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1. TEST REPORT CERTIFICATION

Applicant

Manufacturer

Equipment Under Test
Model
Brand

Date of Test

41PNET, INC.

5F, No. 367, Fusing N. Rd., Songshan Dist., Taipei 105,

Taiwan(R.O.C.)

Advance Multimedia Internet Technology Inc.
No0.28, Lane 31, Sec. 1, Huandong Rd. , Sinshih
District , Tainan City 74146 , Taiwan

Product name

Model

Enterprise Access Point

EAP706; EAP705

Wireless Hotspot Gateway

HSG326; HSG325

Cluster Access Point

CAP326; CAP325

dipnet

March 25, 2015 ~ May 07, 2015

APPLICABLE STANDARD

Standard

Test Result

FCC Part 15 Subpart E: 2013 AND
ANSI C63.10: 2009

PASS

WE HEREBY CERTIFY THAT: The above equipment has been tested by Compliance
Certification Services Inc., and found compliance with the requirements set forth in the
technical standards mentioned above. The results of testing in this report apply only to the
product/system, which was tested. Other similar equipment will not necessarily produce the

same results due to production tolerance and measurement uncertainties.

Approved by:

Reviewed by:

Jeter Wu
Assistant Manager

Eric Huang
Assistant Section Manager
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2. EUT DESCRIPTION

Product Name Product name Model
Enterprise Access Point EAP706; EAP705
Model Number Wireless Hotspot Gateway | HSG326; HSG325
Cluster Access Point CAP326; CAP325
Brand Name 4ipnet
Identify Number T150225N03
Received Date February 25, 2015
IEEE 802.11a, 802.11n HT20 : 5180MHz ~ 5240MHz; 5745 ~
5825MHz

Frequency Range IEEE 802.11n HT40 : 5190MHz ~ 5230MHz; 5755 ~ 5795MHz

IEEE 802.11ac VHT80 : 5210MHz; 5775MHz

IEEE 802.11a : 17.05dBm

IEEE 802.11n HT20 : 18.28dBm
IEEE 802.11n HT40 : 15.22dBm
IEEE 802.11ac VHT80 : 16.15dBm

Transmit Power

IEEE 802.11a, 802.11n HT20 : 20MHz

Channel Spacing
IEEE 802.11n HT40, 11ac VHT80 : 20MHz

IEEE 802.11a, 802.11n HT20 : 5180MHz ~ 5825MHz : 9 Channels
Channel Number IEEE 802.11n HT40 : 5190MHz ~ 5795MHz : 4 Channels
IEEE 802.11ac VHTS80 : 5210MHz ~ 5775MHz : 2 Channels

IEEE 802.11a : 54, 48 ,36, 24, 18, 12, 9, 6 Mbps
IEEE 802.11n(HT20) : 130, 117, 104, 78, 52, 39, 26 13Mbps

IEEE 802.11n(HT40) :300, 243, 216, 162, 108, 81, 54, 27 Mbps
Transmit Data Rate IEEE 801.11ac
(HT20):156, 130, 117, 104, 78, 52, 39, 26, 13 Mbps

(HT40):360, 270, 243, 216, 162, 108, 81, 54, 27 Mbps
(HT80):866.7, 702, 585, 526.5, 468, 351, 234, 175.5, 117, 58.5 Mbps

IEEE 802. 11n HT20/11n HT40: BPSK, QPSK, 16QAM, 64QAM, and
OFDM

Type of Modulation I~ - -0 o 1 HT20/40 : OFDM (64QAM, 16QAM, QPSK, BPSK)

IEEE 802.11 ac: BPSK, QPSK, 16QAM, 64QAM, 256QAM and OFDM
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5GHz Antenna (2TX2RX)

For model: EAP706

Manufacture: Cortec Technology Inc.
Type: Dipole (SMA Male Reverse)
Model: AN2450-3901BRS

Gain: 3.2dBi

For model: EAP705

Antenna Type
Type: Chip

Model: AN3216-B5R5HAAT/LF
Gain: 2dBi

Type: PIFA
Model: NE3-14133
Gain: 2.57dBi

Manufacture: GainForce Technology Co., Ltd.

Manufacture: WHA YU INDUSTRIAL CO., LTD.

Power Rating 12Vdc; 2.5A(Powered from Adapter)

Test Voltage 120Vac, 60Hz
Power Adapter :
No. | Manufacturer Model No. Power Input Power Output
1 APD WA-30B12 100-240Vac, 50-60Hz, 0.8A 12Vdc, 2.5A
Remark :

1. Client consigns only one model sample to test (Model Number: EAP706).

2.The sample selected for test was engineering sample that approximated to production product and

was provided by manufacturer.
3. For more details, please refer to the User’'s manual of the EUT.

4. This submittal(s) (test report) is intended for FCC ID: V29150001 filing to comply with Section

15.407, of the FCC Part 15, Subpart E Rules.
5. The different of the each model is shown as bellows:

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

Model EAP706 EAP705 HSG326 HSG325 CAP326 CAP325

. . Chip*3, ; . Chip*3, ; N Chip*3,

Antenna Dipole*4 PIFA*1 Dipole*4 PIFA*1 Dipole*4 PIFA*1
External Case 1 Case 2 Case 1 Case 2 Case 1 Case 2
C (Dipole (Build-in (Dipole (Build-in (Dipole (Build-in

ase
antenna) antenna) antenna) antenna) antenna) antenna)
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Operation Frequency:

IEEE 802.11a, 802.11n HT20

UNLICENSED NATIONAL INFORMATION INFRASTRUCTURE (U-NII)
CHANNEL MHz CHANNEL MHz
36 5180 44 5220
40 5200 48 5240
149 5745 153 5765
157 5785 161 5805
165 5825

IEEE 802.11n HT40

UNLICENSED NATIONAL INFORMATION INFRASTRUCTURE (U-NIlI)

CHANNEL MHz CHANNEL MHz
38 5190 46 5230
151 5755 159 5795

IEEE 802.11ac VHT80

UNLICENSED NATIONAL INFORMATION INFRASTRUCTURE (U-NIlI)

CHANNEL

MHz

CHANNEL

MHz

42

5210

155

S775
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3. DESCRIPTION OF TEST MODES

Conducted Emission / Radiated Emission Test (Below 1 GHz)
1. The following test modes were scanned during the preliminary test:
No. | Pre-Test Mode

1 TX Mode

2. After the preliminary scan, the following test mode was found to produce the highest
emission level.

Final Test Mode
Radiated Emission TX Mode

Conducted Emission | TX Mode

Remark : Then, the above highest emission mode of the configuration of the EUT and cable was
chosen for all final test items.

Emission

Conducted / Radiated Emission Test (Above 1 GHz)

IEEE 802.11a, 802.11n HT20 mode / 5180MHz ~ 5240MHz; 5745MHz ~ 5825MHz
The EUT had been tested under operating condition.

There are three channels have been tested as following :

Channel Frequency (MHz)
Low 5180
Middle 5200
High 5240

Channel Frequency (MHz)
Low 5745
Middle 5785
High 5825

IEEE 802.11a mode : 6Mbps data rate (worst case) were chosen for full testing.
IEEE 802.11n HT20 mode : 13Mbps data rate (worst case) were chosen for full testing.
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IEEE 802.11n HT40 mode / 5190MHz ~ 5230MHz; 5755MHz ~ 5795MHz

The EUT had been tested under operating condition.
There are three channels have been tested as following :

Channel Frequency (MHz)
Low 5190
High 5230
Channel Frequency (MHz)
Low 5755
High 5795

IEEE 802.11n HT40 mode : 27Mbps data rate (worst case) were chosen for full testing.

