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GENERAL SUMMARY

Reference
Standard(s)

FCC CFR47 Part 15C (2013) Radio Frequency Devices

15.205 Restricted bands of operation;

15.207 Conducted limits;

15.209 Radiated emission limits; general requirements;

15.247 Operation within the bands 902-928 MHz,2400-2483.5 MHz, and
5725-5850MHz.

ANSI C63.4 Methods of Measurement of Radio-Noise Emission from Low-Voltage
Electrical and Electronic Equipment in the Range of 9 KHz to 40GHz.
(2009)

KDB 558074 D01 DTS Meas Guidance v03r02 Guidance for Performing

Compliance Measurements on Digital Transmission Systems (DTS) Operating

Under §15.247

KDB 662911 D01 Multiple Transmitter Output v02r01Emissions Testing of

Transmitters with Multiple Outputs in the Same Band

Conclusion

This portable wireless equipment has been measured in all cases requested by the
relevant standards. Test results in Chapter 2of this test report are below limits
specified in the relevant standards.

General Judgment: Pass

Comment

The test result only responds to the measured sample.

Approved by 'géﬁ’ )do

Kai Xu
Director

Revised bnyW wa?/ Performed byW@JJWW/Iﬁ

Lingling Kang Wenbin Wu
RF Manager RF Engineer
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1. General Information

1.1. Notes of the test report

TA Technology (Shanghai) Co., Ltd. has obtained the accreditation of China National Accreditation
Service for Conformity Assessment (CNAS), and accreditation number: L2264.

TA Technology (Shanghai) Co., Ltd. has been listed on the US Federal Communications
Commission list of test facilities recognized to perform electromagnetic emissions measurements.
The site recognition number is 428261.

TA Technology (Shanghai) Co., Ltd. has been listed by industry Canada to perform
electromagnetic emission measurement. The site recognition number is 8510A.

TA Technology (Shanghai) Co., Ltd. guarantees the reliability of the data presented in this test
report, which is the results of measurements and tests performed for the items under test on the date
and under the conditions stated in this test report and is based on the knowledge and technical
facilities available at TA Technology (Shanghai) Co., Ltd. at the time of execution of the test.

TA Technology (Shanghai) Co., Ltd. is liable to the client for the maintenance by its personnel of the
confidentiality of all information related to the items under test and the results of the test. The sample

under test was selected by the Client.This report only refers to the item that has undergone the test.

The test results in this test report relate only to the devices specified in this report.This report shall not
be reproduced except in full without the written approval of TA Technology (Shanghai) Co., Ltd.

If the electronic report is inconsistent with the printed one, it should be subject to the latter.
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1.2. Testing laboratory

Company: TA Technology (Shanghai) Co., Ltd.

Address: No.145, Jintang Rd, Tangzhen Industry Park, Pudong
City: Shanghai

Post code: 201201

Country: P. R. China

Contact: Xu Kai

Telephone:  +86-021-50791141/2/3

Fax: +86-021-50791141/2/3-8000

Website: http://www.ta-shanghai.com

E-mail: xukai@ta-shanghai.com

1.3. Applicant Information

Company: Huawei Technologies Co., Ltd.
Administration Building, Headquarters of Huawei Techologies Co., Ltd.,
Bantian, Longgang District
Address: Shenzhen
518129
P.R.China

1.4. Manufacturer Information

Company: Huawei Technologies Co., Ltd.

Administration Building, Headquarters of Huawei Techologies Co., Ltd.,
Bantian, Longgang District
Address: Shenzhen
518129
P.R.China
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1.5. Information of EUT
General information
Hardware Version: VER.D
Software Version: V200R006C11
Antenna Type: External Antenna
Device Operating Configurations:
Network Standards: 802.11b, 802.11g, 802.11n(HT20/HT40); (tested)
Test Modulation: (802.11b)DSSS; (802.11g)OFDM; 802.11n(HT20/HT40) OFDM
Power Supply: AC Adapter
Antenna Connector: RP-SMA-J(meet with the standard FCC Part 15.203 requirement)
Antenna Gain 2.15dBi
Max Conducted Power 17.15 dBm

2412MHz~ 2462MHz (HT20)
Operating Frequency Range(s)

2422MHz~ 2452MHz (HT40)
TestedFrequency Range(s) 2400MHz~ 2483.5 MHz

Note: We tested the all samples in the preliminary test. The test data of the worst-case condition
(AR161W) was recorded.

What the differences between them are as follows:

Models Number of interfaces ftwa
: software
FE | GE | VDSL | WIFI | usp | hardware

AR121W 5 0 0 1 1 )

The same Different
AR161W 0 5 0 1 1
AR129W 4 0 1 1 1 ,

The same Different
AR169W 0 4 1 1 1
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Auxiliary Equipment Details

AE1:Adapter 1

Model: HW-120200C4W

Manufacturer: HUNTKEY

S/IN: /

AE2: Adapter 2

Model: HW-120200C4W

Manufacturer: UE Electronic

SIN: /

1.6. Test Date

The test is performed from May 8, 2015 to June 10, 2015.
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2. Test Information

2.1. Test Mode

The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application.

The radiated emission was measured in the following position: EUT stand-up position (Z axis),
lie-down position (X, Y axis). The worst emission was found in stand-up position (Z axis) and the
worst case was recorded.

In order to find the worst case condition, Pre-tests are needed at the presence of different data rate
declared in basic standard IEEE802.11.Preliminary tests has been done on all the configuration for
confirmming worst case. Data rate below means worst-case rate of each test item.

Results of test modes, data rates and test channels are shown as following table.
The EUT was programmed to be in continuously transmitting mode and the transmit duty cycle is not
less than 98%.

/ Test items Chain Mode Date rate | Test channel
802.11b 1Mbps 1/6/11
) 802.11g 6Mbps 1/6/11
chain0
802.11n(HT20) MCSO0 1/6/11
802.11n(HT40) MCSO0 3/6/9
peak power 802.11b 1Mbps 1/6/11
output-conducted hain 802.11¢g 6Mbps 1/6/11
chain
802.11n(HT20) MCSO0 1/6/11
802.11n(HT40) MCSO0 3/6/9
MIMO 802.11n(HT20) MCS8 1/6/11
802.11n(HT40) MCS8 3/6/9
802.11b 1Mbps 1/6/11
Conducted i 802.11¢g 6Mbps 1/6/11
chain0
test 802.11n(HT20) MCSO0 1/6/11
cases Minimum 6dB 802.11n(HT40) MCSO0 3/6/9
bandwidth 802.11b 1Mbps 1/6/11
) 802.11¢g 6Mbps 1/6/11
chain1
802.11n(HT20) MCSO0 1/6/11
802.11n(HT40) MCSO0 3/6/9
802.11b 1Mbps 111
) 802.11g 6Mbps 111
chain0
Band ed 802.11n(HT20) MCSO0 111
and edge
ecg 802.11n(HT40) | MCSO0 3/9
compliance
802.11b 1Mbps 111
chain1 802.11g 6Mbps 111
802.11n(HT20) MCSO0 111
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802.11n(HT40) MCSO0 3/9
802.11b 1Mbps 1/6/11
. 802.11g 6Mbps 1/6/11
chain0
802.11n(HT20) MCSO0 1/6/11
802.11n(HT40) MCSO0 3/6/9
Power spectral 802.11b 1Mbps 1/6/11
density i 802.11g 6Mbps 1/6/11
chain1
802.11n(HT20) MCSO0 1/6/11
802.11n(HT40) MCSO0 3/6/9
802.11n(HT20) MCS8 1/6/11
MIMO
802.11n(HT40) MCS8 3/6/9
802.11b 1Mbps 1/6/11
, 802.11¢g 6Mbps 1/6/11
chain0
802.11n(HT20) MCS8 1/6/11
Conducted spurious 802.11n(HT40) MCS8 3/6/9
emission 802.11b 1Mbps 1/6/11
. 802.11g 6Mbps 1/6/11
chain1
802.11n(HT20) MCSO0 1/6/11
802.11n(HT40) MCSO0 3/6/9
802.11b 1Mbps 6
Conducted Simultaneous | 802.11g 6Mbps 6
emission on 802.11n(HT20) MCSO0 6
802.11n(HT40) MCSO0 6
802.11b 2Mbps 111
i 802.11g 6Mbps 1/11
chain0
802.11n(HT20) MCSO0 1/11
Souri diated 802.11n(HT40) MCSO0 3/9
purious raciate 802.11b 1Mbps 1711
emission in the 80211 oMb 111
restricted band chain1 9 P2
Radiated 802.11n(HT20) MCSO0 1/11
test cases 802.11n(HT40) MCSO0 3/9
MIMO 802.11n(HT20) MCS8 1/6/11
802.11n(HT40) MCS8 3/6/9
802.11b 1Mbps 6
Radiated simultaneous | 802.11g 6Mbps 6
emission on 802.11n(HT20) MCSO0 6
802.11n(HT40) MCSO0 6
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2.2. Summary of test results

Number | Summary of measurements of results Clause in FCC rules Verdict
1 Peak Power Output —Conducted 15.247(b)(3) PASS
2 Minimum 6dB bandwidth 15.247(a)(2) PASS
3 Band Edges compliance 15.247(d) PASS
4 Spurious Radiated Emissions in the restricted band | 15.247(d),15.205,15.209 | PASS
5 Power spectral Density 15.247(e) PASS
6 Conducted Spurious Emission 15.247 PASS
7 Radiates Emission 15.247(d),15.205,15.209 | PASS
8 Conducted Emissions 15.207,15.107 PASS
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2.3. Peak Power Output —Conducted

Ambient condition

Temperature Relative humidity Pressure

23°C ~ 25°C 45% ~ 50% 101.5kPa

Methods of Measurement

During the process of the testing, The EUT was connected to the peak power meter through an
external attenuator and a known loss cable. The EUT is max power transmission with proper
modulation. We use 5.2.1 Maximum Peak Conducted Output Power Level Method in KDB 558074
D01 for this test.

Test Setup
RF cahle
EUT peak power meter
For MIMO
Tx1
EUT Combiner peak power meter
Tx2
Limits

Rule Part 15.247 (b) (3) specifies that " For systems using digital modulation in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt.”

