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Laboratory 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.

In addition to testing and certification, SIEMIC provides initial design reviews and compliance
management through out 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.

SIEMIC (Shenzhen-China) Laboratories Accreditations for Conformity Assessment

Country/Region Scope
USA EMC , RF/Wireless , Telecom
Canada EMC, RF/Wireless , Telecom
Taiwan EMC, RF, Telecom , Safety
Hong Kong RF/Wireless ,Telecom
Australia EMC, RF, Telecom , Safety
Korea EMI, EMS, RF , Telecom, Safety
Japan EMI, RF/Wireless, Telecom
Singapore EMC, RF, Telecom
Europe EMC, RF, Telecom , Safety
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The purpose of this test programme was to demonstrate compliance of the Waorldlinks
Communications, L.L.C., PHONE and model: RS0OL against the current Stipulated
Standards. The PHONE has demonstrated compliance with the FCC Part 15.407: 2014,
ANSI C63.10: 2013.

EUT Information
ggsiription PHONE
Main Model : RSOL
Serial Model : N/A

GSMS850: 0.08 dBi

PCS1900: 0.8 dBi
UMTS-FDD Band V: 0.08 dBi
UMTS-FDD Band IV: 0.73 dBi
UMTS-FDD Band II: 0.89 dBi
Bluetooth/BLE: 0.93 dBi
WIFI(2.4G): 0.93 dBi
WIFI(5G): 1.82 dBi

LTE Band 2: 0.88 dBi

LTE Band 4: 0.75 dBi

LTE Band 5: 0.07 dBi

LTE Band 7: 1.42 dBi

LTE Band 17: -1.73 dBi
GPS:-0.32dBi

Antenna Gain

Battery:

Model:AAPS-815

Standard Voltage:4.35V

Rated Capacity:2150mAh

Charging Voltage Limited: 4.35V
Adapter:

Model: KA25-0501000US

Input: AC100-240V; 50/60Hz; 0.25A
Output: DC 5.0V,1000mA

Input Power
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Purpose Compliance testing of PHONE with stipulated standard

Worldlinks Communications, L.L.C.
270 Center Drive Suite 230, Vernon Hills, IL. 60061

Shenzhen VSDREAM Technology Co., Ltd
Manufacturer 4F, Headquarters Building, zhonghaixin Science&Technology Park,Bulan Road,
Buji Ave, Longgang Dist., Shenzhen, Guangdong, China

SIEMIC (Shenzhen-China) Laboratories
Zone A, Floor 1, Building 2, Wan Ye Long Technology Park, South Side of Zhoushi
Laboratory performing Road, Bao'an District, Shenzhen, Guangdong, China
the tests Tel: +86-0755-2601 4629 / 2601 4953
Fax: +86-0755-2601 4953-810
Email: China@siemic.com.cn

Applicant / Client

Test report reference 15070474-FCC-R6

number

Date EUT received July 29.2015
Standard applied FCC Part 15.407: 2014, ANSI C63.10: 2013
Dates of test (from — to) July 30 to August 17.2015
No of Units : #1
Equipment Category : Spread Spectrum System/Device
Trade Name : REDDOTMOBILE
GSMS850 TX: 824.2 ~ 848.8 MHz; RX: 869.2 ~ 893.8 MHz

PCS1900 TX: 1850.2 ~1909.8 MHz; RX: 1930.2 ~ 1989.8 MHz

UMTS-FDD Band V TX: 826.4 ~ 846.6 MHz; RX: 871.4 ~891.6 MHz

UMTS-FDD Band IV TX:1712.4 ~ 1752.6 MHz;

UMTS-FDD Band II TX:1852.4 ~1907.6 MHz;

RX: 1932.4 ~1987.6 MHz

WIFI:802.11b/g/n(20M): 2412-2462 MHz

RF Operating Frequency WIFI1:802.11n(40M): 2422-2452 MHz
(ies) WIFI1:802.11a,n(20,40M): 5150-5250 MH

