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Laboratories Introduction

SIEMIC, headquartered in the heart of Silicon Valley, with superior facilities in US and Asia, is one of the leading
independent testing and certification facilities providing customers with one-stop shop services for Compliance Testing
and Global Certifications.

UuwruLraoe

In addition to testing and certification, SIEMIC provides initial design reviews and compliance management throughout a
project. Our extensive experience with China, Asia Pacific, North America, European, and International compliance
requirements, assures the fastest, most cost effective way to attain regulatory compliance for the global markets.

Accreditations for Conformity Assessment

Country/Region Scope
USA EMC, RF/Wireless, SAR, Telecom
Canada EMC, RF/Wireless, SAR, Telecom
Taiwan EMC, RF, Telecom, SAR, Safety
Hong Kong RF/Wireless, SAR, Telecom
Australia EMC, RF, Telecom, SAR, Safety
Korea EMI, EMS, RF, SAR, Telecom, Safety
Japan EMI, RF/Wireless, SAR, Telecom
Singapore EMC, RF, SAR, Telecom
Europe EMC, RF, SAR, Telecom, Safety
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1. Report Revision History
Report No. Report Version Description Issue Date
14021236-FCC-R1 NONE Original January 29, 2015

2. Customer information

Applicant Name

Shandong Bittel Electronics Co.,Ltd.

Applicant Add

No.1 N. Rizhao Rd., Rizhao,Shandong,China

Manufacturer

Shandong Bittel Electronics Co.,Ltd.

Manufacturer Add

No.1 N. Rizhao Rd., Rizhao,Shandong,China

3. Test site information

Lab performing tests

SIEMIC (Nanjing-China) Laboratories

2-1 Longcang Avenue Yuhua Economic and

Lab Address Technology Development Park, Nanjing, China
FCC Test Site No. 986914

IC Test Site No. 4842B-1

Test Software Labview of SIEMIC version 1.0
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4. Equipment under Test (EUT) Information

Description of EUT:

Main Model:
Serial Model:
Date EUT received:

Test Date(s):

Conducted AV Power (dBm)

Antenna Gain:

Type of Modulation:

RF Operating Frequency (ies):

Number of Channels:

Port:
Input Power:
Trade Name :

FCC ID:

Wireless Access Point

Lim-AP

N/A

December 31, 2014

January 17 to January 22, 2015

802.11b:17.54 dBm(ANT2#)
802.11g:15.02 dBm(ANT2#)
802.11n(20M):15.04 dBm(ANT2#)
802.11n(40M):15.31 dBm(ANT2#)
802.11n(20M):16.55 dBm(MIMO)
802.11n(40M):16.95 dBm(MIMO)

== = =

WIFI ANT1#: 3 dBi
WIFI ANT2#: 3 dBi

802.11b/g/n: DSSS/OFDM

802.11b/g/n(20M): 2412-2462 MHz(TX/RX)
802.11n(40M): 2422-2452 MHz (TX/RX)

802.11b/g/n(20M): 11CH
802.11n(40M): 7CH

RJ45 Port *2
Power Supply By 48V 500mA POE
Limark

WI6LIM-AP
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5. Test Summary

The product was tested in accordance with the following specifications.
All testing has been performed according to below product classification:

FCC Rules Description of Test Result
§ 15.247 (i), §2.1091 RF Exposure Compliance
§ 15.203 Antenna Requirement Compliance
§ 15.247 (a)(2) DTS (6 dB&20 dB) CHANNEL BANDWIDTH Compliance
§ 15.247(0)(3) Conducted Maximum Output Power Compliance
§15.247(e) Power Spectral Density Compliance
§ 15.247(d) Band-Edge & Unwanted Emissions into Non-Restricted Frequency Compliance
Bands
§ 15.207 (a), AC Power Line Conducted Emissions Compliance
Radiated Spurious Emissions & Unwanted Emissions .
§15.205, §15.209, § 15.247(d) into Restricfed Frequency Bands Compliance
Measurement Uncertainty
Emissions
Test Item Description Uncertainty
Confidence level of approximately 95% (in the case where
Radiated Emissions distributions are normal), with a coverage factor of 2 (for EUTs < 3.952dB

0.5m X 0.5m X 0.5m)
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6. Measurements, Examination And Derived Results

6.1 RF Exposure

The EUT is a mobile device, thus requires thus requires RF exposure evaluation;
please refer to RF EXPOSURE REPORT: 14021236-FCC-H1.
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6.2 Antenna Requirement

Applicable Standard

According to § 15.203, an intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a unique
coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this section. The manufacturer may
design the unit so that a broken antenna can be replaced by the user, but the user of a standard antenna jack or electrical connector
is prohibited. The structure and application of the EUT were analyzed to determine compliance with section §15.203 of the rules.
§15.203 state that the subject device must meet the following criteria:

a. Antenna must be permanently attached to the unit.

b.  Antenna must use a unique type of connector to attach to the EUT.

Unit must be professionally installed, and installer shall be responsible for verifying that the correct antenna is employed with the unit.
And according to FCC 47 CFR section 15.247 (b), if the transmitting antennas of directional gain greater than 6dBi are used, the
power shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Antenna Connector Construction
The antenna is up to ANTENNA REQUIREMENT.
Result: Compliance.
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6.3 DTS (6 dB&20 dB) Channel Bandwidth

Temperature 20°C

Relative Humidity 50%

Atmospheric Pressure 1019mbar

Test date ; January 22, 2015

Tested By : Herith Shi

Spec ltem | Requirement Applicable

§ 15.247(a)(2) a) 6dB BW=500kHz; v

RSS Gen (4.6.1) b) 20dB BW: For FCC reference only; required by IC. v
Test Setup oor—OEO——©

Spectrum Analyzer EUT

Test Procedure

558074 D01 DTS Meas Guidance v03r02, 8.1 DTS bandwidth

6dB Emission bandwidth measurement procedure

- SetRBW =100 kHz.

- 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 frequencies)
that are attenuated by 6 dB relative to the maximum level measured in the
fundamental emission.

- 20dB bandwidth
C63.10 Occupied Bandwidth (OBW=20dB bandwidth)

- Set RBW = 1%-5% OBW.

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

- Set the span range between 2 times and 5 times of the OBW.

- Sweep time=Auto, Detector=PK, Trace=Max hold.

- Once reference level is established, the equipment is conditioned with typical
modulating signal to produce the worst-case (i.., the widest) bandwidth. Unless
otherwise specified for an unlicensed wireless device, measure the bandwidth at
the 20 dB level with respect to the reference level.

Remark

Result ¥ Pass ' Fail
Test Data ~ Yes L INIA
Test Plot ¥ Yes (See below) NI
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6dB Bandwidth (ANT1#) measurement result

Type Test mode CH Freq (MHz) Result (MHz) Limit (MHz) Result

Low 2412 10.20 >0.5 Pass

802.11b Mid 2437 10.20 >0.5 Pass

High 2462 10.20 >0.5 Pass

Low 2412 16.62 >0.5 Pass

802.11g Mid 2437 16.68 >0.5 Pass

6dB BW High 2462 16.62 >0.5 Pass

Low 2412 17.88 >0.5 Pass

802.11n(20M) Mid 2437 17.88 >0.5 Pass

High 2462 17.88 >0.5 Pass

Low 2422 36.72 >0.5 Pass

802.11n(40M) Mid 2437 36.72 >0.5 Pass

High 2452 36.72 >0.5 Pass

6dB Bandwidth (ANT2#) measurement result

Type Test mode CH Freq (MHz) Result (MHz) Limit (MHz) Result

Low 2412 10.20 >(0.5 Pass

802.11b Mid 2437 10.20 >0.5 Pass

High 2462 10.20 >0.5 Pass

Low 2412 16.56 >0.5 Pass

802.11g Mid 2437 16.62 >0.5 Pass

6dB BW High 2462 16.62 >0.5 Pass

Low 2412 17.88 >(0.5 Pass

802.11n(20M) Mid 2437 17.88 >0.5 Pass

High 2462 17.82 >0.5 Pass

Low 2422 36.72 >0.5 Pass

802.11n(40M) Mid 2437 36.72 >0.5 Pass

High 2452 36.72 >0.5 Pass
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20 dB Bandwidth (ANT1#) measurement result

Type Test mode CH Freq (MHz) Result (MHz) Limit (MHz) Result
Low 2412 16.32 >0.5 Pass

802.11b Mid 2437 16.26 >0.5 Pass

High 2462 16.26 >0.5 Pass

Low 2412 20.34 >0.5 Pass

802.11g Mid 2437 19.98 >0.5 Pass

High 2462 20.34 >0.5 Pass

2008 BW Low 2412 21.60 >0.5 Pass
802.11n(20M) Mid 2437 21.28 >0.5 Pass

High 2462 21.36 >0.5 Pass

Low 2422 42.00 >0.5 Pass

802.11n(40M) Mid 2437 41.88 >0.5 Pass

High 2452 41.88 >0.5 Pass

20 dB Bandwidth (ANT2#) measurement result

Type Test mode CH Freq (MHz) Result (MHz) Limit (MHz) Result
Low 2412 16.40 >(0.5 Pass

802.11b Mid 2437 16.40 >0.5 Pass

High 2462 16.40 >0.5 Pass

Low 2412 19.76 >0.5 Pass

802.11g Mid 2437 20.16 >0.5 Pass

High 2462 20.00 >0.5 Pass

20d8 BW Low 2412 21.36 >(0.5 Pass
802.11n(20M) Mid 2437 20.88 >0.5 Pass

High 2462 21.36 >0.5 Pass

Low 2422 42.36 >0.5 Pass

802.11n(40M) Mid 2437 41.52 >0.5 Pass

High 2452 41.40 >0.5 Pass
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Test Plots
6dB Bandwidth (ANT1#) measurement result
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6dB Bandwidth (ANT2#) measurement result
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6dB Bandwidth - Mid CH 2452- 802.11n(40M)-(ANT2#)
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20dB Bandwidth (ANT1#) measurement result