Peak Output Power <1W (30dBm)

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U=0.44 dB.
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Test Results:

Network Carrier frequency Peak Output Power )
Antenna Conclusion
Standards (MHz) (dBm)
2412 15.41 PASS
802.11b 2437 15.02 PASS
2462 14.03 PASS
2412 10.01 PASS
802.11g 2437 9.22 PASS
2462 8.32 PASS
Antenna 1
2412 9.92 PASS
802.11n 2437 8.97 PASS
HT20 -
2462 7.84 PASS
2422 6.32 PASS
802.11n 2437 6.10 PASS
HT40 :
2452 4.54 PASS
2412 16.63 PASS
802.11b 2437 17.15 PASS
2462 16.68 PASS
2412 11.06 PASS
802.11g 2437 11.12 PASS
2462 10.56 PASS
Antenna 2
2412 9.83 PASS
802.11n 2437 10.13 PASS
HT20 :
2462 9.59 PASS
2422 7.38 PASS
802.11n
2437 6.41 PASS
HT40
2452 6.57 PASS
2412 9.58 PASS
802.11n 2437 9.46 PASS
HT20 -
2462 8.28 PASS
MIMO
2422 9.94 PASS
802.11n
2437 9.62 PASS
HT40
2452 8.94 PASS
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2.4. Occupied Bandwidth (6dB)
Ambient condition
Temperature Relative humidity Pressure
23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a
known loss cable. RBW is set to 100 kHz, VBW is set to 300 kHz on spectrum analyzer.

Test Setup

Analyzer

EUT

Limits

Rule Part 15.247 (a) (2) specifies that “Systems using digital modulation techniques may operate in
the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth
shall be at least 500 kHz.”

minimum 6 dB bandwidth = 500 kHz

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U=936 Hz.
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Test Results:

Network Carrier frequency | Minimum 6 dB bandwidth i
Antenna Conclusion
Standards (MHz) (MHz)
2412 10.14 PASS
802.11b 2437 10.13 PASS
2462 10.13 PASS
2412 16.38 PASS
802.11g 2437 16.42 PASS
2462 16.38 PASS
Antenna 1
2412 17.63 PASS
802.11n 2437 17.62 PASS
HT20 :
2462 17.60 PASS
2422 36.46 PASS
802.11n 2437 36.48 PASS
HT40 :
2452 36.47 PASS
2412 10.14 PASS
802.11b 2437 10.14 PASS
2462 10.13 PASS
2412 16.39 PASS
802.11g 2437 16.40 PASS
2462 16.43 PASS
Antenna 2
80211 2412 17.61 PASS
11n
2437 17.61 PA
HT20 3 6 SS
2462 17.61 PASS
2422 36.48 PASS
802.11n
2437 36.48 PASS
HT40
2452 36.50 PASS
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Antenna 1
802.11b

Tl Agilant Spectrum Analyzer - ODccupied BW
QO i il o B CORRE Gl
x dB -6.00 dB

Input: RF
#IFGain:Low

Ref 30.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

14.037 MHz

15.781 kHz
10.14 MHz

Transmit Freq Error
x dB Bandwidth

B

12:00:41 AM Jun 06, 2015
: TracelDetector

ALTGN AUTO

— ) Trig:Free Run

Center Freq: 2.412000000 GHz Radio Std: None
Avg|Hold:>10/10

#Atten: 10 dB Radio Device: BTS

Clear Write

Span 50 MHz
#VBW 300 kHz Sweep 4.8ms

Total Power 21.0 dBm

OBW Power
x dB

802.11b, Carrier frequency (MHz): 2412

Tl Agilant Spectrum Analyzer - ODccupied BW
QO i [ o B cORRE Gl
Span 50.000 MHz

Input: RF
#IFGain:Low

Ref 30.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth
14.014 MHz
-7.058 kHz
10.13 MHz

Transmit Freq Error
x dB Bandwidth

— ) Trig:Free Run

B

12:13:09 AM Jun 06, 2015
: TracelDetector

Radio Std: None

ALTGMN AUTO
Center Freq: 2.437000000 GHz
Avg|Hold:>10/10

#Atten: 10 dB Radio Device: BTS

Clear Write

Span 50 MHz
#VBW 300 kHz Sweep 4.8ms

Total Power 20.6 dBm

OBW Power
x dB

802.11b, Carrier frequency (MHz): 2437
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T Agilent Spectrum Analyzer - Occupied BW E]
e e ; ALIGN AUTD 12:21:07 &M Jun 06, 2015
Center Freq 2.462000000 GHz Center Freq; 2.462000000 GHz Radio Std: None Trace/Detector
Input: RF [ozw) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 30.00 dBm

Clear Write

Center 2.462 GHz

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.3 dBm

13.968 MHz

18.787 kHz OBW Power

Transmit Freq Error
x dB Bandwidth 10.13 MHz x dB

802.11b, Carrier frequency (MHz):2462

Tl Agilant Spectrum Analyzer - ODccupied BW E]@

B i el S ] e A s OR REGiR E ALIGNAUTO _ [12:09:04 AM Jun 06, 2015

x dB -6.00 dB Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector
— ) Trig:Free Run Avg|Hold:>10/10

Input: RF = e E
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 30.00 dBm

Clear Write

Span 50 MHz
#VBW 300 kHz Sweep 4.8ms

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth Total Power 15.1 dBm

16.569 MHz

Transmit Freq Error -10.671 kHz
x dB Bandwidth 16.38 MHz x dB

OBW Power

= i File <Screen_0000.png> saved

802.11g, Carrier frequency (MHz): 2412
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Tl Agilent Spectrum Analyzer - Occupied BW E]
e e ; ALIGN AUTD 12:14:18 AM Jun 06, 2015
Span 50.000 MHz Center Freq: 2.437000000 GHz Radio Std: None Trace/Detector
Input: RF D) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 30.00 dBm

Clear Write

Center 2.437 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 14.6 dBm

16.544 MHz

Transmit Freq Error -20.572 kHz OBW Pawer
x dB Bandwidth 16.42 MHz x dB

802.11g, Carrier frequency (MHz): 2437

Tl Agilant Spectrum Analyzer - ODccupied BW E]

T e e e : ALTGMN AUTO 12:2153 A0 Jun 06, 2015

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Trace/Detector
Input: RF T Trig: Free Run Avg|Hold:>10/10

RIFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 30.00 dBm

Clear Write

Average

Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms

Occupied Bandwidth Total Power 13.4 dBm

16.526 MHz

Transmit Freq Error -155 Hz OBW Power
x dB Bandwidth 16.38 MHz x dB

802.11g, Carrier frequency (MHz):2462
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802.11n(HT20)

Qe snioREE R R R CDRREGEE] : ALIGNAUTO  [12:10:35AM Jun06, 2015
x dB -6.00 dB Center Freq: 2.412000000 GHz Radio Std: None Trace/Detector

(7] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Input: RF

Ref 30.00 dBm

Clear Write

Average

Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms

Occupied Bandwidth Total Power 11.4 dBm
17.728 MHz

Transmit Freq Error 8.087 kHz OBW Power

x dB Bandwidth 17.63 MHz x dB

= i File <Screen 0001.png> saved

802.11n, Carrier frequency (MHz): 2412

Tl Agilant Spectrum Analyzer - ODccupied BW E]@

T e e e : ALTGMN AUTO 12:1550 A0 Jun 06, 2015
TracelDetector

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
Input: RF — ) Trig:Free Run Avg|Hold:>10/10

#IFGain:Low ™ #Atten: 10 dB Radio Device: BTS

Ref 30.00 dBm

Clear Write

Center 2.437 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms

Occupied Bandwidth Total Power 10.1 dBm
17.725 MHz

Transmit Freq Error -1.560 kHz OBW Power

x dB Bandwidth 17.62 MHz x dB

802.11n, Carrier frequency (MHz): 2437
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T Agilent Spectrum Analyzer - Occupied BW E]
e e ; ALIGN AUTD 12:22:37 &M un 06, 2015
Center Freq 2.462000000 GHz Center Freq; 2.462000000 GHz Radio Std: None Trace/Detector
Input: RF [ozw) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 30.00 dBm

Clear Write

Center 2.462 GHz

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 8.51 dBm

17.693 MHz

7.307 kHz OBW Power

Transmit Freq Error
x dB Bandwidth 17.60 MHz x dB

Msc iJFile <Screen_0010.png> saved

802.11n, Carrier frequency (MHz):2462

802.11n(HT40)

Tl Agilant Spectrum Analyzer - ODccupied BW E]@

B i el S ] e A s OR REGiR E ALIGNAUTO  [12:19:30AM Jun 06, 2015

Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None Trace/Detector
— ) Trig:Free Run Avg|Hold:>10/10

Input: RF = e E
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 30.00 dBm

Clear Write

Span 100 MHz
#VBW 300 kHz Sweep 9.6 ms

Center 2.422 GHz
#Res BW 100 kHz

Occupied Bandwidth Total Power 11.9 dBm

36.326 MHz

Transmit Freq Error 4.235 kHz
x dB Bandwidth 36.46 MHz x dB

OBW Power

802.11n, Carrier frequency (MHz): 2422
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Tl Agilent Spectrum Analyzer - Occupied BW. E]

. e e ; ALIGN AUTD 12:18:41 AM Jun 06, 2015
TracelDetector

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
Input: RF G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref 30.00 dBm

Clear Write

Center 2.437 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 11.7 dBm
36.338 MHz

Transmit Freq Error 12.860 kHz OBW Pawer

x dB Bandwidth 36.48 MHz x dB

802.11n, Carrier frequency (MHz): 2437

Tl Agilant Spectrum Analyzer - ODccupied BW E]

T e e e : ALTGMN AUTO 12:23:23 AN Jun 06, 2015
TracelDetector

Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None
Input: RF — ) Trig:Free Run Avg|Hold:>10/10

#IFGain:Low ™ #Atten: 10 dB Radio Device: BTS

Ref 30.00 dBm

Clear Write

Average

Center 2.452 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.6 ms

Occupied Bandwidth Total Power 10.0 dBm
36.336 MHz

Transmit Freq Error 17.511 kHz OBW Power

x dB Bandwidth 36.47 MHz x dB

802.11n, Carrier frequency (MHz):2452
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Antenna 2
802.11b

T Agilent Spectrum Analyzer - Occupied BW g@@

e e e e e ; ALIGN AUTOD 03:19:26.4M Jun DA, 2015
Frequency

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
— ) Trig:Free Run Avg|Hold:>10/10