Bluetooth& BLE: 2402-2480 MHz

LTE Band 2 TX: 1852.5 ~1907.5 MHz; RX : 1932.5 ~1987.5 MHz
LTE Band 4 TX: 1712.5 ~1752.5 MHz; RX : 2112.5 ~2152.5 MHz
LTE Band 5 TX: 826.5 ~ 846.5 MHz; RX : 871.5 ~891.5 MHz
LTE Band 7 TX: 2502.5 ~ 2567.5 MHz; RX : 2622.5 ~2687.5 MHz
LTE Band 17 TX: 706.5 ~713.5 MHz; RX : 736.5 ~ 743.5 MHz
GPS RX:1575.42 MHz
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GSM 850: 124CH

PCS1900: 299CH

UMTS-FDD Band V: 102CH
UMTS-FDD Band IV: 202CH
UMTS-FDD Band II: 277CH
WIFI :802.11a/g/n(20M): 11CH
WIFI :802.11n(40M): 7CH
WFI: 802.11 a, n 20(5GHz): 4CH
WFI: 802.11 n 40(5GHz): 2CH
Bluetooth: 79CH

BLE: 40CH

GPS:1CH

Number of Channels

Modulation WIFI(802.11a/b/g/n): DSSS/OFDM

FCCID 2ADNIRS0L
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The product was tested in accordance with the following specifications.
All testing has been performed according to below product classification:

Test Results Summary

FCC Rules Description of Test Result
§15.407 (1), §2.1093 RF Exposure Compliance
§15.203 Antenna Requirement Compliance
§15.407 (a)(1) DTS (99%&26 dB) CHANNEL BANDWIDTH Compliance
§15.407(a/1/2) Conducted Maximum Output Power Compliance
§15.407(a/1/2) Peak Power Spectral Density Compliance
§15.407(a)(6) Peak Power Excursion Compliance
§15.207 (a), AC Power Line Conducted Emissions Compliance
g }252325 /115233(‘)/96’) Unwant}e{(il C]{:lraﬁfsiiiilsl];ilr?‘:l(j lfer:tlrsii:lt?(lingrLequency Compliance

ands
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Table for frequency list

For 5.18-5.24G band

802.11a\n-20 802.11n-40

Channel Frequency (MHz) Channel Frequency (MHz)
36 5180 38 5190

40 5200 46 5230

44 5220

48 5240
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S.1 §15.203 - 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 EUT has 3 antennas:

A permanently attached PIFA antenna for Bluetooth/BLE/WIFI, the gain is 0.93dBi for Bluetooth/BLE/WIFI.

A permanently attached PIFA antenna for GSM/PCS/LTE and UMTS, the gain is 0.08dBi for GSM850, 0.8dBi for
PCS1900,0.08dBi for UMTS-FDD Band V, 0.73dBi for UMTS-FDD Band IV,0.89dBi for UMTS-FDD Band
11,0.88dBi for LTE Band 2,0.75dBi for LTE Band 4, 0.07dBi for LTE Band5,1.42dBi for LTE Band 7, -1.73dBi for
LTE Band 17.

A permanently attached PIFA antenna for GPS, the gain is -0.32dBi for GPS.

Result: PASS
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815 407(a)-DTS (99% &26 dB) CHANNEL BANDWIDTH

Conducted Measurement
EUT was set for low, mid, high channel with modulated mode and highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2. Environmental Conditions Temperature 26°C
Relative Humidity 57%
Atmospheric Pressure 1002mbar
3. Conducted Emissions Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the measurement at
a confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor
of 2, in the range 30MHz — 40GHz is +1.5dB.

4. Test date : August 06.2015
Tested By : Winnie Zhang

Procedures:

99% Bandwith:

1. Set center frequency to the nominal EUT channel center frequency

2. Set span = 1.5 times to 5.0 times the OBW.

3. SetRBW =1 % to5 % of the OBW

4. he video bandwidth (VBW) >3 x RBW.

5. Video averaging is not permitted. Where practical, a sample detection and single sweep mode shall be used. Otherwise,

peak detection and max hold mode (until the trace stabilizes) shall be used

Use the 99 % power bandwidth function of the instrument (if available)

If the instrument does not have a 99 % power bandwidth function, the trace data points are recovered and directly
summed in power units. The recovered amplitude data points, beginning at the lowest frequency, are placed in a
running sum until 0.5 % of the total is reached; that frequency is recorded as the lower frequency. The process is
repeated until 99.5 % of the total is reached; that frequency is recorded as the upper frequency. The 99% occupied
bandwidth is the difference between these two frequencies.

