the emissionslevelofthe EUTin peakmode was3 dBlowerthan the average limit specified,
then testing wilbe stopped and peakvaluesof EUTwillbe reported, otherwise, the e missions
which do nothave 3 dBmargin wilbe repeated one by one using the quasipeakmethod for
below 1GHz.

Fortesting above 1GHz, the emissions levelofthe EUTin peakmode waslowerthan average
limit (that means the emissions level in peak mode also complies with the limit in average
mode), then testing wil be stopped and peak values of EUTwillbe reported, otherwise, the
emissions wilbe measured in average mode again and reported.

In case the emission is lowerthan 30MHz, loop antenna hasto be used formeasurement and
the recorded data should be QPmeasured byreceiver. High —Iow scan isnot required in this

case.
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4.5.4. Test Setup Iayout

ForRadiated Emissions: 9kHz ~30MHz

RX Amtenna

EUT

| !
T —————  3m e
§lcm !

Metal Full Soldered Ground Plane
Spectrum Analyzer

! Receiver & {,

ForRadiated Emissions: 30MHz~1GHz

RX Antenna

Metal Full Soldered Ground Plame
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ForRadiated Emissions: Above 1GHz

Boresight Antenna

Mast
Horn Antenna

1.5M
Absorber

Trun Table Spectrum Analyzer

-_—

4.5.5. TestDeviation
There isno deviation with the original standard.
4.5.6. EUTOperation during Test

Fornon-beamforming mode:

The EUTwasprogrammed to be in continuo usly transmitting mode.

Forbeamforming mode:

The EUTwasprogrammed to be in beamforming transmitting mode.
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4.5.7. Results of Radiated Emissions (9kHz~30MHz)

e mperature 22°C Hum id ity 54%
Test Engineer Gino Huang Configura tions NomalLink/ Mode 6
Te st Da te Jul 22,2016
Freq. Ievel Overlimit Limit Iine Remark
(MHz) (dBuV) (dB (dBuV)
- - - - Se e Note
Note:

The amplitude of spurious emissionsthatare attenuated by more than 20 dBbelow the permmissible

value hasno need to be reported.

Distance extrapolation factor=401log (specific distance / test distance) (dB);

Limit line = specific imits (dBuV) + distance extrapolation factor.
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4.5.8. Results of Radiated Emissions (30MHz~1GHz)

e mperature 22°C Hum id ity 54%

Test Engineer Gino Huang Configura tions NomalLink/ Mode 6

Honzontal

Level (dBuV/m) Date: 2016-07-22 Time: 21:51:40

100
a0
20
70
60

FCCCLASS-B
i
50 T

s0— .
LW
30

[T%
I

P

20
10

030 100. 200. 300. 400. 500. 600. To0. 800. 900. 1000

Frequency (MHz)

Limit Ower Read CablefAntenna Preamp A/Pos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuV/m dBuV/m dé  dBuV dé  dB/m dB cm deg
1 354.95 39.86 46.80 -5.34 48.81 1l.82 21.54 32.31 125 93 Peak HORIZONTAL
2 6@B.36 38.87 4b6.80 -7.33 43.56 2,12 25.4@ 32.41 158 314 Peak HORIZONTAL
3 738.34 41.16 46.88 -4.84 44,95 2.33 26.28 32.32 1laa 174 Peak HORIZONTAL
4 758.71 42.97 4e6.88 -3.83 46.5%8  2.37 26.48 32.3@ 15@ 352 QP HORIZONTAL
5 792.42 39.95 45.88 -6.85 42.99 2.45 26.76 32.25 125 7 QP HORIZONTAL
B o@e.18 39.82 46.88 -6.93 42.66 2.48 26.8@ 32.24 125 1 QP HORIZONTAL
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Ve rtic al
1mLeweI {(dBuV/m} Date: 2016-07-22 Time: 21:38:46
a0
80
7o
60

FCC CLASS-B
e

30 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)

Limit Ower Read CablefAntenna Preamp A/Pos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase

MHz dBuV/m dBuV/m dB  dBuVv dé  dB/m dB cm deg
1 33.88 35.83 4@.88 -4.12 44.88 @.51 23.77 32.48@ 1aa 359 QP WVERTICAL
2 49.4 36.34 48.88 -3.86 52.95 B.61 15.19 32.41 1aa 271 Peak WVERTICAL
3 0B.87 36.30 48.88 -3.78 54.31 B.69 13.7@ 32.4@ 158 71 Peak VERTICAL
4 £3.95 36.92 48.88 -3.88 55.25 B.78 13.37 32.4@ prlc ] 12 Peak VERTICAL
E 87.23 34.23 48.88 -5.77 5B.83 B.81 14.98 32.39 158 172 Peak VERTICAL
[ 399,57 48.59 46.88 -5.41 48.52 1.73 22.67 32.33 125 155 Peak WERTICAL
7 588.45 48.34 46.88 -5.686 46.72 1.94 24,83 32.35 15@ 368 Peak WERTICAL
3 BEE.36 42.21 46.88 -3.79 47.1é 2.12 25.4@ 32.41 1aa 175 QP WVERTICAL
9 758.71 41.94 45.88 -4.86 45.47 2.37 26.4@ 32.3@ 1aa 266 Peak WVERTICAL

Note:

The amplitude of spurio us emissions that are attenuated by more than 20dBbelow the pemissible
value hasno need to be reported.

Emission level (dBuV/m) = 20 log Emission level (uV/m).

Comnected Reading: Antenna Factor+ Cable Ioss+ Read Ilevel-Preamp Factor=Ievel
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4.5.9. Results forRadiated Emissions (1GHz~10%* Hamonic)

ForDirectional antenna / Non-Beamforming Mode:

e mperature 22°C Humidity 54%
IEEE802.11b CH1/
Test Engineer Gino Huang Configura tions
Chain 1 + Chain 2
Te st Date May 31, 2016 ~ Jul 26,2016
Honizontal
Limit Ower ERead Cablednteérma Preamp AfPos T/Pos

Freq Level Line Limit Level Loss Factor Factor Fema rk FaolfFhase

MHz dBuV/m dBuW/m dB  dBu¥ dB  dBfm dB Cl deg
1 4824.00 41.39 54,00 -12.61 35,51 7.58 32,82 34.52 L&l 115 Average HORIZONTAL
2 4824 .04 50.47 74.00 -23.53% 44.59  7.58 32,82 34.52 L&D 115 Peak HORIZONTAL
30 1205%.14 47.03 54.00 -6.97 33.51  9.58 3B.71 34.77 257 147 Average HORIZONTAL
4 1208060 59,08 74.00 -14.92 455 Q.58 38,71 34.77 257 147 Peak HORIZONTAL

Ve rtic al
Limlit ©Ower Read Cableantenna Preamp AfPos T/Pos

Fregq Level Line Limit Lewel Less Facter Factor Rema vk PalfPhase

MHz dBuV/im dBEuW/m dB  dBu¥ dB  dBfm dB Cum deg
1 4823 86 50,02 74,00 -23.923 44.14 7.58 32,82 34.52 258 162 Peak VERTICAL
2 4823.99 40.39 54.00 -13.61 34.51 7.58 32.82 34.52 ] 162 Average VERTICAL
3 1206068 49.164 34.00 -4.84 35.64 Q.58 38,71 34.77 264 104 Average VERTICAL
4 120&61.40 58.28 74.00 -15.72 44,76 9.58 3B.71 34.77 264 104 Peak VERTICAL

Report Format Version: Rev. 01 Page No. :720f184

FCC ID: 2AGMRIRM9992G
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE802.11b CH6/
Test Engineer Gino Huang Configura tions
Chain 1+ Chain 2
Te st Da te May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Ower FEead Cablednterna Preamp AfPas T/Pas

Freq Level Line Limit Lewel Loss Factor Factor Rema vk FolfFhase

MHz dBuV/m dBa¥V/m dE  dBu¥ dB  dB/fm dB Cu deg
1 487367 49.36 74.00 -24.464 43.36 7.60 32.91 34.51 1] 245 Peak HORIZONTAL
2 487302 37,11 54.00 -16.89 31.11  7.60 32,91 34.51 4.1 245 Average HORIZONTAL
3 12183.90 49.42 54.00 -4.58 35,69 9.47 38.77 34.71 2a3 150 Average HORIZONTAL
4 12134.10 58.16 74.00 -15.84 44.43  9.47 38,77 34.71 a3 150 Peak HORIZONTAL

Ve rtic al
Limit Ower ERead Cablednternna Preamp AfPos T/Fas

Freg Level Line Limit Lewvel Loss Factor Facter Fema rk FolfFhase

MHz dBuV/m dBu¥V/m dB dBu¥ dB dBSm dB 55} deg
1 4873.94  50.55 74.00 -23.45 44.55  7.60 32.91 34.51 257 184 Peak VERTICAL
2 487398 41.13 54.00 -12.87 35.13  7.60 32.91 34.51 257 184 Average VERTICAL
3 12184.00 358.41 74.00 -15.59 44.68 9.47 35,77 34.71 272 112 Peak VERTICAL
4 12185.90 49.1% 54.00 -4.82 3545 09.67 38.77 4.7 272 112 Average VERTICAL

Report Format Version: Rev. 01 Page No. .73 0f 184
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11b CH 11/
Test Engineer Gino Huang Configura tions
Chain 1+ Chain 2
Te st Da te May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Ower FEead Cablednterna Preamp AfPas T/Pas
Freq Level Line Limit Lewel Loss Factor Factor Rema vk FolfFhase
MHz dBuV/m dBa¥V/m dE  dBu¥ dB  dB/fm dB Cu deg
1 482394 45,43 54.00 -8.57 39.31 V.62 32.99 34.49 253 187 Average HORIZONTAL
2 402305 51,80 4,00 -22.11 45,77 7.62 32,99 34.49 253 187 Peak HORIZONTAL
3 12310.68 49.37 54.00 -4.63 3543 9.77 3B.83 34.64 2a2 105 Average HORIZONTAL
4 12310.92 59.20 74.00 -14.80 45.26 9.77 3B.83 34.64 a2 105 Peak HORIZONTAL
Ve rtic al
Limit Ower FEead Cablednterna Preamp AfPas T/Pas
Freq Level Line Limit Lewel Loss Factor Factor Rema vk FolfFhase
MHz dBuV/m dBa¥V/m dE  dBu¥ dB  dB/fm dB Cu deg
1 4823 B4 52,328 .00 -21.72 46.16 7.62 32,99 34.49 253 189 Peak VERTICAL
2 4023 06 45,21 54,00 -8.79 30,09 7,62 322,09 34.49 253 180 Average VERTICAL
3 12308.90 49.39 54.00 -4.61 3545 9.77 3B.83 34.64 257 110 Averagze VERTICAL
4 12310082 &0.05 74.00 -13.95 44.11  9.77 3B.83 34.64 257 110 Peak VERTICAL
Report Format Version: Rev. 01 Page No. .74 0f 184
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEFE802.11g CH1/
Test Engineer Gino Huang Configurations
Chain 1+ Chamn 2
Te st Date May 31, 2016 ~ Jul 26,2016
Hornizontal

Limit  Owver

Read Cablefntenna Preamp AfPos T/Pos

Freqg Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuW/m dBuV/m dB  dBuV dé  dB/m dB cm deg
1 4823.86 33.55 54,89 -20.45 27..24 J.84 34,17 34.94 188 233 Average HORIZONTAL
2 4823.49 46.92 74.90 -27.08 4P.61 .84 34.17 34.90@ 188 233 Peak HORIZOMTAL
Ve rtic al
Limit Owver Read CablefAntenna Preamp AfPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuV dé  dB/m dB cm deg
1 4823 .86 34.55 54,89 -19.45 28..24 J.84 34,17 34,94 188 233 Average VERTICAL
2 4823.49 47.92 74.900 -26.88 41.61 .84 34.17 34.90@ 188 233 Peak VERTICAL
Report Format Version: Rev. 01 Page No. .75 0f 184
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE802.11g CH®6/
Test Engineer Gino Huang Configura tions
Chain 1 + Chain 2
Te st Date May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Owver Read CablefAntenna Preamp AfPos T/Pos
Freq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuV dé  dB/m dB cm deg
1 4873.45 48.78 T4.90 -25.22 42.16 7.18 34.34 34,99 218 169 Peak HORIZONTAL
2 d4873.95 35.83 54.80 -1B.97 2B.41 7.18 34.34 34.90 218 189 Average HORIZONTAL
Ve rtic al
Limit Owver Read CablefAntenna Preamp AfPos T/Pos
Freq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuV dé  dB/m dB cm deg
1 4873.05 49,38 74,90 -24.62 42.76 7.18 34,34 34,98 124 169 Peak VERTICAL
2 d4873.28 35.23 54.80 -1B.77 2B.61 7.18 34.34 34.90 134 189 Average VERTICAL

Report Format Version: Rev. 01
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Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE802.11g CH11/
Test Engineer Gino Huang Configurations
Chain 1+ Cham 2
Te st Date May 31, 2016 ~ Jul 26,2016
Hornizontal

Limit  Owver

Fregq Lewvel Line Limit

Read Cablefntenna Preamp AfPos T/Pos
Level Loss Factor Factor Remark Pol/Phase

MHz dBuV/m dBuV/m dB

1 492486 34.58 54.89 -19.58
2 4524.18 47.42 74.900 -26.58

Vertic al

Limit Owver

dBul dB

dBfm dB cm deg

27.59 /7.3l 34,58 34.98 134 189 Average HORLZONTAL
48.51 7.31 34.5@ 34.98 134 189 Peak HORIZONTAL

Read Cablefintenna Preamp AfPos T/Pos

Fregq Lewvel Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuV dé  dB/m dB cm deg
1 4924.19 47,70 74,00 -26.30 40,79 7,31 34,59 34.90 121 12 Peak VERTICAL
2 4924.38 34.20 54.80 -19.80 27.29 7.31 34.58 34.98 121 12 Average VERTICAL
Report Format Version: Rev. 01 Page No. - 77 0f 184

FCC ID: 2AGMRIRM9992G

ksued Date : Sep. 13,2016



SPORTON LAB.