#IFGain:Low ™ ¥Atten: 34 dB Radio Device: BTS

Input: RF

Ref 30.00 dBm

Center Freq
2.412000000 GHz

Center 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms

Occupied Bandwidth Total Power 22.0dBm Freq Offset
14.014 MHz ahe

Transmit Freq Error 10.049 kHz OBW Power
x dB Bandwidth 10.14 MHz x dB

STATUS

802.11b, Carrier frequency (MHz): 2412

T Agilent Spectrum Analyzer - Occupied BW g@@

T e e e : ALTGMN AUTO 03:26:23 M Jun 06, 2015
Frequency

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
Input: RF — ) Trig:Free Run Avg|Hold:>10/10

#IFGain:Low ™ ¥Atten: 34 dB Radio Device: BTS

Ref 30.00 dBm

Center 2.437 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms

Occupied Bandwidth Total Power 22.0dBm Freq Offset
13.993 MHz ahe

Transmit Freq Error 7.924 kHz OBW Power
x dB Bandwidth 10.14 MHz x dB

STATUS

802.11b, Carrier frequency (MHz): 2437



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.:RHA1505-0034RF01R3 Page 220f 152

T Agilent Spectrum Analyzer - Occupied BW E@E
e e ; ALIGN AUTD 03:28:28 M Jun 06, 2015
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
Input: RF [ozw) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 34 dB Radio Device: BTS

Ref 30.00 dBm

Center Freq
2.462000000 GHz

Center 2.462 GHz

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 21.6 dBm Freq Offset
0 Hz

14.009 MHz

Transmit Freq Error 10.533 kHz OBW Pawer

x dB Bandwidth 10.13 MHz x dB

STATUS

802.11b, Carrier frequency (MHz):2462

Tl Agilant Spectrum Analyzer - ODccupied BW g@@
B i el S ] e A s OR REGiR E ALIGNAUTO [03:23:55AM Jun 06, 2015
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency

— ) Trig:Free Run Avg|Hold:>10/10

Input: RF = e E
#IFGain:Low #Atten: 34 dB Radio Device: BTS

Ref 30.00 dBm
Center Freq
2.412000000 GHz

Center 2.412 GHz
#Res BW 100 kHz

#VBW 300 kHz Sweep 4.8ms

Occupied Bandwidth Total Power 15.8 dBm Freq Offset
0Hz

16.534 MHz

Transmit Freq Error -7.791 kHz
x dB Bandwidth 16.39 MHz x dB

OBW Power

STATUS

802.11g, Carrier frequency (MHz): 2412
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Tl Agilent Spectrum Analyzer - Occupied BW. E@E
Bl coic i [ [ G ORREG ; ALTGM AUTO 03:26/53AM Jun 06, 2015

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
Input: RF . Trig:Free Run Avg|Hold:>10/10

#IFGain:Low ™ #Atten: 34 dB Radio Device: BTS

Ref 30.00 dBm

Center Freq
2.437000000 GHz

Center 2.437 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 15.8 dBm Freq Offset
16.520 MHz WG

Transmit Freq Error -547 Hz OBW Pawer
x dB Bandwidth 16.40 MHz x dB

MSG STATUS

802.11g, Carrier frequency (MHz): 2437

Tl Agilant Spectrum Analyzer - ODccupied BW g@@
T e e e : ALTGMN AUTO 03:29:06.AM Jun 06, 2015

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
Input: RF — ) Trig:Free Run Avg|Hold:>10/10

#IFGain:Low ™ ¥Atten: 34 dB Radio Device: BTS

Ref 30.00 dBm

Center Freq
2.462000000 GHz

Center 2.462 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 15.2 dBm Freq Offset
16.528 MH:z ahe

Transmit Freq Error -1.623 kHz OBW Power
x dB Bandwidth 16.43 MHz x dB

MSG STATUS

802.11g, Carrier frequency (MHz):2462
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802.11n(HT20)

T Agilent Spectrum Analyzer - Occupied BW g@@

T e e e : ALTGMN AUTO 03:25:11 AM Jun 06, 2015
Frequency

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
— ) Trig:Free Run Avg|Hold:>10/10

#IFGain:Low ™ ¥Atten: 34 dB Radio Device: BTS

Input: RF

Ref 30.00 dBm

Center Freq
2.412000000 GHz

Center 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 12.0 dBm Freq Offset
17.705 MHz ahe

Transmit Freq Error 6.977 kHz OBW Power
x dB Bandwidth 17.61 MHz x dB

STATUS

802.11n, Carrier frequency (MHz): 2412

T Agilent Spectrum Analyzer - Occupied BW g@@

T e e e : ALTGMN AUTO 03:27:21 M Jun 06, 2015
Frequency

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
Input: RF — ) Trig:Free Run Avg|Hold:>10/10

#IFGain:Low ™ ¥Atten: 34 dB Radio Device: BTS

Ref 30.00 dBm

Center Freq
2.437000000 GHz

Center 2.437 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms

Occupied Bandwidth Total Power 11.3 dBm Freq Offset
17.671 MHz ahe

Transmit Freq Error -5.639 kHz OBW Power
x dB Bandwidth 17.61 MHz x dB

STATUS

802.11n, Carrier frequency (MHz): 2437
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T Agilent Spectrum Analyzer - Occupied BW E@E
e e ; ALIGN AUTD 03:23:34 AM Jun 06, 2015
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
. Trig:Free Run Avg|Hold:>10/10
Radio Device: BTS

Input: RF .
#IFGain:Low #Atten: 34 dB

Ref 30.00 dBm
Center Freq
2.462000000 GHz

Center 2.462 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 10.8 dBm Freq Offset
0 Hz

17.686 MHz

Transmit Freq Error 6.525 kHz
x dB Bandwidth 17.61 MHz x dB

OBW Power

STATUS

802.11n, Carrier frequency (MHz):2462
802.11n(HT40)

Tl Agilant Spectrum Analyzer - ODccupied BW g@@
B i el S ] e A s OR REGiR E ALIGNAUTO [03:30:57 AM Jun 06, 2015
Center Freq: 2.422000000 GHz Radio Std: None Span

Span 100.00 MHz ]
Trig: Free Run Avg|Hold:>10/10

#IFGain:Low ™ ¥Atten: 34 dB Radio Device: BTS Span

100.00 MHz

Input: RF

Ref 30.00 dBm

Center 2.422 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.6 ms

Total Power 12.9 dBm

Occupied Bandwidth

36.360 MHz
12.438 kHz OBW Power
x dB

Transmit Freq Error
x dB Bandwidth 36.48 MHz

STATUS

802.11n, Carrier frequency (MHz): 2422
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Tl Agilent Spectrum Analyzer - Occupied BW. E@E
Bl coic i [ [ G ORREG ; ALTGM AUTO 03:31:50AM Jun 06, 2015
Frequency

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
Input: RF G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 34 dB Radio Device: BTS

Ref 30.00 dBm

Center Freq
2.437000000 GHz

Center 2.437 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 11.9 dBm Freq Offset
36.336 MHz OHE

Transmit Freq Error 5.269 kHz OBW Pawer

x dB Bandwidth 36.48 MHz x dB

STATUS

802.11n, Carrier frequency (MHz): 2437

T Agilent Spectrum Analyzer - Occupied BW g@@

T e e e : ALTGMN AUTO 03:32:39 M Jun 06, 2015
Frequency

Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None
Input: RF — ) Trig:Free Run Avg|Hold:>10/10

#IFGain:Low ™ ¥Atten: 34 dB Radio Device: BTS

Ref 30.00 dBm

Center Freq
2.452000000 GHz

Center 2.452 GHz Span 100 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.6 ms

Occupied Bandwidth Total Power 12.0 dBm Freq Offset
36.361 MHz ahe

Transmit Freq Error -1.286 kHz OBW Power
x dB Bandwidth 36.50 MHz x dB

STATUS

802.11n, Carrier frequency (MHz):2452
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2.5. Band Edge Compliance
Ambient condition
Temperature Relative humidity Pressure
23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a
known loss cable the band edge of the lowest and highest channels were measured. The peak
detector is used and RBW is set to 100kHz and VBW is set to 300kHz on spectrum
analyzer.Spectrum analyzer plots areincluded on the following pages.

Test Setup

Analyzer

EUT

Limits

Rule Part 15.247(d) specifies that “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 20
dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement.”

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96.

Frequency Uncertainty

2GHz-3GHz 1.407 dB
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Test Results: PASS
Antenna 1

802.11b

Tl Agilent Spectrum Analyzer - Swept SA E]

N i L | e S | B O RREE ; ALIGN AUTD 01:00:53 48 Jun 06, 2015

Center Freq 2.400000000 GHz - Avg Type: Log-Pur Frequency
Input RE . PNO: Fast i, 11ig:Free Run Avg[Hold:>100/100
IFGain:Low Atten: 34 dB DE

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.450000000 GHz

CF Step
10.000000 MHz
MKR MODE| TRC SCL el A FUNCTION FUMCTION WIDTH FUNCTION vaLUE Auto Man
@ N [1][fFf] = 24105GHz|  4192dBm| | e |

| A3 | Ay 25 MHz[(A)  -149876dB| |
| N |
I ]
I

Freq Offset
0 Hz

—
= 0WO~OC AWK

ilent Spectrum Analyzer - Swept SA

il [eecoichen Bemnees el cORREC

Center Freq 2.483500000 GHz . Avg Type: Log-Pwr ; Frequency
Input RF PNO: Fast Ly, 111g: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 34 dB

MKr2 2.483 5 GHz Auto Tune
-48.630 dBm

Center Freq
2.483500000 GHz

StartFreq
2.433500000 GHz

StopFreq
2533500000 GHz

CF Step
10.000000 MHz
MKR MODE| TRC SCL = v FUNCTION FUNCTION WIDTH FUNCTION VALUE Auto Man

1 [ T Y- N YY1 I
A N1 f 24835GHz|  4p630dBm[ | | |
i A I

Freq Offset

0Hz

802.11b, Channel No.: 11
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802.11g

Tl Agilent Spectrum Analyzer - Swept SA E]
QO i i o B CORRE Gl : ALIGNAUTO  [01:03:084M

Center Freq 2.400000000 GHz : Avg Type: Log-Pwr Frequency
Input RE PNO: Fast 0 1719 Free Run Avg[Hold:>100/100
IFGain:Low Atten: 34 dB

Auto Tune

10 dBidiv Ref 23.00 dBm
Log

Center Freq
2.400000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.450000000 GHz

CF Step
10.000000 MHz
MKR MODE| TRC SCL FUNCTION FUNCTIOM ‘WIDTH FURCTIOM VaLUE uto Man

Freq Offset
0Hz

Tl Agilent Spectrum Analyzer - Swept SA E]

QL | OB R SR 0P : ALIGNAUTO _ [01:10:15AM

Center Freq 2.483500000 GHz _ Avg Type: Log-Pur TRACE RrequeEncy
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold:>100/100 TYPE

IFGain:Low Atten: 34 dB DET!

