FCC Test Report

Report No.: RF130702E05C
FCC ID: Q87-E2500V3
Test Model: E2500
Received Date: Apr. 29, 2016
Test Date: Apr. 29 to May 09, 2016

Issued Date: July 28, 2016

Applicant: Linksys LLC

Address: 121 Theory Drive Irvine California 92617 United States

Issued By: Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch
Hsin Chu Laboratory

Lab Address: E-2, No.1, Li Hsin 1st Road, Hsinchu Science Park, Hsinchu City 300,
Taiwan R.O.C.

Test Location: E-2, No.1, Li Hsin 1st Road, Hsinchu Science Park, Hsinchu City 300,
Taiwan R.O.C.

-
R o
’,///% 2 Testing Labaratory
AR 2022
MM yriuds

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification. The report
must not be used by the client to claim product certification, approval, or endorsement by TAF or any government agencies.

Report No.: RF130702E05C Page No. 1/45 Report Format Version:6.1.1
Reference No.: 160509E02




Table of Contents

Report Issue HiStory RECOIM .......oiimiiiiimmiinimssrissmsssnssmss s s s s s ssms s s sam s s e s n s e samn s e smmn e e smmnneas 4
Release CONIOl RECOIM ......cciiiiiiiiiiinisissis s ssssssasmssn s s sa s s s s s e s s ams s mn e e e £ as £ Ean e R RmeEaaE e b Rme e mnnnann s 4
1 Certificate Of CONTOrMIRY .....cccociiiemiiiiiiir s s s e s e amn e nmn s 5
2 SumMmMary of TESt RESUILS ....cccceiiiiiiiir i sss s s s s s e san s s s s e mn e s e 6
2.1 Measurement UNCEIAINTY ......ooeiiiiie it esne e s e 6
P22 |V (oo [y {oz= o] 1 = T=ToTo o N PRSP 6
3 L T=T 1T - LI 13y o 4 42 =14 (] o 1 7
3.1 General Description Of EUT ......eii ittt ne e s 7
3.2 Description Of TEST MOUES ....ccouiieiiie i snr e s ene e s e 9
3.2.1 Test Mode Applicability and Tested Channel Detail...........cocvviiiiiiieiiiieeee e 10
3.3  Duty Cycle Of TESt SIGNal .....ooiiuiieiiie it nnr e s e nnneenn 12
3.4 Description of SUPPOI UNIES ....eeeiiiiiiie e 13
3.4.1 Configuration of System UNder TEST ......coouiiiiiiie e 14
3.5  General Description of Applied Standard ............c.eeiiiieiieiie e 15
4 Test Types and RESUILS .......cocviiiiiiiiiinis s s s s s e am s s e amn e nnsas 16
4.1 Radiated Emission and Bandedge Measurement............coociiiiiiiiieiiiieesiee e 16
4.1.1 Limits of Radiated Emission and Bandedge Measurement ...........cccooieiiiieeiiiie e 16
o 2 1oty [0 T] (01 4= ) RSSO 18
O e T oY 0T =o L1 RS RSR 19
4.1.4 Deviation from Test STANAArd ..........coociiiiiiiiii e 19
o BT =T S T= (U o O TP PPPTOUPR PRSPPI 20
4.1.6 EUT Operating CoNGItiON .......oouueeiiieiiiieiiie ettt be e e e s e e e nnn e e sne e e snreeans 20
O A 1= 2 (=TT RS RRR 21
4.2  Transmit POWEr MEASUIMENT .....ccc.uiiiiiieitie ettt et e st e e s e e sab e e e snneesne e e snneeans 30
4.2.1 Limits of Transmit PoOwer MEasUrEmMENt ..........cooiuiiiiiiiiiie ittt 30
4.2.2 ST SOUUP ..t utetiittie ittt h et e e e b et ea b e e e b et e R et e e Re e e sar e e e be e e nee e s reeennreean 30
4.2.3 TSt INSITUMENTS ....eiiiiiiiie et e e e e e e e e et e e e e s bt e e e e anbeeeeesnbeeeeeanbeneeennreeeeenres 30
4.2.4 TESE PrOCEAUIE .....eeeiie ettt et e ettt e e e et e e e st e e e e sateee e e anbeeeeeanbeeeeeanbaeaeeanbeeeeaanseeeeensees 30
4.2.5 Deviation from Test STaNAard ..........coooiiiiiii e 30
4.2.6 EUT Operating CoNGItiON .......oouuee ettt ettt sab e st e e e snneesbe e e saneenas 31
2 A 1Y = (=TT U RSP RR 32
4.3 Peak Power Spectral Density MEasuremMeENt ..........occiiiiiiiiii it 33
4.3.1 Limits of Peak Power Spectral Density MeasuremMent ...........cocviiiiiiiiieiniee e 33
O T2 =T ST (U] o PO O PP OUPR PRSPPI 33
4.3.3 TSt INSITUMENTS ....eeiiiiiiie et e e et e e e et e e e e st e e e e anbee e e e snbeeeeesnbeneeeanreeeeennses 33
R B S 1Yy o (0T =T o L1 SRS SRR 33
4.3.5 Deviation from Test STaNAard ..........coooiiiiiiiii e 33
4.3.6 EUT Operating CoNGItiON .......co.uee ettt ettt ettt sab e sab e e naneesne e e sareenns 33
e B A 1Y 2 (=TT ) RSSO 34
4.4  Frequency Stability MEasSUrEmMENT........coo i e 36
4.41 Limits of Frequency Stability Measurement ...... ..o 36
o =T S T= (U o PO OPRTOUP PRSPPI 36
4.4.3 TSt INSTUMENTS .ooiiiiee ettt e e e ettt et e e e e e e e abeeeeeee e e aa e anbeeeeeaaeseaannseeeeaaeeeaaannne 36
A 1Y O o To =T [ - U SOPUURR 36
4.4.5 Deviation from Test STANAANd .........ooeiiiiiiie et e e et ee e e e ee e e e ennes 36
4.4.6 EUT Operating CoNGItiON .....ccoiuuie ettt ettt ettt e s be e sabe e sabe e e rneeesbeeesaneeans 36
447 TESE RESUILS ...ttt ettt e e oottt e e e e e e e e e ettt eeeee e e e e e anbeeeeeaeeeeaannneeeeeaaeeaaanne 37
4.5  6dB Bandwidth MeasuUrmMeENt ........ ...ttt e e e e e e e e e e e e e e e e e e annes 38
4.5.1 Limits of 6dB Bandwidth Measurement......... ...t 38
T2 =T S T= (U] o J SO PR RRUURRTRI 38
4.5.3 TSt INSTUMENTS ..ottt e ettt e et e e e e e e e et e e e e e e e e e anbeeeeeaeeeeaannneeeeaaeeeaaanne 38
Y S 1Y O o o Yoo [ PO OPUURR 38
Report No.: RF130702E05C Page No. 2/45 Report Format Version:6.1.1