@ RBW 300 kHz Marker 1 [T1 ] @ REW 300 kHz Marker 1 [T1 1
VBW 1 WHz 1.35 dem VBW 1 WHz 1.73 dem
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.411040000 GHz Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.436040000 GHz
20 Offfet 0.5 a8 naB [T1 20]00 ab 20 Offfet 0.5 dB naB [T1 20]00 ab
BW 16320000000 WHz BW 16260000000 WHz
o remp. 3] [T2 nab] o remp 3] (12 nab]
- 19{08 dbr - 1787 B
g 1 2|. 403840000 GHz g 1 2|. 428900000 GHz
A X 4 A annkalannan

A
vy A P2t
-18 dem
2].4201601 Hz
-10
T2

|/ N
P U]

Center 2.412 GHz 3 WHz/ Span 30 MHz

Date: 22.JAN.2015 10:32:12

\

i o Y
P g

17170 dom
M\;,M,m hoo ohz
:

Center 2.437 GHz 3 WHz/ Span 30 MHz

Date: 22.JAN.2015 10:34:00

20dB Bandwidth - Low CH 2412 - 802.11b-(ANT1#)

20dB Bandwidth - Mid CH 2437 - 802.11b-(ANT1#)

® RBW 300 kHz Marker 1 [T1 ] ® RBW 300 kHz Marker 1 [T1 ]
VBW 1 WHz 2.02 dBm VBW 1 WHz -0.89 der
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.463020000 GHz Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.416560000 GHz
20 Offfet 0.5 dB ndB [TL]  20[00 dB 20 Offfet 0.% dB ndé [TL] _ 20[00 dB
BW 16[.260000000 WHz BW  20[.340000p00 WHz
Temp 1| [T1 ndg1 Temp 1| [T1 ndg1
1750 dem 2095 dem
L P ! 2[. 453900000 GHz L P 2(.401980p00 GHz
5| aaaaradaXaan : P A 1 : P
v d T . | e R s T
-1766 dem ot 21{08 dBm
2| 470160p00 GHz 2 20p00 GHz
T T2
-
-20 -20
~ Hw
M/J \\\ v T
I U * i
-60 -60
-70 -70
Center 2.462 GHz 3 MHz/ Span 30 MHz Center 2.412 GHz 3 MHz/ Span 30 MHz

Date: 22.JAN.2015 10:34:47

Date: 22.JAN.2015 10:35:40

20dB Bandwidth - High CH 2462 - 802.11b-(ANT1#)

20dB Bandwidth - Low CH 2412 - 802.11g-(ANT1#)

® RBW 300 kHz Marker 1 [T1 ] % RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 0.64 dBr VBW 1 MHz 0.17 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.434120000 GHz Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.458040000 GHz
20 Offfet 0.5 dB nde 111 20[00 dB 20 offfet 0.5 dB i1 20[00 dB
B 19(.980000p00 MHz 20|. 340000000 MHz
10 Temp 1| [T1 ndp] 10 Temp 1| [T1 ndB]

-19[89 dBm
b 2}.426920p00 GHz

o repp 2| FF1 ndfl .
/"‘“ 20|38 dBr

2|.446900p00 GHz

] Mgz

e e,

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 22.JAN.2015 10:36:23

-20[81 dBm
1 2/.451560p00 GHz

o b Ttanin | remp 2| 11 ndpl .
/“‘A‘ Vo 2022 den

2}-471900p00 GHz

o e
v %

Center 2.462 GHz 3 MHz/ Span 30 MHz

Date: 22.JAN.2015 10:37:23

20dB Bandwidth - Mid CH 2437 - 802.11g-(ANT1#)

20dB Bandwidth - High CH 2462 - 802.11g-(ANT1#)
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®

Ref 20.5 dBm

RBW 300 kHz
VBW 1 MHz

Att 30 dB SWT 2.5 ms

Marker 1 [T1 ]
1.48
2.417440000

dBr

20 offket 0.5 dB

ndB [
BW 21| 600000p00

i1 20[00 dB
MHz

10 Temp 1| [T1 ndp] [ A
[ Pq -21[21 der
| . 2| 401280p00 GHz
P2 L
NWVM»MMJv&-\IMNAmAFALLLJ S o
2|.422880p00 GHz
-10

Center 2.412 GHz

Date:

4 MHz/

22.JAN.2015 10:38:59

Span 40 MHz

RBW 300 kHz

Marker 1 [T1 ]

VBW 1 MHz 0.94 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.440520000 GHz
20 Offfet 0.% dB ndB [Tl]  20[00 dB

BW 21| 280000000 MHz
Temp 1| [T1 ndB]
-20{95 dBm
N 2|.426360P00 GHz
2 t
Y P 21017 dBm
2|.447640p00 GHz

[,

b

Center 2.437 GHz

Date:

22.JAN.2015 10:39:47

4 MHz/

Span 40 MHz

20dB Bandwidth - Low CH 2412 - 802.11n(20M) -(ANT1#)

20dB Bandwidth - Mid CH 2437- 802.11n(20M) -(ANT1#)

® RBW 300 kHz Warker 1 [T1 ]
VBW 1 MHz 0.60 dBm
Ref 20.5 dam Att 30 dB SWT 2.5 ms 2.465360000 GHz
20 Offfet 0.% aB ndb L] 20[00 db
BW  21/.360000p00 MHz
Temp 1| [T1 ndf] [A
- 20|84 dBi
B . 2|.451280p00 GHz

fr R AR A A | s AT ] i

t
-20|64 dBm

\\\\\An

e

Center 2.462 GHz

Date:

4 MHz/

22.JAN.2015 10:40:37

Span 40 MHz

® RBW 300 kHz Warker 1 [T1 ]
VBW 1 MHz 3.60 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.434840000 GHz
20 Offfet 0.% aB ndb [TL1  20[00 db
BW  42[.00000000 WHz
Temp 1] [T1 ndb]
1P 23|96 der
) 2| 401240000 GHz
2 +
b 23| 79 dem
3) 443240p00 GHz
-10

]

Center 2.422 GHz

Date:

22.JAN.2015 10:41:45

6 MHz/

Span 60 MHz

20dB Bandwidth - High CH 2462 - 802.11 n(20M) -(ANTL#)

20dB Bandwidth - Low CH 2422 - 802.11n(40M) -(ANT1#)

®

Ref 20.5 dBm

RBW 300 kHz
VBW 1 MHz

Att 30 dB SWT 2.5 ms

Marker 1 [T1 ]
-3.81
2.452240000

dB
GHz

20 Offfet 0.5 dB

nde (11 20[00 dB
BW  41|.880000p00 MHz
Temp 1| [T1 ndk:

-24f09
2| 416240p00

dBm
GHz

X“ Y " 24 é[(

2} 458120p00

dBr

",

&

Center 2.437 GHz

Date:

6 MHz/

22.JAN.2015 10:43:46

Span 60 MHz

®

RBW 300 kHz

Marker 1 [T1 ]

VBW 1 MHz -3.27 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.468560000 GHz
20 offfet 0.5 dB ndB [TL] _ 20[.00 dB
B 41[.880000p00 MHz
Temp 1| 111 ndfs
1 PK IR
o 2} 431000
P2 2]
bl -23[03 dsn
2} a72880b00 cHz
y M
/Amywjrpxry w““““q
Center 2.452 GHz 6 MHz/ Span 60 MHz

Date:

22.JAN.2015 10:45:00

20dB Bandwidth - Mid CH 2437- 802.11n(40M)-(ANT1#)

20dB Bandwidth - Mid CH 2452- 802.11n(40M)-(ANT1#)
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20dB Bandwidth (ANT2#) measurement result

® RBW 300 kHz Marker 1 [T1 ] @ REW 300 kHz Marker 1 [T1 1
VBW 1 Wz 5.93 der VBW 1 WHz 5.73 dem
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.411040¢ Gl Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.436040000 GHz
70 Offhet 0. a8 naB L1 20[00 ab 20 Offfet 0.5 dB naB [T1 20]00 ab
BW  16/.400000p00 MHz BW 16400000000 WHz
o : romp. 1| [T1. nab o . remp. 3] (T2 nab]
14]73 dBn 1373 dBn
TP o5 ‘ Aas ;
g 2|.403840p00 GHz o n/\[\/\/"VM'\ 2|.428840p00 GHz

N 2t t
-14[04 dBm
2].420240p00 GHz

-10 o

-
o0
Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 22.JAN.2015 10:14:26

2t t
-14|56 dBm
2[.445240p00 GHz

10 e

Center 2.437 GHz 4 WHz/ Span 40 MHz

Date: 22.JAN.2015 10:17:50

20dB Bandwidth - Low CH 2412 - 802.11b-(ANT2#)

20dB Bandwidth - Mid CH 2437 - 802.11b-(ANT2#)

® RBW 300 kHz Marker 1 [T1 ] ® RBW 300 kHz Marker 1 [T1 ]
VEW 1 MHz 5.71 dem VEW 1 MHz 4.10 dem
Ref 20.5 dem Att 30 de SWT 2.5 ms 2.461040000 GHz Ref 20.5 dem Att 30 de SWT 2.5 ms 2.418960000 GHz
20 Offfet 0.5 a8 ndB [TL1  20[00 dB 20 Offfet 0.5 a8 ndB L1 20[00 dB

BW  16[.400000p00 MHz
Temp 1| [T1 ndB]

T

14[07 dBm
2| 4538 5
i 2|.453840p00 GHz
P2t =]
-15[20 dBm
2|.470240p00 GHz

sl VT

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 22.JAN.2015 10:18:53

BW 19[.76000000 MHz
Temp 1| [T1 ndB]
1 16120 dBm

ol 40216 .
A Lrrrnaninan 2|.402160p00 GHz
P2t =
-15/84 dBm
2|.421920p00 GHz

ﬁAMA‘M /‘p/ \Z\\\%M.