Mkr2 2.483 5 GHz Auto Tune
10 dBidiv__ Ref 23.00 dBm

Center Freq
2.483500000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2533500000 GHz

CF Ste
10.000000 MHz
MKF| MODE| TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION V&LUE uto Man

-UI

Freq Offset
0Hz

802.11g, Channel No.: 11
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802.11n(HT20)

Tl Agilent Spectrum Analyzer - Swept SA

QO s [t s e A GORRE Gl
Center Freq 2.400000000 GHz

Input: RE  PHO: Fast G 1rig:Free Run
Atten: 34 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100
IFGain:Low

Mkr2 2.400 0 GHz

-36 326 dBm

10 dB.fdw Ref 23.00 dBm

MER MODE| TRC SCL FUNCTION

Gl N [1]f] 2 417 0 GHz -T. 170 8m [ |
IIIII 2.400 0 GHz 36.326 dBm _—_

FUNCTIOM 'WIDTH FUNCTION VaLUE

N2 O~ID Wk

= =y

B

Frequency

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.450000000 GHz

CF Step
10.000000 MHz
uto Man

Freq Offset
0Hz

=
7]
[}

Tl Agilent Spectrum Analyzer - Swept SA

QO i s [t s e A GORRE Gl
Center Freq 2.483500000 GHz

Input RF PNO: Fast o 17ig: Free Run
IFGain:Low Atten: 34 dB

Avg Type: Log-Pwr
Avg|Hold:>100/100

10 dBidiv__ Ref 23.00 dBm

MER MODE| TRC SCL FUNCTION

Gl N [1]f] 2 467 0 GHz 9. 909 8m [ |
III-II 2.4335 GHz 48,012 dBm _—_

FUNCTIOM 'WIDTH FUNCTION VaLUE

B

Frequency

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2533500000 GHz

-UI

CF Ste
10.000000 MHz
uto Man

Freq Offset
0Hz

802.11n, Channel No.: 11
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802.11n(HT40)

Tl Agilent Spectrum Analyzer - Swept SA E]

QL | i OB R SR <0 RREG

Center Freq 2.400000000 GHz : Avg Type: Log-Pur [1] Fraquency
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 34 dB DE

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.450000000 GHz

CF Step
10.000000 MHz
MKR MODE| TRC SCL FUNCTION FUNCTIOM ‘WIDTH FURCTIOM VaLUE uto Man

1 INEEEEE 2 433 3 GHz 9. 506 d8m| ] 00000 0000 N
2 III-II 2.4000GHz|  34712dBm ———
I

Freq Offset
0Hz

Tl Agilent Spectrum Analyzer - Swept SA E]
O =) .. <

Center Freq 2.483500000 GHz : Avg Type: Log-Pur Fraquency
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 34 dB

Auto Tune

Center Freq
2.483500000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2533500000 GHz

CF Ste
10.000000 MHz
MKF| MODE| TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION V&LUE uto Man

(i N [1]F] 2 469 5 GHz 11, 199 aem| 00 001 0 N
7l N | = 2.4835 GHz 46.324 dBm ———
I

Freq Offset

-UI

0Hz

802.11n, Channel No.: 9
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Antenna 2
802.11b

Tl Agilent Spectrum Analyzer - Swept SA E]
O =) .. <

Center Freq 2.400000000 GHz _ Avg Type: Log-Pur RrequeEncy
Input: RF PNO: Fast (5 1rig:Free Run Avg|Hold:>100/100

IFGain:Low ™ Atten: 34 dB

Auto Tune

10 dBidiv__ Ref 23.00 dBm

Center Freq
2.400000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.450000000 GHz

CF Step
10.000000 MHz
MKR MODE| TRC SCL FUNCTION FUNCTIOM ‘WIDTH FURCTIOM VaLUE uto Man

1 INEEEEE 2 4105 GHz 5 054 aBm ] 00| 90 N
ERNE 24000GHz|  45478dBm[ | [ 0|

P N |
| 23971GHz| 32493dBm| | [ |
431 | N [1[f] 2397 1 GHz -32.493 dBm Freq Offset
5 0Hz
]
7
8
9
10
11
12

=
7]
[}
[}
3
=
[z

Tl Agilent Spectrum Analyzer - Swept SA E]
O =) .. <

Center Freq 2.483500000 GHz _ Avg Type: Log-Pur RrequeEncy
Input: RF PNO: Fast (5 1rig:Free Run Avg|Hold:>100/100

IFGain:Low ™ Atten: 34 dB DE

Auto Tune

10 dBidiv__ Ref 23.00 dBm

Center Freq
2.483500000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2533500000 GHz

-UI

CF Ste
10.000000 MHz
MKF| MODE| TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION V&LUE uto Man

(i N [1]F] 2 461 0 GHz 4 467 ageml 00 00 00 N
III-II 24835 GHz 48.124 dBm ———

2
g Freq Offset
5 0 Hz
6
7
8
9
10
11
e | [ [ | [ [ [ |

802.11b, Channel No.: 11
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802.11g

Tl Agilent Spectrum Analyzer - Swept SA E]

| R R PR . , =
Center Freq 2.400000000 GHz _ Avg Type: Log-Pur [1] e
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 34 dB DE

Auto Tune

10 dBidiv Ref 23.00 dBm
Log

Center Freq
2.400000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.450000000 GHz

CF Step

10.000000 MHz

MKR MODE| TRC SCL FUNCTION FUNCTIOM WIDTH FURCTIOM VaLUE ﬂ Man

1 III-II___ T |
2 III-II___
r 1

Freq Offset
0Hz

Tl Agilent Spectrum Analyzer - Swept SA E]
O =) .. <

Center Freq 2.483500000 GHz _ Avg Type: Log-Pur RrequeEncy
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 34 dB DE

Auto Tune
10 dBidiv. Ref 23.00 dBm

Center Freq
2.483500000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2533500000 GHz

-UI

CF Ste
10.000000 MHz
MKF| MODE| TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION V&LUE uto Man

Gl N [1]f] 2 467 0 GHz 3. 278 8m [ |
III-II

G |
2 ———
3 Freq Offset
5 0Hz
6
7
8
9
10

802.11g, Channel No.: 11
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802.11n(HT20)

QL | i OB R SR <0 RREG : ALIGNAUTO  [03:59:35AM

Center Freq 2.400000000 GHz _ Avg Type: Log-Pur RrequeEncy
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 34 dB DET! M

Auto Tune

Ref 23.00 dBm

Center Freq
2.400000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.450000000 GHz

CF Step
10.000000 MHz
MKR MODE| TRC SCL FUNCTION FUNCTIOM ‘WIDTH FURCTIOM VaLUE uto Man

Gl N [1]f] 2 417 0 GHz 5. 659 8m [ |
2 III-II 2.400 0 GHz 37.183 dBm _—_
[

Freq Offset
0Hz

Na2DOWO~D W

= =y

=
7]
[}
[}
3
=
[z

Tl Agilent Spectrum Analyzer - Swept SA E]
O =) .. <

Center Freq 2.483500000 GHz : Avg Type: Log-Pwr Frequency
Input RE PNO: Fast 0 1719 Free Run Avg[Hold:>100/100 i
IFGain:Low Atten: 34 dB DET !

Auto Tune

10 dBidiv__ Ref 23.00 dBm

Center Freq
2.483500000 GHz

StartFreq
2.433500000 GHz

Stop Freq
2533500000 GHz

CF Step
10.000000 MHz
MKR MODE| TRC SCL FUNCTION FUNCTIOM ‘WIDTH FURCTIOM VaLUE uto Man

(i N [1]F] 2 467 0 GHz 7. 793 aem| 00 001 0 N
2 IIIE 24835 GHz 19.350 dBm ———

g | Freq Offset
5 0Hz
6
7
8
9

10

11

12

=
7]
[}
[}
3
=
[z

802.11n, Channel No.: 11
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802.11n(HT40)

Tl Agilent Spectrum Analyzer - Swept SA E]

QL | i OB R SR <0 RREG

Center Freq 2.400000000 GHz _ Avg Type: Log-Pur [1] RrequeEncy
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 34 dB DE

Auto Tune

Center Freq
2.400000000 GHz

StartFreq
2.350000000 GHz

Stop Freq
2.450000000 GHz

CF Step
10.000000 MHz
MKR MODE| TRC SCL FUNCTION FUNCTIOM ‘WIDTH FURCTIOM VaLUE uto Man

(i N [1]F] 2 433 3 GHz 8. 750 aem| 00 001 0 N
2 III-II 2.400 0 GHz 36.632 dBm ———
I

Freq Offset
0Hz

Tl Agilent Spectrum Analyzer - Swept SA E]
O =) .. <

Center Freq 2.483500000 GHz _ Avg Type: Log-Pur RrequeEncy
Input: RF PNO: Fast (5 1rig:Free Run Avg|Hold:>100/100

IFGain:Low ™ Atten: 34 dB DE

Mkr2 2.483 5 GHz Auto Tune
10 dBidiv__ Ref 23.00 dBm 46 561 dBm

Center Freq
2.483500000 GHz

T TR ETIYeN TVYS R B

I N N S NN RN <c-rtFr
___mﬁ____ ZEESShnngicLE
I N I I NN St A NN <., -

2533500000 GHz

-UI

CF Ste
10.000000 MHz
MKF| MODE| TRC SCL FUNCTION | FUNCTION WIDTH FUNCTION V&LUE uto Man

(i N [1]F] 2 4357 GHz 9. 965 aem| 00 001 0 N
III-II 24835 GHz 416.561 dBm ———

2
g Freq Offset
5 0 Hz
6
7
8
9
10
11
e | [ [ | [ [ [ |

802.11n, Channel No.: 9
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2.6. Spurious Radiated Emissions in the restricted band

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

The Equipment Under Test (EUT) was set up on a non-conductive table in the semi-anechoic
chamber. The test was performed at the distance of 3 m between the EUT and the receiving antenna.
The turntable shall be rotated from 0 to 360 degrees for detecting the maximum of radiated spurious
signal level. The measurements shall be repeated with orthogonal polarization of the test antenna.
RBW is set to 100kHz.The data of cable loss and antenna factor has been calibrated in full testing
frequency range before the testing. Sweep the whole frequency band through the range from 9kHz to
the 10th harmonic of the carrier, and the emissions less than 20 dB below the permissible value are
reported.