IEEE 802.11ac VHT80 mode / 5210MHz; 5775MHz
The EUT had been tested under operating condition.
There are three channels have been tested as following :

Channel Frequency (MHz)
Middle 5210

Channel Frequency (MHz)
Middle 5775

IEEE 802.11n HT40 mode : 117Mbps data rate (worst case) were chosen for full testing.
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4. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4:
2009 and FCC CFR 47, 15.207, 15.209 and 15.407.

Page 10/ 197
This report shall not be reproduced, except in full, without the written approval of Compliance Certification Services Inc.



@ Compliance Certification Services Inc.
FCCID VZ9150001 Report No. T150225N03-RP1-1

5. FACILITIES AND ACCREDITATION

5.1 FACILITIES

All measurement facilities used to collect the measurement data are located at
No.8,Jiucengling, Xinhua Dist., Tainan City 712, Taiwan (R.O.C.)

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI
C63.4 and CISPR Publication 22.

5.2 ACCREDITATIONS

Our laboratories are accredited and approved by the following accreditation body
according to ISO/IEC 17025.

Taiwan TAF 1109

The measuring facility of laboratories has been authorized or registered by the following
approval agencies.

Canada Industry Canada
Germany TUV NORD
Taiwan BSMI

USA FCC TW1037

Copies of granted accreditation certificates are available for downloading from our web
site, http:///www.ccsrf.com

5.3 MEASUREMENT UNCERTAINTY

The following table is for the measurement uncertainty, which is calculated as per the
document CISPR 16-4-2.

PARAMETER UNCERTAINTY
Radiated_rEergisSs:%n; (2)(,)5?1-2_(13000 MHz +3.04dB
Radiated Emission, 1 to 26.5 GHz + 3.20dB
Power Line Conducted Emission +2.01dB

Uncertainty figures are valid to a confidence level of 95%, K=2
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6. SETUP OF EQUIPMENT UNDER TEST

SUPPORT EQUIPMENT

For RF test
No. | Product Manufacturer| Model No. | Certify No. Signal cable

1. Note Book Acer AS 3830TG DOC Power cable, unshd, 1.6m
No. | Signal cable description

A |DC Power Unshielded, 1.5m, 1pcs

B |LAN Unshielded, 10m, 1pcs.

For EMI test
No.| Product Manufacturer| Model No. | Certify No. Signal cable

1 Notebook IBM T43 DOC Power cable, unshd, 1.6m

2 Notebook MSI MS-1452 DOC Power cable, unshd, 1.6m

3 Flash Disk Kingston DTIG3/8GB DOC N/A

4 HUB BARRICAD SMC7008BR DOC Power cable, unshd, 1.6m

5 POE Injector Gigabit PSE301GA N/A Power cable, unshd, 1.4m
No. | Signal cable description

A |DC Output Unshielded, 1.8m, 1pcs.

B |RJ 45 Unshielded, 10m, 1pcs.

C |[RJ45 Unshielded, 10m, 1pcs.

D |RJ45 Unshielded, 1.0m, 1pcs.

E |[RJ45 Unshielded, 1.6m, 2pcs.

F |USB Unshielded, 0.2m, 1pcs.
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SETUP DIAGRAM FOR TESTS

For RF test
B A
E.UT. Adapter
Note Book
(1)
For EMI test
Test mode: Normal Operation
Note Book Flash Disk
(2) (F)
EUT
(B) HUB
(C) (E)
(A)
Note Book
(1) Adapter ——— AC Source
Test mode: POE Mode
Note Book B) Flash Disk
(2) (F)
EUT
HUB
(E)
(C) (A)
Note Book (D) |
(1) POE Injector Adapter —— AC Source
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EUT OPERATING CONDITION
RF Setup_Band 1
1. Set up all computers like the setup diagram.
2. The Test Program “MT76xxE_AP” software was used for testing

TX Mode:

= Tx Mode:
= OFDM HT MixMode (Bandwidth: 20 40) VHT Mode (Bandwidth: 80)

= Tx Data Rate: 6Mbps (IEEE 802.11a mode ,chain 0 TX)
13Mbps (IEEE 802.11n HT20 mode , chain 0 & chain 1 TX)
27Mbps (IEEE 802.11n HT40 mode, chain 0 & chain 1 TX)
117Mbps (IEEE 802.11ac VHT80 mode, chain 0 & chain 1 TX)

Power control mode

Target Power:

IEEE 802.11a Lower Sub-Band Channel Low (5180MHz) = 26 (Chain 0)
IEEE 802.11a Lower Sub-Band Channel Middle (5200MHz) = 27 (Chain 0)
IEEE 802.11a Lower Sub-Band Channel High (5240MHz) = 28 (Chain 0)

Target Power:

IEEE 802.11n HT20 Lower Sub-Band Channel Low (5180MHz) = 23 (Chain 0)
IEEE 802.11n HT20 Lower Sub-Band Channel Middle (5200MHz) = 24 (Chain 0)
IEEE 802.11n HT20 Lower Sub-Band Channel High (5240MHz) = 25 (Chain 0)
IEEE 802.11n HT20 Lower Sub-Band Channel Low (5180MHz) = 23 (Chain 1)
IEEE 802.11n HT20 Lower Sub-Band Channel Middle (5200MHz) = 24 (Chain 1)
IEEE 802.11n HT20 Lower Sub-Band Channel High (5240MHz) = 25 (Chain 1)

Target Power:

IEEE 802.11n HT40 Lower Sub-Band Channel Low (5190MHz) = 18 (Chain 0)
IEEE 802.11n HT40 Lower Sub-Band Channel Middle (5210MHz) = 19 (Chain 0)
IEEE 802.11n HT40 Lower Sub-Band Channel High (5230MHz) = 1A (Chain 0)
IEEE 802.11n HT40 Lower Sub-Band Channel Low (5190MHz) = 18 (Chain 1)
IEEE 802.11n HT40 Lower Sub-Band Channel Middle (5210MHz) = 19 (Chain 1)
IEEE 802.11n HT40 Lower Sub-Band Channel High (5230MHz) = 1A (Chain 1)

Target Power:
IEEE 802.11n HT80 Lower Sub-Band Channel Middle (5210MHz) = 15 (Chain 0)
IEEE 802.11n HT80 Lower Sub-Band Channel Middle (5210MHz) = 15 (Chain 1)
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RF Setup_Band 4
1. Set up all computers like the setup diagram.
2. The Test Program “ MT76xxE_AP” software was used for testing.