A

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 22.JAN.2015 10:19:49

20dB Bandwidth - High CH 2462 - 802.11b-(ANT2#)

20dB Bandwidth - Low CH 2412 - 802.11g-(ANT2#)

® RBW 300 kHz Warker 1 [T1 ] ® RBW 300 kHz Warker 1 [T1 ]
VBW 1 MHz 3.95 dB VBW 1 MHz 3.64 dBm
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.432760000 GHz Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.467600000 GHz
20 Offfet 0.% dB nde [T[L]  20[00 dB 20 Offfet 0.% dB nde [T 20[00 dB
BW 20160000000 MHz BW 20000000000 MHz
Temp 1| [T1 ndb] Temp 1| [T1 ndb]
1 -15[76 dem -16[73 dem
| rnauann] 2| 426840000 GHz 2|.452080P00 GHz

IMWM MNMVJ

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 22.JAN.2015 10:20:35

P2t t L
1664 dem
2|.472080p00 GHz

il Wil
My
Center 2.462 GHz 4 NMHz/ Span 40 MHz

Date: 22.JAN.2015 10:21:28

20dB Bandwidth - Mid CH 2437 - 802.11g-(ANT24#)

20dB Bandwidth - High CH 2462 - 802.11g-(ANT24)
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® RBW 300 kHz Marker 1 [T1 ] (% RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 2.64 dbr VBW 1 MHZ 3.61 dBr
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.417680000 GHz Ref 20.5 dBm Att 30 dB SuT 2.5 ms 2.43 GHz
20 offfet 0.5 db nde 11 20[00 dB 20 offfet 0.5 B nde [Th1  20[00 db
Bw 21| 360000p00 HHz 5w 20[.880000p00 MHz
Temp 1| [T1 ndB] 10 [T1 ndf]
“17}46 dem ~16|12 dem
1 K] 1
i 2 21.401520p00 GHz 2| a26680p00 GHz

7 / Vel
7 ;
A oW

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 22.JAN.2015 10:22:31

16154 dBnm
2}.447560p00 GHz

e g

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 22.JAN.2015 10:23:15

20dB Bandwidth - Low CH 2412 - 802.11n(20M)-(ANT24)

20dB Bandwidth - Mid CH 2437- 802.11n(20M)-(ANT2#)

® MARKER 1 RBW 300 kHz Warker 1 [T1 ] % RBW 300 kHz Warker 1 [T1 ]
2.45012 GHz VBW 1 MHz 3.72 dém VBW 1 WHz 0.78 dBr
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.459120000 GHz Ref 20.5 dBm Att 30 dB SWT 2.5 ms 3 GHz
20 Offfet 0.5 B nds [TL1_ 20[00 dB 20 Offfet 0.5 dB >0[00 db
BW  21[.360000000 HHz 42| 360000f Hz
Temp 1| [T1 ndf] Temp 1| [T1 ndf]
— 1 15|58 den _— 1035 dbr
i 2|. 45120000 GHz a 1 2/401240p00 GHe
2 . Pt +
-16|08 dBm VV\ -18|86 dBm
2|.472560p00 GHz 2\1a3600p00 GHz
-10 10
T T
T
k™ ong ] ”
')‘M"“‘ Uiy, W
a0
50
60
70
Center 2.462 GHz 4 WHz/ Span 40 MHz Center 2.422 GHz 6 MHz/ Span 60 MHz

Date: 22.JAN.2015 10:25:20

Date: 22.JAN.2015 10:27:38

20dB Bandwidth - High CH 2462 - 802.11 n(20M) -(ANT2#)

20dB Bandwidth - Low CH 2422 - 802.11n(40M) -(ANT2#)

@ RBW 300 kHz Marker 1 [T1 ] ® RBW 300 kHz Marker 1 [T1 ]

VBW 1 MHz 1.12 dBm VBW 1 MHz 0.71 dBm

Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.439160000 GHz Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2.467720000 GHz

20 Offfet 0.5 dB ndB [Th]  20[00 dB 20 Offfet 0.5 dB ndB [Th]  20[00 dB

W 41]520000p00 MHz W 41]400000p00 MHz
Temp 1| [T1 ndk: [A] Temp 1| [T1 ndg: [A]

“18[50 dem “18[96 dem

L DK 1 2[.416480p00 GH. L DK 1 2[.431360000 GH:

e 7 2 00 cHe e 12 00 o
= £ 3 L £ 3 L

\/ 8[52 der V\ 1886 dbr

D00 GHz

= ]

Center 2.437 GHz 6 MHz/ Span 60 MHz

Date: 22.JAN.2015 10:28:45

2|\472760p00 GHz

Center 2.452 GHz 6 MHz/ Span 60 MHz

Date: 22.JAN.2015 10:30:33

20dB Bandwidth - Mid CH 2437- 802.11n(40M)-(ANT2#)

20dB Bandwidth - Mid CH 2452- 802.11n(40M)-(ANT2#)
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6.4 Maximum Output Power

Temperature 20°C

Relative Humidity 50%

Atmospheric Pressure 1019mbar

Test date ; January 22, 2015

Tested By : Herith Shi

Requirement(s):

Spec ltem Requirement Applicable
a) FHSS in 2400-2483.5MHz with = 75 channels: <1 Watt [
b) FHSS in 5725-5850MHz: <1 Watt [

§15.247(b) c) For all other FHSS in the 2400-2483.5MHz band: <0.125 Watt. [

(2)RSS210(ABA) | ) | FHSS in 902-928MHz with = 50 channels: <1 Watt n
e) FHSS in 902-928MHz with = 25 & <50 channels: <0.25 Watt [
f) DSSS in 902-928MHz, 2400-2483.5MHz, 5725-5850MHz: <1 Watt v

Test Setup QO - O

Spectrum Analyzer EUT

Test Procedure

558074 D01 DTS MEAS Guidance v03r02, 9.1.2 Integrated band power method
Maximum output power measurement procedure

a) Set span to at least 1.5 times the OBW.

b) Set RBW = 1-5% of the OBW, not to exceed 1 MHz.
c) Set VBW = 3 x RBW.
d) Number of points in sweep =2 x span / RBW. (This gives bin-to-bin spacing < RBW/2, so that
narrowband signals are not lost between frequency bins.)
) Sweep time = auto.
f) Detector = RMS (i.e., power averaging), if available. Otherwise, use sample detector mode.
g) If transmit duty cycle < 98 %, use a sweep trigger with the level set to enable triggering only on
full power pulses. The transmitter shall 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 %, and if each transmission is entirely at the maximum power control level, then the
trigger shall be set to “free run”.
h) Trace average at least 100 traces in power averaging (i.e., RMS) mode.
i) Compute power by integrating the spectrum across the OBW of the signal using the instrument’s
band power measurement function, with band limits set equal to the OBW band edges. If the
instrument does not have a band power function, sum the spectrum levels (in power units) at
intervals equal to the RBW extending across the entire OBW of the spectrum.

Remark

Result v Pass N Fail
Test Data v Yes [ N/A
Test Plot

- Yes (See below) - N/A

Note:
Antenna Gain 1=3 dbi
Antenna Gain 2=3 dbi

Array Gain=6dbi =10*log((10"(3/10)+(10(3/10)))
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Output Power (ANT1#) measurement result
Type Test mode CH Freq (MHz) Cpoor\],s:rczggé;/ (Ia'g::]t) Result
Low 2412 14.10 30 Pass
802.11b Mid 2437 13.79 30 Pass
High 2462 14.39 30 Pass
Low 2412 10.83 30 Pass
802.11¢ Mid 2437 10.71 30 Pass
Output High 2462 11.37 30 Pass
power Low 2412 11.03 30 Pass
802.11n(20M) Mid 2437 11.09 30 Pass
High 2462 11.49 30 Pass
Low 2422 11.28 30 Pass
802.11n(40M) Mid 2437 11.28 30 Pass
High 2452 11.93 30 Pass
Output Power (ANT2#) measurement result
Type Test mode CH Freq (MHz) Cpoorw:rcgggrﬁ‘;/ (Ia'énn']t) Result
Low 2412 16.98 30 Pass
802.11b Mid 2437 17.54 30 Pass
High 2462 17.26 30 Pass
Low 2412 14.65 30 Pass
802.11g Mid 2437 15.02 30 Pass
Output High 2462 14.53 30 Pass
power Low 2412 15.00 30 Pass
802.11n(20M) Mid 2437 15.04 30 Pass
High 2462 14.93 30 Pass
Low 2422 15.18 30 Pass
802.11n(40M) Mid 2437 15.25 30 Pass
High 2452 15.31 30 Pass
Output Power (MIMO) measurement result
ANTL# ANT24 LY -
Type iz CH A Conducted AV | Conducted AV ClomElietEs Sl Result
mode (MHz) Power (dBm) Power (dBm) AV Power (dBm)
(dBm)
Low 2412 11.03 15.00 16.46 30 Pass
8&%%” Mid 2437 11.09 15.04 16.51 30 Pass
Output High | 2462 11.49 14.93 16.55 30 Pass
power Low 2422 11.28 15.18 16.66 30 Pass
8?4%,1/'1)” Mid | 2437 11.28 15.25 16.71 30 | Pass
High | 2452 11.93 15.31 16.95 30 Pass
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Test Plots

Output Power (ANT1#) measurement result

REW 300 kHz
VBW 1 MHz

arker 1 [11 1

-34.90 dB:

Ref 20.5 dén Ate 30 de SuT 2.5 ms 2.427000000 Gtz
Gffdet 0.5 iB

1Rl
i

YN o

Center 2.412 Ghz 3 Whz/ Span 30 Wz

Tx Channel

Bandwidth 16.32 MHz Power 14.10 dBm

Date: 22.JAN.2015 11:08:53

®

Ref 20.5 dBm

At 30 dB

REW 300 kHz
VB 1 MHz
SWT 2.5 ms

Offdet 0.5 fiB

Joaat

oy

M

SV

Center 2.437 Ghz

Tx Channel
Bandwidth

16.26 MHz

Date: 22.JAN.2015 11:11:21

3 MHz/

Power

Span 30 NHz

13.79 dBm

Output power - Low CH 2412 -802.11b-ANT1#

Output power - Mid CH 2437 — 802.11b-ANT1#

Ref 20.5 dem

At 30 de

REW 300 KHz
VBW 1 MHz
ST 2.5 ns

offdet 0.5 fiB

o

~

oy

®

Center 2.462 Ghz

Tx Channel
Bandwidth

Date: 22.JAN.2015

16.26 MHz

11:12:00

3 WHz/

Power

Span 30 MHz

14.39 dBm

REW 300 kHz

VB 1 MHz
Ref 20.5 dBm At 30 dB SWT 2.5 ms
offdet 0.5 fiB
o
S P —
1

fa™] —
-50

-60

Center 2.412 GHz 3 MHz/ Span 30 NHz
Tx Channel

Bandwidth 20.34 WHz Power 10.83 dBm

Date: 22.JAN.2015 11:27:10

Output power - High CH 2462 - 802.11b-ANT1#

Output power - Low CH 2412 -802.11g-ANT1#

®

RBIW 300 kHz

VB 1 Mz
Ref 20.5 dm Att 30 dB SWT 2.5 ms
offdet 0[5 B
o
I M e~
50
-70
Center 2.437 Ghz 3 MHz/ Span 30 Mz
Tx Channel
Bandwidth 19.98 WHz Pover 10.71 dBm
Date: 22.JAN.2015 11:15:13

®

Ref 20.5 dBm

Att 30 dB

RBI 300 kHz
VB 1 MHz
SWT 2.5 ns

offfet 0.5 fiB

N

Center 2.462 Gz

Tx Channel
Bandwidth

Date: 22.JAN.2015

20.34 WHz

11:16:36

3 MHz/

Power

Span 30 MHz

11.37 dBm

Output power - Mid CH 2437 — 802.11g-ANT1#

Output power - High CH 2462 - 802.11g-ANT1#
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RBI 300 kHz

®

VBN 1 MHz
Ref 20.5 den Att 30 dB SUT 2.5 ms
offdet 0.5 fie
ot

vl Nl ]
Center 2.412 Ghz 3 WHz/ Span 30 Nz
Tx Channel
Bandwidth 21.16 MHz Power 11.03 dBm

Date: 22.JAN.2015 11:17:58

RBI 300 kHz
VB 1 MHz

Ref 20.5 den Att 30 dB ST 2.5 ms
Gfidet 0.5 8
o L ]
Conter 2.437 Ohz 3 wzs Span 30 Wiz
Tx Channel
Bandwidth 21.28 MHz Power 11.09 dBm
Date: 22.JAN.2015 11:19:17

Output power - Low CH 2412 -802.11n(20M)-ANT1#

Output power - Mid CH 2437 — 802.11 n(20M)-ANT1#

REW 300 kHz
VBW 1 Mz
ST 2.5 ms

Ref 20.5 dém Att 30 dB

Offdet [0.5 B

Center 2.462 Ghz 3 WHz/
Tx Channel
Bandwidth 21.36 MHz Power

Date: 22.JAN.2015 11:20:18

Span 30 MHz

11.49 dBm

RBI 300 kHz
VB 1 MHz

Ref 20.5 dBm Att 30 dB SWT 2.5 ms
offdet 0.5 fiB
10
Center 2.422 GHz 6 MHz/ Span 60 MHz
Tx Channel
Bandwidth 42 MHz Power 11.28 dém
Date: 22.JAN.2015 11:22:02

Output power - High CH 2462 - 802.11 n(20M)-ANT1#

Output power - Low CH 2422 -802.11n(40M)-ANT1#

RBI 300 kHz

®

VBW 1 MHz

Ref 20.5 d8m Att 30 dB SWT 2.5 ms

offdet p.5 fiB

o
1 R WY
oA

oy

-50

-60

Center 2.437 Ghz 6 NHz/ Span 60 Mz

Tx Channel

Bandwidth 41.88 MHz Power 11.28 dBm

Date: 22.JAN.2015 11:23:22

REW 300 kHz

VBW 1 MHz

Ref 20.5 dem At 30 de SWT 2.5 ns

offdet 0.5 fiB

[ R)
s — Wi

Center 2.452 Ghz 6 MHz/ Span 60 MHz

Tx Channel
Bandwidth 41.88 MHz Power 11.93 dBm

Date: 22.JAN.2015 11:24:34

Output power - Mid CH 2437 - 802.11 n(40M)-ANT 1#

Output power - High CH 2452 - 802.11 n(40M)-ANT 1#
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Output Power (ANT2#) measurement result

REW 300 KHz
VB 1 MHz
SWT 2.5 ms

Ref 20.5 dBm At 30 dB

offfet 0.5 fiB

[° JUITIT

~

Center 2.412 GHz 3 MHz/

Tx Channel

Bandwidth 16.4 MHz Power

Date: 22.JAN.2015 11:29:53

Span 30 MHz

16.98 dBm

REW 300 KHz

VBW 1 MHz
Ref 20.5 dem At 30 de SWT 2.5 ms
offdet 0.5 fig

7 o =

.
TN

Center 2.437 Ghz 3 MHz/ Span 30 MHz

Tx Channel
Bandwidth

16.4 MHz Power 17.54 dBm

Date: 22.JAN.2015 11:30:37

Output power - Low CH 2412 -802.11b-ANT2#

Output power - Mid CH 2437 — 802.11b-ANT2#

REW 300 kHz
VB 1 MHz

Ref 20.5 den Att 30 dB SUT 2.5 ms
offdet 0.5 fie
\vJ

1 RV
A

Center 2.462 Ghz 3 WHz/ Span 30 WHz

Tx Channel

Bandwidth 16.4 MHz Power 17.26 dBm

Date: 22.JAN.2015 11:31:13

REW 300 kHz
VB 1 MHz

Ref 20.5 dBm Att 30 dB SWT 2.5 ms

Gffdet 005 B

1 RV

A MJ e
kBawT Pt
~40
Center 2.412 ohz 3 Whz/ Span 30 Nz

Tx Channel

Bandwidth 19.76 MHz Power 14.65 dBm

Date: 22.JAN.2015 11:32:10

Output power - High CH 2462 - 802.11b-ANT2#

Output power - Low CH 2412 -802.11g-ANT2#

RBI 300 kHz
VB 1 MHz

Ref 20.5 dBm At 30 dB SWT 2.5 ms

Offdet 0[5 fiB
o JANaS et etes et ttet
1 R
s
st e T 1
a0
-50
-60

Center 2.437 GhHz 3 MHz/
Tx Channel
Bandwidth 20.16 WMHz Power

Date: 22.JAN.2015 11:33:04

Span 30 NHz

15.02 dBm

RBI 300 kHz
VB 1 MHz

Ref 20.5 dBm At 30 dB SWT 2.5 ms

Gridet O[5 I8

o RSN, S =
1 R
]

[ VPRI IR

-a0

-s0

-60

Center 2.462 GhHz

Tx Channel
Bandwidth

3 MHz/

20 MHz Power

Date: 22.JAN.2015 11:44:50

Span 30 Nz

14.93 dBm

Output power - Mid CH 2437 - 802.11g-ANT2#

Output power - High CH 2462 - 802.11g-ANT2#
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®

RBI 300 kHz
VB 1 MHz

Ref 20.5 dBm Att 30 dB SWT 2.5 ms
offdet [0-5 B
[A]
PN
-40
Center 2.412 Ghz 3 MHz/ Span 30 Nz
Tx Channel
Bandwidth 21.36 MHz Power 15.00 dBm
Date: 22.JAN.2015 11:35:10

RBI 300 kHz
VB 1 MHz

Ref 20.5 dgm Att 30 dB SWT 2.5 ms
offdet p.5 pB
[t
-40
Center 2.437 GHz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 20.88 MHz Power 15.04 dBm
Date: 22.JAN.2015 11:36:00

Output power - Low CH 2412 -802.11n(20M) —ANT24

Output power - Mid CH 2437 — 802.11 n(20M)-ANT2#

RBI 300 kHz

VB 1 MHz
Ref 20.5 dBm Att 30 dB SWT 2.5 ms

Offdet 0.5 B
10

]

-a0
Center 2.462 Ghz 3 MHz/ Span 30 MHz
Tx Channel
Bandwidth 21.36 WHz Power 14.93 dBm

Date: 22.JAN.2015 11:43:35

RBW 300 kHz Marker 1 [T1 ]
VBW 1 MHz 4
Ref 20.5 dBm Att 30 dB SWT 2.5 ms 2432
offdet [0.5 pB
10
1
"~
e
s
Center 2.422 GHz 6 MHz/ Span 60 MHz
Tx Channel
Bandwidth 42.36 MHz Power 15.18 dBm
Date: 22.JAN.2015 11:38:18

Output power - High CH 2462 - 802.11 n(20M)-ANT2#

Output power - Low CH 2422 -802.11n(40M)-ANT2#

RBW 300 kHz Marker 1 [T1 ]
Ve 1 iz
Rot 205 don At 30 a8 ST 2.5 ms
offdet 0.5 fiB
.
0 2 [A]
1 RV r
\
o
s —
50
60
Contor 2437 oz o e Span 60 Wiz
Tx Channel
Bandwidth 4152 iz Power 15.25 den

Date: 22.JAN.2015 11:39:30

®

RBI 300 kHz

VB 1 MHz
Ref 20.5 dBm Att 30 dB SWT 2.5 ms
offdet 0.5 fiB
o
1 R
/ \
e
-50
-60
Center 2.452 GHz 6 MHz/ Span 60 MHz
Tx Channel
Bandwidth 41.4 MHz Power 15.31 dBm
Date: 22.JAN.2015 11:40:31

Output power - Mid CH 2437 - 802.11 n(40M)-ANT2#

Output power - High CH 2452 - 802.11 n(40M)-ANT2#
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6.5 Power Spectral Density

Temperature 20°C

Relative Humidity 50%

Atmospheric Pressure 1019mbar

Test date : January 22, 2015

Tested By : Herith Shi

Spec ltem Requirement Applicable
The power spectral density conducted from the intentional radiator to the

§15.247(e) a) antenna shall not be greater than 8 dBm in any 3 kHz band during any time v
interval of continuous transmission.