Set the spectrum analyzer in the following:

(a) PEAK: RBW=VBW=1MHz / Sweep=AUTO

(b) AVERAGE: RBW=1MHz / VBW=10Hz / Sweep=AUTO
This setting method can refer to KDB 558074.

The field strength of spurious emission was measured in the following position: EUT stand-up
position (Z axis), lie-down position (X, Y axis). The worst emission was found in stand-up position (Y

axis) and the antenna is vertical.

The test is in transmitting mode.

Test setup
Antenna
~ tower
bossZim BIIL A — Hom
EUT / ANENA
— . H'““R Speciriun
Jj_ \ amalyzer
l - [ = |
v
Tummiahle
[]. . —
; x.\-"—\.- P _.I_
H | | |
t 2 4rn

Note: Area side:2.4mX3.6m
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Limits
Spurious Radiated Emissions are permitted in any of the frequency bands listed below:
hMHz MHz MHz GHz
0.090-0.110 16,42 - 16.423 3999 -410 45-515
'0.495 - 0.505 16.69475 - 16.69525 G608 - 614 535-546
2.1735-2.1905 1680425 - 16.80475 060 - 1240 725-7.75
4125-4128 25.5-2567 1300 - 1427 B.025-85
417725 -4.17775 37.5-38.25 1435 - 1626.5 90-92
4.20725-4.20775 73-746 16455 - 1646.5 93-95
6.215-6.218 T4.8-75.2 1660 - 1710 10,6 -12.7
6.26775 - 6.26825 108 -121.94 17188 -17222 1325-134
6.31175-6.31225 123-138 2200 - 2300 1447 -14.5
8.291 -8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - B.366 156.52475 - 15652525 2483.5 - 2500 17.7-214
B8.37625 - B.380675 156.7 - 1569 2690 - 2900 22.01-2312
841425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-240
12.29-12.293 167.72-173.2 3332 -3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 -36.5
12.57675 - 12.57725 322-3354 3600 - 4400 {1}
1336-13.41

Limit in restricted band

Frequency of emission (MHz) Field strength(uV/m) Field strength(dBuV/m)
0.009-0.490 2400/F(kHz) /
0.490-1.705 24000/F (kHz) /

1.705-30.0 30 /
30-88 100 40
88-216 150 43.5
216-960 200 46
Above960 500 54
§15.35(b)

There is also a limit on the radio frequency emissions, as measured using instrumentation with a
peak detector function, corresponding to 20 dB above the maximum permitted average limit.

Peak Limit=74dBuV/m

Average Limit=54dBuV/m

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96, U= 3.55 dB.
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Test Results:PASS
Antenna 1
802.11b-Channel 1:

Peak

1101
1001
90T

80T

FCC RE PK

701

2.387068750 GHz
60T 52.015 dBFi#i/m

v

Level in dBf%/m

501

401

301

20

2310 2320 2340 2360 2380 2400

Frequency in MHz

FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier

Channel 1

Average
1101
100:
90T
80:
7ol

60T

Level in dBFii/m

L 2.386427500 GHz
sol 45.206 dB#/m

v

407

301

20

2420

2430

2310 2320 2340 2360 2380 2400
Frequency in MHz

FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 1

2420

2430
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802.11b-Channel 11:

Peak
1107
*
1007
90T
80T
FCC RE PK
£
& 70t
3
c 2.488148750 GHz
T 60T 53.000 dBfii/m
>
4 \
50T
401
30T
20 t t t t t t t t t t t t t t t t t |
2450 2455 2460 2465 2470 2475 2480 2485 2490 2495 2500
Frequency in MHz
FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+
Note: The signal beyond the limit is carrier
Channel 11
Average
1107
1007
90T
80T
£
& 701
)
©
£
o 60T 2.483232500 GHz
3 46.773 dBfji/m
50T v
401
30T
20 t t t t t t t t t t t t t t t t t |
2450 2455 2460 2465 2470 2475 2480 2485 2490 2495 2500
Frequency in MHz
FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 11
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802.11g-Channel 1:

Peak

1107
1001
90T

80T 2.389935000 GHz
L 67.718 dBfif/m

FCCRE.PK

701 v

60T

Level in dBFii/m

501

401

301

20

2310 2320 2340 2360 2380 2400 2420
Frequency in MHz

FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier
Channel 1

Average

1101
1001
90T
80T
701

2.389920000 GHz
60T 52.197 dBIii/m

v

Level in dBFii/m

501

401

301

20

2430

2310 2320 2340 2360 2380 2400 2420
Frequency in MHz

FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 1

2430
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802.11g-Channel 11:

Peak
110
¥
1007
90T
80T
FCC RE PK
£
& 70T
1]
©
ot 2.484012500 GHz
F 50.253 dBfiii/m
-
50T v
40T
30T
20 t t t t t t t t t t t t t t t t t |
2450 2455 2460 2465 2470 2475 2480 2485 2490 2495 2500
Frequency in MHz
FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+
Note: The signal beyond the limit is carrier
Channel 11
Average
1107
1007
90T
80T
£
& 70T
1]
©
£
< 60T
3
-
501 2.483800000 GHz
38.213 dBTik/m
401 A 4
30T
20 t t t t t t t t t t t t t t t t t |
2450 2455 2460 2465 2470 2475 2480 2485 2490 2495 2500
Frequency in MHz
FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 11
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802.11n-Channel 1(HT20):

Peak

1107
1007 i
90t

ot 2.389080000 GHz
| 65.621 dBi#/m

FCC'RE PK

701 v

60T

Level in dBFii/m

501

401

301

20

2310 2320 2340 2360 2380 2400 2420
Frequency in MHz

FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier
Channel 1

Average

1101
1001
90T
80T
701
601 2.389515000 GHz

50.561 dBFi#i/m

501 v

Level in dBFii/m

401

301

20

2430

2310 2320 2340 2360 2380 2400 2420
Frequency in MHz

FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 1

2430
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802.11n-Channel 11(HT20):

1101»

100t
90T

80T

Peak

FCC RE PK

701

60T

Level in dBFii/m

501

401

301

20

2.484000000 GHz
49.041 dBfifi/m

v

2450

FCC RE PK

1101

1001

90T

80T

701

60T

Level in dBFii/m

501

401

301

20

2455 2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier
Channel 11

Average

2.483868750 GHz
39.625 dBf#/m

v

2500

2450

FCC RE AV

2455 2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 11

2500
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802.11n-Channel 3(HT40):

Level in dBFii/m

Level in dBFii/m

1107

1001

90T

80T

Peak

FCC RE PK

701

60T

501

401

301

20

2.389170000 GHz
61.714 dBf#/m

v

2310

FCC RE PK

1101

1001

90T

80T

701

60T

501

401

301

20

2320

2340 2360 2380 2400
Frequency in MHz

Preview Result 1-PK+

Note: The signal beyond the limit is carrier
Channel 3

Average

2.385690000 GHz
50.512 dB##i/m

v

2420

2430

2310

FCC RE AV

2320

2340 2360 2380 2400
Frequency in MHz

Preview Result 2-AVG

Note: The signal beyond the limit is carrier
Channel 3

2420

2430
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802.11n-Channel 9(HT40):

Peak
1191
1101
1007
*
90T
c 2.483656250 GHz
,g 80T 70.710 dBfi/m
a L FCCRE PK
£ 70t v
[
H L
g}
60T
50T
401
20F t t t t t t t t t t t t t t t t t t t |
2450 2455 2460 2465 2470 2475 2480 2485 2490 2495 2500
Frequency in MHz
FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+
Note: The signal beyond the limit is carrier
Channel 9
Average
1191
1107
1007
90T
£ L
& 80
1]
©
c
= 70T
3 2.483650000 GHz
- 52.114 dBfik/m
60T
v
50T
401
20F t t t t t t t t t t t t t t t t t t t |
2450 2455 2460 2465 2470 2475 2480 2485 2490 2495 2500
Frequency in MHz
FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 9
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Antenna 2
802.11b-Channel 1:

Peak
1107
ey
1007
90T
80T
£
& 701
1]
©
£ 6ok 2.387211250 GHz
% 51.264 dBIi/m
3 L
v
50T
40T
30T
20 t t t t t t t t t t t |
2310 2320 2340 2360 2380 2400 2420 2430
Frequency in MHz
FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+
Note: The signal beyond the limit is carrier
Channel 1
Average
1107
1007
90T
80T
£
& 701
1]
©
£
< 60T
3
g}
501 2.387258750 GHz
43.182 dBTi/m
40T
30T
20 t t t t t t t t t t t |
2310 2320 2340 2360 2380 2400 2420 2430
Frequency in MHz
FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 1
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802.11b-Channel 11:

Level in dBFi#i/m

Level in dBFi#i/m

1101

1001

90T

80T

Peak

FCC RE PK

707

60T

501

407

301

20

2.488030000 GHz
51.184 dBf#/m

v

2450

FCC RE PK

1101

1001

90T

80T

701

60T

501

401

301

20

2455 2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier
Channel 11

Average

2,487531250 GHz
42.788 dBf/m

v

2500

2450

FCC RE AV

2455 2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 11

2500
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802.11g-Channel 1:
Peak
1101
*
1007
90T
sot 2.389785000 GHz
65.341 dBfi#/
£ m FCC RE PK
2 7ot
o v
T eof
3
507
40T
30T
20 t t t t t t t t t t t i
2310 2320 2340 2360 2380 2400 2420 2430
Freauency in MHz
FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+
Note: The signal beyond the limit is carrier
Channel 1
Average
1107
1007
90t
80t
£
& 70T
1]
2 2.389950000 GHz
= eof 49.605 dBfi#/m
501 v
40t
301
20 i ; i ; i ; i ; i ; i f
2310 2320 2340 2360 2380 2400 2420 2430
Frequency in MHz
FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 1
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802.11g-Channel 11:

1101

1001
90T

80T

Peak

FCCRE PK

701

60T

Level in dBFii/m

501

401

301

20

2.483375000 GHz
49.513 dBTi/m

v

2450

FCC RE PK

1101

1001

90T

80T

701

60T

Level in dBFii/m

501

401

301

20

2455 2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier
Channel 11

Average

2.483506250 GHz
39.559 dB##i/m

v

2500

2450

FCC RE AV

2455 2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 11

2500
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802.11n-Channel 1(HT20):
Peak