Report No.: FR650411-04

Temperature | 22°C Hum id ity 54%
IEEE802.11ac MCSONss1 VHI20 CH1
Test
Gino Huang Configurations | /
Engineer
Chain 1+ Chain 2
Te st Date May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Owver Read CablefAntenna Preamp AfPos T/Pos
Freqg Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuV dé  dB/m dB cm deg
1 4829.88 34.46 54,89 -19.54 28.67 J.88 24,21 34.94 118 281 Average HORIZONTAL
2 4831.92 47.48 74.900 -26.52 41.69 .88 34.21 34.9@ 118 281 Peak HORIZONTAL
Ve rtic al
Limit Owver Read CablefAntenna Preamp AfPos T/Pos
Freq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuV dé  dB/m dB cm deg
1 4826.92 48.080 74,90 -26.00 41.61 .88 34,21 34,94 121 236 Peak VERTICAL
2 d820.84 34.52 54.80 -19.48 28.13 7.8 34.21 34.90 121 236 Average VERTICAL
Report Format Version: Rev. 01 Page No. .78 0f 184
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Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac¢ MC SONss1 VHI20 CH
Test Engineer Gino Huang Configura tions
6/ Chain 1+ Chain 2
Te st Da te May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Owver Read Cablefntenna Preamp AfPos T/Pos
Freq Lewvel Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuV dé  dB/m dB cm deg
1 4873.58 48.65 74,90 -25.35 42.03 7.18 34.34 34,99 176 56 Peak HORLZONTAL
2 d874.92 35.17 54.80 -1B.83 2B.55 7.18 34.34 34.90 176 56 Average HORIZONTAL
Ve rtic al
Limit Owver Read CablefAntenna Preamp AfPos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuW/m dBuV/m dB  dBuV dé  dB/m dB cm deg
1 4873.23 48.49 74,90 -25.51 41.87 7.18 34.34 34,98 214 123 Peak VERTICAL
2 dB874.62 34.80 54.80 -19.26 28.1B 7.18 34.34 34.90 214 123 Average VERTICAL

Report Format Version: Rev. 01
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac¢ MC SONss1 VHI20 CH
Test Engineer Gino Huang Configura tions
11/ Chamn 1+ Chain 2
Te st Da te May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Owver Read CablefAntenna Preamp AfPos T/Pos
Fregq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuV dé  dB/m dB cm deg
1 4923.65  35.33 54,889 -1B.67 28.42 J.31 24,58 34.94 121 88 Average HORIZONTAL
2 4924 .28 48.57 74.80 -25.43 41.66 7.31 34.5%8 34.98 121 20 Peak HORIZONTAL
Ve rtic al
Limit Owver Read CablefAntenna Preamp AfPos T/Pos
Freq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuV dé  dB/m dB cm deg
1 4923.41 49,18 74,090 -24.82 42.34 7.28 3.46 34,90 118 266 Peak VERTICAL
2 4023.75 35.34 54.80 -1B.66 2B.432 7.31 34.5@ 34.90 118 266 Average VERTICAL

Report Format Version: Rev. 01
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SPORTON LAB. Re po 1t No.: FR650411-04
T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI10 CH
Test Engineer Gino Huang Configura tions
3/ Chain 1+ Cham 2
e st Da te May 31, 2016 ~ Jul 26, 2016
Hornizontal

Limit Owver Read CablefAntenna Preamp AfPos T/Pos

Freq Lewvel Line Limit Lewel Loss Factor Factor Remark Pal/Phase
MHz dBuW/m dBuV/m dB  dBuV dé  dB/m dB cm deg
1 4843.49 34,46 54,89 -19.54 28,08 F.11 0 24,25 34.94 173 172 Average HORIZONTAL
2 4843 .94 48.54 74.80 -25.46 42,88 7.11 34.25 34.98 173 172 Peak HORIZONTAL
Vertic al

Limit Owver Read Cablefntenna Preamp AfPos T/Pos

Freq Lewvel Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuV dé  dB/m dB cm deg
1 4843.60 48.14 74,00 -25.80 41.68 7.11 34,25 34.90 1668 198 Peak VERTICAL

2 4843.98 34.60 54.80 -19.48 28.14 7.11 34.25 34.98 1@ 198 Average VERTICAL

Report Format Version: Rev. 01 Page No. .81 0f184
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI10 CH
Test Engineer Gino Huang Configura tions
6/ Chain 1+ Chaim 2
Te st Date May 31, 2016 ~ Jul 26, 2016
Honzontal

Limit  Owver

Freq Level Line Limit

Read Cablefntenna
Level Loss Factor

Preamp AfPos  T/Pos
Factor Remark Pol/Phase

MHz dBuV/m dBuV/m dB

1 4874.79  35.36 54.69 -15.64
2 4874.79 48.11 74.80 -25.89

Vertic al

Limit  Owver

dBuv dB  dB/m

28.74 V.18 34.34
41.45 7.18 34.34

Read CablefAntenna

dB cm deg

34,98 114 232 Average HORIZONTAL
34.96 114 232 Peak HORIZONTAL

Preamp AfPos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuv/m dB  dBuV dé  dB/m dB cm deg
1 487478 48.06 74.00 -25.34 42,04 7,18 34,34 34,90 238 142 Peak VERTICAL

2 4874.96 35.43 54.88 -18.57

28.81 7.18 34.34

34.98 238 142 Average VERTICAL

Report Format Version: Rev. 01
FCC ID: 2AGMRIRM9992G

Page No. :820f184
ksued Date : Sep. 13,2016



SPORTON LAB.

Report No.

: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MC SONss1 VHIM0 CH
Test Engineer Gino Huang Configura tions
9/ Chain 1+ Cham 2
Te st Date May 31, 2016 ~ Jul 26, 2016
Honzontal

Limit Owver Read CableAntenna

Freq Level Line Limit Lewel Loss Factor

Preamp AfPos T/Pos
Factor Remark

Pal/Phase

MHz dBuV/m dBuV/m dB  dBuV dé  dB/m

1 4983.24 35,86 54.09 -18.94 28.38 J.24 34.42

Vertic al

dB cm deg

34,98 19@ 298 Average HORIZONTAL

2 4984.63 48.14 74,80 -25.860 41.38 7.24 34,42 34.98 198 298 Peak HORIZONTAL
Limit Owver Read Cablefntenna Preamp AfPos T/Pos
Freqg Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuV dé  dB/m dB cm deg

1 4993.66 35.83 54.09 -18.97 28.27 J.24 34,42

34,98 147 131 Average VERTICAL

2 4%84.1@ 48.87 T4.80 -25.93 41.31 V.24 34.42 34.98 147 131 VERTICAL
Report Format Version: Rev. 01 Page No. .83 0f 184
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SPORTON LAB.

Report No.: FR650411-04

ForDirectional antenna / Beamforming Mode:

Temperature | 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH 1
Test
Gino Huang Configurations | /
Engineer
Chain 1+ Chain 2
Te st Date May 31, 2016 ~ Jul 26, 2016
Hornizontal
Lindt Over Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBut/m dB  dBuv dB  dB/m dB <m deg
1 4821.60 46.41 7T4.00 -27.59 40,93 5.3@ 33.11 32.93 177 118 Peak HORIZOHTAL
2 4821.66 33.45 54.00 -20.55 27.97 5.30 33.11 32,93 177 118 Average HORIZONTAL
Ve rtic al
Lindt Over Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBut/m dB  dBuv dB  dB/m dB <m deg
1 4823.72 47.20 T74.00 -26.80 41.72 5.30 33.11 32.93 133 165 Peak WERTICAL
2 4825.36 34.00 54.00 -20.00 28.49 5.30 33.14 32,93 183 165 Average WERTICAL
Report Format Version: Rev. 01 Page No. .84 0f 184
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH
Test Engineer Gino Huang Configura tions
6/ Chain 1+ Chain 2
Te st Date May 31, 2016 ~ Jul 26, 2016
Hornizontal
Lindt Over Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBut/m dB  dBuv dB  dB/m dB <m deg
1 4848.44 47.05 74.00 -26.95 41.51 5.3@ 33.17 32.93 184 197 Peak HORIZONTAL
2 4851.23 32,96 54.00 -21.04 27.42 5.30 33.17 32,93 184 197 Average HORIZONTAL
Ve rtic al
Lindt Over Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBut/m dB  dBuv dB  dB/m dB <m deg
1 4849. 14 456.99 74.00 -27.01 41.45 5.30 33.17 32.93 172 235 Peak WERTICAL
2 4850.18 34.42 54.00 -19.58 2.8 5.30 33.17 32,93 172 235 Average WERTICAL

Report Format Version: Rev. 01
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SPORTON LAB.

Report No.

: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH
Test Engineer Gino Huang Configura tions
11/ Chain 1 + Chain 2
Te st Da te May 31,2016 ~ Jul 26, 2016
Honzontal
Lindt Over Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBut/m dB  dBuv dB  dB/m dB <m deg
1 4922.32 46,12 74.00 -27.88 40.42 5.20 33.32 32.92 199 97 Peak HORIZOHTAL
2 4922.39 32.77 54.00 -21.23 27.67 5.30 33.32 32.92 199 97 Average HORIZONTAL
Ve rtic al
Lindt Over Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv'/m dBul/m dB  dBuv ds  dB/m ] cm deg
1 4922.1@ 32.84 54.00 -21.16 27.14 5.30 33.32 32.92 180 46 Average WERTICAL
2 4924.14 46,28 74,00 -27.72 40,55 5.30 33.35 32,92 150 46 Peak WERTICAL
Report Format Version: Rev. 01 Page No. .86 0f 184
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SPORTON LAB. Re po 1t No.: FR650411-04
T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI10 CH
Test Engineer Gino Huang Configura tions
3/ Chain 1+ Cham 2
e st Da te May 31, 2016 ~ Jul 26, 2016
Hornizontal

Lindt Over Read Cablefntenna Preamp A/Pos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv'/m dBul/m dB  dBuv ds  dB/m ] cm deg
1 4542.88 33.08 54.00 -20.92 27.54 5.30 33.17 32.93 198 146 Average HORIZONTAL
2 4844.91 47.32 T4.00 -26.68 41.78 5.30 33,17 32,95 198 146 Peak HORIZOHNTAL
Ve rtic al

Lindt Over Read Cablefntenna Preamp A/Pos  T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv'/m dBul/m dB  dBuv ds  dB/m ] cm deg
1 4842.48 33.48 54.00 -20.52 27.99 5.30 33.17 32.93 185 185 Average WERTICAL
2 4843.90 46.59 74,00 -27.41 41,85 5.30 33,17 32,95 185 185 Peak WERTICAL
Report Format Version: Rev. 01 Page No. .87 0f 184
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SPORTON LAB.

Report No.

: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI10 CH
Test Engineer Gino Huang Configura tions
6/ Chain 1+ Chaim 2
Te st Date May 31, 2016 ~ Jul 26, 2016
Honzontal

Linidt Over

Freq Level Line Limit

Read Cablefntenna Preanmp A/Pas  T/Pos
Level Loss Factor Factor Remark

Fal/Phase

MHz dBuv'/m dBuv/m dE

1 4872.74 46.84 74.00 -27.16
2 4872.83 33.09 54.00 -10.91

Vertic al

Lindt Over

Freq Level Line Limit

dBuy db  dB/m

dB <m deg

41.24 5.30 33.23 32.93 192 51 Peak
27.49 5.30 33.23 32,93 192 51 Average HORIZONTAL

Read Cablefntenna Preamp  A/Pos  T/Pos
Level Loss Factor Factor Remark

HORIZOHTAL

Pol/Phase

MHz dBuv'/m dBuv S m dB

1 4873.71 33.72 54.00 -10.2E

dBut dB  dBE/m

dB cm deg

28.12 5.30 33.23 32,93 181 112 Average WERTICAL

2 4875.17 46.34 T4.00 -27.66 40.74 5.30 33.213 31,93 181 112 Peak WERTICAL
Report Format Version: Rev. 01 Page No. .88 0f 184
FCC ID: 2AGMRIRM9992G ksued Date : Sep. 13,2016



SPORTON LAB.