Reference No.: 160509E02




A D T
4.5.5 Deviation from Test STANAArd .........cooiiiiiiii e 38
4.5.6 EUT Operating COoNAItION ........ooiiiiiieiiiiiee ettt ettt e s sbee e e e st e e e s snbee e e et ee e e e snneeeeeennes 38
T A 1= 2 (=TT U RSP 39
5 Pictures of Test ArrangemeNntS.....c.cocceceriiimrrnnismr s s s s s e e sam s e samnn e e amne s 41
Annex A- Radiated Out of Band Emisison (OOBE) Measurement (For U-NII-3 band) ......cccccccecerrencacenna. 42
Appendix — Information on the Testing Laboratories .........ccccuuvmmrmmnismmmmmnssmsmmnssssssmssssss s ssmss s samsenas 45
Report No.: RF130702E05C Page No. 3/45 Report Format Version:6.1.1

Reference No.: 160509E02




Report Issue History Record

Issue No. Reason for Change Date Issued

RF130702E05 _
RF130702E05-1 Original Aug. 09, 2013

Upgraded the standard to section 15.407 under new rule for
U-NII-1 and U-NII-3 band. Apr. 21,2016

Upgraded the standard to section 15.407 under new rule (16-24) July 28, 2016

RF130702E05B R1

RF130702E05C ¢ -NII-3 band.
Release Control Record
Issue No. Description Date Issued
RF130702E05C Original release. July 28, 2016
Report No.: RF130702E05C Page No. 4 /45 Report Format Version:6.1.1

Reference No.: 160509E02




1 Certificate of Conformity

Product: Linksys E2500 Dual-Band Wireless-N Router
Brand: Linksys
Test Model: E2500
Sample Status: ENGINEERING SAMPLE
Applicant: Linksys LLC
Test Date: Apr. 29 to May 09, 2016

Standard: 47 CFR FCC Part 15, Subpart E (Section 15.407)
ANSI C63.10: 2013

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

AT oAy NV~
Prepared by : , Date: July 28, 2016
Wendy Wu / épecialist
S
Approved by : o , Date: July 28, 2016
May Chen / Manager

Report No.: RF130702E05C
Reference No.: 160509E02

Page No. 5/45

Report Format Version:6.1.1




2 Summary of Test Results

47 CFR FCC Part 15, Subpart E (SECTION 15.407)

FCC
Test ltem Result Remarks
Clause
. - Meet the requirement of limit.
1/125/3‘}27/@)/6 'I?Aadlated Emltismns & Band Edge Pass Minimum passing margin is -2.5dB at
( (Vi)/6) | Measuremen 17355.00MHz.
15'4073()3)(1/2/ Max Average Transmit Power Pass Meet the requirement of limit.
15'4073()&1)(1/2/ Peak Power Spectral Density Pass Meet the requirement of limit.
; Meet the requirement of limit.
6dB bandwidth
15.407(e) Pass | (U-NII-3 Band only)
15.407(g) Frequency Stability Pass Meet the requirement of limit.
15.203 Antenna Requirement Pass No antenna connector is used.

*For U-NII-3 band compliance with rule part 15.407(b)(i), the OOBE test plots were recorded in Annex A.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Expanded Uncertainty
Measurement Frequency (k=2) (2)
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 5.19dB
1GHz ~ 6GHz 3.40 dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 3.49 dB
18GHz ~ 40GHz 4.11 dB

2.2 Modification Record

There were no modifications required for compliance.
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3 General Information

3.1 General Description of EUT

Product Linksys E2500 Dual-Band Wireless-N Router
Brand Linksys

Test Model E2500

Status of EUT ENGINEERING SAMPLE

Driver version 3.0.01

Power Supply Rating

DC 12V from power adapter

Modulation Type

CCK, DQPSK, DBPSK for DSSS
64QAM, 16QAM, QPSK, BPSK for OFDM

Modulation Technology

DSSS,OFDM

Transfer Rate

802.11b: up to 11Mbps
802.11¢g/a: up to 54Mbps

802.11n: up to 270Mbps

Operating Frequency

2.4GHz: 2.412GHz ~ 2.462GHz
5GHz: 5.18GHz ~ 5.24GHz, 5.745GHz ~ 5.825GHz

Number of Channel

2.4GHz:

11 for 802.11b, 802.11¢g, 802.11n (HT20)
7 for 802.11n (HT40)

5GHz:

9 for 802.11a, 802.11n (HT20)

4 for 802.11n (HT40)

Output Power

2.4GHz:
570.997mW
5GHz (5.18 ~ 5.24GHz):

194.939mW
5GHz (5.745 ~ 5.825GHz):

155.934mW

Antenna Type

Refer to Note

Antenna Connector

NA

Accessory Device

Adapter x1

Data Cable Supplied

RJ-45 cable (unshielded, 1.8m)

Note:

1. This report is prepared for FCC Class Il change. The difference compared with the Report No.:
RF130702E05B is as the following:

€ Upgrade the standard to section 15.407 under new rule (16-24) for U-NII-3 band.

2. According to above conditions, all test items of U-NII-3 band need to be performed, except for AC power
conducted emission test item. And all data was verified to meet the requirements.

3. There are 2.4GHz and 5GHz WLAN technology used for the EUT.
4. The EUT need to be supplied with power adapter as following table:

Brand Model No. Plug Spec.

Input: 100-240V, 0.5A, 50/60Hz
HK HK-AO-120A100-US  |US Output:12V, 1A

DC power cable: 1.5m, unshielded

Report No.: RF130702E05C
Reference No.: 160509E02
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5. The antenna provided to the EUT, please refer to the following table:

2.4GHz
Tranlsmi’ltter Antenna Type Antenna Gain (dBi) Connector
Circuit
Chain (0) PIFA 2.5 NA
Chain (1) PIFA 4 NA
5GHz
Tran.smitter Antenna Type Antenna Gain (dBi) Connector
Circuit
Chain (0) PIFA 4 NA
Chain (1) PIFA 5 NA
6. The EUT incorporates a MIMO function.

MODULATION MODE TX/RX FUNCTION
802.11a 1TX/2RX(diversity)
802.11b 1TX/2RX(diversity)
802.11¢g 1TX/2RX(diversity)

802.11n (HT20) 2TX/2RX
802.11n (HT40) 2TX/2RX

Note: For 802.11a mode will select Chain (1) for final test.

7. Spurious emission of the simultaneous operation (2.4GHz & 5GHz) has been evaluated and no
non-compliance was found.
8. When the EUT operating in 802.11n, the software operation, which is defined by manufacturer, MCS
(Modulation and Coding Schemes) from 0 to 15.

9. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or user's manual.
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FOR 5745 ~ 5825MHz:

3.2 Description of Test Modes

5 channels are provided for 802.11a, 802.11n (HT20):

Channel Frequency Channel Frequency
149 5745MHz 161 5805MHz
153 5765MHz 165 5825MHz
157 5785MHz
2 channels are provided for 802.11n (HT40):
Channel Frequency Channel Frequency
151 5755MHz 159 5795MHz

Report No.: RF130702E05C
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3.2.1  Test Mode Applicability and Tested Channel Detalil
EUT Applicable To
Configure Description
Mode RE>1G RE<1G APCM
B N N B
Where RE>1G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

APCM: Antenna Port Conducted Measurement

Radiated Emission Test (Above 1GHz):

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

X Following channel(s) was (were) selected for the final test as listed below.