1101
1001

90T

2.389920000 GHz

80T 69.503 dBIili/m

FCC REPK

70t v

60T

Level in dBfi#/m

501

407

301

20

2310 2320 2340 2360 2380 2400

Frequency in MHz

FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier

Channel 1

Average

1101
1001
90T
80T
701

2.389575000 GHz
60T 53.571 dBIi#i/m

AV

Level in dBFi/m

501

401

301

2420 2430

20

Frequency in MHz

FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier

Channel 1

2310 2320 2340 2360 2380 2400

2420 2430
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802.11n-Channel 11(HT20):

Level in dBfi#/m

Level in dBFi/m

1101

1001
90T

80T

Peak

FCC RE PK

701

60T

501

407

301

2.483887500 GHz
50.001 dBfii/m

20
2450

FCC RE PK

1101

1001

90T

80T

701

60T

501

401

301

2455 2460 2465 2470 2475 2480 2485 2490 2495

Frequency in MHz

Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier
Channel 11

Average

2.483925000 GHz
39.512 dBifi/m

v

2500

20
2450

FCC RE AV

2455 2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 11

2500
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802.11n-Channel 3(HT40):

Peak

1107
1001
90T

80T

FCC RE PK

701 2.389005000 GHz
L 61.386 dBfii/m

60T

Level in dBFi/m

501

401

301

20

2310 2320 2340 2360 2380 2400 2420
Frequency in MHz

FCC RE PK Preview Result 1-PK+

Note: The signal beyond the limit is carrier
Channel 3

Average

1101
1001
90T
80T
701

6ol 2.385600000 GHz
50.760 dBIi/m

501 v

Level in dBFi/m

401

301

20

2430

2310 2320 2340 2360 2380 2400 2420
Frequency in MHz

FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 3

2430
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802.11n-Channel 9(HT40):
Peak

1107
1001
90T

80t 2.483731250 GHz
| 70.499 dBM/m

701 v

FCC RE PK

60T

Level in dBFi/m

501

401

301

2450 2455 2460 2465 2470 2475 2480 2485 2490 2495 2500

Frequency in MHz

FCC RE PK Preview Result 1-PK+

Note: The signal beyond the limit is carrier
Channel 9

Average

1101
1001
90T
80T
701

2.483781250 GHz
0t 52.469 dBF#i/m

v

Level in dBFi/m

501

401

301

2450 2455 2460 2465 2470 2475 2480 2485 2490 2495 2500

Frequency in MHz

FCC RE AV Preview Result 2-AVG

Note: The signal beyond the limit is carrier
Channel 9
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MIMO
802.11n-Channel 1(HT20):

Peak

120
110
100

90

80

70 2.389500000 GHz

56.256 dBFifi/m

v

60

Level in dBf/m

50

40

30

20

2310 2320 2340 2360 2380 2400

Frequency in MHz

FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier
Channel 1

Average

120
110
100
90
80
70

60

2:389500000 GHz
50 40.555 dBfi/m

40 v

30

Level in dBf#/m

20

2420 2430

2310 2320 2340 2360 2380 2400
Frequency in MHz

FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 1

2420 2430
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802.11n-Channel 11(HT20):

Level in dBf/m

Level in dBTi#/m

120

110

100

90

80

Peak

70

60

50

40

30

20

2.483500000 GHz
56.107 dBIi#/m

2450

FCC RE PK

120

110

100

90

80

70

60

50

40

30

20

2455

2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier
Channel 11

Average

2.484500000 GHz
42.115 dBfif/m

2500

2450

FCC RE AV

2455

2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 11

2500
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802.11n-Channel 03(HT40):
Peak

120
110
100

90

80

2.384500000 GHz
70 68.058 dBFii/m v

60

Level in dBf/m

50

40

30

20

2310 2320 2340 2360 2380 2400

Frequency in MHz

FCC RE PK Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier
Channel 3
Average

120
110
100
90
80
70
60

2.384500000 GHz v
50 51.758 dBIf/M

Level in dBf/m

40

30

20

2420 2430

0 t t t t t t t t t
2310 2320 2340 2360 2380 2400
Frequency in MHz

FCC RE AV Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 3

2420 2430
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802.11n-Channel 09(HT40):

120

110

100

90

80

Peak

70

60

50

Level in dBf/m

40

30

20

2.484000000 GHZ
v 65.132 dBF#i/m

2450

FCC RE PK

120

110

100

90

80

70

60

50

Level in dBf/m

40

30

20

2455 2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 1-PK+ * Data Reduction Result 1 [2]-PK+

Note: The signal beyond the limit is carrier
Channel 9

Average

2.484250000 GHz
W 50-969 dBHm

2500

2450

FCC RE AV

2455 2460 2465 2470 2475 2480 2485 2490 2495
Frequency in MHz

Preview Result 2-AVG Data Reduction Result 2 [2]-AVG

Note: The signal beyond the limit is carrier
Channel 9

2500
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2.7. Power Spectral Density
Ambient condition
Temperature Relative humidity Pressure
23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a
known loss cable. RBW is set to 3 kHz and VBW is set to 10 kHz on spectrum analyzer. Set the span
to at least 1.5 times the DTS channel bandwidth. Sweep time = auto couple. Trace mode = max hold.

The peak power spectral density is recorded.

Test setup
RF I:a|:II|E Spectrum
EUT Anakyzer
For MIMO
Tx1 Cormbi Spectrum
EUT ombiner Analyzer
Tx2
Limits

Rule Part 15.247(e) specifies that” For digitally modulated systems, the power spectral density
conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz
band during any time interval of continuous transmission. *

Limits <8 dBm/ 3kHz

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U=0.75dB.
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Test Results:

Antenna Network Channel Number Power Spectral Density Conclusion
Standards dBm / 3kHz
1 -10.497 PASS
802.11b 6 -11.305 PASS
11 -12.335 PASS
1 -17.031 PASS
802.11g 6 -18.510 PASS
11 -19.487 PASS
Antenna 1
1 -22.341 PASS
802.11n 6 22853 PASS
HT20 '
11 -23.976 PASS
3 -24.932 PASS
802.11n 6 25294 PASS
HT40 '
9 -26.209 PASS
1 -10.452 PASS
802.11b 6 -10.068 PASS
11 -10.693 PASS
1 -17.538 PASS
802.11g 6 -17.029 PASS
11 -16.540 PASS
Antenna 2
1 -20.646 PASS
802.11n
-21.92 PA
HT20 6 926 SS
11 -21.758 PASS
3 -23.449 PASS
802.11n 6 22.922 PASS
HT40 '
9 -24.571 PASS
1 -19.627 PASS
802.11n
6 -18.414 PASS
HT20
11 -19.999 PASS
MIMO
3 -20.019 PASS
802.11n
6 -20.693 PASS
HT40
9 -21.996 PASS
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Antenna 1

802.11b

i) Agllenl Spectrum Analyzer Swept SA

| CORREC

SENSE:INT|

ALTGN AUTO

12:29:52 AM Jun 06, 2015

Marker 1 2. 411200000000 GHz
Input: RF PNO: Fast —+—
IFGain:Low

1LUgBId|v Ref 23.00 dBm

Center 2.41200 GHz
#Res BW 3.0 kHz

Trig: Free Run
Atten: 34 dB

Avg Type: Log-Pwr
Avg|Hold: 21100

B

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

i) Agllenl Spectrum Analyzer Swept SA
| CORREC

SENSE:INT|

ALTGN AUTO

Marker 1 2. 437600000000 GHz
Input: RF PNO: Fast —+—
IFGain:Low

1LUgBId|v Ref 23.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

Trig: Free Run
Atten: 34 dB

#VBW 10 kHz

Avg Type: Log-Pwr
Avg|Hold: 3100

Sweep

Span 100.0 MHz
10.5 s (1001 pts)

B

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

802.11b, Channel No.: 6
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T Agilent Spectrum Analyzer - Swept SA E]

L5 i | CORREC AC | SENSENNT| ALIGHAUTO | 12:42:34 M 1n 06, 2015
Marker 1 2.461400000000 GHz - Avg Type: Log-Pur

Input RF . PNO: Fast —»— T11ig: Free Run Avg[Hold: 21100

IFGain:Low Atten: 34 dB

Peak Search

Mkr1 2.461 4 GHz NextPeak
-12.335 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.46200 GHz Span 100.0 MHz
#Res BW 3.0 kHz Sweep 10.5 s (1001 pts)

| | | SEMSE:INT] ALIGN AUTO
. : : Peak Search

2.4051 Avg Type: Log-Pwr
Avg|Hold: 9/100

Input: RF PNO: Fast —+— 11ig: Free Run
IFGain:Low Atten: 34 dB

Mkr1 2.405 1 GHz Next Peak
-17.031 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

| N
SRR
_ulu_nﬂ [ rwne o i

Center 2.41200 GHz .
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

MSG

802.11g, Channel No.: 1
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Tl Agilent Spectrum Analyzer - Swept SA E]

[eeisoickaaiii s icoRRE: ; ALIGN AUTD 12:39:10 4M Jun 06, 2015

Marker 1 2.438900000000 GHz ; Avg Type: Log-Pwr
Input: RF PNO: Fast —»— T1tig: Free Run Avg|Hold: 21100

IFGain:Low Atten: 34 dB

Peak Search

Mkr1 2.438 9 GHz NextPeak
-18.510 dBm

Next Pk Right

Next Pk Left

Marker Delta

2
HRERE SR

Mkr—CF

Mkr—RefLvl

]

AT

Center 2.43700 GHz Span 100.0 MHz
#Res BW 3.0 kHz Sweep 10.5 s (1001 pts)

MSG

Tl Agilent Spectrum Analyzer - Swept SA E]
e e e e e ; ALIGN AUTOD 12:44:37 &M Jun 06, 2015

Center Freq 2.462000000 GHz _ Avg Type: Log-Pur RrequeEncy
Input: RF PNO: Fast —»— 1rig: Free Run Avg|Hold: 3100

IFGain:Low Atten: 34 dB

Mkr1 2.462 6 GHz Auto Tune
-19.487 dBm

Center Freq
2.462000000 GHz

StartFreq
2.412000000 GHz

Stop Freq
2512000000 GHz

CF Ste
10.000000 MHz
uto Man

-UI

Ilb

Freq Offset
0Hz

MI i |||.|||JIL| I L|.| .I.luu } .._IJ-.| |||.|. I \|I1

A

Center 2.46200 GHz Span 100.0 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