Test Setup 00 C]—O

Spectrum Analyzer EUT

Test Procedure

558074 D01 DTS MEAS Guidance v03r02, 10.2 power spectral density method
power spectral density measurement procedure

a) Set analyzer center frequency to DTS channel center frequency.
b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to: 3 kHz < RBW < 100 kHz.

d) Set the VBW = 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.

j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

Remark

Result v Pass N Fail
Test Data v Yes [ N/A
Test Plot

> Yes (See below) u N/A
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Power Spectral Density (ANT1#) measurement result

Type Test mode CH Freq (MH2) (g’gg) Limit (dBm) |  Result
Low 2412 -2.60 8 Pass

802.11b Mid 2437 -3.32 8 Pass

High 2462 -2.54 8 Pass

Low 2412 -9.48 8 Pass

802.11g Mid 2437 -9.09 8 Pass

PSD High 2462 -9.29 8 Pass
Low 2412 -9.95 8 Pass

802.11n(20M) Mid 2437 -9.49 8 Pass

High 2462 -9.25 8 Pass

Low 2422 -12.52 8 Pass

802.11n(40M) Mid 2437 -12.47 8 Pass

High 2452 -11.94 8 Pass

Power Spectral Density (ANT2#) measurement result

Type Test mode CH Freq (MH2) (g’gg) Limit (dBm) |  Result
Low 2412 0.78 8 Pass

802.11b Mid 2437 2.21 8 Pass

High 2462 0.69 8 Pass

Low 2412 -4.22 8 Pass

802.11g Mid 2437 -4.56 8 Pass

PSD High 2462 -4.60 8 Pass
Low 2412 -5.10 8 Pass

802.11n(20M) Mid 2437 -4.45 8 Pass

High 2462 -5.01 8 Pass

Low 2422 -7.98 8 Pass

802.11n(40M) Mid 2437 -7.54 8 Pass

High 2452 -7.88 8 Pass

Power Spectral Density (MIMO) measurement result
Test Fre ANT1# ANT2# MIMO Limit

TPe | ode | (MH?) PSD(dBm) | PSD(dBm) | PsD(dBm) | (dBm) | ReSU
Low 2412 -9.95 -5.10 -3.87 8 Pass

8?226,1/'1)” Mid | 2437 949 445 327 8 | Pass
Output High 2462 -9.25 -5.01 -3.62 8 Pass
power Low 2422 -12.52 -7.98 -6.67 8 Pass
8(0420'%” Mid | 2437 1247 754 .35 8 | Pass
High | 2452 -11.94 -7.88 -6.44 8 Pass
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Test Plots

Power Spectral Density (ANT1#) measurement result

® RBW 30 kHz  Marker 1 [T1 ] ® RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz -2.60 dBm VBW 100 kHz 2
Ref 20.5 dBm Att 30 dB SWT 20 ms 2.411008000 GHz Ref 20.5 dBm Att 30 dB SWT 20 ms 2.435496¢
20 Offget 0.% dB 20 Offset 0.5 dB
[A] [A]
D
| ) s
AV \ AN Vaty
e = P TN
30 30
0 -60
Center 2.412 GHz 1.6 MHz/ Span 16 MHz Center 2.437 GHz 1.6 MHz/ Span 16 MHz
Date: 22.JAN.2015 12:35:29 Date: 22.JAN.2015 12:36:26
PSD - Low CH 2412 -802.11b-(ANT1#) PSD - Mid CH 2437 — 802.11b-(ANT1#)
@ RBW 30 kHz  Warker 1 [T1 1] @ RBW 30 kHz  Warker 1 [T1 1]
VBW 100 kHz -2.54 dBm VBW 100 kHz -9.48 dBm
Ref 20.5 dBm Att 30 dB SWT 20 ms 2.463984000 GHz Ref 20.5 dBm Att 30 dB SWT 30 ms 2.416368000 GHz
20 Offset 0.5 dB 20 Offset 0.5 dB
[A] [A]
s . s
i N MM«N\ WWA I :
/ V \/M A AR W
Wi k\u
" / b
a0 M R
-s0 -s0
Center 2.462 GHz 1.6 MHz/ Span 16 MHz Center 2.412 GHz 2.6 MHz/ Span 26 MHz
Date: 22.JAN.2015 12:37:19 Date: 22.JAN.2015 12:38:15
PSD - High CH 2462 - 802.11b-(ANT1#) PSD - Low CH 2412 -802.11g-(ANT1#)
@ RBW 30 kHz  Marker 1 [T1 ] (% RBW 30 kMz  Marker 1 [T1 ]
VBW 100 kHz 9.09 dBm VBW 100 kHz 9.29 dBm
Ref 20.5 dBm Ate 30 dB SWT 30 ms 2.440120000 GHz Ref 20.5 dBm Att 30 dB SWT 30 ms 2.460752000 GHz
20 Offset 0.5 dB 20 Offset 0.5 dB
[A] LA
P P
| |
. 1
10 1 l",u“mvl I““‘uhvwwuvl\fvv\j\‘ﬁm‘/”w\w -10 | lwwv R KA ANAR
20 20
30 -30
0 50
60 -60
0 -0
Center 2.437 GHz 2.6 MHz/

Span 26 MHz

Date: 22.JAN.2015 12:38:54

Center 2.462 GHz 2.6 MHz/ Span 26 MHz

Date: 22.JAN.2015 12:39:42

PSD - Mid CH 2437 — 802.11g-(ANT1#)

PSD - High CH 2462 - 802.11g-(ANT1#)




t“\,t"‘\l‘l

SIEMIC

Test Report No.

14021236-FCC-R1

GLOBAL TESTING & CERTIRCATIONS f
FOLIR CHENCE RO TER FCR C8 AN AR ACR Page 30 of 56
@ RBW 30 kHz  Marker 1 [T1 ] (% RBW 30 kHz  Marker 1 [T1 ]
VBW 100 KHz 9.95 dBn VBW 100 KHz 9.49 dBr
Ref 20.5 dBm Att 30 dB SWT 35 ns 2.417640000 GHz Ref 20.5 dBm Att 30 dB SWT 35 ms 2.442640000 GHz
20 offfet 0.5 dB 20 offfet 0.5 dB
10 10
L PK L PK
e i
.

-10 YPIR IT TU TIVATS Y]
sl A 1 !

Center 2.412 GHz 3 MHz/ Span 30 MHz

Date: 22.JAN.2015 12:40:50

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 22.JAN.2015 12:41:32

PSD - Low CH 2412 -802.11n(20M)-(ANT1#)

PSD - Mid CH 2437 — 802.11 n(20M)-(ANT1#)

@ RBW 30 kMz  Marker 1 [T1 ] % RBW 30 KHz  Marker 1 [T1 ]
VBW 100 kHz 9.25 dBm VBW 100 kHz 12.52 dBm
Ref 20.5 dBm Att 30 dB SWT 35 ms 2.457020000 GHz Ref 20.5 dBm Att 30 dB SWT 70 ms 2.407000000 GHz
20 Offset 0.5 dB 20 Offset 0.% dB
P P
| |
1
10 R ‘ 10 !
AU n
20 {W 20 ! 1
0 w a0
-s0 50
60 -60
0 -0
Center 2.462 GHz 3 MHz/ Span 30 MHz Center 2.422 GHz 6 MHz/ Span 60 MHz

Date: 22.JAN.2015 12:42:14

Date: 22.JAN.2015 12:42:57

PSD - High CH 2462 - 802.11 n(20M)-(ANT1#)

PSD - Low CH 2422 -802.11n(40M)-(ANT1#)

@ RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz -12.47 dBm

Ref 20.5 dBm Att 30 dB SWT 70 ms 2.444560000 GHz

20 Offfet 0.5 dB

}m'u_im WMMM\JM} bbb

Center 2.437 GHz 6 MHz/ Span 60 MHz

Date: 22.JAN.2015 12:43:32

® RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz -11.94 dBm

Ref 20.5 dBm Att 30 dB SWT 70 ms 2.467720000 GHz

20 Offfet 0.5 dB

S Ui Ak
VIR

Center 2.452 GHz 6 MHz/ Span 60 MHz

Date: 22.JAN.2015 12:44:30

PSD - Mid CH 2437 — 802.11 n(40M)-(ANT1#)

PSD - High CH 2452 - 802.11 n(40M)-(ANT1#)
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Power Spectral Density (ANT2#) measurement result

% RBW 30 kHz  Marker 1 [T1 ] ® RBW 30 kHz  Marker 1 [T1 ]
VBW 100 KHz 0.78 der VEW 100 kHz 2.21 dem
Ref 20.5 dBm Att 30 dB SWT 20 ms 2.413504000 GHz Ref 20.5 dem Att 30 de SWT 20 ms 2.437512000 GHz
20 Offfet 0.5 a8 70 Offfet 0.5 B
[A] [A]
‘ .
x| | x| ) X L L
o .;MA\/WMW e m,',‘\\/wvwm