Report No.

: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE802.11ac¢ MC SONss1 VHM0 CH
Test Engineer Gino Huang Configura tions
9/ Chain1+ Cham 2
e st Da te May 31, 2016 ~ Jul 26, 2016
Honzontal

Linidt Over

Freq Level Line Limit

Read Cablefntenina
Level Loss Factaor

Preanp A/Pos  T/Pos
Factor Remark

Fal/Phase

MHz dBuv'/m dBuv/m dB

1 490475 46.42 74.00 -27.58
2 4906.48 33.02 54.00 -210.98

Vertic al

Limit Over

Freq Level Line Limit

dBuy db  dB/m

40.75 5.3@ 33.29
27.35 5.30 33.29

Read Cableintenna
Level Loss Factor

dB <m deg

32.92 197 217 Peak

HORIZONTAL

32.92 197 217 Average HORIZONTAL

Preamp &/Pos T/Pos
Factor Remark

Pol/Phase

MHz dBuv'/m dBut'/m dB

1 4964.58 33.21 54.08 -20.79
2 4905. 08 46.36 74.00 -27.584

dBu dB dB/m

27.54 5.3@ 33.29
48,69 5.3 33.29

dB cm deg

32.92 186 143 Average WERTICAL

32.92 186 143 Peak

WERTICAL

Report Format Version: Rev. 01
FCC ID: 2AGMRIRM9992G
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SPORTON LAB.

Report No.: FR650411-04

ForOmni antenna / Non-Beamforming Mode:

T mperature 22°C Hum id ity 54%
IEEE802.11b CH1/
Test Engineer Gino Huang Configura tions Chain 1+ Chain 2 + Chain 3 +
Chain 4
Te st Da te May 31, 2016 ~ Jul 26, 2016
Hornizontal
Limit Ower Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuv dé dE/m dB cm deg
1 4823.96 57.36 74.80 -16.54 58.35 7.48 32.58 33.85 285 327 Peak HORIZONTAL
[2  4823.98 53.82 54.00 -0.18 46.81 7.48 32.58 33.85 285 327 Average  HORIZONTAL |
Ve rtic al
Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Lewel Less Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dé  dBuV dB  dB/m dB cm deg
1 4823.96 47.35% 54.88 -6.65 48.34 7.48 32.58 33.@5 145 168 Average VERTICAL
2 4823.99 52.68 74.80 -21.32 45.67 7.48 32.58 33.85 145 168 Peak VERTICAL
Report Format Version: Rev. 01 Page No. .90 0f 184
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SPORTON LAB. Report No.: FR650411-04
T mperature 22°C Hum id ity 54%
IEEE802.11b CH6 /
Test Engineer Gino Huang Configura tions Chain 1+ Chamn 2 + Chain 3 +
Chain 4
Te st Date May 31, 2016 ~ Jul 26, 2016
Hornizontal

Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Lewel Loss Factar Factor Remark Pol/Phase

MHz dBuv/m dBuV/m dgé  dBuv dé  dB/m dg cm deg

1 4873.94 52.94 54.88 -1.86 45.73 7.56 32.68 33.83 244 325 Average HORIZONTAL
2 4874.85 56.76 T4.88 -17.24 45,55 V.56 32.68 33.83 248 325 Peak HORIZONTAL
3 7389.58 41.77 54.88 -12.23 28.85 9.18 37.24 33.58 234 147 Average HORIZONTAL
4 7316.48 55.83 74.88 -18.97 42.11 9.18 37.24 33.58 234 147 Peak HORIZONTAL
Ve rtic al
Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuV./m dB dBuv dB dB/m dB cm deg
1 4873.97 51.51 54.88 -2.49 44.38 7.586 32.68 33.e3 233 336 Awerapge VERTICAL
2 4873.99 55.96 74.80 -15.84 48.75 7.5 32.68 33.83 233 336 Peak VERTICAL
3 7311.56 55.64 74.080 -1B.36 42.72 9.18 37.24 33.58 18 6 Peak VERTICAL
4 7311.66 44.85 54.88 -9.95 31.13 9.18 37.24 33.58 laa & Average VERTICAL
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SPORTON LAB. Re po 1t No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11b CH 11/

Test Engineer Gino Huang Configurations | Chain 1+ Chain2 + Chain 3 + Chain
4
Te st Date May 31, 2016 ~ Jul 26, 2016
Hornizontal

Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Lewel Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBuV/m dgé  dBuv dé  dB/m dg cm deg

1 4923.99 47.34 54.88 -6.66 39.91 7.65 32.78 33.84 148 288 Average HORIZONTAL
2 4524.18 53.49 74.898 -28.51 46.86 V.83 32.78 33.80 148 298 Peak HORIZONTAL
3 F387.82 46.286 54.88 -7.88 33.38 9.18 37.35 33.55 148 288 Average HORIZONTAL
4 7387.48 G55.68 74.80 -1B.48 42.7@ 9.184 37.35 33.55 148 288 Peak HORIZONTAL
Ve rtic al
Limit Owver Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuWV./m dB dBuv dB dB/m dB cm deg
1 4918.65% 5@.49 74.89 -23.51 43.11 7.63 32.7% 33.00 148 298 Peak VERTICAL
2 4919.73 44.34 54.88 -9.66 36.96 7.63 32,75 33.08 148 298 Average VERTICAL
3 73B6.25 52.68 74.00 -21.48 39.7@ 9.18 37.35 33.55 148 2BE Peak VERTICAL
4 7388.47 43.20 54.00 -10.858 30.30 9.18 37.3% 33.55 148 288 Awerapge VERTICAL
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Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE802.11g CH1/
Test Engineer Gino Huang Configurations | Chain1+ Chain 2 + Chain 3 +
Chain 4
Te st Date May 31,2016 ~ Jul 26,2016
Hornizontal
Limdt Over Read Cableantenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal /Phase
MHz dBuv/m dBub/m dB dBuy’ dB dB/m db cH deg
1 4844.93 356.91 54.00 -17.00 27.17 10.29 33,17 33,72 182 167 Average HORIZONTAL
2 4848.42 49,98 74.00 -24.0@ 40.23 10,29 33,17 33,71 182 167 Peak HORIZOHTAL
Ve rtic al
Limit Over Read dCablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuv/m dB  dBuy dé  dB/m dB <m deg
1 4846.13 50.18 74.00 -23.82 40.43 10.29 33.17 33.71 174 68 Peak WERTICAL
2 4850.15 36.71 54.00 -17.29 26.96 10.19 33,17 33.71 174 68 Average WERTICAL
Report Format Version: Rev. 01 Page No. :930f184
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11g CH 6 /
Test Engineer Gino Huang Configura tions Chain 1+ Chamn 2 + Chain 3 +
Cham 4
Te st Da te May 31, 2016 ~ Jul 26, 2016
Hornizontal
Limit Over Read Cablesntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuyv/m dBuy/m de dBut dB dB/m db i1 deg
1 4876.24 J6.66 S4.00 -17.34 26,86 10,28 33,23 33,71 154 172 average HORIZONTAL
2 4878.71 50.26 74,00 -23.74 40,45 10,28 33,23 33.70 164 172 Peak HORIZOHTAL
Ve rtic al
Limit Over Read Cableantenna Preamp A/Pos T/Pos
Freq Level Line Limit Level  Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuy/m dB dBuy dB dB/m db i deg
1 4869.06  36.34 54,00 -17.66 26,54 10,28 33,23 33,71 155 247 Average WERTICAL
2 4869.26 S0.44 74,00 -23.56 40,64 10,28 33,23 33,71 155 247 Peak WERTICAL
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE802.11g CH11/
Test Engineer Gino Huang Configurations | Chain 1 + Chamn 2 + Chain 3 + Chain
4
Te st Da te May 31,2016 ~ Jul 26,2016
Honzontal
Limit Over Read Cableantenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBut'/m dBu S m de dButy dB dB/m dB cm deg
1 4923.07 36,52 54.00 -17.48 6.60 10,25 33.32 33.68 128 54 Average HORTIZONTAL
2 4928.09 49,34 74,00 -24.66 39,39 10,28 33,35 33.68 128 54 Peak HORIZOHTAL
Ve rtic al
Limdt Over Read Cablesantenna Preamp A/Pos T/Pos
Fregq Level Line Limdit Level Loss Facter Factor Remark Pol /Phase
MHz dBuv/m dBuv/m dB  dBuv dé  dB/m db cm deg
1 4924.24 36.48 54.00 -17.5¢ 25.53 10,28 33.35 33.68 135 138 Average WERTICAL
2 4924.59 49,72 74,00 -24.28 39,77 102§ 33,35 33.68 135 130 Peak WERTICAL
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SPORTON LAB. Report No.: FR650411-04
Temperature | 22°C Hum id ity 54%
IEEE802.11ac MCSONss1 VHR20 CH 1
Test /
Gino Huang Configura tions
Engineer Chain 1+ Chain 2 + Chain 3 + Chain
4
e st Da te May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Over Read dCablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Rremark Pol/Phase
MHz dBuv/m dBuvm dB  dBuv d&  dB/m dB em  deg
1 4826.52 50.56 74.00 -23.44 40.86 10.29 33.14 33.73 122 193 Peak HORT ZOH TAL

2 4828.06 37.32 54.00 -16.68 2I7.62 10.39 33.14 3373 122 193 bverage HORIZONTAL

Ve rtic al
Limit Over Read dCablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuv/m dB  dBuy dé  dB/m dB cm deg

1 425,30 50,72 V400 -23.18 41.02 10.29 33.14 33.73 1 130 Peak WERTICAL
2 4827.86 37.35 54.00 -16.65 2I7.65 10.39 33.14 3373 117 130 Average VERTICAL

[
1 =l
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH
Test Engineer Gino Huang Configura tions 6/ Chain1+ Cham 2 + Chain 3 +
Chain 4
Te st Da te May 31,2016 ~ Jul 26, 2016
Honzontal
Limit Over Read Cablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuwv/m dBuv/m dB dBuy di dB/m dB <m deg
1 4Fod. 16 49,40 T4.00 -24.60 39,55 10.318 33,26 33.69 173 314 Peak HORIZONTAL
2 4991.50 36.32 54.00 -17.68 26,44 10,38 33,29 33.69 173 314 fverage HORIZONTAL
Ve rtic al
Limit Over Read Cablefntenna Preamp A4/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB dBut di dB/m dB <m deg
1 494,19 49,85 V400 -24.15 49.00 10.218 33.26 33.69 174 216 Peak WERTICAL
2 4991.95 36.51 54,00 -17.49 26,63 10.28 33.29 33.69 184 216 Lverage VERTICAL
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH
Test Engineer Gino Huang Configura tions 11/ Chamn 1+ Chain 2 + Chain 3 +
Chain 4
Te st Da te May 31,2016 ~ Jul 26, 2016
Honzontal
Limit Over Read Cablefntenna Preamp A4/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBum dB dBut di dB/m dB m deg
1 4920.99 49,62 T4.00 -24.38 39.70 10.18 33.32 33.68 177 226 Peak HORIZONTAL
2 4923.92 36.64 54,00 -17.36 16,69 10.18 33.35 33.68 177 236 Lverage HORIZONTAL
Ve rtic al
Limit Over Read dCablefntenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuwv/m dBuv/m dB dBut de dB/m dB m deg
1 4919. 83 50,38 V4.00 -23.63 49.46 10.28 33.32 33.68 185 145 Peak WERTICAL
2 4927.54 36.51 54,00 -17.49 16.56 10.18 33.35 33.68 185 145 Average VERTICAL
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHM0 CH
Test Engineer Gino Huang Configura tions 3/ Chain1+ Cham 2 + Chain 3 +
Chain 4
Te st Da te May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Over FRead Cablefntenna Preamp L4/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuvm dE dEuy dé  dB/m dB om deg
1 4841.23 50,18 74,00 -23.82 40.44 19.29 33.17 33.72 1493 169 Peak RORIZONTAL
2 4547.91 37.85 54.00 -16.35 27,90 10.39 33,17 33.71 193 169 Average HORIZOHTAL
Ve rtic al
Limit Over  Read Cablefntenna Preamp A/Pos  T/Pos
Fregq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuy dé  dB/m db cm deg
1 4541.03 36.9 54.00 -17.06 7.0 10.29 33,17 33.72 179 255 Average WERTICAL
2 4845.99 50.24 74.00 -23.76 40.49 10.29 33,17 33.71 179 255 Peak WERTICAL
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VH0 CH
Test Engineer Gino Huang Configura tions 6/ Chain 1+ Cham 2 + Chain 3 +
Chain 4
Te st Date May 31, 2016 ~ Jul 26, 2016
Horizontal
Limit Over Read dCablefrtenna Preamp L4/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dE dEuy dié  dB/m dB <m deg
1 486929 50,73 74,00 -23.27 49,93 19.28 33.213 33.71 182 271 Peak HORIZONTAL
2 4877.96 36.41 54.00 -17.59 26.80 10.1% 33.23 33.70 1g2 271 bLuerage HORIZONTAL
Ve rtic al
Limit Over Read dCablefrtenna Preamp A4/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dE dEuy dié  dB/m dB <m deg
1 4869.10 49.69 T4.00 -24.31 39.89 19.28 33.13 33.71 179 167 Peak VERTICAL
2 4873.95 36.50 54.00 -17.50 26.70 10.1% 33.23 33.71 179 167 Luerage WERTICAL
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE802.11ac¢ MC SONss1 VHM0 CH
Test Engineer Gino Huang Configura tions 9/ Chainl+Chain2+ Chain 3 +
Chain 4
Te st Da te May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Over Read Cablesntenna Preamp A/Pos  T/Pos
Fregq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dBé  dBuy dé  dB/m db cm deg
1 4899.16 36.68 54.00 -17.32 }5.80 10,28 33.29 33.69 178 156 ALverage HORTZOHTAL
2 494,56 50,42 74,00 -23.58 40.54 10.2F 33.29 33.69 178 156 Peak HORIZONTAL
Ve rtic al
Limit Over  Read Cablesntenna Preamp A/Poas  T/Pos
Fregq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dé  dBuv dé  dB/m db cm deg
1 4899.00 36.20 54.00 -17.80 »5.3) 10.28 33.29 33.69 168 323 lLverage VERTICAL
2 4900, 62 49,86 74,00 -24.14 39,95 10,28 33.29 33.69 158 323 Peak WERTICAL
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ForOmniantenna / Beamforming Mode:

Temperature | 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH1
Te st /
Gino Huang Configurations
Engineer Chain 1+ Chain 2 + Chain 3 + Chain
4
Te st Da te May 31, 2016 ~ Jul 26, 2016
Hornizontal
Limit Over Read C(ablefntenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuvm dBuvm dB dBuy dB dB/m dB <m deg
1 4823.81 4B8.83 74.08 -25.97 41.17 18.29 33.11 36.54 162 149 Peak HORIZONTAL

1 4823.93 34.54 54.00 -19.46 27.68 19.29 33.11 36.54 laz 149 Average HRORIZONTAL

Ve rtic al
Lindt ©Over Read Cabletntenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBub/m dB dBuy dB dB/m dB m deg
1 A4823.74 34,97 54,00 -19.03 28.11 19.29 33.11 36.54 16 132 Average WVERTICAL
F A4823.60 47.40 T4.00 -26.60 40.54 10.29 33.11 36.54 106 132 Peak WERTICAL
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac¢ MCSONss1 VHI20 CH
Test Engineer Gino Huang Configura tions 6/ Chain1+ Cham 2 + Chain 3 +
Chain 4
Te st Da te May 31,2016 ~ Jul 26, 2016
Hornizontal
Limit Over Read C(ablefntenna Preamp 4&/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuvm dBuvm dB dBuy dB dB/m dB <m deg
1 4874.31 47.51 74.08 -26.49 48.53 16.28 33.23 36.53 181 185 Peak HORIZONTAL
2 487446 33.74 54.00 -210.26 6.76 10,28 33.23  36.53 lal 185 Average HORIZONTAL
Ve rtic al
Limit Over Read C(ablefntenna Preamp 4/Pos T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pol/Phase
MHz dBuvy/m dBuv/m dE dBuy dB dB/m dB <m deg
1 A4873.47 46.68 V4.00 -27.32 39.7@0 18.28 33.23 36.53 182 167 Peak WVERTICAL
2 4874.96 33.85 S54.00 -20.15 26.87 10.28 33.23 36.53 182 167 Average VERTICAL
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH
Test Engineer Gino Huang Configura tions 11/ Chamn 1+ Chain 2 + Chain 3 +
Chain 4
Te st Da te May 31,2016 ~ Jul 26, 2016
Hornizontal
Limit Over Read Cabletntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuv dé  dB/m dB cm deg
1 4924.18 35.38 54.00 -15.62 28.66 6,29 33.35 32.92 213 1@5 Average HORIZOHTAL
2 4924.32 47.84 F4.00 -26.16 41.12 0,29 33.35 32.92 213 185 Peak HORIZOHTAL
Ve rtic al
Limit Over Read Cabletntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuv dé  dB/m dB cm deg
1 4922.88 34.83 54.00 -19.17 28.14 6,29 33.32 32.92 13a 268 Average WERTICAL
2 4923.09 485.63 74.089 -25.37 41.94 0,29 33.32 32.92 15a 268 Peak WERTICAL
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI10 CH
Test Engineer Gino Huang Configura tions 3/ Chain1+ Cham 2 + Chain 3 +
Chain 4
Te st Da te May 31, 2016 ~ Jul 26, 2016
Hornizontal
Limit Over Read Cableantenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuy/m dBE  dBuv dB  dB/m dB m deg
1 4833.29 47.93 74.00 -26.07 41.01 1€.29 33.17 36.54 183 360 Peak HORIZONTEAL
2 4843,34 34,54 54,00 -19.46 17,62 10,29 33,17 36,34 193 360 Average HORIZONTAL
Ve ric al
Limdt Over Read Cablesntenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pal /Phase
HHz dButv'/m dBul/m dé  dBuv dB  dE/m dB om deg
1 4843, 10 34,71 54,00 -19,.29 27,79 10.29 33,17 36,54 1l 343 Average WERTICAL
2 484,19 47.850 T4.00 -26.20 40,88 10.29 33.17 36.54 11 343 Peak WERTICAL
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHM0 CH
Test Engineer Gino Huang Configura tions 6/ Chain 1+ Cham 2 + Chain 3 +
Chain 4
Te st Da te May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Over Read Cablesntenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuwy/m dE  dBuv dBE dB/m dB m deg
1 4873.16 47.93 74.00 -26.07 40.95 16.28 33.23 36.53 182 360 Peak HORIZONTAL
2 4874,.94 34.23 54.00 -19.77 27.15 19.28 33.23 36.53 102 360 Average HORIZONTAL
Ve rtic al
Limit Over Read Cableantenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuy/m dBE  dBuv dB  dB/m dB m deg
1 4874.28 47.28 74.08 -26.72 40.30 16.28 33.23 36.53 183 348 Peak VERTICAL
2 4874,.32 34.26 54,00 -19.74 27.18 10.28 33.23 36.53 193 348 Average VERTICAL
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Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac¢ MCSONss1 VHM0 CH
Test Engineer Gino Huang Configura tions 9/ Chainl+Chain2+ Chain 3 +
Chain 4
Te st Da te May 31, 2016 ~ Jul 26, 2016
Honzontal
Limit Over Read Cableantenna Preamp &/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv/m dBuy/m dE  dBuv dB  dB/m dB m deg
1 4983.22 47.26 74.00 -26.74 40.22 16.28 33.29 36.53 185 329 Peak HORIZONTAL
2 4904, 63 34.47 34.00 -19.53F 27.43 10.28 33.19 36.53 195 329 Average HORIZONTAL
Ve rtic al
Limit Over Read Cableintenna Preamp 4/Pos  T/Pos
Freq Level Lime Limit Level Logs Factor Factor Remark Pol/Phaze
HMHz dBuv'/m dBul/m dé  dBuv dB  dE/m dB <m deg
1 494,83 34.55 54,00 -19.45 27.51 19028 33.29 36,53 107 342 Average WERTICAL
2 4004, 98 47.62 T4.00 -26.38 4058 10.25 33.29 36.53 147 34k Peak WERTICAL
Note:

The amplitude of spurious emissionsthat are attenuated by more than 20dBbelow the pemmissible

value hasno need to be reported.

Emission level(dBuV/m) = 20 log Emission level (uV/m).

Comected Reading: Antenna Factor+ Cable Ioss+ Read Ievel- Preamp Factor=Ievel
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SPORTON LAB. Re po 1t No.: FR650411-04

4.6. Emissions Measurement
4.6.1. Limit

30dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to

be folowed.
Frequencies Feld Stre ngth Measurement Distance
(MHz) (micorvolts/ me ter) (me ters)
0.009~0.490 2400/ F(kHz) 300
0.490~1.705 24000/ HkHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

4.6.2. Measuring Instruments and Se tting

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

spectrum analyzer.

Spectrum Parameter Se tting

Attenuation Auto

Span Frequency 100 MHz

RBW / VBW (Emission in re stricted band) 1MHz / 3MHz forPe ak,

1MHz/ 1/Tfor Average

RBW / VBW (30dBc in any 100 kHz band wid th
100 kHz / 300 kHz for Peak

emission)

4.6.3. TestProcedures

ForRadiated band edges Measure ment:

1. 'The test procedure isthe same assection 4.5.3.

ForRadiated Out of Band Emission Me a sure me nt:

1. Testwasperformed inaccordance with KDB558074 D01 v03r05 for Peforming Compliance
Me asurements on Digital Transmission Syste ms (DTS) Operating Under §15.247 section 11.0
Unwanted Emissio ns into Non-Re stric ted Frequency Bands Me asure me nt Proc e dure
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SPORTON LAB.

Report No.: FR650411-04

4.6.4. Test Setup Iayout

4.6.5.

4.6.6.

ForRadiated band edges Measure ment:

This te st se tup layoutisthe same asthatshown in section 4.5.4.

ForRadiated Out of Band Emission Me a sure me nt:

This te st se tup layoutis the same asthatshown in section 4.5.4.
Test Deviation
There isno deviation with the original standard.

EUTOperation during Test

Fornon-beamforming mode:

The EUTwasprogrammed to be in continuo usly transmitting mode.

Forbeamforming mode:

The EUTwasprogrammed to be in beamforming transmitting mode.
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SPORTON LAB. Re po 1t No.: FR650411-04

4.6.7. Test Resultof Band Edge and Fundamental Emissions

ForDirectional antenna / Non-Beamforming Mode:

e mperature 22°C Humidity 54%
IEEE802.11b CH1,6,11/ Chain
Test Engineer Gino Huang C onfig ura tions
1+ Chain 2
Channell
13(-""““ (dBu\im) Date: 2016-05-31 Time: 02:01:56
120/ | 31
"\
100/
. FCCICLASS-B PK
6B
[ Eﬁ g
- ' 1 1] ) - .| FeclciassBav
TN T, T 608
e ﬂ—-—"l ! =
40. ]
20
“zzﬁz 2290, 2310, 2330, 2350, 2370. 2390, 2410, 2430, 2450, 2470, 2490, 2510. 2530, 2562
Frequency (MHz)
Limit Ower Read Cableantenna Preamp &/Pos  T/Pos
Freg Level Line Limit Level Loss Factor Factor Rema rk Fol/Phase
MHz dBaWim dBu¥im dB  dBu¥ dE  dB/m dB Cm dieg
1 2385.00 53.54 S54.00 -0.46 20.00 4,53 282.02 0.00 180 360 Average VERTICAL
] 230000 6312 74.00 -10.88 30.57  4.5% 28,02 0.00 140 360 Peak VERT IAL
3 2410.80 120.46 27.90 4.56 28.00 D.00 180 360 Peak VERTICAL
4 2411 .40 116.41 83.85 4,57 217.99 0.00 180 60 Average VERTICAL
3 2507 .40 52.26 S4.00 -1.74 1963 4,71 27,92  0.00 180 360 Average VERTICAL
6 2500.80 62.26 74.00 -11.74 20,63 4.71 27.92 0.00 120 360 Peak VERTICAL

kem 3,4 are the fundamentalfrequency at 2412 MHz.