MSG

802.11g, Channel No.: 11
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802.11n(HT20)

i) Agllenl Spectrum Analyzer Swept SA

Marker 1 2. 413300000000 GHz
Input: RF

10 dBIdiv
Log

Center 2.41200 GHz

#Res BW 3.0 kHz

| CORREC SENSE:INT| ALTGN AUTO

Avg Type: Log-Pwr
Avg|Hold: 11100

PNO: Fast —#— 1rig: Free Run
IFGain:Low Atten: 34 dB

Ref 23.00 dBm

#VBW 10 kHz Sweep

1055(1001 pts)

B

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

802.11n, Channel No.: 1

i) Agllenl Spectrum Analyzer Swept SA

Marker 1 2. 431600000000 GHz
Input: RF

10 dBIdiv
Log

Center 2.43700 GHz

#Res BW 3.0 kHz

| CORREC SENSE:INT| ALTGN AUTO

12:41:29 AM Jun 06, 2015

Avg Type: Log-Pwr
Avg|Hold: 41100

PNO: Fast —#— 1rig: Free Run
IFGain:Low Atten: 34 dB

Mkr1 2.431 6 GHz

Ref 23.00 dBm

P

#VBW 10 kHz

Sweep

-22.853 dBm

10.5 s (1001 pts)

B

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

802.11n, Channel No.: 6
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T Agilent Spectrum Analyzer - Swept SA E]
. e e ; ALIGN AUTD 12:47:03 4M Jun 06, 2015

Center Freq 2.462000000 GHz Avg Type: Log-Pur : HELTE)
Input: RF PNO: Fast —»— T1tig: Free Run Avg|Hold: 111100

IFGain:Low Atten: 34 dB

Mkr1 2.465 8 GHz Auto Tune
-23.976 dBm

Center Freq
2.462000000 GHz

StartFreq
2.412000000 GHz

Stop Freq
2512000000 GHz

CF ste
10.000000 MHz
Auto Man

-uI

Freq Offset
0 Hz

Center 2.46200 GHz Span 100.0 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

MSG

802.11n, Channel No.: 11

802.11n(HT40)

Tl Agilent Spectrum Analyzer - Swept SA E]@
QO i i o B CORRE Gl : ALIGNAJTO  [12:48:77 AM Jun D6, 2015

Center Freq 2.422000000 GHz _ Avg Type: Log-Pur i RrequeEncy
Input: RF PNO: Fast —»— 1rig: Free Run Avg|Hold: 11100

IFGain:Low Atten: 34 dB

Mkr1 2.425 7 GHz Auto Tune
-24.932 dBm

Center Freq
2.422000000 GHz

StartFreq
2.372000000 GHz

Stop Freq
2.472000000 GHz

e |
CF Step
10.000000 MHz
Auto Man
B ‘ F—
.M Freq Offset

0Hz

A
£

Center 2.42200 GHz
#Res BW 3.0 kHz #VBW 10 kHz

MSG STATUS

802.11n, Channel No.: 3



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No.:RHA1505-0034RF01R3 Page 650f 152

e lg1lent Speclrum Analyzer Swept SA @

| CORREC | SEMSE:INT] | ALIGN AUTO

Marker 1 2. 440700000000 GHz _ Avg Type: Log-Pwr
Input: RF PNO: Fast Ly Trig: Free Run Avg|Held: 2/100

IFGain:Low Atten: 34 dB

Peak Search

Mkr1 2.440 7 GHz NextPeak
1o gB!dw Ref 23.00 dBm 95294 dBm

Next Pk Right

Next Pk Left

EEEiseaie e |

VB -

i i it [

A A i

- Mkr—RefLvl

Center 2.43700 GHz Span 100.0 MHz
#Res BW 3.0 kHz Sweep 10.5 s (1001 pts)

IEQIIIIIII

BE] Agllenl Spectrum Analyzer Swept SA E]
| CORREC | SENSE:INT| ALIGH AUTO i Peak S h
Marker 1 2.463000000000 GHz Ean ot

Input RE PNO: Fast 0 1719 Free Run
IFGain:Low Atten: 34 dB

Avg Type: Log-Pwr
Avg|Hold: 11100

NextPeak
1LogB:d|v Ref 23.00 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.45200 GHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

802.11n, Channel No.: 9
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Antenna 2

802.11b

T Agilent Spectrum Analyzer - Swept SA E]
B0 e [ ORREG ; ALTGM AUTO 03:39:41 AM Jun 06, 2015

Center Freq 2.412000000 GHz : Avg Type: Log-Pwr 4 AT
Input: RF PNO: Fast (,) 1rig:FreeRun Avg|Hold: 1/100 -

IFGain:Low Atten: 20 dB

Mkr1 2.412 7 GHz Auto Tune
-10.452 dBm

Center Freq
2.412000000 GHz

StartFreq
2.362000000 GHz

Stop Freq
2.462000000 GHz

CF Step
10.000000 MHz
Auto Man

=

Freq Offset
0Hz

EiNNEEEEED
HiNEEEEEED

Center 2.41200 GHz Span 100.0 MHz
#Res BW 3.0 kHz Sweep 10.5 s (1001 pts)

MSG

T Agilent Spectrum Analyzer - Swept SA E]
QO e s 0 s |

Center Freq 2.437000000 GHz : Avg Type: Log-Pwr
Input: RF PNO: Fast () Trig: Free Run Avg|Hold: 21100

IFGain:Low Atten: 20 dB

Frequency

Mkr1 2.437 7 GHz Auto Tune
-10.068 dBm

Center Freq
2.437000000 GHz

StartFreq
2.387000000 GHz

Stop Freq
2.487000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset
0Hz

Center 2.43700 GHz Span 100.0 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

MSG

802.11b, Channel No.: 6
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T Agilent Spectrum Analyzer - Swept SA

EBEX

S0 & CORREC ALIGN AUTO

03:47:47 AM Jun 06, 2015

Avg Type: Log-Pwr
Avg|Hold: 11100

|
2.460000000000 GHz
Input: RF PHO: Fast )
IFGain:Low

Marker 1

Trig: Free Run
Atten: 20 dB

Mkr1 2.460 0 GHz

Iéilllllll

Center 2.46200 GHz

#Res BW 3.0 kHz #VBW 10 kHz

MSG

Sweep

-10.693 dBm

Span 100.0 MHz
10.5 s (1001 pts)

Tracel/Det

Select Trace.
Trace 1

Clear Write

Trace Average

Max Hold

Min Hold

View/Blank =
Trace On

More
10f3

802.11b, Channel No.: 11

802.11g

Tl Agilent Spectrum Analyzer - Swept SA
QO i i o | B CORRE Gl

ALTGN AUTO

03:40:44 AW Jun 06, 2015

Avg Type: Log-Pwr

Center Freq 2.412000000 GHz
Avg|Hold: 21100

Input: RF PHO: Fast G
IFGain:Low

Trig: Free Run
Atten: 20 dB

Mkr1 2.407 9 GHz

Center 2.41200 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz

-17.538 dBm

Sweep 10.5 s (1001 pts)

B

Frequency

Auto Tune

Center Freq
2.412000000 GHz

StartFreq
2.362000000 GHz

Stop Freq
2.462000000 GHz

-UI

CF Ste
10.000000 MHz
uto Man

Ilb

Freq Offset
0Hz

802.11g, Channel No.: 1
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T'AgilenlSpectrumAndlyzer Swept SA E]
Bl coic i [ [ G ORREG ; ALTGM AUTO 03:45:30AM Jun 06, 2015

Center Freq 2.437000000 GHz : Avg Type: Log-Pwr HELTE)
Input: RF PNO: Fast () Trig: Free Run Avg|Hold: 3100

IFGain:Low Atten: 20 dB

Mkr1 2.444 2 GHz Auto Tune
10 gaidiy__Ref 10.00 dBm 47026 dBm

Center Freq
2.437000000 GHz

StartFreq
2.387000000 GHz

Stop Freq
2487000000 GHz

-uI

CF ste
10.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.43700 GHz Span 100.0 MHz
#Res BW 3.0 kHz Sweep 10.5 s (1001 pts)

Tl Agilent Spectrum Analyzer - Swept SA E]@
QO i i o B CORRE Gl :

Center Freq 2.462000000 GHz _ Avg Type: Log-Pur [1] RrequeEncy
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold: 11100

Atten: 20 dB

IFGain:Low

Mkr1 2.460 7 GHz Auto Tune
19 gy __Ref 10.00 dBm eend db

Center Freq
2.462000000 GHz

StartFreq
2.412000000 GHz

Stop Freq
2512000000 GHz

-EI

CF Ste
10.000000 MHz
uto Man

I|:I>

Freq Offset
0Hz

Vi iNNEE
e

Center 2.46200 GHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

802.11g, Channel No.: 11
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802.11n(HT20)

Tl Agilent Spectrum Analyzer - Swept SA E]
QO i i o | B CORRE Gl : ALIGN AUTO

Center Freq 2.412000000 GHz _ Avg Type: Log-Pur i RrequeEncy
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold: 3100 ¥

IFGain:Low Atten: 20 dB

Mkr1 2.418 2 GHz Auto Tune
-20.646 dBm

Center Freq
2.412000000 GHz

StartFreq
2.362000000 GHz

Stop Freq
2.462000000 GHz

-UI

CF Ste
10.000000 MHz
uto Man

Ilb

) Freq Offset

Ly

i
m WA ATV AT U T

Center 2.41200 GHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

MSG

802.11n, Channel No.: 1

Tl Agilent Spectrum Analyzer - Swept SA E]
e e e e e ; ALIGN AUTOD 03:46:29 40 Jun 0f, 2015

Marker 1 2.442300000000 GHz : Avg Type: Log-Purr IFCEL e
Input: RF PNO: Fast (Cy) Trig: Free Run Avg|Hold: 11100

IFGain:Low Atten: 20 dB

Mkr1 2.442 3 GHz Next Peak
-21.926 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

Center 2.43700 GHz
#Res BW 3.0 kHz #VBW 10 kHz

MSG

802.11n, Channel No.: 6
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T Agilent Spectrum Analyzer - Swept SA E]
. e e ; ALIGN AUTD 03:43:27 AM Jun 06, 2015

Center Freq 2.462000000 GHz : Avg Type: Log-Pwr HELTE)
Input: RF PNO: Fast () Trig: Free Run Avg|Hold: 11100