MODE FREQ. BAND AVAILABLE TESTED MODULATION | MODULATION DATA RATE
(MHz) CHANNEL CHANNEL TECHNOLOGY TYPE (Mbps)
802.11a 149 to 165 149, 157, 165 OFDM BPSK 6
802.11n (HT20) 5745-5825 149 to 165 149, 157, 165 OFDM BPSK 6.5
802.11n (HT40) 151 to 159 151, 159 OFDM BPSK 13.5

Radiated Emission Test (Below 1GHz):

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).

X Following channel(s) was (were) selected for the final test as listed below.

MODE FREQ. BAND AVAILABLE TESTED MODULATION MODULATION DATA RATE
(MHz) CHANNEL CHANNEL TECHNOLOGY TYPE (Mbps)
802.11n (HT20) 5745-5825 149 to 165 149 OFDM BPSK 6.5

Antenna Port Conducted Measurement:

X This item includes all test value of each mode, but only includes spectrum plot of worst value of each

mode.

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations
between available modulations, data rates and antenna ports (if EUT with antenna diversity

architecture).
X Following channel(s) was (were) selected for the final test as listed below.
MODE FREQ. BAND AVAILABLE TESTED MODULATION | MODULATION | DATA RATE
(MHz) CHANNEL CHANNEL TECHNOLOGY TYPE (Mbps)
802.11a 149 to 165 149, 157, 165 OFDM BPSK 6
802.11n (HT20) 5745-5825 149 to 165 149, 157, 165 OFDM BPSK 6.5
802.11n (HT40) 151 to 159 151, 159 OFDM BPSK 13.5

Report No.: RF130702E05C
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Test Condition:

Applicable To Environmental Conditions Input Power Tested By
RE>1G 25deg. C, 64%RH 120Vac, 60Hz Andy Ho
RE<1G 20deg. C, 67%RH 120Vac, 60Hz Tim Ho
APCM 25deg. C, 60%RH 120Vac, 60Hz Robert Cheng
Report No.: RF130702E05C Page No. 11 /45 Report Format Version:6.1.1
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3.3 Duty Cycle of Test Signal

Duty cycle of test signal is = 98 %, duty factor is not required.

802.11a: Duty cycle = 2.063 ms/2.094 ms = 0.985
802.11n (HT20): Duty cycle = 1.905 ms/1.935 ms

=0.984

802.11n (HT40): Duty cycle = 1.231 ms/1.256 ms = 0.98

802.11a

802.11n (HT20)

REW 10 MHzZ [T11MP VIEW

REVY 10 MHZ [T1IMP VB

Marker 1 [T1] Marker 1 [T1]
VY 10 MHZ 19.99 dBm VEW 10 MHz 2015 aBm
1 5 et 215 B Att 3008 ST Sms 2093000 ms 1.5 Fe131S e Att 3008 ST Sms 28000000 us
I | I |
ifsel 115 08 Detta 2[T1] R ] Deta 2[T1)
1 z 043 i 3 022
2083000 m: 1.905000 m:
20, Defta 3[T1] 20 Dekta 3[T1]
.00 08 02208
2084000 ms 1.835000 ms
683 T T T T ( > ) -85 T T T T ( s )
Certer 5745 GHz 500 usé A D T Certer 5745 GHz 500 us/ A_D_T
REW 10 MHz TIMPVEN e )
VEWY 10 MHZ 14.35 dBm
15 el 315 dEm Att 3008 ST S ms 1257000 ms
E: |
Cifsel 115 08 Deta 2[T1]
35708
. 2 1231000 ms
Detta 31711
0.00d8
‘ 1.256000 ms
-85 T T T T T ( e )
Certer 5755 GHz 500 usé A_D T
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3.4

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

The following support units or accessories were used to form a representative test configuration during the

tests.
ID Product Brand Model No. Serial No. FCC ID Remarks
A. iPod shuffle Apple MD778TA/A CC4JG680OF4TH NA Provided by Lab
B. | Notebook Computer DELL E5430 4YV4VYA FCC DoC Provided by Lab
C. | Notebook Computer DELL E5430 HYV4VYA FCC DoC Provided by Lab
D. HUB ZyXEL ES-116P S060H02000215 FCC DoC Provided by Lab
Note:

1. All power cords of the above support units are non-shielded (1.8m).

ID Descriptions Qty. Length (m) ?\?;zl/c:\llr;? Cores (Qty.) Remarks

1. DC 1 1.5 No 0 Supplied by Client
2. USB 1 0.1 Yes 0 Provided by Lab
3. RJ45 1 10 No 0 Provided by Lab
4. RJ45 1 10 No 0 Provided by Lab
5. RJ45 3 10 No 0 Provided by Lab

Report No.: RF130702E05C
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3.4.1  Configuration of System under Test

EUT
eereannenes s o perrreeeaas o e
ILAN2~4} i LAN1 WAN UsB20: i DC
2 1
5 4 3 iPod shuffle (A)

Remote site
HUB (D)
Notebook Notebook
Computer (C) Computer (B)
Report No.: RF130702E05C Page No. 14/ 45 Report Format Version:6.1.1
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3.5 General Description of Applied Standard

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards:

FCC Part 15, Subpart E (15.407)
KDB 789033 D02 General UNII Test Procedure New Rules v01r03
KDB 662911 D01 Multiple Transmitter Output v02r01

ANSI C63.10-2013

All test items have been performed and recorded as per the above standards.

NOTE: The EUT has been verified to comply with the requirements of FCC Part 15, Subpart B, Class B
(DoC). The test report has been issued separately.

Report No.: RF130702E05C Page No. 15/ 45 Report Format Version:6.1.1
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4 Test Types and Results

41 Radiated Emission and Bandedge Measurement

4.1.1 Limits of Radiated Emission and Bandedge Measurement

Radiated emissions which fall in the restricted bands
specified as below table.

must comply with the radiated emission limits

Frequencies Field Strength .
(MHz) (microvolts/meten) Measurement Distance (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
NOTE:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uv/m).
3. For frequencies above 1000MHz, the field strength limits are based on average detector, however, the

peak field strength of any emission shall not exceed the maximum permitted average limits, specified
above by more than 20dB under any condition of modulation.

LimitS OF UNWANTED EMISSION OUT OF THE RESTRICTED BandS

Applicable To

Limit

789033 D02 General UNII Test

FIELD STRENGTH at 3m

Procedure New Rules v01r03
rocedure Rew s VEIT PK:74 (dBuV/m) AV:54 (dBuV/m)
opesle T EIRP Limit Equivalent Field Strength
at 3m
15.407(b)(1)
15.407(b)(2) PK:-27 (dBm/MHz) PK:68.2(dBuV/m)
15.407(b)(3)
PK:-27 (dBm/MHz) 2‘ PK: 68.2(dBpV/m) *12
. PK:10 (dBm/MHz) PK:105.2 (dBuV/m)
15.407(0)(4)(1) PK:15.6 (dBm/MHz) ° PK: 110.8(dBuV/m) °
PK:27 (dBm/MHz) * PK:122.2 (dBuV/m) *

FIELD STRENGTH at 3m / § 15.247(d),

15.407(b)(4) ii)

PK:

74 (dBuV/m) | AV:54 (dBuV/m)

"beyond 75 MHz or more above of the band
edge.