Report Format Version: Rev. 01 Page No. 2110 of 184
FCC ID: 2AGMRIRM9992G ksued Date : Sep. 13,2016



SPORTON LAB. Report No.: FR650411-04
Channel 6
13ELeveI {dBu\im) Date: 2016-05-31 Time: 03:22:39
4
120 4 | | | 3
100
0 FOC CLASS B PK

iy
_ | | F _ _ GdB
1 m/ 2
5 : ) E FCC CLASS-B AV

40|

Y2287 2310, 2330, 2350, 2370. 2300. 2410. 2430, 2450, 2470. 2490, 2510, 2530, 2550. 2570. 2587
Frequency (MHz)

Limit Over Read Cabledntenna Preamp A/Pos  Ti/Pos
Fieq Lewel Lipe Limit Level Loss Factor Factor Femark Fol/Phase

¥Hz dBuVim dBuVim dE  dBuV dE  dBfm dB cn deg

1 230000 60.65 74.00 -13.35 28,10 4.5% 28.002 0.00 194 0 Peak HORIZOMTAL
2 2390.00 51.56 S4.00 -2.44 19.01 4.5% 2502 0.00 194 0 Average HORIZONTAL
3 2436.40 117.97 85.40 4,60 27.97 0,00 194 0 Average  HORIZONTAL
4 2438.20 122.36 8079  4.60 27.97 0.00 199 0 Peak HORIZONTAL
5 2486.20 62.86 T4.00 -11.14 30,26 4.68 27.92 0.00 1949 0 Peak HORIZ0OMTAL
é 248620 5368 54.00 -0.32 21.08 468 27.92 0.00 199 0 Average HORIZONTAL
kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB. RBI)OItNO.Z FR650411-04
Channelll
43pLevel (dBuvim) Date: 2016-05-31 Time: 03:49:20
120( . | | | |
100
| FCC|CLASS B PK
4 + - + + + + 4 5 - + + + ..-.r”;
& FCC|CLASS.B AV
_ . o | LN ] L“““J\\_N_p¥__l
40 | | ] L] | | | 1 i | L | | 1
20
Y2312 2340, 2360. 2380. 2400. 2420 141!] 2460. 2480, 2500. 2520. 2540. 25.El]. 2580, 2612
Frequency (MHz)
Limit Owver FRead Cableintenna Preamp A/Pos Ti/Pos
Fieqg Lewel Line Limit Level Loss Factor Facter Remark Pol/Phase
MHz dBuWim dBuVim dB  dBuV i dBim dB cn deg
1 236480 50,09 54,00 -3.91 17.54 4.50 25.05 0.00 200 0 Average VERTICAL
2 2384 .00 40.34 74.00 -13.46 27.79 4.53% 23.02 0.00 200 0 Peak VERTICAL
3 24632.20 120.55 87.97 4.64 27.94 0.00 200 0 Peak VERTICAL
4 2463.20 115.26 2560 4.64 27.9%4  0.00 200 0 Average VERTICAL
5 248720 68.18 MM.00 .-5.82 3558 4,68 27.92  0.00 200 0 Peak VERTICAL
6 251060 53.62 S4.00 -0.3% 20,99 471 27.92 0.00 200 0 Avervage VERTICAL
kem 3,4 are the fundamentalfrequency at 2462 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04
T mperature 22°C Hum id ity 54%
IEEE802.11g CH1, 6, 11/
Test Engineer Gino Huang Configura tions
Chain 1+ Cham 2
Channell
ﬂoLgvel (dBuVim) Date: 2016-05-31 Time: 11:36:27
120 T k]
i
_\_F""'_‘—"_"_
100 i
80| ' W, I FCC CLASS-BPK
2 | -BdE
. — /'/ - \ FCCCLASSBAY
_.—a—.—a-_ﬂ\_.———"'/ T odS
40
20
“2362 2370, 2380. 2390. 2400, 2410. 2420 2430. 2440, 2450, 2462
Frequency (MHz)

Limit Over Read CableAntenna Preamp A/Pos T/Pos

Freq Level Linme Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuV dB  dB/m dB cm deg
1 2399.88 53.65 54.800 -8.35 20.54 4.54 28.57 ©9.88 187 182 Average HORIZOMTAL
2 2396.88 66.77 74.00 -7.23 33.66 4.534 28.57 0.00 187 182 Peak HORIZOMTAL
3 2415.688 117.00 83.80 4.57 2B8.63 0.00 187 182 Peak HORIZONTAL
4 2415.46 186.71 73.51 4.57 28.63 0.00 187 182 Average HORIZONTAL

kem 3,4 are the fundamentalfrequency at 2412 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04
Channel 6
4 Level (dBuVim) Date: 2016-05-31 Time: 12:01:45
3
120
100
& ' FCC CLASS-B PK
5 5dB
2 _// !
601 — ' \\‘s FCC CLASS-B AV
B -5dB
40
20

2337 2360, 2380, 2400. 2420, 2440, 2460, 2480, 2500. 2620, 2837
Frequency (MHz)

Limit Ower Read CableAntenna Preamp AfPos T/Pos
Freq Lewvel Line Limit Lewvel Loss Factor Factor Remark Pol/Phase

MHz dBuV/m dBuV/m dB  dBuV dé dB/m de cm deg

1 2398.88 51.683 54.e8 -2.97 17.92 4.54 25.57 0.80 171 183 Average HORIZONTAL

2 2399.90 63.18 74.80 -19.82 30.97 4.54 28.57 0.08 171 183 Peak HORIZONTAL

3 2435.48 123.15 89.89 4.59 28.67 0.00 171 183 Peak HORIZONTAL

| 2436.28 112 87 79.61 4.5% 28.67 e@.80 171 183 Average HORIZONTAL

5 2483.88 67.26 74.88 -6.74 33.86 4.63 2B.77 9.88 171 183 Peak HORTZONTAL
L6 2484.20 53.87 54.00 -0.13 20.47 4.63 28.77 0.00 171 183 Averape HORIZONTAL |

kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB.

Report No.: FR650411-04

Channel 11

130

Level ([dBuVim) Date: 2016-05-31 Time: 15:12:23

120 2

100

FCC CLASS-B PK

2 5B

60 /*\/ ' \f FCC CLASS-B AV

f~r 1 -5dB

2412 2420, 2430, 2440, 2450, 2460. 2470. 2480, 2490. 2500, 2512
Frequency (MHz)
Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB8  dBuV deé  dB/m dB cm deg
1 2463.20 186.16 72.82 461 28.73 @.00 178 185 Average HORIZONTAL
2 2463.48 116.44 83.1@ 4.61 28.73 9.80 178 185 Peak HORIZONTAL
3 2483.50 53.41 54.98 -0.59 20.01 4.63 28.77 @.00 178 185 Average HORIZONTAL
a4 2483.88 66.23 74.88 -7.77 32.83 4.63 28.77 ©.88 178 185 Peak HORIZONTAL
kem 1,2 are the fundamentalfrequency at 2462 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04
T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH 1, 6,
Test Engineer | Gino Huang Configura tions
11/ Chamn 1+ Chain 2
Channell
ﬂoanal (dBuVim) Date: 2016-05-31 Time: 16:20:10
120 5
I B
100 F
80 N, \ FCC CLASS-B PK
1 /_/ +dB
50 [ . | FCU CLASS B AV
_.u—-u—v—-_f‘\_.—ﬂ-"-'f_’ e
40
20
Y2362 2370. 2380,  2390.  2400.  2410.  2420.  2430. 2440, 2450 2462

Frequency (MHz)

Limit Over Read CableAntenna Preamp A/Pos T/Pos

Freq Level Lime Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB8  dBuV dB dB/m dB cm deg
1 2380.80 65.86 74.80 -8.14 32.75 4.54 28.57 ©.88 188 180 Peak HORIZOMTAL
2 2396.88 53.47 54.00 -8.53 20.36 4.54 28.57 0.00 188 18@ Average HORIZONTAL
3 2413.68 115.56 82.36 4.57 2B.63 0.00 188 180 Peak HORIZOMTAL
4 2418.68 104.64 71.42  4.58 28.64 0.00 188 18@ Average HORIZONTAL

kem 3,4 are the fundamentalfrequency at 2412 MHz.
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SPORTON LAB.

Report No.: FR650411-04

Channel 6
13|:=Ll|e'.r'el (dBu¥im) Date: 2016-05-31 Time: 16:29:45
4
120
""._"
100
80 T FCC CLASS-BPK
1 / \ g =
80 . - 13 FCC CLASS-B AV
= -5dB
1LY T E— -
40
20
2337 2360, 2380. 2400. 2420, 2440. 2460, 2480, 2500, 2520, 2537
Frequency (MHz)
Limit Ower Read Cablefntenna Preamp A/Pos T/Pos
Freq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dBé  dB/m dB cm deg
1 2389.88 63.82 74.80 -18.98 29.91 4.54 28.57 0.80 204 181 Peak HORIZONTAL
2 2399.08 50.73 54.88 -3.27 17.62 4.54 28.57 0.680 204 181 Average HORTZONTAL
3 243428 112.18 78,92  4.59 28.67 0.08 284 181 Averapge HORIZONTAL
4 2438.68 122.77 89.51 4.59 28.67 0.08 284 181 Peak HORTZONTAL
5 2483.58 53.56 54.88 -8.44 208.16 4.83 28.77 a._8a 284 181 Average HORIZONTAL
[ 2484.728 66.8B83 V4.8 -7.12 33.48 4.63 28.77 0.80 204 181 Peak HORIZONTAL
kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB.

Report No.: FR650411-04

Channel 11
1 achal (dBuVim) Date: 2016-05-31 Time: 16:43:23
120 2
i
100 i
80 | FCC CLASS-B PK
/_/ 2 %db
60 ol k FCC CLASS-B AV
.—rn-'-'_'—\_o-rww!-n-'_"-'-/‘ -.U
40
20

2412 2420, 2430, 2440, 2450, 2460. 2470, 2480, 2490, 2500, 2512
Frequency (MHz)
Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB dBuV dB dB/m dB cm deg
1 2468.68 184.47 71.13 4.61 28.73 ©.08 195 182 Average HORIZONTAL
2 2463.88 116.63 83.29 4.61 28.73 9.00 195 182 Peak HORIZONTAL
3 2483.58 53.76 54.88 -0.24 20.36 4.63 28.77 @.00 195 182 Average HORIZONTAL
a 2483.56 B5.84 74.80 -B.16 32.44 4.63 28.77 ©.88 195 182 Peak HORIZONTAL
kem 1,2 are the fundamentalfrequency at 2462 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04
T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHIM0 CH 3, 6,
Test Engineer Gino Huang Configura tions
9/ Chain 1+ Cham 2
Channel 3
130Level (dBuVim) Date: 2016-05-31 Time: 16:54:57
120
3
4
100
89 [ | FCC CLASS-B PK

1 fl | ] -5dB

60 5~ FCC CLASS-B AV
‘ T T i T5dE
40
20
2322 2350, 2370, 2390. 2410, 2430. 2450, 2470, 2490. 2510.2522
Frequency (MHz)
Limit Over Read CableAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB8  dBuV dB dB/m dB cm deg
1 2389.20 65.41 74.88 -8.59 32.38 4.54 28.57 ©.88 192 181 Peak HORIZOMTAL
2 2399.88 53.85 54.00 -0.15 20.74 4.54 28.57 0.00 192 181 Average HORIZONTAL
3 2425.68 118.82 77.58 4.58 28B.66 0.00 192 181 Peak HORIZOMTAL
4 2427.68 100,90 67.66 4.58 28.60 0.00 192 181 Average HORIZONTAL

kem 3,4 are the fundamentalfrequency at 2422 MHz.
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SPORTON LAB.

Report No.: FR650411-04

Channel 6
13|:=Ll|31tr'el (dBuVim) Date: 2016-05-31 Time: 17:09:59
120 q
o E
100 —
80 FCC CLASS-B PK
1 JJ \ & +5dE
60 T —— FCC CLASS-B AV
M e -ni.*Ev"
40
20
2337 2360, 2380. 2400. 2420, 2440. 2460, 2480, 2500, 2520, 2537
Frequency (MHz)
Limit Ower Read CablefAntenna Preamp A/Pos T/Pos
Freq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB  dBuv dBé  dB/m dB cm deg
1 2389.880 66.20 V4.8 -7.80 33.89 4.54 28.57 0.80 176 188 Peak HORIZONTAL
2 2399.08 53.55 54.88 -0.45 20.44 4.54 28.57 0.60 176 188 Average HORTZONTAL
3 2431.808 115.18 81.94 4,58 28.66 0.08 176 188 Peak HORIZONTAL
4 2442 .68 185.15 71.86 4.68 28.69 .08 176 180 Average HORIZONTAL
5 2483.58 52.88 54.88 -2.00 1E.60 4.63 28.77 a._8a 176 188 Average HORIZONTAL
6 2483.5@8 66.78 V4.8 -7.380 33.30 4.63 28.77 0.88 176 188 Peak HORIZONTAL
kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel 9
1 achal (dBuVim) Date: 2016-05-31 Time: 17:22:30
120 ;
1-\
100
- FCC CLASS!B PK
p 5B
60 /J \'\ FCC CLASS-BAV
\_;_.—_H____,r"/ | | ] T | |2 dB
20

2352 2380. 2400. 2420, 2440. 2460, 2480. 2500, 2520, 2540.2552
Frequency (MHz)

Limit Over Read CableAntenna Preamp A/Pos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dB8  dBuV dé dB/m dB cm deg
1 2444 .86 182.43 69.14 4.680 28.69 8.08 195 178 Average HORIZONTAL
2 2446.868 112.57 79.27 4.686 28.78 B.08 195 178 Peak HORIZONTAL
3 2484 .60 53.85 54.98 -0.15 20.45> 4.63 28.77 @.00 195 178 Average HORIZONTAL
a 2484.486 66.80 T74.80 -B.08 32.60 4.63 28.77 @.08 195 178 Peak HORIZONTAL

kem 1,2 are the fundamentalfrequency at 2452 MHz.
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SPORTON LAB.