TX Mode:

= Tx Mode:
= OFDM HT MixMode (Bandwidth: 20 40) VHT Mode (Bandwidth: 80)

= Tx Data Rate: 6Mbps (IEEE 802.11a mode ,chain 0 & chain 1 TX)
13Mbps (IEEE 802.11n HT20 mode , chain 0 & chain 1 TX)
27Mbps (IEEE 802.11n HT40 mode, chain 0 & chain 1 TX)
117Mbps (IEEE 802.11ac VHT80 mode, chain 0 & chain 1 TX)

Power control mode

Target Power:

IEEE 802.11a Higher Sub-Band Channel Low (5745MHz) = 1F (Chain 0)

IEEE 802.11a Higher Sub-Band Channel Middle (5785MHz) = 20 (Chain 0)

IEEE 802.11a Higher Sub-Band Channel High (5825MHz) = 21 (Chain 0)

Target Power:

IEEE 802.11n HT20 Higher Sub-Band Channel Low (5745MHz) = 22 (Chain 0)
IEEE 802.11n HT20 Higher Sub-Band Channel Middle (5785MHz) = 23 (Chain 0)
IEEE 802.11n HT20 Higher Sub-Band Channel High (5825MHz) = 24 (Chain 0)
IEEE 802.11n HT20 Higher Sub-Band Channel Low (5745MHz) = 22 (Chain 1)
IEEE 802.11n HT20 Higher Sub-Band Channel Middle (5785MHz) = 23 (Chain 1)
IEEE 802.11n HT20 Higher Sub-Band Channel High (56825MHz) = 24 (Chain 1)
Target Power:

IEEE 802.11n HT40 Higher Sub-Band Channel Low (5755MHz) = 1B (Chain 0)
IEEE 802.11n HT40 Higher Sub-Band Channel High (5795MHz) = 1C (Chain 0)
IEEE 802.11n HT40 Higher Sub-Band Channel Low (5755MHz) = 1B (Chain 1)
IEEE 802.11n HT40 Higher Sub-Band Channel High (5795MHz) = 1C (Chain 1)
Target Power:

IEEE 802.11ac HT80 Higher Sub-Band Channel Middle (5775MHz) = 18 (Chain 0)
IEEE 802.11ac HT80 Higher Sub-Band Channel Middle (5775MHz) = 18 (Chain 1)

RX Mode

MAC Address: FFFFFFFFFFFF
Start RX

3. All of the function are under run.
4. Start test.

Normal Link Setup
1. Setup a whole system for test as shown on setup diagram.
2. Turn on power and check function.

3. Start to test.
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7. FCC PART 15.407 REQUIREMENTS

7.1 26dB BANDWIDTH

LIMITS

§ 15.303 (c) (2), For purposes of this subpart, the emission bandwidth shall be determined
by measuring the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, that are 26 dB down relative to the
maximum level of the modulated carrier. Determination of the emissions bandwidth is
based on the use of measurement instrumentation employing a peak detector function
with an instrument resolutions bandwidth approximately equal to 1.0 percent of the

emission bandwidth of the device under measurement.

TEST EQUIPMENT

Name of Equipment

Manufacturer

Model

Serial Number

Calibration Due

EXA Spectrum Analyzer

KEYSIGHT

N9010A

MY54430216

JAN. 23, 2016

Remark: Each piece of equipment is scheduled for calibration once a year

TEST SETUP

EUT

TEST PROCEDURE

Spectrum
Analyzer

Set RBW = approximately 1% of the emission bandwidth.

Set the VBW > RBW.

Trace mode = max hold.

Measure the maximum width of the emission that is 26 dB down from the maximum of
the emission. Compare this with the RBW setting of the analyzer. Readjust RBW and
repeat measurement as needed until the RBW/EBW ratio is approximately 1%.

1.
2.
3. Detector = Peak.
4.
5.
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TEST RESULTS

IEEE 802.11a Mode / 5150 ~ 5250MHz

Channel .
Channel Frequency ALl (?nal_rllzd)mdth Pass / Fail
(MHz)
Low 5180 27.81 PASS
Middle 5200 28.10 PASS
High 5240 30.13 PASS
IEEE 802.11a Mode / 5725 ~ 5850MHz
Channel .
Channel Frequency Al (IBVIaazd)w'dth Pass / Fail
(MHz)
Low 5745 21.09 PASS
Middle 5785 22.66 PASS
High 5825 2419 PASS
IEEE 802.11n HT20 Mode / 5150 ~ 5250MHz
Channel 26dB Bandwidth
Channel Frequency (MHz) Pass / Fail
(MHz) Chain 0 Chain 1
Low 5180 20.84 19.94 PASS
Middle 5200 21.26 20.22 PASS
High 5240 21.75 20.10 PASS
IEEE 802.11n HT20 Mode / 5725 ~ 5850MHz
Channel 26dB Bandwidth
Channel Frequency (MHz) Pass / Fail
(MHz) Chain 0 Chain 1
Low 5745 23.65 21.86 PASS
Middle 5785 24.64 23.34 PASS
High 5825 27.70 27.90 PASS
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IEEE 802.11n HT40 Mode / 5150 ~ 5250MHz

26dB Bandwidth

Channel
Channel Frequency (MHz) Pass / Fail
(MHz) Chain 0 Chain 1
Low 5190 40.43 39.66 PASS
Middle 5210 40.14 39.70 PASS
High 5230 40.40 39.85 PASS
IEEE 802.11n HT40 Mode / 5725 ~ 5850MHz
Channel 26dB Bandwidth
Channel Frequency (MHz) Pass / Fail
(MHz) Chain 0 Chain 1
Low 5755 39.97 39.80 PASS
High 5795 39.97 39.84 PASS
IEEE 802.11ac VHT80 Mode / 5150 ~ 5250MHz
Channel 26dB Bandwidth
Channel Frequency (MHz) Pass / Fail
(MHz) Chain 0 Chain 1
Middle 5210 80.92 81.30 PASS
IEEE 802.11ac VHT80 Mode / 5725 ~ 5850MHz
Channel 26dB Bandwidth
Channel Frequency (MHz) Pass / Fail
(MHz) Chain 0 Chain 1
Middle 5775 83.00 81.32 PASS

Page 18 /197

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




cation Services Inc.

FCCID VZ9150001

Report No. T150225N03-RP1-1

@ Compliance Certifi

26dB BANDWIDTH

Test Mode: IEEE 802.11a mode / 5150 ~ 5250MHz
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oyt Agpmctrarn Briyom . Serge 13, Lan
"""" Bl Type: RMS WA 3 Fraguancy
arier Freq 5'““”“”“—“5.1:2{—.'... = ! trig: Frwe Aun Aivg Mot HH T b
W G- L v sdnan 30 @8 i NN
R s Mkr1 5.180 88 GHz Auto Tune
[ogsic _Ref 31.70 dBm 6.652 dBm
CenterF
6§ 1R0D00000 Gitz
b A
t_ Start Freq
. 'r"M-"‘-F" "‘-"ll'«;l"."wvwd_.v‘ £.160000000 GHz
fl h
v . ! 4! L} | .
" Stop Freq
e '& £ 200000000 GHz
e B ! m“’“*ﬁa-..;ﬂ = :
e .81 MHz ¥ W o, ||
N | CF Step
30000000 MHE
EIETY B
.» FreqOfset
r f 0z
Center 5. 18000 GHz Span 40.00 MHz
#Res BW 200 kHz #VBW 510 kHz Sweep 1.000 ms (1001 pis) |
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CH High ( IEEE 802.11a Mode )
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Test Mode: IEEE 802.11a mode / 5725 ~ 5850MHz

CH Low ( IEEE 802.11a Mode )
g lgpmctrars Braiiom - s 18 .
________ & 2218 A Z".'.:-- | Fregusncy
[Canter Freq E-E?Pﬂ“_“_ﬁllg_l_m_.__! Wil Frua i i St = (EERRL
WF i Lovwe BAmen: 30 @8 o NNy a
Mir1 5.745 82 GH U Ve
Ref OfMest 11.7 dB
josmisn Ret 31.70 dBm 4.412 dB
Center F
75000000 GHz
I *1 Start Fr
o ',_er._ e § 726000000 GHz
ax _j; T Stop Freg
#.'IJ 3 £ 785000000 GHz
| | La |
A | . 20:00 0B |
y"‘!\"l'" W hhﬁ“"\'ﬁ‘*— CF Step
d-,u'. v - T 1 -4'.;"0.1 4 DOOO00 MHE
| |Auie
Z FreqOfset
; ! Py
enter 574500 GHz Span 40,00 MHz|
s BW 200 kHz SVBW 510 kHz Sweep 1,000 ms (1001 pl.zj_
Iv —

Page 20/ 197

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



@ Compliance Certifi

cation Services Inc.