“pelow the band edge increasing linearly to a
level of 15.6 dBm/MHz at 5 MHz above.

*below the band edge increasing linearly to
10 dBm/MHz at 25 MHz above.

“from 5 MHz above or below the band edge
increasing linearly to a level of 27 dBm/MHz
at the band edge.
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NOTE:

The following formula is used to convert the equipment isotropic radiated power (eirp) to

field strength:

E= HLLLLLL Y uV/m, where P is the eirp (Watts).

3
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A D T
4.1.2 Test Instruments
ALIBRATED | CALIBRATED
DESCRIPTION & MODEL NO. SERIAL NO. | C ¢
MANUFACTURER DATE UNTIL
;Z?Lﬁtece'ver N9038A MY54450088 | July 24, 2015 | July 23, 2016
i} )
Er,\‘;CAlmp"f'er EMC001340 980142 Jan. 20,2016 | Jan. 19, 2018
(@)
Loop Antenna EM-6879 264 Dec. 16, 2014 | Dec. 15, 2016
Electro-Metrics
LOOPCAB-001
RF Cable NA CoOoPCABO0p | Jan. 18,2016 | Jan. 17,2017
Pre-Amplifier ZFL-1000VH2B AMP-ZFL-01 | Nov. 11,2015 | Nov. 10, 2016
Mini-Circuits
Trilog Broadband Antenna
SCHWARZBECK VULB 9168 9168-406 Jan. 04, 2016 | Jan. 03, 2017
966-4-1
RF Cable 8D 966-4-2 Apr. 02,2016 | Apr. 01, 2017
966-4-3
Horn_Antenna
SOHWARZBECK BBHA 9120D 9120D-783 Jan. 19,2016 | Jan. 18, 2017
i;?l'e/::‘p"f'er 84498 3008A01922 | Sep. 19, 2015 | Sep. 18, 2016
EMC104-SM-SM-2000 | 150318
RF Cable EMC104-SM-SM-5000 | 150323 Mar. 30, 2016 | Mar. 29, 2017
EMC104-SM-SM-5000 | 150324
Eﬁé’?mp"f'er EMC184045 980143 Jan. 15,2016 | Jan. 14, 2017
Horn_Antenna
SOHWARZBECK BBHA 9170 BBHA9170608 | Jan. 08, 2016 | Jan. 07, 2017
36432/2
RF Cable SUCOFLEX 102 Sodai Jan. 16,2016 | Jan. 15, 2017
Software ADT_Radiated V8.7.07 | NA NA NA
Antenna Tower & Turn Table MFE-7802 ME780208410 | NA NA
Max-Full
Boresight Antenna Fixture FBA-01 FBA-SIP02 NA NA
gzzcwm Analyzer FSP40 100036 Jan. 27,2016 |Jan. 26, 2017
Power meter ML2495A 0824006 May 25, 2015 |May 24, 2016
Anritsu
Power sensor MA2411B 0738172 May 25, 2015 | May 24, 2016
Anritsu
Temperature & Humidity
Chamber GTH-150-40-SP-AR MAAO0812-008 |Jan. 15,2016 |Jan. 14, 2017
GIANTFORCE
Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The horn antenna, preamplifier (model: 8449B) are used only for the measurement of emission
frequency above 1GHz if tested.

OOk W

. The test was performed in 966 Chamber No. 4.
. The FCC Site Registration No. is 292998

. The CANADA Site Registration No. is 20331-2
. Tested Date:Apr. 29 to May 09, 2016
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41.3 Test Procedure

a. The EUT was placed on the top of a rotating table 0.8 meters (for below 1GHz) / 1.5 meters (for above
1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

c. The height of antenna is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f.  The test-receiver system was set to peak and average detect function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Note:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is SMHz
for RMS Average (Duty cycle < 98%) for Average detection (AV) at frequency above 1GHz, then the
measurement results was added to a correction factor (10 log(1/duty cycle)).

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is 10Hz
(Duty cycle = 98%) for Average detection (AV) at frequency above 1GHz.

5. All modes of operation were investigated and the worst-case emissions are reported.

4.1.4 Deviation from Test Standard

No deviation.
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415 Test Setup

<Frequency Range below 1GHz>

Ant. Tower 1-4m
Variable
EUT& | 3m |
Support Units : :
Turn Table
80cm
L
Ground Plane
Test Receiver
— I—I
O O O O
A © 0 0 oy

<Frequency Range above 1GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | I
Turn Table D L
Absorber
M —
MMVIMAN

Ground Plane

150cJ
<+

Test Receiver
\ N —
O 0O 0O

M’“‘o O O Gy

For the actual test configuration, please refer to the attached file (Test Setup Photo).

EUT Operating Condition

4.1.6
Connect the EUT with the support unit B & C (Notebook computer) which are placed in remote site.

1.
2. The communication partner run test program “Mtool Ver.2.0.1.0” to enable EUT under
transmission/receiving condition continuously at specific channel frequency.
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41.7 Test Results
Above 1GHz Data:

802.11a
FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA | TABLE RAW |CORRECTION
NO. l(:nnnﬁg LEVEL ( d;m;rm) M?:;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 | #5661.58 58.8 PK 76.8 -18.0 113 H 115 54.74 4.09
2 | *5745.00 109.7 PK 113 H 115 106.88 2.82
3 | *5745.00 100.0 AV 113 H 115 97.18 2.82
4 | #5908.90 57.8 PK 80.1 -22.3 113 H 115 53.48 4.32
5 | 11490.00 54.4 PK 74.0 -19.6 117 H 321 40.94 13.46
6 | 11490.00 42,1 AV 54.0 -11.9 117 H 321 28.64 13.46
7 | #17235.00 | 55.9 PK 74.0 -18.1 1.37H 360 37.45 18.45
8 | #17235.00 41.7 AV 54.0 -12.3 1.37H 360 23.25 18.45
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA | TABLE RAW  |CORRECTION
NO. '(:I\RAES LEVEL ( d;lllin\;;rm) M?:;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 | #5662.25 59.3 PK 77.3 -18.0 3.30 V 70 55.19 4.09
2 | *5745.00 112.0 PK 3.30V 70 109.18 2.82
3 | *5745.00 102.4 AV 3.30 V 70 99.58 2.82
4 | #5915.76 57.1 PK 75.0 -17.9 3.30 V 70 52.80 4.33
5 | 11490.00 60.2 PK 74.0 -13.8 1.00 V 360 46.74 13.46
6 | 11490.00 47.5 AV 54.0 -6.5 1.00 V 360 34.04 13.46
7 | #17235.00 | 57.9 PK 74.0 -16.1 1.64 V 139 39.45 18.45
8 | #17235.00 44.8 AV 54.0 -9.2 1.64 V 139 26.35 18.45
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5." *": Fundamental frequency.
6. " #": The radiated frequency is out of the restricted band.
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FREQUENCY RANGE | 1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I(:I\RIIII-EIg LEVEL ( dl;:ll\;l'm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5661.59 58.5 PK 76.8 -18.4 1.22H 119 54.36 4.09
2 *5785.00 109.1 PK 1.22H 119 106.21 2.89
3 *5785.00 99.5 AV 1.22H 119 96.61 2.89
4 #5912.90 57.3 PK 771 -19.8 1.22H 119 52.96 4.33
5 11570.00 55.3 PK 74.0 -18.7 1.14 H 314 42.06 13.24
6 11570.00 42.5 AV 54.0 -11.5 1.14 H 314 29.26 13.24
7 | #17355.00 57.0 PK 74.0 -17.0 1.37H 360 37.90 19.10
8 | #17355.00 42.7 AV 54.0 -11.3 1.37H 360 23.60 19.10
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. l(:hRnII-Elg LEVEL ( d;'::n\;rm) M?:BC;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5674.44 58.4 PK 86.3 -27.9 3.44V 72 54.31 4.12
2 *5785.00 111.4 PK 3.44V 72 108.51 2.89
3 *5785.00 101.9 AV 3.44V 72 99.01 2.89
4 #5905.26 57.9 PK 82.8 -24.9 3.44V 72 53.58 4.31
5 11570.00 62.3 PK 74.0 -11.7 1.04V 360 49.06 13.24
6 11570.00 49.6 AV 54.0 -4.4 1.04V 360 36.36 13.24
7 | #17355.00 57.5 PK 74.0 -16.5 1.62V 142 38.40 19.10
8 | #17355.00 44.4 AV 54.0 -9.6 1.62V 142 25.30 19.10
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5. " *": Fundamental frequency.
6. " #": The radiated frequency is out of the restricted band.
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FREQUENCY RANGE | 1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I(:I\RIIII-EIg LEVEL ( d;l:ll\;l'm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5660.32 57.1 PK 75.9 -18.8 1.24 H 116 52.97 4.09
2 *5825.00 108.9 PK 1.24 H 116 105.96 2.94
3 *5825.00 99.0 AV 1.24 H 116 96.06 2.94
4 #5919.60 57.6 PK 72.2 -14.6 1.24 H 116 53.28 4.33
5 11650.00 55.0 PK 74.0 -19.0 1.14 H 323 41.79 13.21
6 11650.00 42.3 AV 54.0 -11.7 1.14 H 323 29.09 13.21
7 | #17475.00 56.8 PK 74.0 -17.2 1.41H 360 37.37 19.43
8 | #17475.00 42.4 AV 54.0 -11.6 1.41H 360 22.97 19.43
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. l(:I\RnII-EIg LEVEL ( d;'::n\;rm) M?:BC:IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5693.47 58.6 PK 100.4 -41.8 3.42V 62 54.41 4.18
2 | *5825.00 111.2 PK 3.42V 62 108.26 2.94
3 *5825.00 101.4 AV 3.42V 62 98.46 2.94
4 #5903.57 56.9 PK 84.0 -27.2 3.42V 62 52.55 4.31
5 11650.00 61.7 PK 74.0 -12.3 1.06 V 360 48.49 13.21
6 11650.00 49.0 AV 54.0 -5.0 1.06 V 360 35.79 13.21
7 | #17475.00 57.0 PK 74.0 -17.0 1.70 V 135 37.57 19.43
8 | #17475.00 44.2 AV 54.0 -9.8 1.70 V 135 24.77 19.43
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5. " *": Fundamental frequency.
6. " #": The radiated frequency is out of the restricted band.
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802.11n (HT20)

FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I(:nnnﬁg LEVEL ( d;':j\n\;;rm) M?::;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 | #5659.49 58.7 PK 75.3 -16.6 2.80 H 147 54.58 4.09
2 | *5745.00 110.9 PK 2.80 H 147 108.08 2.82
3 | *5745.00 100.8 AV 2.80 H 147 97.98 2.82
4 | #5910.98 57.5 PK 78.5 -21.0 2.80 H 147 53.20 4.32
5 | 11490.00 54.4 PK 74.0 -19.6 1.19H 332 40.94 13.46
6 | 11490.00 42.2 AV 54.0 -11.8 1.19H 332 28.74 13.46
7 | #17235.00 56.2 PK 74.0 -17.8 1.32 H 360 37.75 18.45
8 | #17235.00 41.9 AV 54.0 -12.1 1.32 H 360 23.45 18.45
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. '::;ES) LEVEL ( d;llljll\;;l'm) M?:BC;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 | #5685.24 65.7 PK 94.3 -28.6 2.78V 77 61.53 4.16
2 | *5745.00 113.1 PK 2.78V 77 110.28 2.82
3 | *5745.00 102.3 AV 2.78V 77 99.48 2.82
4 | #5904.39 56.6 PK 83.4 -26.9 2.78V 77 52.24 4.31
5 | 11490.00 56.2 PK 74.0 -17.8 1.00 V 360 42.74 13.46
6 | 11490.00 45.7 AV 54.0 -8.3 1.00 V 360 32.24 13.46
7 | #17235.00 59.8 PK 74.0 -14.2 1.63V 166 41.35 18.45
8 | #17235.00 47.2 AV 54.0 -6.8 1.63V 166 28.75 18.45
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5." *": Fundamental frequency.
6. " #": The radiated frequency is out of the restricted band.
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FREQUENCY RANGE | 1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I(:I\RIIII-EIg LEVEL ( d;l:ll\;l'm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5664.53 58.0 PK 79.0 -21.0 1.82H 345 53.85 4.10
2 *5785.00 110.0 PK 1.83H 345 107.11 2.89
3 *5785.00 99.8 AV 1.83H 345 96.91 2.89
4 #5923.33 57.4 PK 69.4 -12.1 1.82H 345 53.01 4.34
5 11570.00 57.9 PK 74.0 -16.1 1.24 H 136 44.66 13.24
6 11570.00 45.6 AV 54.0 -8.4 1.24 H 136 32.36 13.24
7 | #17355.00 57.3 PK 74.0 -16.7 1.52H 184 38.20 19.10
8 | #17355.00 45.0 AV 54.0 -9.0 1.52 H 184 25.90 19.10
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. l(:I\RnII-EIg LEVEL ( d;'::n\;rm) M?:BC:IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5668.79 57.8 PK 82.1 -24.4 1.37V 295 53.68 4.11
2 *5785.00 111.9 PK 1.37V 295 109.01 2.89
3 *5785.00 101.6 AV 1.37V 295 98.71 2.89
4 #5920.58 57.2 PK 71.5 -14.2 1.37V 295 52.90 4.33
5 11570.00 60.1 PK 74.0 -13.9 249V 322 46.86 13.24
6 11570.00 48.1 AV 54.0 -5.9 249V 322 34.86 13.24
7 | #17355.00 65.2 PK 74.0 -8.8 3.99V 216 46.10 19.10
8 | #17355.00 51.5 AV 54.0 -2.5 3.99V 216 32.40 19.10
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5. " *": Fundamental frequency.
6. " #": The radiated frequency is out of the restricted band.
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FREQUENCY RANGE | 1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I(:I\RIIII-EIg LEVEL ( d;l:ll\;l'm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5655.81 57.8 PK 72.5 -14.8 271 H 145 53.69 4.08
2 *5825.00 111.0 PK 2.72H 147 108.06 2.94
3 *5825.00 100.8 AV 2.72H 147 97.86 2.94
4 #5916.15 57.1 PK 74.7 -17.7 271 H 145 52.72 4.33
5 11650.00 57.1 PK 74.0 -16.9 1.15H 316 43.89 13.21
6 11650.00 44 .8 AV 54.0 -9.2 1.15H 316 31.59 13.21
7 | #17475.00 56.4 PK 74.0 -17.6 1.42H 360 36.97 19.43
8 | #17475.00 441 AV 54.0 -9.9 1.42H 360 24.67 19.43
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. l(:I\RnII-EIg LEVEL ( d;'::n\;rm) M?:BC:IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5663.73 56.8 PK 78.4 -21.6 1.30 V 294 52.66 4.09
2 *5825.00 113.3 PK 1.30V 294 110.36 2.94
3 *5825.00 103.2 AV 1.30V 294 100.26 2.94
4 #5911.25 57.5 PK 78.3 -20.8 1.30V 294 53.19 4.32
5 11650.00 59.1 PK 74.0 -14.9 1.07V 360 45.89 13.21
6 11650.00 47.1 AV 54.0 -6.9 1.07V 360 33.89 13.21
7 | #17475.00 63.8 PK 74.0 -10.2 1.64 V 161 44.37 19.43
8 | #17475.00 50.2 AV 54.0 -3.8 1.64 V 161 30.77 19.43
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5. " *": Fundamental frequency.
6. " #": The radiated frequency is out of the restricted band.
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802.11n (HT40)