L b, V \ il

20 20

0 -a0

-60 60

70 70

Center 2.412 Ghz 1.6 MHz/ Span 16 MHz Center 2.437 GHz 1.6 MHz/ Span 16 MHz

Date: 22.JAN.2015 11:49:18

Date: 22.JAN.2015 11:50:20

PSD - Low CH 2412 -802.11b-(ANT2#)

PSD - Mid CH 2437 - 802.11b-(ANT2#)

@ RBW 30 kHz  Warker 1 [T1 1] @ RBW 30 kHz  Warker 1 [T1 1]
VBW 100 kHz 0.69 dBm VBW 100 kHz -4.22 dBm
Ref 20.5 dBm Att 30 dB SWT 20 ms 2.460464000 GHz Ref 20.5 dBm Att 30 dB SWT 30 ms 2.406384000 GHz
20 Offset 0.5 dB 20 Offset 0.5 dB
[A] [A]
X
s 1 s
/“W MNW\ MM p I

1Y I v L \

0 M M’N KM

-a0 "o

70 70

Center 2.462 GHz 1.6 MHz/ Span 16 MHz Center 2.412 GHz 2.6 MHz/ Span 26 MHz

Date: 22.JAN.2015 11:51:14

Date: 22.JAN.2015 11:52:03

PSD - High CH 2462 - 802.11b-(ANT2#)

PSD - Low CH 2412 -802.11g-(ANT2#)

® RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 4.56 dBm

Ref 20.5 dBm Att 30 dB SWT 30 ms 2.440380000 GHz

20 Offbet 0.5 dB

10

L MMMM-WMWWMMMWM”‘W-

Center 2.437 GHz 2.6 MHz/ Span 26 MHz

Date: 22.JAN.2015 11:52:40

% RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 4.60 dBm

Ref 20.5 dBm Att 30 dB SWT 30 ms 2.454512000 GHz

20 Offbet 0.5 dB

10

o] Ul gt g fodotadd i)

Center 2.462 GHz 2.6 MHz/ Span 26 MHz

Date: 22.JAN.2015 11:53:19

PSD - Mid CH 2437 — 802.11g-(ANT2#)

PSD - High CH 2462 - 802.11g-(ANT2#)
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@ RBW 30 kHz  Marker 1 [T1 ] (% RBW 30 kHz  Marker 1 [T1 ]
VBW 100 KHz 5.10 dBr VBW 100 KHz 4.45 den
Ref 20.5 dBm Att 30 dB SWT 35 ns 2.410140000 GHz Ref 20.5 dBm Att 30 dB SWT 35 ms 2.430760000 GHz
20 offfet 0.5 dB 20 offfet 0.5 dB
10 10
L PK L PK
e i
- . y .
. . M/M

Center 2.412 GHz 3 MHz/ Span 30 MHz

Date: 22.JAN.2015 11:54:15

Center 2.437 GHz 3 MHz/ Span 30 MHz

Date: 22.JAN.2015 11:54:54

PSD - Low CH 2412 -802.11n(20M)-(ANT24)

PSD - Mid CH 2437 — 802.11 n(20M)-(ANT2#)

@ RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz 5.01 der

Ref 20.5 dBm Att 30 dB SWT 35 ms 2.467040000 GHz

20 Offbet 0.5 dB

:
" IO TITIS AN
0 WWWMW ol W‘]

Center 2.462 GHz 3 MHz/ Span 30 MHz

Date: 22.JAN.2015 11:55:31

% RBW 30 kHz  WMarker 1 [T1 ]
VBW 100 kHz 7.98 dBr
Ref 20.5 dBm Att 30 dB SWT 70 ms 2.431360000 GHz
20 Offhet 0.5 db
1 PK
)
1
- WTRARTIER AR A
o oy Pl YA T
-20
-30
50
60
70
Center 2.422 GHz 6 MHz/ Span 60 MHz

Date: 22.JAN.2015 12:00:41

PSD - High CH 2462 - 802.11 n(20M)-(ANT2#)

PSD - Low CH 2422 -802.11n(40M)-(ANT2#)

@ RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz -7.54 dBm

Ref 20.5 dBm Att 30 dB SWT 70 ms 2.422000000 GHz

20 Offfet 0.5 dB

R I

(A i

m TREETER A} 4
il WG

==

i

P
B
—

Center 2.437 GHz 6 MHz/ Span 60 MHz

Date: 22.JAN.2015 11:57:19

® RBW 30 kHz  Marker 1 [T1 ]
VBW 100 kHz -7.88 dBm

Ref 20.5 dBm Att 30 dB SWT 70 ms 2.438200000 GHz

20 Offfet 0.5 dB

1
il L1 NI T
Ll

’ WHW "WV‘W VT
e MMM

Center 2.452 GHz 6 MHz/ Span 60 MHz

Date: 22.JAN.2015 11:58:23

PSD - Mid CH 2437 — 802.11 n(40M)-(ANT2#)

PSD - High CH 2452 - 802.11 n(40M)-(ANT24)
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6.6 Band-Edge & Unwanted Emissions into Non-Restricted Frequency Bands

Temperature 20°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
Test date ; January 18 to January 22, 2015
Tested By : Herith Shi
Requirement(s):
Spec ltem Requirement Applicable
In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least
§15.247(d) a) 20 dB below that in the 100 kHz bandwidth within the band that contains the v
highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits.
Ant. Tower 1-4m
Y Variable
EUT& — »l ‘\‘
Support Units #
I‘:l _-Turn Table
- —l |
Test Setup !i_‘__[l_[l_“"““JI
Ground Plane
Test Receiver
b = |
L
Radiated Method Only
- 1. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.
2. Position the EUT without connection to measurement instrument. Put it on the Rotated table and
turn on the EUT and make it operate in transmitting mode. Then set it to Low Channel and High
Channel within its operating range, and make sure the instrument is operated in its linear range.
3. First, set both RBW and VBW of spectrum analyzer to 100 kHz with a convenient frequency span
including 100kHz bandwidth from band edge, check the emission of EUT, if pass then set Spectrum
Analyzer as below:
Test Procedure a. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi Peak detection at frequency below 1GHz.
b. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth is 3MHz
for Peak detection at frequency above 1GHz.
c. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth for
Average detection (AV) as below at frequency above 1GHz.
m 1/T kHz (Duty cycle < 98%) o 10 Hz (Duty cycle > 98%)
4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot
the graph with marking the highest point and edge frequency.
5. Repeat above procedures until all measured frequencies were complete.
Remark
Result o Pass N Fail
Test Data ¥ Ves L NA
Test Plot o Yes (See below) u N/A
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Test Plots
Band Edge measurement result

@ RBW 1 MHz  Marker 2 [T1 ] @ RBW 1 MMz  Marker 2 [T1 ]
VEW 10 Hz 59 dBuv VEW 3 Mz 51.29 dBuv
Ref 116 dBuv Att 20 dB SWT 20 s 2. 0000 GHz Ref 116 dBuv Att 20 dB SWT 2.5 ms 2.385680000 GHz
Varker| 1 [T1 ] Varker| 1 [T1 ]
110 90.f0-dBpv 110

2.415280p00 GHz |
Delta 1 [T1 ]
S[ATaE
~16.960000p00 MHz

A
|

A

23100y /\ / ~

Center 2.39 GHz 8 MHz/ Span 80 MHz

Date: 18.JAN.2015 16:53:25

97115 BV
2. 408080po0 GHz M

Delta 1 [T1 ]
1Pk !

MAXH o S
1677R0000P00 MHz
2310PK / \

PR
40
F2
i —
Center 2.39 GHz 8 MHz/ Span 80 MHz

Date: 18.JAN.2015 16:51:16

Band Edge, Left Side (Average) - 802.11b

Band Edge, Left Side (Peak) - 802.11b

® RBW 1 MHz  Marker 2 [T1 ]
vew 10 Hz 40.78 dBpv

Ref 116 dBuv Att 20 dB SWT 20 s 2.

33660000 GHz

Marker| 1 [T1
1

2|.459180p00 GHz |EM

\v /\/\ 2shoay

Center 2.4835 GHz 8 MHz/ Span 80 MHz

Date: 18.JAN.2015 17:30:39

<g> RBW 1 MHz
VBW 3 MHz

Ref 116 dBuv Att 20 dB SWT 2.5 ms

Marker| 1 [T1
1

1 2|.460460p00 GHz |EM

1Pk "\./\

MAXH /
/ \ 2shori

Center 2.4835 GHz 8 MHz/ Span 80 MHz

Date: 18.JAN.2015 17:28:53

Band Edge, Right Side (Average) - 802.11b

Band Edge, Right Side (Peak) - 802.11b

(% RBW 1 MHz  Marker 2 [T1 ] (% RBW 1 MMz  Marker 2 [T1 ]

VB 10 Hz 40.47 dBuv VBW 3 MHz 56.33 dBuv

Ref 116 dBuv Att 20 dB SWT 20 s 2.390000000 GHz Ref 116 dBuvV Att 20 dB SWT 2.5 ms 2.390000000 GHz
Marker| 1 [T1 Marker| 1 [T1
b oy b 2 dep
2.417200p00 GHz |IEE 2.417200p00 GHz (BN
Delta 1 [T1 ] Delta 1 &11\ 1
S7ra0aE N
19.840000p00 MHz 17%20800p00 Wz
1
2310PK
o o 2
60 : o0 ]
23108V .
50 QA A
3
20 w0
a0 a0
F2 F2