FCCID VZ9150001

Report No. T150225N03-RP1-1

CH Middle ( IEEE 802.11a Mode )
g lgpmctrars Braiiom - s 18 .
------- ~ S —TT ATy Fregusncy
onter Fl’lgé.?ﬂiﬂﬂuﬂﬂﬂ G;'::I Tom 1o | Trigg: Fras Run mnmib'ln T R i
WF i Lovwe BAmen: 30 @8 o NNy
a0 Auto Tune
[ Mikr1 5.782 B4 GH
(0 geiew _Ref 31.70 dBm 5.242 dB
CenterF
§ TRED00000 Gitz
[ Ytj [ Start Fr
| A . g Fa F\T_‘_-\-.'w_..-rH‘ 6 TEE000000 Gz
i 7 ™ 1 [ Stop Freg
nf Ao | 5805000000 GHz
il »‘ag"” !
[ Pl
| e M'ﬂ s CF Step
'r'l'h t T T | o & DOCD00 MH
TR
.» FreqOffset
r f 0z
enter 578500 GHz Span 40,00 MHz|
s BW 200 kHz SVBW 510 kHz Sweep 1,000 ms (1001 pis)
CH High ( IEEE 802.11a Mode )
g lgpmctrars Braiiom - s 18 .
------- - s AT iaiT|  Fregusncy
enter Freq 5.625000000 Gll_""f. T | trig: Fres un mnmw-n T A
WF i Lovwe BAmen: 30 @8 o NNy
a0 Auto Tune
[ Mkr1 5.822 B0 GHa
(0 geiew _Ref 31.70 dBm 6.707 dB
CenterF
§ESE000000 Gitz
1
i B Start Fr
PRRCL A o A, §BOS000000 GHz
¥ I_;" [ I I \'.\ Stop Freg
| V:.wr‘*ﬁlﬁl . e 26,008 545000000 m-u.
R ' oo,
okl | | | Wi CF Step
1 1 & 000000 MHZ
Ao M
Z FreqOffset
r f 0z
enter 582500 GHz Span 40,00 MHz|
s BW 200 kHz SVBW 510 kHz Sweep 1,000 ms (1001 pis)

Page 21/197

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



FCCID VZ9150001

Report No. T150225N03-RP1-1

@ Compliance Certification Services Inc.

Test Mode: IEEE 802.11n HT 20 MHz mode / 5150 ~ 5250MHz
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5150 ~ 5250MHz

CH Low ( IEEE 802.11n HT20 Mode / Chain 1)
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CH High ( IEEE 802.11n HT20 Mode / Chain 1)
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5725 ~ 5850MHz
CH Low ( IEEE 802.11n HT20 Mode / Chain 1)

Byt lgpmciars Bratiom - e 02

EEEE@Q 5745000000 GH: |

k- okl P Bt RE, IR |

......... g Type: RS mazalt 3 .1.-: | Freguancy
THGE Taal Tgo Vg Fres Run AvgPokd > H0E0 TR
WFiainLow BAmen: 30 @8 oEm|® M
Mkr1 5.745 68 GH
Ref Offuet 11.7 4B
|tnugarm Ref 31.70 dBm 4.541 dBi
. ! ' = ' '
" _AW'HW#“*EH'L’WM
ax . { ! | | Lot
| L ' . v —
1 rl_w"m* N%
La
,,r-_n"-é"'rr r el ! ] W“x-u,-
i 1

enter 5.74500 GHz

&5 BW 200 kHz

Span 40,00 MHz|
SVEBW 510 kHz 1

Sweep 1,000 ms (1001 pis)

Page 26 / 197

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



FCCID VZ9150001

cation Services Inc.

Report No. T150225N03-RP1-1

@ Compliance Certifi

CH Middle ( IEEE 802.11n HT20
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5150 ~ 5250MHz
CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5720 ~ 5850 MHz
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CH High ( IEEE 802.11n HT40 Mode / Chain 0
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 1)
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5720 ~ 5850 MHz

CH Low ( IEEE 802.11n HT40 Mode / Chain 1)
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5150 ~ 5250MHz

CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 0 )
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5725 ~ 5850MHz

CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 0 )
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5150 ~ 5250MHz
CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 1 )
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5725 ~ 5850MHz
CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 1 )
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7.2 6DB BANDWIDTH

LIMIT

§ 15.407 (e) Within the 5.725-5.85 GHz band, the minimum 6dB bandwidth of U-NII devices
shall be at least 500kHz.

EST EQUIPMENTS

Name of Equipment| Manufacturer Model Serial Number |Calibration Due
EXA Spectrum KEYSIGHT N9010A MY54430216 | JAN. 23,2016
Analyzer
TEST SETUP
Spectrum
EUT Analyzer

TEST PROCEDURE

. Set resolution bandwidth (RBW) = 1-5 % of the emission bandwidth (EBW).

. Set the video bandwidth (VBW) = 3 x RBW.

. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.

. Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental
emission. Compare the resultant bandwidth with the RBW setting of the analyzer.
Readjust RBW and repeat measurement as needed until the RBW/EBW ratio is 1-5 %.

NOoO O~ WN =
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TEST RESULTS

IEEE 802.11a Mode / 5725 ~ 5850MHz

CIEIE 6dB Bandwidth | Minimum Limit _
Channel Frequency v - Pass / Fail
(MHz) (MHz) (kHz)
Low 5745 16.48 >500 PASS
Middle 5785 16.49 >500 PASS
High 5825 16.47 >500 PASS
IEEE 802.11n HT20 Mode / 5725 ~ 5850MHz
Channel 6dB Bandwidth .. ..
Minimum Limit .
Channel Frequency (MHz) Pass / Fail
: : (kHz)
(MHz) Chain0 | Chain1
Low 5745 17.70 17.65 >500 PASS
Middle 5785 17.66 17.64 >500 PASS
High 5825 17.67 17.67 >500 PASS
IEEE 802.11n HT40 Mode / 5725 ~ 5850MHz
Channel 6dB Bandwidth .. ..
Minimum Limit .
Channel Frequency (MHz) Pass / Fail
: : (kHz)
(MHz) Chain0 | Chain1
Low 5755 36.36 36.08 >500 PASS
High 5795 36.32 35.98 >500 PASS
IEEE 802.11ac VHT80 Mode / 5150 ~ 5250MHz
Channel 6dB Bandwidth .. ..
Minimum Limit .
Channel Frequency (MHz) Pass / Fail
: : (kHz)
(MHz) Chain 0 Chain1
Middle 5775 75.76 75.68 >500 PASS
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6dB BANDWIDTH

Test Mode: IEEE 802.11a mode / 5725 ~ 5850MHz

CH Low ( IEEE 802.11a Mode )
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Byl igpctrars Braivom - Durageed T8

CH High ( IEEE 802.11a Mode )
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5725 ~ 5850MHz

CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5725 ~ 5850MHz
CH Low ( IEEE 802.11n HT20 Mode / Chain 1)
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 1)
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CH High ( IEEE 802.11n HT20 Mode / Chain 1)
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5720 ~ 5850 MHz

CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )

Byl igpctrars Braivom - Durageed T8

i famin e

| Cwnitar Freg: 5. TS5M00000 OHE
* Trigg: Fres Run
Blmen: 30 @8

=303 FM Aar IR, LS ||
Racie Sad: Mena
Avgiold > 10

Rsis Devies BTS

10 Sllidin
fLog

Rel 21.70 dBm

Freguancy

enter 5755 GHz

.