FREQUENCY RANGE |1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA | TABLE RAW |CORRECTION
NO. '(:':Eg LEVEL ( d;m;rm) M‘(\:;'IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 | #5656.65 64.0 PK 73.1 -9.1 1.78 H 344 59.93 4.08
2 | *5755.00 107.1 PK 1.78 H 344 104.26 2.84
3 | *5755.00 97.1 AV 1.78 H 344 94.26 2.84
4 | #5906.15 58.6 PK 82.1 -23.6 1.78 H 344 54.25 4.31
5 | 11510.00 54.2 PK 74.0 -19.8 119 H 325 40.77 13.43
6 | 11510.00 41.7 AV 54.0 -12.3 119 H 325 28.27 13.43
7 | #17265.00 55.2 PK 74.0 -18.8 1.33 H 360 36.64 18.56
8 | #17265.00 41.3 AV 54.0 -12.7 1.33H 360 22.74 18.56
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA | TABLE RAW |CORRECTION
NO. l(:l\RnES LEVEL ( d;m;rm) M?:;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 | #5659.95 66.0 PK 75.6 -9.6 114V 286 61.94 4.09
2 | *5755.00 109.4 PK 114V 286 106.56 2.84
3 | *5755.00 99.5 AV 114V 286 96.66 2.84
4 | #5910.01 61.9 PK 79.3 -17.4 114V 286 57.59 4.32
5 | 11510.00 54.7 PK 74.0 -19.3 248V 320 41.27 13.43
6 | 11510.00 42.6 AV 54.0 -11.4 248V 320 29.17 13.43
7 | #17265.00 55.4 PK 74.0 -18.6 4.00V 226 36.84 18.56
8 | #17265.00 41.4 AV 54.0 -12.6 4.00 V 226 22.84 18.56
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5." *": Fundamental frequency.
6. " #": The radiated frequency is out of the restricted band.
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FREQUENCY RANGE | 1GHz ~ 40GHz FUNCTION Average (AV)
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I(:I\RIIII-EIZJ) LEVEL ( d';::n\;rm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5677.57 67.4 PK 88.6 -21.3 250 H 119 63.25 412
2 *5795.00 109.7 PK 250 H 119 106.78 2.92
3 *5795.00 98.3 AV 250 H 119 95.38 2.92
4 #5924.10 63.8 PK 68.9 -5.0 250 H 119 59.49 4.34
5 11590.00 54.2 PK 74.0 -19.8 1.12H 324 41.02 13.18
6 11590.00 42.1 AV 54.0 -11.9 1.12H 324 28.92 13.18
7 | #17385.00 56.2 PK 74.0 -17.8 1.36 H 360 36.88 19.32
8 | #17385.00 42.0 AV 54.0 -12.0 1.36 H 360 22.68 19.32
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I(:anEg LEVEL ( d;'::n\;rm) M?:BC;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 #5699.24 72.9 PK 104.6 -31.7 1.14V 297 68.72 4.19
2 *5795.00 108.8 PK 1.14V 297 105.88 2.92
3 *5795.00 99.2 AV 1.14V 297 96.28 2.92
4 #5917.01 66.6 PK 741 -7.5 1.14V 297 62.30 4.33
5 11590.00 54.5 PK 74.0 -19.5 245V 329 41.32 13.18
6 11590.00 42.3 AV 54.0 -11.7 245V 329 29.12 13.18
7 | #17385.00 | 55.5PK 74.0 -18.5 4.00V 218 36.18 19.32
8 | #17385.00 41.3 AV 54.0 -12.7 4.00V 218 21.98 19.32
REMARKS:
1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.
4. Margin value = Emission Level — Limit value
5. " *": Fundamental frequency.
6. " #": The radiated frequency is out of the restricted band.
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Below 1GHz Data:
802.11n (HT20)
FUNCTION Quasi-Peak (QP)
FREQUENCY RANGE |below 1GHz
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I(:I\RIIES LEVEL ( d;'::n\;;rm) M‘(\:;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 36.15 28.1 QP 40.0 -11.9 2.00H 313 37.82 -9.71
2 73.16 30.7 QP 40.0 -9.3 2.00H 106 42.46 -11.73
3 81.21 33.2QP 40.0 -6.8 2.00H 77 47.05 -13.87
4 148.16 29.2 QP 43.5 -14.3 2.00H 254 37.72 -8.51
5 250.11 29.8 QP 46.0 -16.2 1.45H 22 39.62 -9.84
6 599.86 38.9 QP 46.0 -7 1.37H 318 39.45 -0.59
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I(:I\RIIES) LEVEL ( d;lllill\;;l'm) M?:;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 73.83 31.8QP 40.0 -8.2 2.00V 118 43.61 -11.80
2 110.77 32.7 QP 43.5 -10.8 1.50 V 112 4412 -11.41
3 141.30 31.2QP 43.5 -12.3 2.00V 283 40.14 -8.90
4 250.12 29.5 QP 46.0 -16.5 1.00V 28 39.37 -9.84
5 625.06 34.8 QP 46.0 -11.2 1.50 V 41 34.90 -0.08
6 750.14 37.4 QP 46.0 -8.6 1.00V 36 35.51 1.88
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Emission Level — Limit value
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4.2 Transmit Power Measurment
4.2.1  Limits of Transmit Power Measurement
Operation -
Band EUT Category Limit
1 Watt (30 dBm)
. - .
Outdoor Access Point (Max. e.i.r.p = 125mW(21 dBm) at any elevation
angle above 30 degrees as measured from the
horizon)
U-NII-1
Fixed point-to-point Access Point 1 Watt (30 dBm)
Indoor Access Point 1 Watt (30 dBm)
Mobile and Portable client device 250mW (24 dBm)
U-NII-2A 250mW (24 dBm) or 11 dBm+10 log B*
U-NII-2C 250mW (24 dBm) or 11 dBm+10 log B*
U-NII-3 \ 1 Watt (30 dBm)
*B is the 26 dB emission bandwidth in megahertz

Per KDB 662911 Method of conducted output power measurement on IEEE 802.11 devices,
Array Gain = 0 dB (i.e., no array gain) for Nant < 4;

Array Gain = 0 dB (i.e., no array gain) for channel widths = 40 MHz for any Nanr;

Array Gain = 5 log(Nant/Nss) dB or 3 dB, whichever is less for 20-MHz channel widths with Nayt 2 5

For power measurements on all other devices: Array Gain = 10 log(Nant/Nss) dB.