N

Emission Bandwidth (EBW)

1) Set RBW = approximately 1% of the emission bandwidth.

2) Set the VBW > RBW.

3) Detector = Peak.

4) Trace mode = max hold.

5) Measure the maximum width of the emission that is 26 dB down from the maximum of the emission.
Compare this with the RBW setting of the analyzer. Readjust

Test Result: Pass.

Please refer to the following tables and plots.
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bandwidth:
Channel Data Rate Measured Measured
Channel Frequency (Mbps) 99% Bandwidth 26dB Bandwidth
(MHz) (MHz) (MHz)
802.11a mode

Low 5180 6 16.9271 21.622
Middle 5200 6 16.9131 21.932
High 5240 6 16.9671 22.436

802.11n(20M) mode
Low 5180 13 17.8726 24.132
Middle 5200 13 17.8035 24.857
High 5240 13 17.8860 24.213

802.11n(40M) mode
Low 5190 27 36.477 58.880
High 5230 27 36.317 57.950

802.11a Low Channel

Ref 15 dBm
#Peak

Log

10

dB/

Offst

0.5

dB

Center 5.18 GHz
#Res BW 300 kHz

Atten 25 dB

Span 40 MHz

#VBW 1 MHz

Occupied Bandwidth
16.9271 MHz

Transmit Freg Errar
¥ dB Bandwidth

24 158 kHz
21.622 MHz

Sweep 4 ms (401 pts)

Do BWY % Puwer
w dB

99.00 %
-26.00 dB
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802.11a Middle Channel
Ref 15 dBm Atten 25 dB
#Peak
LUQ e
10
dB/
Offst
05
i
dB
Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (401 pts)
Occupied Bandwidth Oce BW % Puwr 99.00 %
16.9131 MHz #dB B0
Transmit Freg Error 10,026 kHz
¥ dB Bandwidth 21.932 MHz
802.11a High Channel
Ref 15 dBm Atten 25 dB
#Peak
LDg WMW
10
dB/
Offst
0.5 g,
dB
Center 5.24 GHz Span 40 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.9671 MHz <d8 50043
Transmit Freq Error -20.730 kHz
¥ dB Bandwidth 22,436 MHz
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Ref 15 dBm
#Peak
Log

10

dB/

Offst
0.5
dB

Center 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transrmit Freg Errar
¥ dB Bandwidth

802.11n20 Low Channel

Atten 25 dB
R s PP
e,
Span 40 MHz
#VBW 1 MHz Sweep 4 ms (401 pis)
Occ BW % Puwr 95.00 %
17.8726 MHz #d8 20048
13.784 kHz
24132 MHz

802.11n20 Middle Channel

Ref 15 dBm
#Peak

Log

10

dB/f

Center 5.2 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
# dB Bandwidth

Atten 25 dB

T

waf,
Span 40 MHz
H#VBW 1 MHz Sweep 4 ms ({101 pts)
Dcc BW % Pwr 99.00 %
17.8035 MHz <48 20048
B.737 kHz
24.857 MHz
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802.11n20 High Channel

Ref 15 dBm Atten 25 dB

#Peak

LOQ WWMW

10

dB/

Offst

0.5 eerna]

dB

Center 5.24 GHz Span 40 MHz

#Res BW 300 kHz #VBW 1 MHz Sweep 4 ms (401 pis)
Occupied Bandwidth Oce BW % Pwr 99.00 %

17.8860 MHz <48 250048

Transmit Freq Errar 8.243 kHz
¥ dB Bandwidth 24.213 MHz

802.11n40 Low Channel

Agilent Spectrum Analyzer - Occupied BW

e

ALIGN AUTO

03:53:59 PM Aug 07, 2015

VBW 1.8000 MHz

e
#IFGain:Low

Center Freq: 5.190000000 GHz

Trig: Free Run
#Atten: 10 dB

Avg|Hold:>10/10

Radio Std: None

Radio Device: BTS

Ref Offset 0.5 dB
Ref 15.00 dBm

Occupied Bandwidth
36.477 MHz

-67.686 kHz
58.88 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 1.8 MHz

Total Power

OBW Power
x dB

13.0 dBm

99.00 %
-26.00 dB

MSG

sTATUS €3 Input Overload;ADC over range
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802.11n40 High Channel