l‘
HV“":“""***-a

Center F
6 TEE000000 Gtz

Span 60 MHz CF Sta
es BW 100 kHz SVBW 300 kHz Sweep 5.8 ms Rt}
lAutn ban
Occupled Bandwidth Total Power 15.4 dBm =21y
35.963 MHz FreqOfset
Transmit Freq Error 55,778 kHz OBW Power 89.00 % Bl
x dB Bandwidth 36.36 MHz x dB -6.00 dB
CH High ( IEEE 802.11n HT40 Mode / Chain 0
[T T— p—T Y " -
.c".ﬁ?i:mq S,TEiﬂﬁ'ﬁﬁ{'ﬂ'ﬁ_GHz | Cntar Freq !.:'!mﬂ?m Hm!.;.d Nona - Freguaney
— | Trig: Fres Run AvgiMold:> 140
LIEF DR Blmen: 30 @8 Radia Devies BTS
wemidv Ref 21.70 dBm
NLog = |
T Center F
T S.TESE000000 Gz
i S S ISR SR M SE—
183 ] L

P

LY

Mt

"Hnnwr_,
enler 5705 GHz Span 60 MHz CF Ste
es BW 100 kHz SVBW 300 kHz Sweep 5.8 ms Rt}
lAutn ban
Occupled Bandwidth Total Powsr 16.5 dBm
35.975 MHz FreqOfset
Transmit Freq Error 55.271 kHz OBW Power 89.00 % Bl
x dB Bandwidth 36.32 MHz x dB -6.00 dB

Page 42 / 197

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



@ Compliance Certification Services Inc.

FCCID VZ9150001 Report No. T150225N03-RP1-1

Test Mode: IEEE 802.11n HT 40 MHz mode / 5720 ~ 5850 MHz
CH Low ( IEEE 802.11n HT40 Mode / Chain 1)
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5725 ~ 5850MHz

CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 0 )
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5725 ~ 5850MHz
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7.3 MAXIMUM CONDUCTED OUTPUT POWER

LIMITS
§ 15.407(a)
(1) For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15 — 5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W
provided the maximum antenna gain does not exceed 6 dBi. In addition, the
maximum power spectral density shall not exceed 17 dBm in any 1 megahertz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as
measured from the horizon must not exceed 125 mW (21 dBm).

(i) For an indoor access point operating in the band 5.15 — 5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W
provided the maximum antenna gain does not exceed 6 dBi. In addition, the
maximum power spectral density shall not exceed 17 dBm in any 1 megahertz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output
power over the frequency bands of operation shall not exceed the lesser of 250 m\W
or 11 dBm 10 log B, where B is the 26 dB emission bandwidth in megahertz. In
addition, the maximum power spectral density shall not exceed 11 dBm in any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 1 W. In addition, the maximum power
spectral density shall not exceed 30 dBm in any 500 kHz band. If transmitting
antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced
by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting
antennas with directional gain greater than 6 dBi without any corresponding reduction
in transmitter conducted power. Fixed, point-to-point operations exclude the use of
point-to-multipoint systems, omnidirectional applications, and multiple collocated
transmitters transmitting the same information. The operator of the U-NII device, or if
the equipment is professionally installed, the installer, is responsible for ensuring that
systems employing high gain directional antennas are used exclusively for fixed,
point-to-point operations.
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TEST EQUIPMENT

Name of Equipment| Manufacturer Model Serial Number |Calibration Due

EXA Spectrum Analyzer KEYSIGHT N9010A MY54430216 JAN. 23, 2016

Remark: Each piece of equipment is scheduled for calibration once a year

TEST SETUP

Spectrum
Analyzer

EUT

TEST PROCEDURE

1.

w

Set span to encompass the entire 26-dB emission bandwidth (EBW) (or, alternatively,
the entire 99% occupied bandwidth) of the signal.

Set RBW =1 MHz.
Set VBW = 3 MHz.

. Number of points in sweep = 2 Span / RBW. (This ensures that bin-to-bin spacing is <

RBW/2, so that narrowband signals are not lost between frequency bins.)

. Sweep time = auto.
. Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector

mode.

. If transmit duty cycle < 98 percent, use a video trigger with the trigger level set to

enable triggering only on full power pulses. Transmitter must operate at maximum
power control level for the entire duration of every sweep. If the EUT transmits
continuously (i.e., with no off intervals) or at duty cycle = 98 percent, and if each
transmission is entirely at the maximum power control level, then the trigger shall be
set to “free run”.

. Trace average at least 100 traces in power averaging (i.e., RMS) mode.
. Compute power by integrating the spectrum across the 26 dB EBW (or, alternatively,

the entire 99% occupied bandwidth) of the signal using the instrument’s band power
measurement function with band limits set equal to the EBW (or occupied bandwidth)
band edges. If the instrument does not have a band power function, sum the spectrum
levels (in power units) at 1 MHz intervals extending across the 26 dB EBW (or,
alternatively, the entire 99% occupied bandwidth) of the spectrum.
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TEST RESULTS

IEEE 802.11a Mode / 5150 ~ 5250MHz

Channel Peak Power P |
Channel | Frequency Peak Power (dBm) Limit ass
Fail
(MHz) (dBm)
Low 5180 16.14 30.00 PASS
Middle 5200 16.92 30.00 PASS
High 5240 17.05 30.00 PASS
IEEE 802.11a Mode / 5725 ~ 5850MHz
Channel Peak Power Pass /
Channel | Frequency Peak Power (dBm) Limit -
Fail
(MHz) (dBm)
Low 5745 15.02 30.00 PASS
Middle 5785 15.60 30.00 PASS
High 5825 16.23 30.00 PASS
Remark:

1. At finial test to get the worst-case emission at 6Mbps.
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was Entered as

an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 Mode / 5150 ~ 5250MHz

Channel

Peak Power

Channel | Frequency Fealt e (ElEm, Limit P:sﬁ J
(MHz) Chain 0 Chain 1 Total (dBm) a
Low 5180 14.07 10.64 15.70 29.79 PASS
Middle 5200 14.46 11.20 16.14 29.79 PASS
High 5240 16.03 11.98 17.47 29.79 PASS
IEEE 802.11n HT20 Mode / 5725 ~ 5850MHz
Channel F?ehqaunennec:y FEEL PEET (20 Peall_(irl::;twer P:sﬁl
(MHz) Chain 0 Chain 1 Total (dBm) &
Low 5745 15.63 12.58 17.38 29.79 PASS
Middle 5785 16.35 13.82 18.28 29.79 PASS
High 5825 16.18 13.76 18.15 29.79 PASS
Remark:

1. At finial test to get the worst-case emission at 13Mbps.
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was Entered as

an offset in the spectrum analyzer to allow for direct reading of power.

Page 47 / 197

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



@ Compliance Certifi

cation Services Inc.