Report No.: FR650411-04

ForDirectional antenna / Beamforming Mode:

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH 1, 6,
Test Engineer | Gino Huang Configura tions ] ]
11/ Chamn 1+ Chain 2
Channell

1:‘an| (dBuUViIm) Date: 2016-06-13 Time: 14:57:15
120 4
100 }

= : \ FCC CLASS.E PH

| \\ -Gl

i 3 . FCC CLASS.B AV

40 1

20

2312 2340, 2360, IR0, 2400, 2420, 2440, 2460, 2480, 2500, 2512
Fregquency (MHz)
Limit ©Owver Read Cableintenna Preanmp A/Pos T/Pos
Freq Level  Line Limit Level Loss Factor Factor Peemman-k Pal/Phase
MHz dBuym dBwe S 'm dB dBury dB dB/m dB cm deg

1 2389.68 7T2.25 T4.08 -1.75 48.34 3.68 I8.31 .00 174 4 Peak YWERTICAL

2 2300.00 53.82 54.80 -O.18 21.91 3.50 28.31 . 80 174 4 Average VERTICAL

3 241568 105.09 73.11 3.62 28.36 .00 179 4 Average VERTICAL

b 2418.80 117.54 45.54 3.63 28.37 0.00 1749 4 Peak VERTICAL

kem 3,4 are the fundamentalfrequency at 2412 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel 6
13“Lu"».l'iall {dBUN ) Date: 2016-06-13 Time: 15:20:35
4
120
100
80 FOC CLASS-B PH
-tills
6 1 : |
¢ FOC CLASS-B AV
bl R ]
S — —— ' Rl e e m m—
A0l ! ! 1 I
200

EZIE? 230, 2330, 2350, 2370, 2390, 2410, 2430, 2450, 24T0. 2490, 2510, 2530, 2550, 2570, 2537
Frequency (MHz}

Limit ©Owver Read Cableintenna Preamp A/Pos T/Pos

Freq Level Line Limit Level Loss Factor Factor Femark Pol/Phase
MHz dBuv 'm dBuy/m dBb dBuv dB  dB/m dB m deg
1 2386.490 50.24 T4.00 -14.76 27.33  3.60 18.31 .00 189 9 Peak HORIZONTAL
2 I387.60 47.49 54.80 -65.60 15.49 3.680 2B.31 . 00 180 a Lverage HORIZONTAL
= 2433.489 110.37 78.34 3.64 28.39 .80 189 a Lverage HORIZONTAL
4 2433.48 120.47 8. 44 3.64 2B.30 . 00 1849 0 Peak HORIZONTAL
5 2484.490 49.37 54.00 -4.63 17.21 3.68 285.48 .80 189 Q Lverage HORIZONTAL
& 2484.490 61.27 T4.00 -12.73 19.11 3.68 18.48 0.00 18349 a0 Peak HORIZONTAL
kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel 11
13&"”' {dBU ) Date: 2016-06-13 Time: 15:26:36
120 t F
Tad

100

& FCC CLASS-B PH

4 i '} 1! 1 -bulE

G FCC CLASS-B AV
40— - : - : |

20

2362 2390, 2410, 2430, 2450. 2470, 2490, 2510, 2530, 2550, 2562
Fregquency (MHz)
Limit ©Over Read Cabledntenna Preanp A/Pos T/Pos
Freq Level  Line Limit Level Loss Factor Factor Fremmank Pal/Phase
MHz dBuv/m dBuwe m dB dBury dB dB/m dB cm deg

1 246040 105.54 73.45 3.66 28.43 9.90 189 a Lverage VERTICAL

2 245408 117.11 85.01 3.66 2B.44 . 8a 1849 Q@ Peak WERTICAL

3 2453.50 53.72 54.00 -0.28 21.56 3.68 25.48 0.00 189 0 Lverage VERTICAL

b 2483.50 B7.43 T4.00 -6.57 35.17 3I.68 28.48 0.00 1539 Q Peak VERTICAL

kem 1,2 are the fundamentalfrequency at 2462 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04
e mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI10 CH 3, 6,
Test Engineer Gino Huang Configura tions
9/ Chain 1+ Cham 2
Channel 3
1mLml {dBLN ) Drate: 2016-06-13 Time: 15:40:15
120

100 i _H—"“"_\‘f'

80 - FCC CLASS-B PK
H ]
G0 1 |
2y FCC CLASS-B AV
il -GilB
| | | v.r‘L'_'f/ | . . Kﬁ""‘"“—%‘——;—-—»—
4“ L] £ 1 1
20
2322 2350, 2370, 2390, 2410, 2430, 2450, 24710, 2490, 2510, 2522
Fregquency (MHz)
Limit Over Read Cableantenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Fremark Pol/Phase
HHz dBuv/m dBul'/m dé  dBuy dg  dB/m de < deg
1 2388.40 71.12 T4.00 -1.88 39011 3.80 28.31 000 193 7 Peak VERTICAL
2 389,60 53,83 54.00 0017 21.92  3.60 18.31 0,00 193 7 Average VERTICAL
3 42640 112.82 #0.81 3.63 2B.38 O0.00 193 7 Peak VERTICAL
4 427,20 101,33 69.32 3.63 IB.38 0.00 193 7 Average VERTICAL

tem 3,4 are the fundamentalfrequency at 2422 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04

Channel 6

1mLml (BN ) Date: 2016-06-1F Time: 154937

120 1 4

LEE)

ey =]
100 i 1

80 FOC CLASS.B PH

4 | 4 ] + - 4 ] L E. 4 ] 4 ] i -I:“IH.
G0 - |

FOC CLASS-B AV

-GilE

40 i i t

20

EZIE? 230, 2330, 2350, 2370, 2390, 24100 2430, 2450, 24T0. 2490, 2510, 2530, 2550, 2570, 2587
Frequency (MHz}

Limit ©Owver Read Cableintenna Preamp A/Pos T/Pos

Freq Level Line Limit Level Loss Factor Factor Femark Pol/Phase
MHz dBuy/mi dBuvm dB dBuy dB dB/m dB m deg
1 300,00 53.68 4.0 -0.32 21.77  3.60 18.31 .00 194 @ Average VERTICAL
2 2390.00 B9.53 T4.80 -4.47 37.62 3.60 2BE.31 . 00 15 0 Peak WERTICAL
E 24351 .00 1ad. 69 72.68 3.63 28.38 .80 193 a Lverage WERTICAL
iq 2443.60 116.48 83.43 .54 I28.41 . 00 19 0 Peak VERTICAL
5 2483.53 51.35 54.00 -2.65 19.19 3.68 25.48 .80 194 Q Lverage VERTICAL
& 2484.40 65.26 T4.00 -B.74 33.19 3.68 18.48 0.00 194 O Peak VERTICAL
kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel9
1]“LMI (BN i) Date: 2016-06-13 Time: 15:58:52
120 i
7

100 1 Y—““—‘--\.II

& FCC CLASS.B PH

G t 1 } ]
YN FCC CLASSB AV
__,_4,_—————’—/ P~ AT
—— ]
40— | i - - - :
20
2352 2380, 24040, 2420, 24440, 2460, 2480, 2500, 2520, 2540, 2552
Fregquency (MHz)
Limit ©Over Read Cabledntenna Preanp A/Pos  T/Pos
Freq Level  Line Limit Level Loss Factor Factor Premanrk Pal/Phase
MHz dBuv/m dBEue m dB dBury dB dB/m dB cm deg
1 2442 .00 115.33 83.28 3.64 28.41 ©0.00 195 3 Peak VERTICAL
2 244529 102,77 TB.72 3.64 28.41 . 8a 195 3 Lverage WERTICAL
3 2483.50 53.75 S54.00 -0.25 21.50 3.68 25.48 0.00 195 3 Average VERTICAL
4 2489.20 B59.48 T4.00 -4.52 37.311 3.68 18.49 0.0 195 3 Peak VERTICAL
kem 1,2 are the fundamentalfrequency at 2452 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04

ForOmni antenna / Non-Beamforming Mode:

T mperature 22°C Hum id ity 54%
IEFE802.11b CH 1, 6, 11/ Chain
Test Engineer Gino Huang Configura tions
1+ Chamn2+ Chain 3 +Chain 4
Channell
13“Leve~! (dBul i) Date: 2016.-06-14 Time: 17:30:57
120 | | | ! 13
100}
a0y ' ' ' ' ' I | FCCCLASSEBPK|
G
60| ' ]/ \\/:‘U‘\' FCC CLASSBAV
T ifi| 5]
40}
20
2362 23T0. 2380. 2390. 2400. 2410. 2420. 2430. 2440, 2450. 2462
Frequency (MHz)

Limit Ower HRead CableAntenna Preamp AfPos T/Pos

Freq Level Line Limit Lewel Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dgé  dBuv dé dB/m dg cm deg
1 2386.68 6Bl.67 V4.9 -12.33 28.57 5.2 27.9@ .88 245 284 Peak HORIZONTAL
2 2387.48 49.25 54.88 -4.75 16.15 G.28 27.94 888 245 284 Average HORIZONTAL
3 2411.89 118.12 BE5.81 5.23 27.BB 0.8 245 284 Peak HORIZONTAL
4 2411.28 114.22 81.1e 5.24 27.88 2.88 245 284 Average HORIZONTAL

kem 3,4 are the fundamentalfrequency at 2412 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04
Channel 6

13E_LeveI[dBan'njl Date: 2016-06-14 Time: 17:24:00
1200 4
100

0 ' ' ' ' FCCCLASSBPK

2 B

607} /\( | \ | | [ FCCCLASS B AT

A0

20

2337 2360, 2380, 2400, 2420. 2440, 2450, 2480, 2500, 2520, 2537
Frequency (MHz)

Limit Ower Read CableAntenna Preamp AfPos  T/Pos

Freg Level Linme Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuV/m dBuV/m dé  dBuV dé dB/m dB cm deg
1 2341.48 48.57 54.80 -5.43 15.48 5.14 27.495 o, 88 154 175 Average VERTICAL
2 2341.88 5B.38 74.88 -15.62 25.29 5.14 27.95 @.8a 154 175 Peak VERTICAL
3 2436.20 111.45 78.32 5.27 27.86 0.89 154 175 Average VERTICAL
4 2436.28 115.32 B2.19 5.27 27.86 2.4 154 175 Peak VERTICAL
=] 2485%.88 47.91 54.98 -0.89 14.76 .34 27.81 B, ea 154 175 Average VERTICAL
-1 2486.6@ G5B.78 7T4.88 -15.22 25.863 5.34 27.E81 @.2a 154 175 Peak WERTICAL
kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel 11
13“L|Eﬂ.|'||!'f (dBuVim) Date: 2016-06-14 Time: 16:51:19
120 { 12
100}
801 ' ' ' ' FCCCLASS-BPK
BOE
| [ —1 ' ' ' ‘ FCC CLASS-B AV
N I A . [ . GdE
40}
200
2412 2420. 2430. 2440. 2450. 2460, 2470. 2480. 2490. 2500. 2512
Frequency (MHz)

Limit Over Read CableAntenna Preamp ASfPos T/Pos
Freq Level Line Limit Lewvel Loss Factor Factor Remark Pol/Phase

MHz dBuv/m dBuV/m dgé  dBuv dé dB/m dg cm deg

1 2460.80 113.36 B9.22 S5.31 27.83 @.00 292 285 Average HORIZONTAL
2 2451.20 117.39 84.25 5.31 27.83 @.00 292 205 Peak HORIZONTAL
3 2483.50 53.84 54.80 -0.16 20.60 5.34 27.81 Q.80 292 285 Average HORIZONTAL
4  2485.80 61.78¢ 74.80 -12.38@ 28.55 5.34 27.81 @.ee 292 205 Peak HORIZONTAL
kem 1,2 are the fundamentalfrequency at 2462 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04

T mperature 22°C Hum id ity 54%

[EFE 802.11g CH1, 6, 11/

Test Engineer Gino Huang Configura tions Chain1+ Chain 2 + Chain 3 +
Chain 4
Channell
1?”l,:Le-'mal {dBLV ) Date: 2016-06-04 Time: 12:45:57
120 1 i 3
4
104}
a0/

FCC CLASS.EPK
6B

g . ' ' FCC CLASS-E AV
AT e ekl
40
20
Y2312 2340, 2360, 2380, 2400, 2420, 2440, 2460, 2480, 2500, 2512
Frequency (MHz)
Limdt Over Read Cablefrtenna Preamp  A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
HMHz dBuv/m dBuv/m dB dBut dB dB./m dB cm deg
1 238D, 65,28 T4.00 -8,.72 31.32 5.65 18.31 . D 194 1 Peak VERTICAL
2 2389.56 53.11 54.00 -0.859 19,15 5.65 18.31 0. 00 19 1 Average VERTICAL
3 2414.89 116. 62 #2.57 5.60 218.36 0O.00 194 1 Peak VERTICAL
4 2415. 21 106,09 TI.0d 5.60 IB.36 0.00 194 1 Average VERTICAL
kem 3,4 are the fundamentalfrequency at 2412 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel 6
ﬂanl {dBLV ) Date: 2016-06-04 Time: 13:1%50
3
120

100
BD
FCC CLASS.B PH
| | | = | /\f | b | g | ! Gl
6011 e T FCC CLASS-B AV
I N — P —— Gl
40
20
2337 2360, 2380, 2400, 2420, 2440, 2460, 2480, 2500, 25210, 2537
Fraquency (MHz)
Limit Over FRead Cableantenna Preamp A/Pos  T/Pos
Freq Level  Line Limit Level Loss Factor Factor Remark Paol/Phase
MHz dBuv/m dBuvm di dBuy dg dB/m dB cm deg
1 13E8.60 53.26 54.00 -0.74 19.30 5.65 I8.31 0.00 17a G Lverage VERTICAL
2 2388.92 G6G6.16 T4.80 -T.84 32.20 5.65 28.31 .80 179 6 Peak WERTICAL
3 2434.12 122.15 g8.083 5.73 28.39 .83 17a & Peak VERTICAL
i 240,21 112.63 Ti.88 3.74 28.41 .80 170 6 Average VERTICAL
5 2487.32 52.66 54.00 -1.34 18.3% S5.80 18.48 9. 03 17a 6 Lverage VERTICAL
5 2487.32 65.79 V4.0 -B.21 31.51 S5.80 28.48 0.0 170 & Peak VERTICAL
kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB.