Agilent Spectrum Analyzer - Occupied BW
S0 A | it |

ALIGNAUTO 0350:03 PM Aug 07, 2015

Ref Value 20.00 dBm

#IFGain:Low

Center Freq: §.230000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB

Radio Std: None

Radio Device: BTS

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 5.23 GHz
Res BW 560 kHz

Occupied Bandwidth

36.317 MHz
58.507 kHz
57.95 MHz

Transmit Freq Error
¥ dB Bandwidth

#VBW 1.8 MHz

Total Power 14.0 dBm

OBW Power 99.00 %
x dB -26.00 dB

sTaTUS g3 Input Overload;ADC over range
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5.2 §15.407(a) - Conducted Maximum OQutput Power

1. Conducted Measurement
EUT was set for low, mid, high channel with modulated mode and highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2. Conducted Emissions Measurement Uncertainty
All test measurements carried out are traceable to national standards. The uncertainty of the measurement at
a confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor
of 2, in the range 30MHz — 40GHz is +1.5dB.

3. Environmental Conditions Temperature 26°C
Relative Humidity 57%
Atmospheric Pressure 1002mbar
4. Test date : August 06.2015

Tested By : Winnie Zhang
Standard Requirement:

For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output power over the
frequency band of operation shall not exceed 250 mW provided the maximum antenna gain does not exceed 6 dBi. In
addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas
of directional gain greater than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

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

Procedures:
Measurement Procedure Maximum conducted output power:

Maximum conducted output power may be measured using a spectrum analyzer/EMI receiver or an RF power meter.

1. Device Configuration

If possible, configure or modify the operation of the EUT so that it transmits continuously at its maximum power control
level (see section IL.B.).

a) The intent is to test at 100 percent duty cycle; however a small reduction in duty cycle (to no lower than 98 percent) is
permitted if required by the EUT for amplitude control purposes. Manufacturers are expected to provide software to the
test lab to permit such continuous operation.

b) If continuous transmission (or at least 98 percent duty cycle) cannot be achieved due to hardware limitations (e.g.,
overheating), the EUT shall be operated at its maximum power control level with the transmit duration as long as possible
and the duty cycle as high as possible.

2. Measurement using a Spectrum Analyzer or EMI Receiver (SA)

Measurement of maximum conducted output power using a spectrum analyzer requires integrating the spectrum across a
frequency span that encompasses, at a minimum, either the EBW or the 99-percent occupied bandwidth of the signal.1
However, the EBW must be used to

1 The option of using 99% occupied bandwidth to determine the frequency span for integration provides flexibility to the
test lab.789033 D02 General UNII Test Procedures New Rules vO1 Page 5 determine bandwidth dependent limits on
maximum conducted output power in accordance with § 15.407(a).
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a) The test method shall be selected as follows: (i) Method SA-1 or SA-1 Alternative (averaging with the EUT transmitting
at full power throughout each sweep) shall be applied if either of the following conditions can be satisfied:

* The EUT transmits continuously (or with a duty cycle > 98 percent).

» Sweep triggering or gating can be implemented in a way that the device transmits at the maximum power control level
throughout the duration of each of the instrument sweeps to be averaged. This condition can generally be achieved by
triggering the instrument’s sweep if the duration of the sweep (with the analyzer configured as in Method SA-1, below) is
equal to or shorter than the duration T of each transmission from the EUT and if those transmissions exhibit full power
throughout their durations.

(ii) Method SA-2 or SA-2 Alternative (averaging across on and off times of the EUT transmissions, followed by duty cycle
correction) shall be applied if the conditions of (i) cannot be achieved and the transmissions exhibit a constant duty cycle
during the measurement duration. Duty cycle will be considered to be constant if variations are less than + 2 percent.

(iii) Method SA-3 (RMS detection with max hold) or SA-3 Alternative (reduced VBW with max hold) shall be applied if
the conditions of (i) and (ii) cannot be achieved.

b) Method SA-1 (trace averaging with the EUT transmitting at full power throughout each sweep): (i) Set span to
encompass the entire emission bandwidth (EBW) (or, alternatively, the entire 99% occupied bandwidth) of the signal.