2 FL | 2 B
Center 2.39 GHz 8 MHz/ Span 80 MHz Center 2.39 GHz 8 MHz/ Span 80 WMHz

Date: 18.JAN.2015 17:06:26

Date: 18.JAN.2015 18:19:51

Band Edge, Left Side (Average) - 802.11g

Band Edge, Left Side (Peak)-802.11g
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® RBW 1 MHz Marker 2 [T1 ] ® RBW 1 MHz Marker 2 [T1 ]
VBW 10 Hz 45.94 dBuv VBW 3 Mz 68.20 dBuV
Ref 116 dBuV Att 20 dB SWT 20 s 2.483660000 GHz Ref 116 dBuV Ate 20 dB SHT 2.5 ms 2.483820000 GHz
Varker| 1 [T1 Varker| 1 [T1 ]
= S S L -
2.455180p00 GHz | N 2.455020p00 GHz I
1 PH] PN
= /\v’w/\y\
1
X
\/ : :
80 80
Mzsmw
J )
50 50 1{kﬁvkﬂtwAJ»4\/\LJ»w~hﬂﬂ\LuﬁAJALAmA~wu
EL £
Center 2.4835 GHz 8 MHz/ Span 80 Mz Center 2.4835 GHz 8 MHz/ Span 80 Mz

Date: 18.JAN.2015 18:06:12

Date: 18.JAN.2015 18:05:19

Band Edge, Right Side (Average) - 802.11g

Band Edge, Right Side (Peak) - 802.11g

® RBW 1 MHz Marker 2 [T1 ]
VBW 10 Hz 40.99 dBUV
Ref 116 dBuv Att 20 dB SWT 20 s 2.389520000 GHz
Varker] 1 [T1
1 34 +
2| 419440000 GHz
elta fL [T1
1 PK] S S
| 32[63 a6
19|.360000000 WHz
1
3
80
70
_
F2
i i
Center 2.39 GHz 8 MHz/ Span 80 MHz

Date: 18.JAN.2015 17:13:59

® RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz 62.26 dBUV
Ref 116 dBuv Att 20 dB SWT 2.5 ms 2.389360000 GHz
Varker] 1 [T1
1 +
2| 406000900 GHz
Selta I [T1 ]
1P
| OF06 aB
S#2000§000 Ntz
80
2310PK
70
Il
N n..»h/‘
F2
i i
Center 2.39 GHz 8 MHz/ Span 80 MHz

Date: 18.JAN.2015 18:22:42

Band Edge, Left Side (Average) - 802.11n(20M)

Band Edge, Left Side (Peak) - 802.11 n(20M)

® RBW 1 WMHz Marker 2 [T1 ]
VBW 10 Hz 44.01 dBuv
Ref 116 dBuv Att 20 dB SWT 20 s 2.483660000 GHz
Varker| 1 [T1 )|
110 90-po-dspv
2.455180p00 GHz
B | 100
x|
1
)
/ /\ \
/ \ .
25D0AV
£l
Center 2.4835 GHz 8 MHz/ Span 80 MHz

Date: 18.JAN.2015 17:40:05

® RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz 65.22 dBuvV
Ref 116 dBuv Att 20 dB SWT 2.5 ms 2.485z2 000 GHz
Marker 1 [T1 || 1
110 101.b7 dBpv:
. 2| as5500po0 Gz |
1 PK 100
WAXH \/*“"\\
spoPK

Center 2.4835 GHz

Date: 18.JAN.2015 17:38:57

8 MHz/

Span 80 MHz

Band Edge, Right Side (Average) - 802.11 n(20M)

Band Edge, Right Side (Peak) - 802.11 n(20M)
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® RBW 1 MHz Marker 2 [T1 ]
VBW 10 Hz

45.78 dBpv
Ref 116 dBuV Att 20 dB SWT 40 s 2.390000000 GHz

Marker| 1 [T1
L o

"
2| 434160p00 GHz | M
Delfta 1 [T1
1 Pi] 5] =
x| 55 a5
38.720000000 MHz

2310AV
1
50 /7/5\

Center 2.39 GHz 16 MHz/ Span 160 MHz

Date: 18.JAN.2015 18:17:34

® RBW 1 MHz Marker 2 [T1 ]
VBW 3 Mz

64.81 dBuv
Ref 116 dBuV Att 20 dB SWT 5 ms 2.390000000 GHz

Marker| 1 [T1
L o

- o
2| 434480po0 Gz |EM
Deltg 1 [T1 ]
26 a8

/f"’:\m/m\ln 00 Mz
a0
2310PK

Ly

v AV

s |

F2
c

Center 2.39 GHz 16 MHz/ Span 160 MHz

Date: 18.JAN.2015 18:14:58

Band Edge, Left Side (Average) - 802.11n(40M)

Band Edge, Left Side (Peak) - 802.11 n(40M)

® RBW 1 MHz Marker 1 [T1 ]
VBW 10 Hz 45.55 dBuv

Ref 127 dBuv Att 30 dB SWT 40 s 2.483500000 GHz

120 |
[=]
B
—
} \ 25poav

I

o

- o

Center 2.4835 GHz 16 MHz/ Span 160 MHz

Date: 22.JAN.2015 12:54:34

® RBW 1 MHz Marker 1 [T1 ]

VBW 3 MHzZ 66.03 dBuvV
Ref 127 dBuv Att 30 dB SWT 5 ms 2.483820000 GHz

120

wuf‘[ WWWM

40
A
30
Center 2.4835 GHz 16 MHz/ Span 160 MHz

Date: 22.JAN.2015 12:52:23

Band Edge, Right Side (Average) - 802.11 n(40M)

Band Edge, Right Side (Peak) - 802.11 n(40M)
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6.7 AC Power Line Conducted Emissions

Temperature 20°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
Test date ; January 18, 2015
Tested By : Herith Shi
Requirement(s):
Spec ltem Requirement Applicable
For Low-power radio-frequency devices that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back
onto the AC power line on any frequency or frequencies, within the band 150 kHz
to 30 MHz, shall not exceed the limits in the following table, as measured using a
47CFR§15.207, 50 [mu]H/50 ohms line impedance stabilization network (LISN). The lower limit
RSS210 a) applies at the boundary between the frequencies ranges. v
(A8.1) Frequency ranges Limit (dBpV)
(MHz) QP Average
0.15~0.5 66 — 56 56 — 46
05~5 56 46
5~30 60 50
:.:tltil Er:llund
- sierence Flane “Test Receiver
‘-".__ / T tR
s0em uT . ) E g oo .
Test Setup _I H H Boem H
2 Ll Ll Ll
~ T
Hﬂ"“ﬁ-._ Horizontal Ground
Reference Plane
Hote: 1. Support units were connecied to second LISN
2.Both of LISNS ([AMM) are 80cm from EUT and at least B0cm
from other units and other metal planes support units.
- The EUT and supporting equipment were set up in accordance with the requirements of the standard
on top of a 1.5m x 1m x 0.8m high, non-metallic table.
- The power supply for the EUT was fed through a 50W/50mH EUT LISN, connected to filtered mains.
- The RF OUT of the EUT LISN was connected to the EMI test receiver via a low-loss coaxial cable.
- All other supporting equipment were powered separately from another main supply.
Procedure - The EUT was switched on and allowed to warm up to its normal operating condition.
- Ascan was made on the NEUTRAL line (for AC mains) or Earth line (for DC power) over the required
frequency range using an EMI test receiver.
- High peaks, relative to the limit line, The EMI test receiver was then tuned to the selected frequencies
and the necessary measurements made with a receiver bandwidth setting of 10 kHz.
- Step 7 was then repeated for the LIVE line (for AC mains) or DC line (for DC power).
Remark Different RF configuration has been evaluated but not much difference was found. The data presented here is
the worst case data with EUT under 802.11n(20M)-2437MHz mode.
Result 4 Pass n Fail
Test Data ¥ Ves L NA
Test Plot

> Yes (See below) u N/A
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Test Mode: Transmitting Mode
Peak Detector Quasi Peak Limit
Average Detector I:l Average Limit
90, 0-
80,0
0.0
[ ——
ggsu.n —
EESEI.D %—uﬁ%
£40.0-| !
Eau.n - WM" “}ﬁfﬁ Gy
20.0 ~-| -
10,0 | | L
| IR
0. 15 1.00 10.00 30.00
Frequency (MHz)
Test Data
Phase Line Plot at 120Vac, 60Hz
F Quasi Peak Limit . A Limit . Fact
N R PR
0.15 53.35 66.00 -12.65 37.52 56.00 -18.48 12.22
0.52 36.60 56.00 -19.40 31.61 46.00 -14.39 11.07
0.28 37.81 60.87 -23.06 27.79 50.87 -23.09 11.41
0.53 32.57 56.00 -23.43 26.96 46.00 -19.04 11.06
1.55 29.75 56.00 -26.25 2487 46.00 -21.13 10.79
3.52 26.04 56.00 -29.96 17.99 46.00 -28.01 10.88
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Test Mode: Transmitting Mode
Peak Detector Quasi Peak Limit
Average Detector |:| Average Limik
a0.0-
80,0
0.0
[y
EgEU-U —
Bsoo T-“*T‘ e
E 40,0 . '(\‘UILIUJ.J-
E il
2300 - e ”Fkﬁ
0.0 u‘qu T MR -
10,0 | - -————————}——————
| RN
0. 15 1.00 10. 00 30.00
Frequency (MHz)
Test Data
Phase Neutral Plot at 120Vac, 60Hz
Frequency | Quasi Peak Limit . Average Limit . Factors
M) | (Bwy) | @Bwy) | MAINEB) L gy @y | MAONEB) g
0.16 50.48 65.57 -15.09 36.84 55.57 -18.73 12.10
0.51 36.57 56.00 -19.43 31.83 46.00 -14.17 11.05
0.28 36.21 60.87 -24.67 27.83 50.87 -23.04 11.41
1.60 29.35 56.00 -26.65 24 45 46.00 -21.55 10.83
3.53 25.94 56.00 -30.06 17.99 46.00 -28.01 10.94
3.83 27.14 56.00 -28.86 19.49 46.00 -26.51 10.94
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6.8 Radiated Spurious Emissions
Temperature 20°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
Test date : January 17, 2015
Tested By : Herith Shi
Requirement(s):
Spec Item Requirement Applicable
Except higher limit as specified elsewhere in other section, the emissions from
the low-power radio-frequency devices shall not exceed the field strength levels
specified in the following table and the level of any unwanted emissions shall not
exceed the level of the fundamental emission. The tighter limit applies at the
band edges vl
a) Frequency range (MHz) Field Strength (uV/m) .
30-88 100
88 — 216 150
216 960 200
47CFR§15.247(d Above 960 500
) RSS210 For non-restricted band, In any 100 kHz bandwidth outside the frequency band in
(A8.5) which the spread spectrum or digitally modulated intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator shall be at
b) least 20 dB or 30dB below that in the 100 kHz bandwidth within the band that v
contains the highest level of the desired power, determined by the measurement
method on output power to be used. Attenuation below the general limits
specified in § 15.209(a) is not required
X 20 dB down [] 30dB down
or restricted band, emission must also comply with the radiated emission limits
¢) | specified in 15.209 v
Ant. Tni}jfr 1-4m
N\ /Variable
EUT& - 3m | A} V4
Support Units
. {J‘:L]’_._ Turn Table
Test Setup SET“J. [l [l i
Ground Plane
Test Receiver
NEE::E:
it P
1
1. The EUT was switched on and allowed to warm up to its normal operating condition.
2. The test was carried out at the selected frequency points obtained from the EUT characterization.
Maximization of the emissions, was carried out by rotating the EUT, changing the antenna polarization,
and adjusting the antenna height in the following manner:
a. Vertical or horizontal polarization (whichever gave the higher emission level over a full rotation
Procedure of the EUT) was chosen.
b. The EUT was then rotated to the direction that gave the maximum emission.
C. Finally, the antenna height was adjusted to the height that gave the maximum emission.
3. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for Quasiy
Peak detection at frequency below 1GHz.
4, The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and video bandwidth is 3MHz with
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Peak detection for Peak measurement at frequency above 1GHz.
The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is 10Hz
with Peak detection for Average Measurement as below at frequency above 1GHz.