Report No.: FR650411-04

Channel 11
1MLM| {dBUNAT) Date: 2016-06-04 Time: 133517
2
120
1

100

M FCC CLASS.E PK

/\H 1 BB
g AR 2 FCC CLASS.B AV
. - e I P T
40
20
Y2362 23940, 2410. 2430, 2450, 2470, 2490. 2510, 2530, 2550, 2562
Frequency (MHz)
Limdt Over Read Cablefrtenna Preamp A/Pos  T/Pos
Freq Level Line Limit Level Loss Factor Factor Remark Pol /Phase
MHz dBuv m dBuv/m dB dBut dB dB./m dB cm deg

1 2454.63 110.78 TG, 59 5.76 28.43 . 0o 156 352 Average VERTICAL

2 2454.63 120,64 56,45 .76 18.43 0. 00 156 352 Peak VERTICAL

3 2486.68 66.57 T4.00 -7.43 32,29 5.80 18.48 0. 0o 156 3582 Peak VERTICAL
4 2487.32 53.31 54.00 -0.69 19,03 5.80 I1B.48 a. 0D 156 352 Average VERTICAL

kem 1,2 are the fundamentalfrequency at 2462 MHz.
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH 1, 6,
Test Engineer | Gino Huang Configura tions 11/ Chain 1+ Chain 2 + Chain 3 +
Chain 4
Channell
13DL£'UEI {dBu ) [rate: 2016-06-04 Time: 13:5%01
120
100
50 FCC CLASS.B PK
1 B
0 FCC CLASS-B AV
T | GalB]
40
20
1:'231.7.* 2340, 2360. 2380, 2400. 2420, 2440, 2460, 2480. 2500, 2512
Frequency (MHz)
Limit Over HRead Cablebintenna Preamp &/Pos T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Paol/Phaze
MHz dBuv/m dBul'/m dB  dBuv dé  d&/m dg i deg
1 2388.28 &7.45% 74.00 -6.55 33.49 5.65 28.31 Q. 00 230 @ Peak WERTICAL
2 2388.60 53.49 54.00 -0.51 19.53 5.65 18.31 Q. 6o 230 8 Lverage WERTICAL
3 2414.56 104,52 70.47 5.69 I8.36 @, 230 0 Average WERTICAL
4 2414.56 114.71 80,66 5.689 28.36 Q. 0 230 O Peak WERTICAL
kem 3,4 are the fundamentalfrequency at 2412 MHz.
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SPORTON LAB.

Report No.: FR650411-04

Channel 6
1]'}LMI {dBuvIm) Date: 2016-06-04 Time: 14:12:16
3
120
4
100 W
2 FCC CLASS-B PH
5 -iB
[ == [T
0 . B FCC CLASS-B AV
I I R —— A Bl
4D
20
2337 2360, 2400. 2420, 2440, 2460, 2480, 2500, 2520, 2537
Frequency (MHz}
Over Read Cablefntenna Preap A/Pos
Freq Level Limit Level Lass Factor Factor Remark Pal/Phase
MHz dBuv/m dBuv/m dB  dBuv dé  dB/m dB A
1 $386.36 6B.57 =7.43 3181 5.85 18.31 0,80 230 9 Peak VERTICAL
2 2387.32 52.85 =1.15 18%.89 5.65 28.31 0. 00 230 9 Average VERTICAL
3 2432.83 121.34 §7.22 5.73 18.39 0.00 230 9 Peak VERTICAL
4 2945.33 112.2% JE.13  5.74 .41 0. 00 230 9 Average VERTICAL
5 1483.50 &67.10 -G, 80 32,92 5.80 1B.48 0.00 230 9 Peak VERTICAL
& 1485.40 53,12 -0.76 18,94 5,80 I8.48 0,00 230 9 Average VERTICAL
kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel 11
13DL¢'UEI {ciBuVm) Drate: 2016-06-04 Time: 14:25:24
120 ! ! | 4
100
90 FCC CLASS-B PK
4 GuIE
2! FCC CLASS.B AV
1.7 e [T
40
20
03362 2390, 2410. 2430 2450, 2470. 2490. 2510, 2530, 2550, 2562
Frequency (MHz}
Limit Over HRead Cablebntenna Preamp &/Pos T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBuv'/m dB dBuy di d&/m di om deg
1 2470.01 116,53 82,30 5.78 28.45 Q. 0 211 7 Peak WERTICAL
2 2479.33 187.81 F2.78 5.7 18.45 Q.00 211 7 Lverage WERTICEL
3 2483.890 53.58 54.00 -9.42 19.30 5.850 I8.45 0.00 211 7 Average WERTICAL
4 2483.80 65.87 74,00 -8.13 31.59 5,850 I8.485 0.00 211 7 Peak WERTICAL
kem 1,2 are the fundamentalfrequency at 2462 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04
T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI10 CH 3, 6,
Test Engineer Gino Huang Configura tions 9/ Chain1l+ Cham 2 + Chain 3 + Chain
4
Channel 3

ISDLM {tBuv ) [rate: 2016-06-04 Time: 14:42:14

120 ]
4

100

90 FCC CLASS-B PK

7 GulB
50 1 | ' - | | FCC CLASS.-B AV
— N | | N — : il
40
20
1'-"2322 2350, 2370. 2390, 2410, 2430, 2450. 2470, 2490. 2510, 25232
Frequency (MHz)
Limit Over Read Cablebintenna Preamp &/Pos T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pal/Phasze
MHz dBuv/m dBui'/m dB  dBuv dé  d&/m dg cim deg

1 2385.46 53.49 54.00 -0.51 19.53 S.65 28.31 Q. 00 179 36l Average WERTICAL

2 2386.42 65.55 T4.00 -7.45 32.59 S5.85 18.31 Q. 6o 179 361 Peak WERTICAL

3 243290 99,47 65,35 5.73 18.39 @, 179 36l Average WERTICAL

4 2433.22 110,88 Te. 76 5.73 18.39 Q. 0 174 361 Peak WERTICAL

kem 3,4 are the fundamentalfrequency at 2422 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel 6
1 mLml {UBUVIM) Date: 2016-06-04 Time: 14:51:20
120 3
3
100
2D 1
FCC CLASS.B PH
2 ] ] ] ! ] ] ] Gui
b
G0 }
Ay - FCC CLASS-H AV
e i el
40
20
2337 2360, 2380, 2400, 2420, 2440, 2460, 2480, 2500, 2520, 2537
Fraquency (MHz)
Limit ©Over FRead Cableantenna Preanp A/Pos  T/Pos
Freq Level  Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuSm di dBuy di dB/m dB cm deg
1 I3E7.96 53.41 54.00 -0.59 19.45 5.65 I8.31  ©0.00 192 S60 Average VERTICAL
2 23E8.60 G66.70 T4.00 -TF.30 32.74 5.65 28.31 .80 192 3650 Peak VERTICAL
3 2427.39 185.46 71.37 5.71 28.38B .00 192 360 Lverage VERTICAL
i@ 2428.35 116.13 g2. 03 3.71 28.38 .80 192 360 Peak VERTICAL
5 2485.08 50.78 54.00 -3.12 16.50 5.80 18.48 .03 192 360 Lverage VERTICAL
5 248700 B62.60 T4.00 -11.49 28.32 5.80 28.48 0.0 192 360 Peak VERTICAL

kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel9
13DL¢'UEI {cIBuVm) Drate: 2016-06-04 Time: 15:08:40
120 ! {7
1.
100 - - - : N \(_
90 FCC CLASS-B PK
" B
ST PYA ] ' FCC CLASS-B AV
40
20
03352 2380, 2400. 2420, 2440, 2460, 2480. 2500, 2520, 2540, 2552
Frequency (MHz)
Limit Over HRead Cablebntenna Preamp &/Pos T/Pos
Freq Level Line Limdt Level Loss Factor Factor Remark Pal/Phase
MHz dBubm dBu'/m dB dBu déi dE/m dB om deg
1 2461, 30 1ok, 0D 69,79 5,77 8.4 L] 194 7 Average WERTICAL
2 2461, 9% 115,50 Bl.29 S5.77 8.44 Q.00 19 7 Peak WERTICEL
3 2483.5@0 53.69 54.00 -9.31 19.41 5.580 I8.45 0.09 1% 7 Average WERTICAL
4 2453.50 .82 74,00 -9.185 30.5%F  5.850 I8.485 0.00 194 7 Peak WERTICAL
kem 1,2 are the fundamentalfrequency at 2452 MHz.
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SPORTON LAB. Re po 1t No.: FR650411-04

ForOmniantenna / Beamforming Mode:

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHI20 CH 1, 6,
Test Engineer | Gino Huang Configura tions 11/ Chain 1+ Chain 2 + Chain 3 +
Chain 4
Channell
3pLevel (dBuMim) Diste: 2016-06-06 Time: 20:30:22
120 4
B 1
100
80

FCC CLASS-B BK

GilB
[i1] \_ FOC CLASS-B AV

e ————— Rt o

up

40

20

2IGE 2370, 2380, 2390, 2400, 2410, 2440, 2430, 2440, 2450, 262
Fregquency (MHz)

Limit Over Read Cableantenna Preamp A/Pos  T/Pos

Freq Level  Line Limit Level Loss Factor Factor Femark Pol/Phase
MHz dBuvym dBue S m dB ARy dB dAB./m d8 £m d'eg
1 2390.80 53.56 54.80 -6.44 15.99 6.6 28.31 .80 138 360 Lverage VERTICAL
2 2399.00 6.09 TI.80 -9.91 29.52 G. 26 28.31 .80 138 360 Peak WERTICAL
3 2410, 24 106.01 71.36 G.38 218.35 .53 138 360 Lverage VERTICAL
<4 2414.40 117.05 82.37 6.32 25.36 0.00 135 360 Peak VERTICAL

kem 3,4 are the fundamentalfrequency at 2412 MHz.
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SPORTON LAB.

Report No.:

FR650411-04

Channel 6
1]“Lm| (dBuim) Date: 2016-06-06 Time: 20:3%18
3
120 1
4
]

100

Y FCC CLASS-B PH

6B
3 5 | L
G === 7
g ) _ FCC CLASS.B AV
I P S N - m—— p— P
40
20
2337 2360, 2380, 2400, 2420, 2440, 2460, 2480, 2500, 2520, 2537
Frequency (MHz)
Limit ©Over FRead Cableantenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Premark Pol/Phase
MHz dBuvmi dBuv/m dB  dBuy dB  dB/m dB cm deg

1 1384.76 63.1F T4.00 -19.82 IB.6] G.26 18.31 .84 152 360 Peak VERTICAL

2 2399.808 50.97 54.80 -3.83 16.49 G.26 28.31 .88 152 360 Average WERTICAL

3 2435.72 122.43 g7.69 5.35 2B.30 . 00 152 360 Peak WERTICAL

i 2437.96 111.21 T6.27 6.35 28.39 .80 152 360 Average VERTICAL

5 2484.12 51.33 54.80 -2.67 16.41 G.dd  28.48 . 8a 152 360 Lverage VERTICAL

[ 2485.40 53,06 T4.00 -9.9% 29.14 6.44 25.45 0.00 152 3650 Peak VERTICAL

kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel11
130Leve! (dBuVim) Date: 2016-06-13 Time: 10:18:41
120 2
1
(T
100
% | | FCC CLASS-B PK
L, 6dB
60 I FCC CLASS-B AV
/ 6B
o . ———
10
20
05362 2390. 2410. 2430. 2450. 2470. 2490, 2510. 2530. 2550, 2562
Frequency (MHz)

Limit Over Read Cablefntenna Preamp A/Pos T/Pos

Freq Level Line Limit Level Loss Factor Factor Remark Pol/Phase
MHz dBuv/m dBuv/m dB  dBuv dB  dB/m dB cm deg

1 2457.29 197.129 75.11 3.66 28.43 a. oa 143 360 Average WERTICAL

2 2464.80 119.00 86.990 3.66 28.44 a. oa 143 360 Peak WERTICAL

3 2483.50 53.75 54.@9 -9.25 21.59 3.68 28.48 @, 0a 143 360 Average WERTICAL

4 2483.50 66.01 74,00 -7.99 33.85 3.68 28.48 a. 0a 143 360 Peak WERTICAL

kem 1,2 are the fundamentalfrequency at 2462 MHz.
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SPORTON LAB.