(i) Set RBW =1 MHz.

(iii) Set VBW >3 MHz.

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

(v) Sweep time = auto.

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

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

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

(ix) Compute power by integrating the spectrum across the EBW (or, alternatively, the entire 99% occupied bandwidth) of
the signal using the instrument’s band power measurement function with band limits set equal to the EBW (or occupied
bandwidth) band edges. If the instrument does not have a band power function, sum the spectrum

Test Result: Pass.
Please refer to the following tables and plots.

Channel
Channel Frequency AV Output Power(dBm) Limit(dBm)
(MHZz)
802.11a mode

Low 5180 7.03 24
Middle 5200 7.39 24
High 5240 7.40 24

802.11n(20M) mode
Low 5180 7.34 24
Middle 5200 7.69 24
High 5240 7.49 24

802.11n(40M) mode
Low 5190 7.89 24
High 5230 7.98 24
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802.11a Low Channel

Ref 20 dBm

Center 5.18 GHz
#Res BW 1 MHz

Zhannel Fower

7.03 dBm

/16.9271 MHz

Atten 30 dB

WMWW%WW

e

Span 30 MHz

H#VBW 3 MH:z Sweep 8 ms ({401 pts)

Fower Spectral Density

-65.26 dBm/Hz

802.11a Middle Channel

Ref 20 dBm

Center 5.2 GHz
#Res BW 1 MHz

Channel Fower

7.39dBm /16.9131 MHz

Atten 30 dB

Mauwﬂww\ummw&mw

RN

Span 30 MHz

#VBW 3 MHz Sweep 8 ms {401 pts)

Fower Spectral Density

-64.89 dBm/Hz
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802.11a High Channel

Ref20 dBm

Center 5.24 GHz

Atten 30 dB

WMMWM

e

£

Span 30 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 8 ms (401 pts)
Channel Power Fower Spectral Density
7.40dBm /16.9671 MHz -64.89 dBm/Hz

802.11n20 Low Channel

Ref 20 dBm Atten 30 dB

#Avg

Log

dB/

Offst

0.5

dB i

Center 5.18 GHz Span 30 MHz

#Res BW 1 MHz

Channeal Power

#VBW 3 MHz

Sweep 8 ms (101 pts)

Fower Spectral Density

7.34dBm [/17.8726 MHz -63.1

8 dBmiHz
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802.11n20 Middle Channel

Ref 20 dBm

Center 5.2 GHz
#Res BW 1 MHz

Channel Powier

/.69 dBm /17.8035 MHz

Atten 30 dB

WWWWW

£

Span 30 MHz

#VBW 3 MHz Sweep 8 ms {401 pts)

Fower Spectral Density

-64.81 dBm/Hz

802.11n20 High Channel

Ref 20 dBm

Center 5.24 GHz
#Res BW 1 MHz

Channel Power

7.49dBm [/17.8860 MHz

Atten 30 dB

Wﬂwww%%

Span 30 MHz

#VBW 3 MHz Sweep 8 ms (401 pts)

Fower Spectral Density

-65.04 dBm/Hz
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802.11n40 Low Channel
Ref 20 dBm Atten 30 dB
#hvg
Log
dB/
Offst
0.5
dB M 01
Center 5.19 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 8 ms (401 pis)
Channel Power Fower Spectral Density
7.89dBm [/58.8800 MHz -69.81 dBm/Hz

802.11n40 High Channel
Ref 20 dBm Atten 30 dB
#Avg
Log
dB/
Offst
0.5
dB I
Center 5.23 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 8 ms (401 pts)
iChannel Power Fower Spectral Density
7.98 dBm [57.9500 MHz -69.65 dBm/Hz
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5.3 §15.407(a) - Power Spectral Density

1. Conducted Measurement
EUT was set for low, mid, high channel with modulated mode and highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2. Environmental Conditions Temperature 26°C
Relative Humidity 58%
Atmospheric Pressure 1001 mbar
3. Conducted Emissions Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the measurement at
a confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor
of 2, in the range 30MHz — 40GHz is +1.5dB.