FCCID VZ9150001

Report No. T150225N03-RP1-1

IEEE 802.11n HT40 Mode / 5150 ~ 5250 MHz

Channel F?ehqaunennec:y FEEI P (e i) Peall_(irl:1ci>twer P:sﬁ J
(MHz) Chain 0 Chain 1 Total (dBm) al
Low 5190 9.49 5.90 11.07 29.79 PASS
Middle 5210 10.33 6.16 11.74 29.79 PASS
High 5230 11.66 6.64 12.85 29.79 PASS
IEEE 802.11n HT40 Mode / 5725 ~ 5850 MHz
Channel F?ehqaunennec:y FEELT PO 2 Peall_(ir|:1ci>twer P:sﬁ d
(MHz) Chain 0 Chain 1 Total (dBm) al
Low 5755 13.21 10.33 15.01 29.79 PASS
High 5795 13.20 10.92 15.22 29.79 PASS
Remark:

1. At finial test to get the worst-case emission at 27Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was Entered as

an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11ac VHT80 Mode / 5150 ~ 5250 MHz

Channel F?ehqaunennec:y FEEL PEET (20 Peall_(irl::;twer P:sﬁl
(MHz) Chain 0 Chain 1 Total (dBm) &
Middle 5210 11.39 6.99 12.74 29.79 PASS
IEEE 802.11ac VHT80 Mode / 5725 ~ 5850 MHz
Channel F?ehqaunennec:y FOELT PO 20 l:’eall_(ir|:|<i)twer P::as; J
(MHz) Chain 0 Chain 1 Total (dBm) 2
Middle 5775 13.87 12.27 16.15 29.79 PASS
Remark:

1. At finial test to get the worst-case emission at 117Mbps.

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was Entered as

an offset in the spectrum analyzer to allow for direct reading of power.
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MAXIMUM CONDUCTED OUTPUT POWER

Test Mode: IEEE 802.11a mode / 5150 ~ 5250MHz

CH Low ( IEEE 802.11a Mode )

Bl T
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B o i
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es BW 1 MHz SVBW 3 MHz #5weep 10 5| Min Hol
Channel Power Power Spectral Density
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CH Middle ( IEEE 802.11a Mode )

By tgrtvars Bratyom - Lt B pea o
[Conter Frog 5200000000 GHz | Center Freq 8 200500000 0¥ Fadio Sid Nore | TrRcHDistector
cenier Freq 3. i B by
AF famn e Bimanc 20 88 Radia Devies BTS
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X + J'.) 4 S .
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Channel Power Power Spectral Density
Detect
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CH High ( IEEE 802.11a Mode )
wh—bmn-u-u-—ll-— = o
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enter 5.24 GHz Span 40 MHz
es BW 1 MHz SVBW 3 MHz #Eweep 10 s Min Hol
Channel Power Power Spectral Density
Detect
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Test Mode: IEEE 802.11a mode / 5725 ~ 5850MHz
CH Low ( IEEE 802.11a Mode )
wh—bmn-u-u-—ll-— o |
Conier Froq & 745000000 GHz | i s o s | Tesoson
AF famn e e l:;rl N a8 Falie Devies: BTS
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Channel Power Power Spectral Density
Detect
15.02 dBm /22mHz [ -58.41 dBm mz L
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CH Middle ( IEEE 802.11a Mode )

wmm“‘_ = -
Conter Freq 5785000000 GHz | Conter Freq: 8785500000 GHe Fadio 31t Nona | TreceDatector
m—— | Tyria Frea Run
AF famn e Bimanc 20 88 Falie Devies: BTS
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Detect
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CH High ( IEEE 802.11a Mode )
wmm“‘_ = -
IConter Freq & 525000000 GHz | Cntar Freq: 8528000000 OHe Il.ui;!.ul ;br- o TreesDatecios
-enter Fre D0 B i
AF famn e Bimanc 20 88 Falie Devies: BTS
Mkr1 5.82408 GHz]|
10 cigy Rl 31.70 dBm 5.3561 dB
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[ 'l! 1 1 1 ] Chear Write
i el
X | . ] | "_‘ L.}
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£ . |
a L ; | | 1] | Max Hol
enter 5.825 GHz Span 40 MHz
s BW 1 MHZ SVBW 3 MHz #Eweep 10 3| Min Hod
Channel Power Power Spectral Density
Detect
16.23dBm /22miz [l -57.19 dBm mz Lo e
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5150 ~ 5250MHz

CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )
wwu—-m‘_ o
[Conter Freq 5. 180000000 GHz | Conter Freg: B.180500000 GHe Fadio it Nona | TreceDatector
Canter Freg . i B e
AF famn e Bimanc 20 88 Falie Devies: BTS
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I, 1: Clear Write
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- T Max Hol
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eg BW 1 MHz FVEW 3 MHz #5weep 10 5| Min Hol
Channel Power Power Spectral Density
Detect
14.07 dBm 122mHz [l -59.36 dBm 1z L
CH Middle ( IEEE 802.11n HT20 Mode / Chain 0 )
wwu—-m‘_ = o
[Conter Frog 5200000000 GHz | Center Freq 8 200500000 0¥ Radio 3 Norw | TrBESDitector
cenier Freq 3. i B by
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eg BW 1 MHz FVEW 3 MHz #5weep 10 5| Min Hol
Channel Power Power Spectral Density
Detect
14.46 dBm /22mHz [l -58.96 dBm 1z L
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5725 ~ 5850MHz
CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )
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Channel Power Power Spectral Density
Detect
A *
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5150 ~ 5250MHz

Bl T

CH Low ( IEEE 802.11n HT20 Mode / Chain 1)
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whﬁ._—m‘_ = o
[Conier Froq 5200000000 GHz | Cens Freq 8 200300000 0vs Raio 1 Norw | TrHCODAtector
Conter Freq 5. L _| e ek
A fmin Lo Bdman 20 @8 Radis Devies BTS
Mkr1 5.20104 GHz||
10 cligv  Ref 31.70 dBm 0.051502 dB
NLog | |
= ' ’ 1 Clear Write
! W —
X L — 1 [ I i
1 L f ! L9 Aver
= Pt [ Nt
;' B — L | il m—. S
“ ; i 1 T ' Max Hol
enter 5.2 GHz Span 40 MHz
&5 BW 1 MHz #VBW J MHz wEweep 10 s Min Hiol
Channel Power Power Spectral Density
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CH High ( IEEE 802.11n HT20 Mode / Chain 1)
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5725 ~ 5850MHz

CH Low ( IEEE 802.11n HT20 Mode / Chain 1)
whﬁ._—-m‘_ o |
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 1)
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CH High ( IEEE 802.11n HT20 Mode / Chain 1)
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5150 ~ 5250MHz
CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5725 ~ 5850 MHz
CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5150 ~ 5250MHz
CH Low ( IEEE 802.11n HT40 Mode / Chain 1)
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CH High ( IEEE 802.11n HT40 Mode / Chain 1)
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5725 ~ 5850 MHz

CH Low ( IEEE 802.11n HT40 Mode / Chain 1)
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5150 ~ 5250MHz

CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 0 )
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5725 ~ 5850MHz

CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 0 )
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Test Mode: IEEE

802.11ac VHT 80 MHz mode / 5150 ~ 5250MHz

CH Middle (
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5725 ~ 5850MHz
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7.4 PEAK POWER SPECTRAL DENSITY

LIMITS
§ 15.407 (a)
(1) For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15 — 5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W
provided the maximum antenna gain does not exceed 6 dBi. In addition, the
maximum power spectral density shall not exceed 17 dBm in any 1 megahertz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as
measured from the horizon must not exceed 125 mW (21 dBm).