5. Steps 2 and 3 were repeated for the next frequency point, until all selected frequency points were
measured.
Remark Different RF configuration has been evaluated but not much difference was found. The data presented here is
the worst case data with EUT under 802.11n(20M)-2437MHz mode.
Result > Pass B Fail
Test Data ¥ Ves L NA
Test Plot & Yes (See below) H N/A
Test Mode: Transmitting Mode
(Below 1GHz)
Peak Detector
Quasi Peak Limit
a0.0
&0.0
0.0
g BO. 0
é 50.10 I_
B0 I . I »
E“' 30.0
20.0
10.0
004 | 1
0.0 100. 0 1000. 0
Frequency (MHzl
Test Data
Horizontal & Vertical Polarity Plot @3m
Frequency %uaii Azimuth Polarity Heigh Factors Limit Marain (dB
(MH?) (dBfl?//m) zimut (HV) eight (cm) (dB) (dBuVIm) argin (dB)
400.00 43.74 302.00 H 104.00 -27.84 46.00 -2.26
599.99 41.48 147.00 V 101.00 -20.73 46.00 -4.52
799.98 38.67 216.00 H 101.00 -19.27 46.00 -71.33
200.01 37.57 191.00 V 100.00 -31.54 43.50 -5.93
158.59 19.17 358.00 V 99.00 -31.47 43.50 -24.33
43.22 24.04 0.00 H 99.00 -35.42 40.00 -15.96




t“\,t"‘\l‘l

L]
S I E M [ C Test Report No. 14021236-FCC-R1
GLOBAL TESTING & CERTIRCATIONS Page 42 of 56
Test Mode: Transmitting Mode

Note: Other modes were verified, only the result of worst case basic rate mode was presented.
Mode: 802.11(20M)

Low Channel (2412 MHz)

Frequency Substituted Detector Polarity Ant. Cable Pre-Amp. Cord Limit Margin
(MHz) level (PKIAV) (HIV) Factor Loss Gain Amp. (dBpLV/m) (dB)
(dBuV/m) (dB/m) (dB) (dB) (dBHV/m)
4824 39.56 AV v 33.83 3.3 24 52.69 54 -1.31
4824 39.21 AV H 33.83 3.3 24 52.34 54 -1.66
4824 58.95 PK v 33.83 3.3 24 72.08 74 -1.92
4824 59.14 PK H 33.83 3.3 24 72.27 74 -1.73

Middle Channel (2437 MHz)

Frequency Substituted Detector Polarity Ant. Cable Pre-Amp. Cord Limit Margin
(MHz) level (PK/AV) (HIV) Factor Loss Gain Amp. (dBV/Im) (dB)
(dBuV/m) (dB/m) (dB) (dB) (dBUV/m)
4874 39.02 AV \Y 33.83 3.3 24 52.15 54 -1.85
4874 39.71 AV H 33.83 3.3 24 52.84 54 -1.16
4874 58.24 PK \Y 33.83 3.3 24 71.37 74 -2.63
4874 58.53 PK H 33.83 3.3 24 71.66 74 -2.34

High Channel (2462 MHz)

Frequency Substituted Detector Polarity Ant. Cable Pre-Amp. Cord Limit Margin
(MHz) level (PKIAV) (HIV) Factor Loss Gain Amp. (dBVIm) (dB)
(dBuV/m) (dB/m) (dB) (dB) (dBpV/m)
4924 39.15 AV \Y 33.83 3.3 24 52.28 54 -1.72
4924 39.23 AV H 33.83 3.3 24 52.36 54 -1.64
4924 58.11 PK \Y 33.83 3.3 24 71.24 74 -2.76
4924 58.18 PK H 33.83 3.3 24 71.31 74 -2.69
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Annex A. TEST INSTRUMENT
Instrument Model Serial # Cal Date Cal Due In use
AC Line Conducted Emissions
R&S EMI Test Receiver ESPI3 101216 110042014 | 11032015 |
V-LISN ESH3-Z5 838979/005 | 11/04/2014 | 11/03/2015 W
'NFg'\f\{‘ég\ﬂt;””a JXTXLB-10180 | J2031081120002 | 10/09/2014 | 10/08/2015 | ¥
SIEMIC.La.bvieW Conducted V1.0 N/A N/A N/A v
Emissions software
RF conducted test
R&S EMI Receiver ESPI3 101216 11/04/2014 | 11032015 |
Power Splitter 1# 1# 02022014 | 0200172015 | R
Hp Spectrum Analyzer 8563E 3821A00023 | 10/09/2014 | 10/08/2015 =
Temperature/Humidity 1007H N/A 01072015 | 01/06/2016 =
Chamber
Radiated Emissions
Hp Spectrum Analyzer 8563E 3821A09023 | 10/09/2014 | 10/08/2015 |
R&S EMI Receiver ESPI3 101216 110042014 | 11032015 |
Antenna (30MHz~6GHz) JB6 A21411 0411512014 | 04/14/2015 =
EMCO Horn Antenna
i,
b 3115 N/A 111502014 | 11142015 | W
'NFg'\f\{‘éégt;“”a JXTXLB-10180 | J2031081120002 | 10/09/2014 | 10/08/2015 &
Hom Antenna (18~40GHz) AH-840 101013 0412212014 | 04/22/2015 |
Microwave Pre-Amp v
otoct PA-840 181250 05/29/2014 | 05/28/2015 @
Hp Aglent Pre-Amplifier 8447F 1937A01160 | 102772014 | 10/26/2015 W™
5 AME-7D-
MITEQ Pre-Amplifier | 1101800-30- 1451709 100272014 | 1012612015 @ R
(0.1~ 18GHz) o
SIEMIC Labview Radiated V1.0 N/A N/A N/A v

Emissions software
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Annex B. EUT And Test Setup Photographs

Annex B.i. Photograph: EUT External Photo

EUT - Front View

k]
[ ]
fir 1l
VAR 00 IVVTBEE 1 150G AP
B385:-006003
0 OO AR A
® @ Jiiiinwwiiimm » *®

EUT - Rear View
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W |-|1||::-

EUT - Top View

EUT - Bottom View
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FHIR CHOWCT BCR- TTA TR CH AR CAR &CR

EUT - Left View

EUT - Right View
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Annex B.ii. Photograph: EUT Internal Photo

EUT - Uncover Front View 1

EUT - PCBA 1 Front View
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Antenna#1

| | Antenna#2

EUT - PCBA 1 Rear View

HST-24001DR
GROUP-TER®
Rk

:
. |
-

EUT - PCBA 2 Front View
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FHIR CHOWCT BCR- TTA TR CH AR CAR &CR

EUT - PCBA 2 Rear View
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Annex B.iii. __ Photograph: Test Setup Photo

Conducted Emissions Test Setup — Front View

Conducted Emissions Test Setup — Side View
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Radiated Spurious Emissions Test Setup Below 1GHz
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Annex C. TEST SETUP AND SUPPORTING EQUIPMENT

Annex C.i. TEST SET UP BLOCK

Block Configuration Diagram for AC Line Conducted Emissions

LISN

120V 60Hz l

POE 1+— EUT |— Laptop [— Adapter

Wooden table, 80cm above
<— ground plane
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Block Configuration Diagram for Radiated Emissions

| POE |
Lo !

EUT

A

Non-conductive table, 150cm
“4—  above ground plane
3 meter
A 4

Receiving Antenna
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Annex C.ii.  SUPPORTING EQUIPMENT DESCRIPTION

The following is a description of supporting equipment and details of cables used with the EUT.

Manufacturer Equipment Description Model Calibration Date
MS2288 &
Gateway Gateway Laptop LXWHF02013951C3CA92200 N/A
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Annex D. User Manual / Block Diagram / Schematics / Partlist

Please see attachment
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Annex E. DECLARATION OF SIMILARITY

N/A