Report No.: FR650411-04

T mperature 22°C Hum id ity 54%
IEEE 802.11ac MCSONss1 VHIM0 CH 3, 6,
Test Engineer Gino Huang Configura tions 9/ Chain1l+ Cham 2 + Chain 3 + Chain
4
Channel 3
1mLml {dBUN ) Date: 2016-06-06 Time: 22:15:02
120 {
3
100 _..._._..-w'lr.-..-
80 FCC CLASS.BPH
1] ] . | -6d8
= d____‘_g_v \ . FCC CLASS-B AV
T —— Eall
40
20
2322 2350, 230, 2390, 2410, 24340, 2450, 2470, 2490, 2510, 2522
Fraquency (MHZ)
Limit Over Read Cablefntenna Preamp A/Pos T/Pos
Freq Level Line Limit Level Loss Factor Factor Fremark Pal/Phase
HHz dBuv m dBul/m dg  dBuy dg dB/m de Al deg
1 387,06 66.56 T4.00 -T7.44 31.99  6.26 28,31 0. 00 136 360 Peak VERTICAL
2 J386.03 53.7% S54.00 -0.25 19.18 6.26 28.31 0. 00 136 360 Average VERTICAL
3 409,82 111.59 Je. 6,30 B.35 0,00 136 360 Peak VERTICAL
4 1426.73 98,95 .13 6.34 8,38  0.00 136 360 Average VERTICAL
kem 3,4 are the fundamentalfrequency at 2422 MHz.
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SPORTON LAB.

Report No.: FR650411-04

Channel 6
1 3'}Lra-.n'«ﬂ.-l {dBUV i) Date: 2016-06-06 Time: 22:26:21
120
100/ 'q'
80 FCC CLASS.B PH
il
5 . GlE
£ L. FCC CLASS-B AV
e L - e
40/
20
2337 2360, 2400, 2420, 2440, 24640, 2480, 2500, 2520, 2537
Frequency (MHz)
Over Read Cableintenna Preamp A/Pos T/Pos
Freq Level Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBul/m dé  dBuv dé  dB/m dg < deg
1 2390.00 53.47 =@.53 18.%) 6B.16 28.31 0.00 15a 358 Average VERTICAL
2 2390.00 65,00 =F.04 30,49 G.26 28.31 0.0 150 358 Peak VERTICAL
3 2441.17 1,05 BO.XE G35 2B.41 0.00 150 358 Average VERTICAL
4 441,81 115.47 0,70 6,36 18.41  0.00 150 358 Peak VERTICAL
5 489,24 &.09 -9.91 .15 6.45 28.49 0.0 158 358 Peak VERTICAL
& 499,53 51.25 -2.7% 16,31 6.45 18.49 000 158 358 Average VERTICAL
kem 3,4 are the fundamentalfrequency at 2437 MHz.
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SPORTON LAB. Report No.: FR650411-04
Channel 9
qapLevel [dBuMim) Date: 2016-06-06 Time: 22:33:41
120 1
100 A
L FCC CLASS-B PH
4 _ _ | -ulE
G0 | =
3 FCC CLASS-B AV
S— - r—" T ———— e
40
20
2352 230, 2400, 2420, 2440, 2460, 2480, 2500, 2520, 2540, 2552
Frequency (MHz}
Limit Over FRead Cabledntenna Preamp A/Pos  T/Pos
Freq Level  Line Limit Level Loss Factor Factor Remark Pal/Phase
MHz dBuv/m dBue m dB dBury dB dB/m dB cm deg
1 2443.35 116.67 §1.30 G.36 28.41 .80 145 @ Peak WERTICAL
2 2457.45 134,51 &0, 50 6.39 28.43 . 00 14% @ Lverage WERTICAL
= 2484.37 53.75 S54.00 -9.25 18.83 6.4 25.48 .80 1458 Q@ Lverage VERTILCAL
<k 2485.33 59.05 T4.00 -4.95 34.13 6.44 28.48 0.00 148 a Peak VERTICAL

tem 1, 2 are the fundamentalfrequency at 2452 MHz.

Note:

Emission level (dBuV/m) = 20 log Emission level (uV/m).

Conected Reading: Antenna Factor+ Cable Ioss+ Read Ievel-Preamp Factor=Ievel
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SPORTON LAB.

Report No.

: FR650411-04

For Emission not in Restricted Band
ForDirectional antenna / Non-Beamforming Mode:
Plot on Configuration IEEE802.11b / Reference Ievel

® *RBW 100 kHz
*VBW 300 kHz

Ref 107 dBuv *Att 10 dB SWT 35 ms

N el

3DB

Center 2.437 GHz 3 MHz/

Date: 1.JUN.2016 00:43:48

Span 30 MHz

Plot on Configuration IEEE802.11b/ CH1 / 30MHz~2400MHz (down 30dBc)

® *RBW 100 kHz
*VBW 300 kHz

Marker

1

Ref 107 dBuv *Att 10 dB SWT 240 ms
=100 HB
[VIEW|
=80
51 72.5¢ dBp
=70
1
=6
=5 3DB
4
=20
=10
Start 30 MHz 237 MHz/ Stop 2.4 GHz
Date: 1.JUN.2016 00:45:03
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SPORTON LAB.

Report No.: FR650411-04

Plot on Configuration IEEE802.11b / CH1 / 2483.5MHz~26500MHz (down 30dBc)

Ref 107 dBpv

*Att

10 dB

*RBW 100 kHz
*VBW 300 kHz
SWT 2.45 s

100
B -

90
[VIEW

80

72.5¢ dBpv

=70

60 -

50

Start 2.4835 GHz

Date: 1.JUN.2016 00:52:52

2.40165 GHz/

Stop 26.5 GHz

Plot on Configuration IEEE802.11b/ CH11 / 30MHz~2400MHz (down 30dBc)

Ref 107 dBpv

*Att

10 dB

*RBW 100 kHz
*VBW 300 kHz
SWT 240 ms

Marker

1 T1

=100

=90

D1 72.5¢ dBuv

60

10

Start 30 MHz

Date: 1.JUN.2016 00:54:23

237 MHz/

Stop 2.4 GHz

Report Format Version: Rev. 01
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Report No.: FR650411-04

SPORTON LAB.

Plot on Configuration IEEE802.11b / CH11 / 2483.5MHz~26500MHz (down 30dBc)

® *RBW 100 kHz Marker 1
*VBW 300 kHz

Ref 107 dBuv *Att 10 dB SWT 2.45 s 4.924

100
.

90
[VIEW

80

72.5¢ dBpv

=70

60 -
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Plot on Configuration IEEE802.11ac MCS0ONss1 VHR20/ CH11 / 2483.5MHz~26500MHz (down
30dBc)
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Plot on Configuration IEEE802.11ac MCS0Nss1 VHI10 / Reference Ievel
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Plot on Configuration IEEE802.11ac MCSONss1 VHI10 / CH3 / 2483.5MHz~26500MHz (down 30dBc)
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SPORTON LAB.

Plot on Configuration IEEE802.11ac MCSONss1 VHI10 / CH9 / 2483.5MHz~26500MHz (down 30dBc)
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4.7. Antenna Re quire ments

4.7.1. Limit

Except for special regulations, the Iow-power Radio-frequency Devices must not be equipped
with any jacket for instaling an antenna with extension cable. An intentional radiator shall be
designed to ensure that no antenna otherthan that fumished by the responsible party shallbe
used with the device. The use of a permanently attached antenna orofan 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 usercan replace a
broken antenna, but the use of a standard antenna jack orelectrical connectoris prohibited.
Further, this requirement does not apply to intentional radiators that must be professionaly

installed.

4.7.2. Antenna Connector Construction

Please referto section 3.3 in thistest report; antenna connectorcomplied with the re quire me nts.
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5. ISTOFMEASURING EQ UIPMEN'TS

Instrum e nt Manufacturer| Model No. Serial No. |[Characternistics Cal]i)batztion Remark
EMI Receiver Agilent N9038A My52260123 | OkHz ~8.45GHz | Jan.27,2016 %’8‘3;‘?&%‘;
LISN F.C.C. FCC-LISN-50-16-2 04083 150kHz ~ 100MHz | Dec. 08, 2015 ?ggg;‘?gg)‘
LISN Schwarzbeck NSLK 8127 8127647 9kHz ~ 30MHz | Dec. 23, 2015 ?ggg‘;cgg)‘
COND Cable Woken Cable 01 150kHz ~ 30MHz | May 24,2016 | (50841
Software Audix E3 6.120210n - N.C.R. %’ggg‘?g%’;
BILOG ANTENNA TESEQ CBL6112D 37880 20MHz ~2GHz | Sep.03,2015 | (FENSIT
Loop Antenna Teseq HLA 6120 24155 OkHz-30MHz | Mar. 16,2016" | o2d8o %
Horn Antenna EMCO 3115 00075790 | 750MHz ~ 18GHz | Oct. 22, 2015 (Og‘gﬂgﬁ‘f’gm
HomAntenna | SCHWARZBECK | BBHA9170 | BBHA9170507 | 15GHz ~40GHz | Mar. 01,2016 (Oggﬂigﬁi?gm
Pre-Amplifier Agilent 8447D 2944A10991 | 0.1MHz ~ 1.3GHz | Mar. 15, 2016 <o?§ﬂi§§if’é‘s)
Pre-Amplifier Agilent 84498 3008A02310 | 1GHz ~26.5GHz | Jan. 18,2016 (Og‘gﬂgﬁif’gm
Spectrum Analyzer R&S FSP40 100056 Oz - 40GHz | Oct.27,2015 | (PRI
EMI Test R&S ESCS 100355 9kHz ~2.75GHz | May 16,2016 (Oggﬂigff’gm
RF Cable-low Woken Low Cable-1 N/A 30MHz - 1GHz | Nov.02,2015 | (radolih
RF Cable-high Woken High Cable-16 N/A 1GHz ~ 18 GHz | Nov. 02, 2015 (o?gﬂgﬁi?gs)
RF Cable-high Woken High Cable-17 N/A 1GHz ~18 GHz | Nov. 02, 2015 (Oggﬂigﬁif’gB)
RF Cable-high Woken High Cable-40G-1 N/A 18GHz ~ 40 GHz | Nov. 02, 2015 (Oggﬂigﬁif’gm
RF Cable-high Woken High Cable-40G-2 N/A 18GHz ~ 40 GHz | Nov. 02,2015 (o?gﬂgﬁi?ge)
Test Software Audix E3 6.2009-10-7 N/A N/A (Oggﬂig??SB)
Spectrum analyzer R&S FSV40 100979 9kHz~40GHz Dec. 09, 2015 8?_?(‘)‘1“_%%0)'
RF Cable-high Woken RG402 High Cable-6 | 1 GHz~26.5GHz | Nov. 02, 2015 (CTOJ(?:J-%%?
RF Cable-high Woken RG402 High Cable-7 | 1 GHz—26.5GHz | Nov. 02, 2015 8?3;{%%‘?
RF Cable-high Woken RG402 High Cable-8 | 1 GHz—26.5GHz | Nov. 02, 2015 8?_?3?_%%0)'
RF Cable-high Woken RG402 High Cable-9 | 1 GHz—26.5GHz | Nov. 02, 2015 (CTOQS;‘_%%(;
RF Cable-high Woken RG402 High Cable-10 | 1 GHz~26.5 GHz | Nov. 02, 2015 (CTOJ(?:J-%%?
Power Sensor Agilent U2021XA MY53410001 | 50MHz~18GHz | Nov. 02,2015 %?_?g;{%%‘;
Note: Calbration Interval o finstruments listed above isone year.
“* Calbration Intervalofinstruments listed above istwo years.
N.C.R. means Non-Calbration required.
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6. MEASUREMENTUNCERTAINTY

Test lems Unc ertainty Remark

Conducted Emission (150kHz ~ 30MHz) 3.2dB Confidence levelsof95%
Radiated Emission (30MHz ~ 1,000MHz) 3.6 dB Confidence levelsof95%
Radiated Emission (1GHz ~ 18GHz) 3.7dB Confidence levelsof95%
Radiated Emission (18GHz ~ 40G Hz) 3.5dB Confidence levelsof95%
Conducted Emission 1.7dB Confidence levelsof95%
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