(i) For an indoor access point operating in the band 5.15 — 5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W
provided the maximum antenna gain does not exceed 6 dBi. In addition, the
maximum power spectral density shall not exceed 17 dBm in any 1 megahertz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output
power over the frequency bands of operation shall not exceed the lesser of 250 mW
or 11 dBm 10 log B, where B is the 26 dB emission bandwidth in megahertz. In
addition, the maximum power spectral density shall not exceed 11 dBm in any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(3) For the band 5.725-5.85 GHz, the maximum conducted output power over the
frequency band of operation shall not exceed 1 W. In addition, the maximum power
spectral density shall not exceed 30 dBm in any 500 kHz band. If transmitting
antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced
by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However,
fixed point-to-point U-NII devices operating in this band may employ transmitting
antennas with directional gain greater than 6 dBi without any corresponding reduction
in transmitter conducted power. Fixed, point-to-point operations exclude the use of
point-to-multipoint systems, omnidirectional applications, and multiple collocated
transmitters transmitting the same information. The operator of the U-NII device, or if
the equipment is professionally installed, the installer, is responsible for ensuring that
systems employing high gain directional antennas are used exclusively for fixed,
point-to-point operations.
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TEST EQUIPMENT

Name of Equipment| Manufacturer Model Serial Number |Calibration Due

EXA Spectrum Analyzer KEYSIGHT N9010A MY54430216 JAN. 23, 2016

Remark: Each piece of equipment is scheduled for calibration once a year.

TEST SETUP

Spectrum
Analyzer

EUT

TEST PROCEDURE

1.

w

o

Set span to encompass the entire 26-dB emission bandwidth (EBW) (or, alternatively, the
entire 99% occupied bandwidth) of the signal.

. Set RBW =1 MHz.

Set VBW 2= 3 MHz.

Number of points in sweep = 2 Span / RBW. (This ensures that bin-to-bin spacing is < RBW/2,
so that narrowband signals are not lost between frequency bins.)

Sweep time = auto.

Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector mode.

If transmit duty cycle < 98 percent, use a video trigger with the trigger level set to enable
triggering only on full power pulses. Transmitter must operate at maximum power control level
for the entire duration of every sweep. If the EUT transmits continuously (i.e., with no off
intervals) or at duty cycle = 98 percent, and if each transmission is entirely at the maximum
power control level, then the trigger shall be set to “free run”.

Trace average at least 100 traces in power averaging (i.e., RMS) mode.

Use the peak search function on the instrument to find the peak of the spectrum.
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@ Compliance Certifi

TEST RESULTS

IEEE 802.11a Mode / 5150 ~ 5250 MHz

Channel F?ehqaunenne(:y PPSD (dBm) Limit |Margin Pass /
(MHz) (dBm) | (dB) Fail
Low 5180 5.18 -11.82 | PASS
Middle 5200 5.20 17.00 | -11.80 | PASS
High 5240 5.24 -11.76 | PASS
IEEE 802.11a Mode / 5725 ~ 5850 MHz
Channel PPSD . .
Channel | Frequency IZPBSD Total BWCF (Ic_lg::) Mzrgln P::ﬁl
(MHz) | (@Bm) | pm) (dB)
Low 5745 4.14 1.13 -3.01 -28.87 | PASS
Middle 5785 475 1.74 -3.01 30.00 | -2826 | PASS
High 5825 5.36 2.35 -3.01 -27.65 | PASS
Remark:

1. At finial test to get the worst-case emission at 6Mbps.
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was Entered as

an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11n HT20 Mode / 5150 ~ 5250 MHz

Channel PPSD (dBm) Limit |Margin|Pass /
Channel | Frequency . . (dBm) | (dB) | Fail
(MHz) Chain 0 Chain 1 Total
Low 5180 2.88 -0.54 4.51 -12.49 PASS
Middle 5200 3.30 0.05 4.98 17.00 -12.02 PASS
High 5240 4.84 0.79 6.28 -10.72 PASS
IEEE 802.11n HT20 Mode / 5725 ~ 5850 MHz
Channel .. .
Channel | Frequency PPSD (dBm) BWCF 'a'g"t Margin Pssﬁ'
(MHz) | Chain 0 | Chain1| Total (dBm) | (dB) | Fai
Low 5745 4.45 1.41 3.19 -3.01 -26.81 PASS
Middle 5785 5.16 2.65 4.08 -3.01 30.00 -25.92 PASS
High 5825 4.98 2.58 3.95 -3.01 -26.05 PASS
Remark:

1. At finial test to get the worst-case emission at 13Mbps

2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was Entered as
an offset in the spectrum analyzer to allow for direct reading of power.
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IEEE 802.11n HT40 Mode / 5150 ~ 5250 MHz

Channel PPSD (dBm) Limit |Margin |Pass /
Channel | Frequency _ _ (dBm) | (dB) | Fail
(MHz) Chain 0 Chain 1 Total
Low 5190 -4.66 -8.23 -3.08 -20.08 PASS
Middle 5210 -3.77 -7.95 -2.37 17.00 -19.37 PASS
High 5230 -2.45 -7.52 -1.27 -18.27 PASS
IEEE 802.11n HT40 Mode / 5725 ~ 5850 MHz
hannel .. .
Channel Ffeqauenecy PPSD (dBm) swcp | Limit [Margin| Pass /
(MHz) | Chain 0 | Chain1| Total (dBm) | (aB) | Fail
Low 5755 -0.88 -3.75 -2.08 -3.01 w00 | 3208 | PASS
High 5795 -0.93 -3.18 -1.91 -3.01 -31.91 PASS
Remark:

1. At finial test to get the worst-case emission at 27Mbps
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was Entered as

an offset in the spectrum analyzer to allow for direct reading of power.

IEEE 802.11ac VHT80 Mode / 5150 ~ 5250 MHz

ch Channel PPSD (dBm) Limit |Margin|Pass /
annel | Frequency _ _ (dBm) | (4B) | Fail
(MHz) Chain 0 Chain 1 Total
Middle 5210 -5.76 -10.31 -4.45 17.00 | -20.08 | PASS
IEEE 802.11ac VHT80 Mode / 5150 ~ 5250 MHz
Channel .. .
Channel | Frequency PPSD (dBm) BWCE Limit |Margin Pas_sl
(MHz) | Chain 0 | Chain1 | Total (dBm) | (dB) | Fail
Middle 5775 -3.22 -4.86 -3.96 -3.01 30.00 | -33.96 | PASS
Remark:

1. At finial test to get the worst-case emission at 117Mbps
2. The cable assembly insertion loss of 11.7dB (including 10 dB pad and 1.7 dB cable) was Entered as

an offset in the spectrum analyzer to allow for direct reading of power.
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PEAK POWER SPECTRAL DENSITY

Test Mode: IEEE 802.11a mode / 5150 ~ 5250MHz

CH Low ( IEEE 802.11a Mode )
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CH Middle ( IEEE 802.11a Mode )
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CH High ( IEEE 802.11a Mode )
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Test Mode: IEEE 802.11a mode / 5725 ~ 5850MHz
CH Low ( IEEE 802.11a Mode )
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CH Middle ( IEEE 802.11a Mode )
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5150 ~ 5250MHz

CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5725 ~ 5850MHz
CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5150 ~ 5250MHz
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CH High ( IEEE 802.11n HT20 Mode / Chain 1)
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5725 ~ 5850MHz

CH Low ( IEEE 802.11n HT20 Mode / Chain 1)
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1258 dBm /22miz [l -60.84 dBm mHz Lo e
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 1)
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CH High ( IEEE 802.11n HT20 Mode / Chain 1)
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13.76 dBm /22miz [l -59.66 dBm mHz [l Lo e
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5150 ~ 5250MHz
CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5725 ~ 5850 MHz
CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5150 ~ 5250MHz
CH Low ( IEEE 802.11n HT40 Mode / Chain 1)
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5.90 dBm /4smHz [l -70.53 dBm 1z L
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 1)
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Report No. T150225N03-RP1-1
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6.16 dBm /4smHz [l -70.27 dBm 1z L
CH High ( IEEE 802.11n HT40 Mode / Chain 1)
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5725 ~ 5850 MHz

CH Low ( IEEE 802.11n HT40 Mode / Chain 1)
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10.92 dBm /44mHz [l -65.51 dBm iz L

This report shall not be reproduced, except in full,

Page 82 /197

without the written approval of Compliance Certification Services Inc.