IFGain:Low Atten: 20 dB

Mkr1 2.465 1 GHz Auto Tune
-21.758 dBm

Center Freq
2.462000000 GHz

StartFreq
2.412000000 GHz

Stop Freq
2512000000 GHz

-uI

CF ste
10.000000 MHz
Auto Man

Freq Offset
0 Hz

e

-
®
5

Center 2.46200 GHz Span 100.0 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

MSG

802.11n, Channel No.: 11

802.11n(HT40)

Tl Agilent Spectrum Analyzer - Swept SA E]@

QO i i o B CORRE Gl : AIEHAITD. JHEERe 1 e, 200 Frequenc:

Center Freq 2.422000000 GHz _ Aug Type: Log-Pur b
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold: 21100

IFGain:Low Atten: 20 dB

Mkr1 2.404 5 GHz Auto Tune
-23.449 dBm

Center Freq
2.422000000 GHz

StartFreq
2.372000000 GHz

Stop Freq
2.472000000 GHz

-EI

CF Ste
10.000000 MHz
uto Man

I|:I>

Freq Offset
0Hz

Center 2.42200 GHz .
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

MSG STATUS

802.11n, Channel No.: 3
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T Agilent Spectrum Analyzer - Swept SA

O i i i S i e G ORRE G ALIGNAUTO  [03:51152 AM Jun 06, 2015
Center Freq 2.437000000 GHz Avg Type: Log-Pwr

Trig: Free Run
Atten: 20 dB

Avg|Hold: 11100

Input: RF PHO: Fast )

IFGain:Low

Mkr1 2.454 9 GHz

-22.922 dBm

10 dBidiv. Ref 10.00 dBm
Log

i --=
-60

Center 2.43700 GHz
#Res BW 3.0 kHz

Span 100.0 MHz

#VBW 10 kHz Sweep 10.5 s (1001 pts)

EBEX

Frequency

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.387000000 GHz

Stop Freq
2487000000 GHz

CF ste
10.000000 MHz
Auto Man

-uI

Freq Offset
0 Hz

Tl Agilent Spectrum Analyzer - Swept SA
QO i i o | B CORRE Gl
Center Freq 2.452000000 GHz

Input: RF PHO: Fast G
IFGain:Low

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 11100

Atten: 20 dB

1LUgBId|v Ref 10.00 dBm

Iu.\lmlml dlml.|u|‘|l.4.l| |I I

-40.0

Center 2.45200 GHz
#Res BW 3.0 kHz

Sweep 10.5 s (1001 pts)

#VBW 10 kHz

B

Frequency

Auto Tune

Center Freq
2.452000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2502000000 GHz

CF Ste
10.000000 MHz
uto Man

-EI

I|:I>

Freq Offset
0Hz

802.11n, Channel No.: 9
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MIMO

802.11n (HT20)

Tl Agilent Spectrum Analyzer - Swept SA
QO i i o | B CORRE Gl
Center Freq 2.412000000 GHz

Input: RF PHO: Fast G
IFGain:Low

ALTGMN AUTO
Avg Type: Log-Pwr
Avg|Hold: 11100

05:21:07 &M Jun 06, 2015

Trig: Free Run
Atten: 34 dB

Mkr1 2.410 7 GHz
-19.627 dBm

CELLL
R
NN

Center 2.41200 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

MSG STATUS

2.412000000 GHz

2.362000000 GHz

2.462000000 GHz

-EI

10.000000 MHz

I|:I>

B

Frequency

Auto Tune

Center Freq

StartFreq

Stop Freq

CF Ste

Man

Freq Offset
0Hz

802.11n, Channel No.: 1

Tl Agilent Spectrum Analyzer - Swept SA
QO i i o [ CORRE Gl
Center Freq 2.437000000 GHz

Input: RF PHO: Fast G
IFGain:Low

ALTGMN AUTO
Avg Type: Log-Pwr
Avg|Hold: 21100

05:21:51 AM Jun 06, 2015

Trig: Free Run
Atten: 34 dB

Mkr1 2.436 1 GHz
-18.414 dBm

CELL
R
AN

Center 2.43700 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

MSG STATUS

2.437000000 GHz

2.387000000 GHz

2.487000000 GHz

-EI

10.000000 MHz

I|:I>

B

Frequency

Auto Tune

Center Freq

StartFreq

Stop Freq

CF Ste

Man

Freq Offset
0Hz

802.11n, Channel No.: 6
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T'AgilenlSpectrumAndlyzer Swept SA E]
Bl coic i [ [ G ORREG ; ALTGM AUTO 05:22:35 AM 1un 06, 2015

Center Freq 2.462000000 GHz : Avg Type: Log-Pwr HELTE)
Input: RF PNO: Fast () Trig: Free Run Avg|Hold: 11100

IFGain:Low Atten: 34 dB

Mkr1 2.467 6 GHz Auto Tune
10 gaidiy__Ref 23.00 dBm oS dBE

Center Freq
2.462000000 GHz

StartFreq
2.412000000 GHz

Stop Freq
2512000000 GHz

-uI

CF ste
10.000000 MHz
Auto Man

Freq Offset
0 Hz

Center 2.46200 GHz i
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

802.11n, Channel No.: 11

802.11n (HT40)

Tl Agilent Spectrum Analyzer - Swept SA E]@

QO i i o B CORRE Gl : AIEHAITD. [ 176 1l 200 Frequenc:

Center Freq 2.422000000 GHz _ Aug Type: Log-Pur b
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold: 21100

IFGain:Low Atten: 34 dB

Auto Tune

1LUgBId|v Ref 23.00 dBm

Center Freq
2.422000000 GHz

StartFreq
2.372000000 GHz

Stop Freq
2.472000000 GHz

-EI

CF Ste
10.000000 MHz
uto Man

I|:I>

Freq Offset
0Hz

Center 2.42200 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5s(1 001 pts)

802.11n, Channel No.: 3
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T Agilent Spectrum Analyzer - Swept SA
. e e ; ALIGN AUTD 05:23:54 M Jun 06, 2015

Center Freq 2.437000000 GHz : Avg Type: Log-Pwr
Input: RF PNO: Fast () Trig: Free Run Avg|Hold: 21100

IFGain:Low Atten: 34 dB

Mkr1 2.454 2 GHz
Ref 23.00 dBm -20.693 dBm

(+ State)

Trace 1

Center 2.43700 GHz Span 100.0 MHz
#Res BW 3.0 kHz #VBW 10 kHz 10.5 s (1001 pts)

MSG STATUS

802.11n, Channel No.: 6

Tigilent Spectrum Analyzer -SweptSA _______________________ [EX

B i el S ] e A s OR REGiR E ALIGNAUTO _ [05:24:32 AM Jun 06, 2015 o
Center Freq 2.452000000 GHz _ Avg Type: Log-Pur s
Input: RF PNO: Fast (y) Trig: Free Run Avg|Hold: 11100

IFGain:Low Atten: 34 dB

Mkr1 2.434 5 GHz Auto Tune
Ref 23.00 dBm 21.996 dBm

Center Freq
2.452000000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2502000000 GHz

CF Step
10.000000 MHz
Auto Man

Freq Offset
0Hz

Center 2.45200 GHz Span 100.0 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 10.5 s (1001 pts)

MSG

802.11n, Channel No.: 9
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2.8. Spurious RF Conducted Emissions

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer and WIFI test set via a power splitter with a known
loss. The spectrum analyzer scans from30MHz to the 10th harmonic of the carrier. The peakdetector
is used. RBW and VBW are set to 100 kHz, Sweep is set to ATUO.

The test is in transmitting mode.

Test setup

euT Spittr Spesim

Limits

Rule Part 15.247(d) pacifies that “In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power.”

Antenna 1
Carrier frequency L.
Network Standards Reference value (dBm) Limit
(MHz)
2412 7 <-13
802.11b 2437 -2 <-22
2462 7.5 <-12.5
2412 2.5 <-17.5
802.11g 2437 -1.46 <-21.46
2462 4 <-16.4
2412 2.63 <-17.37
802.11n 2437 2.7 <227
HT20 ' T
2462 2.4 <-17.6
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2422 -0.7 <-20.7
802.11n
2437 0.05 <-19.95
HT40
2452 0.22 <-19.78
Antenna 2
Carrier frequency .
Network Standards Reference value (dBm) Limit
(MHz)
2412 14.5 <55
802.11b 2437 -0.4 <-20.4
2462 8.3 <-11.7
2412 4.9 <-15.1
802.11g 2437 -2.5 <-22.5
2462 4.9 <-15.1
2412 4.7 <-15.3
802.11n
2437 -2.4 <224
HT20
2462 2.54 <-17.46
2422 -0.07 <-20.07
802.11n 2437 0 <20
HT40 _
2452 0.03 <-19.97

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96.

Frequency Uncertainty

100kHz-2GHz 0.684 dB

2GHz-26.5GHz 1.407 dB
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Test Results:
Antenna 1
802.11b CH1

Level in dBm

MaxPeak-MaxHold-PK+

5
0

-10

-20
-30
-40
-50

L e

-80

-90

30M 50 60 80 100M 200 300 400 500 800 1G 2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz

wifi b ch1 ant1

Note: The signal beyond the limit is carrier
Spurious RF conducted emissions from 30MHz to 18GHz

Level in dBm

MaxPeak-MaxHold-PK+

-20

-30

-40

-50

-60

=70

-80

-90

-100

18 19 20 21 22 23 24 25 26 26.5

Frequency in GHz

wifi b ch11 ant1

Spurious RF conducted emissions from 18 GHz to 26.5GHz
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802.11b CH6

-10

-20

-30

-40

-50

Level in dBm

-80

R =

30M 50 60 80 100M 200 300 400 500 800 1G 2G 3G 4G 5G 6

Frequency in Hz

MaxPeak-MaxHold-PK+ wifi b ch6 ant1

8 10G

18G

Note: The signal beyond the limit is carrier
Spurious RF conducted emissions from 30MHz to 18GHz
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-60

-70

-80

-100
18 19 20 21 22 23 24 25

Frequency in GHz

MaxPeak-MaxHold-PK+ wifi b ch6 ant1

26 26.5

Spurious RF conducted emissions from 18 GHz to 26.5GHz
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802.11b CH11

Level in dBm

MaxPeak-MaxHold-PK+
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30M 50 60 80 100M 200 300 400 500 800 1G 2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz

wifi b ch11 ant1

Note: The signal beyond the limit is carrier
Spurious RF conducted emissions from 30MHz to 18GHz
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