4. Test date : August 07.2015
Tested By : Winnie Zhang

Standard Requirement:

For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output power over the
frequency band of operation shall not exceed 250 mW provided the maximum antenna gain does not exceed 6 dBi. In
addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas
of directional gain greater than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Procedures:

Procedures:

The rules requires “maximum power spectral density” measurements where the intent is to measure the maximum value of
the time average of the power spectral density measured during a period of continuous transmission.

1. Create an average power spectrum for the EUT operating mode being tested by following the instructions in section
ILLE.2. for measuring maximum conducted output power using a spectrum analyzer or EMI receiver: select the appropriate
test method (SA-1, SA-2, SA-3, or alternatives to each) and apply it up to, but not including, the step labeled, “Compute
power...”. (This procedure is required even if the maximum conducted output power measurement was performed using a
power meter, method PM.)

2. Use the peak search function on the instrument to find the peak of the spectrum and record its value.
3. Make the following adjustments to the peak value of the spectrum, if applicable:
a) If Method SA-2 or SA-2 Alternative was used, add 10 log(1/x), where x is the duty cycle, to the peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in step IL.E.2.g)(viii), add 1 dB to the final result to
compensate for the difference between linear averaging and power averaging.
4. The result is the Maximum PSD over 1 MHz reference bandwidth.
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5. For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz, the above procedures make use
of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth specified in § 15.407(a)(5). For devices operating in the
band 5.725-5.85 GHz, the rules specify a measurement bandwidth of 500 kHz. Many spectrum analyzers do not have 500
kHz RBW, thus a narrower RBW may need to be used. The rules permit the use of a RBWs less than 1 MHz, or 500 kHz,
“provided that the measured power is integrated over the full reference bandwidth” to show the total power over the
specified measurement bandwidth (i.e., | MHz, or 500 kHz). If measurements are performed using a reduced resolution
bandwidth (< 1 MHz, or < 500 kHz) and integrated over 1 MHz, or 500 KHz bandwidth, the following adjustments to the
procedures apply:

a) Set RBW > 1/T, where T is defined in section II.B.1.a).

b) Set VBW >3 RBW.

¢) If measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10log(500kHz/RBW) to the measured result,
whereas RBW (< 500 KHz) is the reduced resolution bandwidth of the spectrum analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 MHz, add 10log(1MHz/RBW) to the measured result,
whereas RBW (< 1 MHz) is the reduced resolution bandwidth of spectrum analyzer set during measurement.

¢) Care must be taken to ensure that the measurements are performed during a period of continuous transmission or are
corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 KHz for the sections 5.c) and 5.d) above, since
RBW=100 KHZ is available on nearly all spectrum analyzers.

Test Result: Pass.
Please refer to the following tables and plots.
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Please refer to the following tables and plots.

Channel
Channel Frequency PSD (dBm) Limit(dBm)
(MHz)
802.11a mode

Low 5180 8.136 11
Middle 5200 8.302 11
High 5240 8.538 11

802.11n(20M) mode
Low 5180 6.771 11
Middle 5200 6.990 1
High 5240 7.873 11

802.11n(40M) mode
Low 5190 -10682 11
High 5230 -9.966 1
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Power Spectral Density, 802.11a Low Channel

Mkr1 5.17955 GHz
Ref 20 dBm Atten 30 dB 8.136 dBm
Peak
Log 1

. T ——

10

M1 S2
83 FC

Center 3.18 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 6 ms (601 pts)

Power Spectral Density, 802.11a Middle Channel

Mkr1 5.20090 GHz
Ref 20 dBm Atten 30 dB 8.302 dBm
Peak

10
ey M

“’WM

i,

M1 S2
83 FC

Center 5.2 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 6 ms (601 pts)
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Power Spectral Density, 802.11a High Channel

Mkr1 5.24260 GHz
Ref 20 dBm Atten 30 dB 8.538 dBm
Peak

o e
WWMWN

M1 S2
83 FC

Center 5.24 GHz Span 30 MHz
#Res BW 1 MHz #VBW 3 MH:z Sweep 6 ms (601 pts)

Power Spectral Density, 802.11n20 Low Channel

Mkr1 5.18135 GHz
Ref 20 dBm Atten 30 dB 6.771 dBm

dB/ T T S e

bty

M1 52
83 FC

Center 5.18 GHz Span 30 MHz
#Res BW 1 MHz HVBW 3 MHz Sweep 6 ms (601 pts)
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