@ Compliance Certification Services Inc.

FCCID VZ9150001

Report No. T150225N03-RP1-1

Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5150 ~ 5250MHz

CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 0 )
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5725 ~ 5850MHz

CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 0 )
l.-p-nl-hmn-n- e -

Span 160.00 MHz

=

| Cwnitar Freg: 8. TTB0D000 OHE
Trig: Fres Run

ﬂ.ﬂﬁ!ﬂ.ﬂ Nm

TrecaDetecior

AF famn e Bimanc 20 88 Falie Devies: BTS
Mir1 5.7734 G
10 cigy Rl 31.70 dBm -3.2227 dB
lLog ] |
5 Clear Write
: *1 |
X + = = - ;- - | — _u_'\l i
1 ! ! L i Aver
1
i I A— s = S
- T T Max Hol
enter 5.775 GHz Span 160 MH]
s BW 1 MHZ SVBW 3 MHz #Eweep 10 3| Min Hod
Channel Power Power Spectral Density
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13.87 dBm /ssmHz [l -65.58 dBm 1z L
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Test Mode: IEEE

802.11ac VHT 80 MHz mode / 5150 ~ 5250MHz

CH Middle (
l.-p-nl-hmn-n- Cgermni B pe

IEEE 802.11ac VHT80 Mode / Chain 1)
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5725 ~ 5850MHz
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7.5 DUTY CYCLE

LIMIT

Nil (No dedicated limit specified in the Rules)

TEST EQUIPMENT

Name of Equipment

Manufacturer

Model

Serial Number| Calibration Due

EXA Spectrum Analyzer

KEYSIGHT

N9010A

MY54430216 JAN. 23, 2016

Remark: Each piece of equipment is scheduled for calibration once a year.

TEST SETUP

EUT

TEST PROCEDURE

Spectrum
Analyzer

a) Place the EUT on the table and set it in transmitting mode.

b) Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.

c) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and
spacing between bins on the sweep are sufficient to permit accurate measurements of
the on and off times of the transmitted signal. Set the center frequency of the instrument
to the center frequency of the transmission. Set RBW = OBW if possible; otherwise, set
RBW to the largest available value. Set VBW = RBW. Set detector = peak or average.
The zero-span measurement method shall not be used unless both RBW and VBW are >
50/T and the number of sweep points across duration T exceeds 100. (For example, if
VBW and/or RBW are limited to 3 MHz, then the zero-span method of measuring duty
cycle shall not be used if T < 16.7 microseconds.)

TEST RESULTS

No non-compliance noted.

TEST DATA
us Times Ton Total Ton time(ms)
Ton1 100000.000 1 100000.000 100.000
Ton2 0 0.000
Ton3 0.000
Tp 100.000
Ton 100.000
Tp(Ton+Toff) 100.000
Duty Cycle 1.000 100 %
Duty Factor 0.000
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TEST PLOT

Duty Cycle

Test Mode: IEEE 802.11a mode / 5150 ~ 5250MHz

CH Low ( IEEE 802.11a Mode )

gt fgpmctvarn Braiyom . e 13 = =y
enter Freq 5, 180000000 GHz By Trpe: M3 ncal[33434|  FIRRMANEY
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CH Middle ( IEEE 802.11a Mode )
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es BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (1001 pis)
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CH High ( IEEE 802.11a Mode )
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Test Mode: IEEE 802.11a mode / 5725 ~ 5850MHz

CH Low ( IEEE 802.11a Mode )

"""""""" T Bhvg Typs RMS e -T' T = E Freguancy
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CH Middle ( IEEE 802.11a Mode )
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.............. - I ke ST "I’_ T == Fregusncy
Center Freq ;!-_TEE‘PM_“_E'I‘_:E*’I_I.._" I " Tyre e [FEAL

W Gain Low BAmsn: 30 &8 oET|® NNNNY
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CH High ( IEEE 802.11a Mode )
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Sweep 100.0 ms (1001 pis)
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5150 ~ 5250MHz

CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )
[P ————r . =
-------------- - o T
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT20 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5725 ~ 5850MHz

CH Low ( IEEE 802.11n HT20 Mode / Chain 0 )
[y —r . s
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 0 )
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Test Mode: IEEE 802.11n HT 20 MHz mode / 5150 ~ 5250MHz
CH Low ( IEEE 802.11n HT20 Mode / Chain 1)

Byt fpectvars Braivom - feeecn 03 i =
P asr e s |
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CH Middle ( IEEE 802.11n HT20 Mode / Chain

1)
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CH High ( IEEE 802.11n HT20 Mode / Chain 1)
[ e ————ry . e
"""""""" T e S| Freguaney
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CF Step
1.000000 MHz
e i
.» FreqOffset
r ! e
enfer 5. 240000000 GHz Span 0 Hz||
s BW 1.0 MHz SVBW 1.0 MHz Sweep 1000 ms (1001 pisy
I e

Test Mode: IEEE 802.11n HT 20 MHz mode / 5725 ~ 5850MHz

CH Low ( IEEE 802.11n HT20 Mode / Chain 1)

by dgpriiare Braiom - e 18 -
.............. - e oo RS s 'T— TEe == Freguency
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Sweep 100.0 ms (1001 pis)|
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CH Middle ( IEEE 802.11n HT20 Mode / Chain 1)
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tnn dBigw  Rel 31.70 dBm
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CH High ( IEEE 802.11n HT20 Mode / Chain 1)
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Sweep 100.0 ms (1001 pis)
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5150 ~ 5250MHz

CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )
[y e ——— Y . =
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CH High ( IEEE 802.11n HT40 Mode / Chain 0 )
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8 P A I

L W T E—— P g e S w1 - ‘ | Fregusncy
erer Freq 5.730000000GHz | vg Tres R
WF i Lovwe BAmen: 30 @8 o NNy
Auto Tune
Reef Offet 11,7 4B MEkr1 40.40 m
(0 geiew _Ref 31.70 dBm 241 dB
CenterF
§.0000000 Gz
Start Fr
B 230000000 GHz
Stop Freg
£ 230000000 GHz
CF Step
1.000000 MHz
a0 Man
. FreqOmset
; ! OHe
enfer 5. 230000000 GHz Span 0 Hz||
es BW 1.0 MHz SVBW 1.0 MHz Sweep 1000 ms (1001 pisy|

Test Mode: IEEE 802.11n HT 40 MHz mode / 5725 ~ 5850 MHz

CH Low ( IEEE 802.11n HT40 Mode / Chain 0 )
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CH High ( IEEE 802.11n HT40 Mode / Chain 0
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5150 ~ 5250MHz

CH Low ( IEEE 802.11n HT40 Mode / Chain 1)
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CH Middle ( IEEE 802.11n HT40 Mode / Chain 1)
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Sweep 100.0 ms (1001 pis)
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Test Mode: IEEE 802.11n HT 40 MHz mode / 5725 ~ 5850 MHz

CH Low ( IEEE 802.11n HT40 Mode / Chain 1)
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5150 ~ 5250MHz

CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 0 )
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Test Mode: IEEE 802.11ac VHT 80 MHz mode / 5725 ~ 5850MHz

CH Middle ( IEEE 802.11ac VHT80 Mode / Chain 0 )
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Sweep 100.0 ms (1001 pis)
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