422 Test Setup

Power Meter

Attenuator Average Power Sensor

EUT

4.2.3 Test Instruments
Refer to section 4.1.2 to get information of above instrument.

424 Test Procedure
Method PM is used to perform output power measurement, trigger and gating function of wide band power

meter is enabled to measure max output power of TX on burst. Duty factor is not added to measured value.

4.2.5 Deviation from Test Standard

No deviation.
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4.2.6 EUT Operating Condition

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.
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4.2.7 Test Result
802.11a
Average Average
Chan. Ch?I\rJIHFZr)eq. Power Power Limit (dBm) Pass / Falil
(mW) (dBm)
149 5745 87.498 19.42 30 Pass
157 5785 86.896 19.39 30 Pass
165 5825 85.114 19.30 30 Pass
802.11n (HT20)
Chan. Average Power (dBm) Total Total -
Limit Pass /
Chan. Freq. Power Power (dBm) Fail
(MHz) Chain 0 Chain 1 (mW) (dBm)
149 5745 18.34 19.43 155.934 | 21.93 30 Pass
157 5785 18.23 19.41 153.824 | 21.87 30 Pass
165 5825 18.30 19.38 154.304 | 21.88 30 Pass
802.11n (HT40)
Chan. Average Power (dBm) Total Total -
Limit Pass /
Chan. Freq. Power Power (dBm) Fail
(MHz) Chain 0 Chain 1 (mW) (dBm)
151 5755 18.36 19.06 149.087 | 21.73 30 Pass
159 5795 18.33 19.12 149.735 | 21.75 30 Pass

Report No.: RF130702E05C
Reference No.: 160509E02

Page No. 32/45

Report Format Version:6.1.1




B L
/—*\f?(\
S 7
5 c|

g
)
sVl

28

4.3 Peak Power Spectral Density Measurement

4.3.1 Limits of Peak Power Spectral Density Measurement

Operation Band EUT Category Limit
U-NII-1 Outdoor Access Point
Fixed point-to?point Access 17dBm/ MHz
Point
Indoor Access Point
Mobile and Pgrtable client 11dBm/ MHz
device
U-NII-2A 11dBm/ MHz
U-NII-2C 11dBm/ MHz
U-NII-3 \ 30dBm/ 500kHz
4.3.2 Test Setup
Spectrum
EUT Attenuator | ‘ Analyzer

4.3.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.3.4 Test Procedure

—_

Set span to encompass the entire emission bandwidth (EBW) of the signal.

2. Set RBW =300 kHz, Set VBW = 1 MHz, Detector = RMS

3. Use the peak marker function to determine the maximum power level in any 300 kHz band segment
within the fundamental EBW.

4. Scale the observed power level to an equivalent value in 500 kHz by adjusting (reducing) the

measured power by a bandwidth correction factor (BWCF) where BWCF = 10log(500 kHz/300kHz)

Sweep time = auto, trigger set to “free run”.

Trace average at least 100 traces in power averaging mode.

Record the max value

No o

4.3.5 Deviation from Test Standard

No deviation.

4.3.6 EUT Operating Condition

Same as Iltem 4.3.6.
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4.3.7 Test Results
802.11a
Chan Chan. Freq. PSD PSD Limit Pass
' (MHz) (dBm/300kHz) (dBm/500kHz) (dBm/500kHz) /Fail
149 5745 -0.86 1.36 30 Pass
157 5785 -1.13 1.09 30 Pass
165 5825 -1.19 1.03 30 Pass
802.11n (HT20)
X G Chan. Freq. PSD 10log (N=2)|  Total PSD Limit Pass
149 5745 -1.26 0.96 3.01 3.97 28.48 Pass
0 157 5785 -1.37 0.85 3.01 3.86 28.48 Pass
165 5825 -1.45 0.77 3.01 3.78 28.48 Pass
149 5745 -1.32 0.90 3.01 3.91 28.48 Pass
1 157 5785 -1.37 0.85 3.01 3.86 28.48 Pass
165 5825 -1.46 0.76 3.01 3.77 28.48 Pass

Note: 1. Directional gain = 10 log[(10%"2° + 10%2%%)2/ 2] = 7.52dBi > 6dBi, therefore the limit needs to
reduce, so the power density limit shall be reduced to 30-(7.52-6) = 28.48dBm.

802.11n (HT40)

TX Chan. | Chan. Freq. PSD 10log (N=2)|  Total PSD Limit Pass
chain (MHz) (0Bm/300kHz) | (dBm/500KH2) dB (dBm/500kHz) | (dBm/500kHz) | /Falil

151 5755 -5.26 -3.04 3.01 -0.03 28.48 Pass

0 159 5795 -5.15 -2.93 3.01 0.08 28.48 Pass

151 5755 -5.64 -3.42 3.01 -0.41 28.48 Pass

1 159 5795 -5.53 -3.31 3.01 -0.30 28.48 Pass

Note: 1. Directional gain = 10 log[(10%"2° + 10922/ 2] = 7.52dBi > 6dBi, therefore the limit needs to
reduce, so the power density limit shall be reduced to 30-(7.52-6) = 28.48dBm.
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Spectrum Plot of Worst Value

802.11a — Chain 1: CH 149

| 802.11n (HT20) — Chain 0: CH 149

REW 300 kHz [T11RM VB Merker 1 [T1] REVY 300 kHz [T1]RM VIEW Marker 1 [T1]
WE 1 MHz 086 dBm WBW 1 Mz -1 .25 4Bm
515 7e1315 dBm At 2008 ST 100 ms S7AS0CHT | 5 g FE1315 dBm At 2008 ST 100 ms 574408 GHz
: CfSet 215 a5 : CfSet 215 a5
1 1
SWP 100 of 100 SWP 100 of 100
685 : ; ( ) 885 : . ( )

T T T
Center 5745 GHz BWHzI Span 60 WHT

T T T
Center 5745 GHz BWHzI Span 60 WHT

802.11n (HT40) — Chain 0: CH 159

REW 300 kHz [T11Ri VIEW

Marker 1(T1]
WEW 1 MHT 515 dBm
5 it 315 dEm Aft 2008 ST 100 ms 5.78596 GHz
T 15 0B
:
‘N MVM \
SWP 100 of 100
LR ; i ( : )

T T T
Center 5785 GHz 12 MHz/ Span 120 MHz
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4.4 Frequency Stability Measurement

441 Limits of Frequency Stability Measurement

The frequency of the carrier signal shall be maintained within band of operation

442 Test Setup

Temperature
Chamber

—

Spectrum Analyzer H
N, /J

_ e¥Viier

-

/ |

/ " .

AC Power Supply i |

443 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.4.4 Test Procedure

a. The EUT was placed inside the environmental test chamber and powered by nominal AC voltage.

b. Turn the EUT on and couple its output to a spectrum analyzer.

c. Turn the EUT off and set the chamber to the highest temperature specified.

d. Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize, turn the EUT on
and measure the operating frequency after 2, 5, and 10 Minutes.

e. Repeat step 2 and 3 with the temperature chamber set to the lowest temperature.

f. The test chamber was allowed to stabilize at +20 degree C for a minimum of 30 Minutes. The supply voltage
was then adjusted on the EUT from 85% to 115% and the frequency record.

4.4.5 Deviation from Test Standard

No deviation.

446 EUT Operating Condition

Set the EUT transmit at un-modulation mode to test frequency stability.
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4.4.7 Test Results

Frequency Stability Versus Temp.

Operating Frequency: 5745 MHz

0 Minute 2 Minute 5 Minute 10 Minute
TEMP Power
-\ | Supply | Measured Measured Measured Measured
(€) (vac) | Frequency | Pass/Fail | Frequency | Pass/Fail | Frequency| Pass/Fail | Frequency| Pass/Fail
(MHz) (MHz) (MHz) (MHz)
50 120 | 5745.0202 Pass 5745.015 Pass 5745.0172 Pass 5745.0202 Pass
40 120 | 5744.9828 Pass 5744.9852 Pass 5744.983 Pass 5744.9859 Pass
30 120 | 5744.9893 Pass 5744.9866 Pass 5744.9867 Pass 5744.9888 Pass
20 120 | 5745.0166 Pass 5745.0146 Pass 5745.0122 Pass 5745.0129 Pass
10 120 | 5745.0211 Pass 5745.0239 Pass 5745.0226 Pass 5745.0209 Pass
0 120 | 5745.0146 Pass 5745.0165 Pass 5745.0123 Pass 5745.0146 Pass
-10 120 | 5744.9698 Pass 5744.9694 Pass 5744.9706 Pass 5744.9737 Pass
-20 120 5744.9759 Pass 57449797 Pass 5744.975 Pass 5744.9771 Pass
-30 120 | 5744.9906 Pass 5744.9889 Pass 5744.9892 Pass 5744.9893 Pass
Frequency Stability Versus Voltage
Operating Frequency: 5745 MHz
0 Minute 2 Minute 5 Minute 10 Minute
TEMP. Power
) *| Supply | Measured Measured Measured Measured
(vac) |Frequency| Pass/Fail |Frequency| Pass/Fail |Frequency| Pass/Fail |Frequency| Pass/Fail
(MHz) (MHz) (MHz) (MHz)

138 | 5745.0173 Pass 5745.0154 Pass 5745.0129 Pass 5745.0127 Pass
20 120 | 5745.0166 Pass 5745.0146 Pass 5745.0122 Pass 5745.0129 Pass
102 | 5745.0156 Pass 5745.0149 Pass 5745.0129 Pass 5745.0127 Pass
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4.5 6dB Bandwidth Measurment
4.5.1 Limits of 6dB Bandwidth Measurement

The minimum of 6dB Bandwidth Measurement is 0.5MHz.

452 Test Setup

Spectrum
EUT Attenuator | ‘ Analyzer

45.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

454 Test Procedure
MEASUREMENT PROCEDURE REF

Set resolution bandwidth (RBW) = 100kHz

Set the video bandwidth (VBW) = 3 x RBW, Detector = Peak.
Trace mode = max hold.

Sweep = auto couple.

Measure the maximum width of the emission that is constrained by the frequencies associated with the
two amplitude points (upper and lower) that are attenuated by 6 dB relative to the maximum level
measured in the fundamental emission

® o0 op

4.5.5 Deviation from Test Standard
No deviation.

456 EUT Operating Condition

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.
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457 Test Results

802.11a
6dB Bandwidth Minimum Limit .
Channel Frequency (MHz) (MHz) (MHz2) Pass / Fail
149 5745 15.16 0.5 Pass
157 5785 15.20 0.5 Pass
165 5825 15.17 0.5 Pass
802.11n (HT20)
6dB Bandwidth (MHz - -
Channel Fr?,\‘jl‘;lezr)‘cy M7iz) M'”'r(“lvllﬁ“z)L'm't Pass / Fail
Chain 0 Chain 1
149 5745 15.16 15.22 0.5 Pass
157 5785 15.15 15.21 0.5 Pass
165 5825 15.20 15.18 0.5 Pass
802.11n (HT40)
6dB Bandwidth (MHz) - -
Channel F“(al\‘jl‘l’fzr;cy M'”'E““m“z)"'m't Pass / Fail
Chain 0 Chain 1
151 5755 35.27 35.76 0.5 Pass
159 5795 35.20 35.46 0.5 Pass
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Spectrum Plot of Worst Value
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802.11n (HT20)_Chain 0 / CH157
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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802.11a

Annex A- Radiated Out of Band Emisison (OOBE) Measurement (For U-NII-3 band)

CH 149 5745 MHz

! ' ' ' |
5550 5600 5650 5700 5750 5800

Horiontal Vertical
. N - 0
\ Il © iy
Ko . Jo Y
: s . EANI
& L u'w %“u'w" 2 MM \‘Lw'\ 2
597"”’""’"”"”‘”}"“""'% Mg u‘*}-: ot o ™ i o

i i | | |
5550 5600 5650 5700 5750 5800
Frequency (MHz)

5950 60006025 SSSD SGDD

SD

STDD

59‘5!} ED‘DDED‘ZS 5550 5600 5650 STIDD 57‘50 5800 58‘5!} SB‘DD 59‘5!} ED‘DDED‘ZS
Frequency (MHz) Frequency (MHz)
CH 157 5785 MHz
Horiontal Vertical
Level Level
(dBuV/m) (dBuVim)
140 140-
120 120
110 10
i [l
o /0 © g
FN . [
. £ " A"
. AN . AN
! | | | | 50,

750 500
Frequency (MHz)

5850 SBDD 5950 EDDD 5025

CH165 5825 MHz

Frequency (MHz)

|
5550 SGDD SD STDD 5750 5800 5850

5950 EDDDEDZS SSSD SGDD

SGSD

STDD

Horiontal Vertical
” ] . ]
1 N M
. il . Y
ik} . i
. Irfﬂ " M’ WM
M MWW o8 Hibbsaonen

|
5750 5800

Frequency (MHz)

5850 SBDD 5950 EDDD 5025

Report No.: RF130702E05C
Reference No.: 160509E02

Page No. 42/ 45

Report Format Version:6.1.1




802.11n (HT20)
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802.11n (HT40)
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Appendix — Information on the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are accredited and
approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Linko EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END ---
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