Report No.:E2/2017/10032
Page 1 of 163

ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT

INTENTIONAL RADIATOR CERTIFICATION TO
FCC PART 15 SUBPART C REQUIREMENT
AND INDUSTRY CANADA RSS 247

Product Name:
Brand Name:
Model No.:

Model Difference:
FCC ID:

IC:

Report No.:

Issue Date:

FCC Rule Part:

IC Rule Part:

Prepared for FCC:

Prepared for IC:

Prepared by:

OF
HUAWEI MateBook

HUAWEI

PL-W29, PL-W09, PL-W19
For Marketing Purpose
QISPL-WX9
6369A-PLWX9
E2/2017/10032

Feb. 21,2017

§15.247, Cat: DTS

RSS-247 issue 1 :2015

Huawei Technologies Co., Ltd.

Administration Building, Headquarters of Huawei
Technologies Co., Ltd., Bantian, Longgang District,
Shenzhen, 518129, China

Huawei Technologies Co., Ltd.

Administration Building, Headquarters of Huawei
Technologies Co., Ltd., Bantian, Longgang District,
Shenzhen, 518129 China (Peoples Republic Of)
SGS Taiwan Ltd.

Electronics & Communication Laboratory

No.2, Keji 1st Rd., Guishan District, Taoyuan City,
Taiwan 333

ﬁ = Test.ingr Labio rato 1y
S
o TN T 0513

Note: This report shall not be reproduced except in full,
without the written approval of SGS Taiwan Ltd. This doc-
ument may be altered or revised by SGS Taiwan Ltd. per-
sonnel only, and shall be noted in the revision section of
the document.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT GORP s AL S S WHRREL RS T FRAREEETIR c ARLAGATETFET > AT NP4 o
his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and _conditions.htm and, for elec-

tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

CARBRPHLFG ARF

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 A2 ¥ Bl % I 1 §& 134 5L
t (886-2) 2299-3279

f (886-2) 2298-0488 www.tw.sgs.com

Member of SGS Group



| Report No.:E2/2017/10032
| Page 2 of 163

VERIFICATION OF COMPLIANCE

Huawei Technologies Co., Ltd.
Applicant for FCC: Administration Building, Headquarters of Huawei Technologies
Co., Ltd., Bantian, Longgang District, Shenzhen, 518129, China
Huawei Technologies Co., Ltd.
Administration Building, Headquarters of Huawei Technologies

Applicant for IC: Co., Ltd., Bantian, Longgang District, Shenzhen, 518129 China
(Peoples Republic Of)

Product Name: HUAWEI MateBook

Brand Name: HUAWEI

Model No.: PL-W29, PL-W09, PL-W19

Model Difference: For Marketing Purpose

FCCID: QISPL-WX9

IC: 6369A-PLWX9

Report Number: E2/2017/10032

Date of test: Jan. 12,2017 ~ Feb. 14, 2017

Date of EUT Received: Jan. 12,2017

We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. Electronics & Communication Labora-
tory The test data, data evaluation, test procedures, and equipment configurations shown in
this report were made in accordance with the procedures given in ANSI C63.10:2013 and the
energy emitted by the sample EUT tested as described in this report is in compliance with
conducted and radiated emission limits.

The test results of this report relate only to the tested sample identified in this report.

- .
Test By: &YV Ll/( Date: Feb. 21, 2017

Jerry Lu/ Sr. Engineer
Prepared By: UW l'E'-t" :_g.\ icw'g‘ Date: Feb. 21, 2017
L

Violetta Tang / Clerk

Approved By: J{)\N\ é& MJ Date: Feb. 21, 2017

Jim Chang / Asst. Manager

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT FORP O ML TR EEE T FFARSTRTI  ARLRLGATERFET 0 AT RPATU -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrictNewTaipeiCity, Taiwan24803/37# # 7 35 % #74* 2 £ Fl % 7 1 § 134 55

cAREPHERFF AT |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Revision History

Report No.:E2/2017/10032
Page 3 of 163

Report Number

Revision

Description

Issue Date

E2/2017/10032

Rev.00

Initial creation of document

Feb. 21, 2017

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT GORM o SRR R THPIFELI RS T PO RSEETIOR c AFLALAXTETGFET 0 A TG -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm.
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-

pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrictNewTaipeiCity, Taiwan24803/37# # 7 35 % #74* 2 £ Fl % 7 1 § 134 55

cAREPHERFF AT |1(886-2) 2299-3279 f (886-2) 2298-0488

Attention is drawn to the limitation of liability, indemnification and

www.tw.sgs.com
Member of SGS Group




| Report No.:E2/2017/10032
| Page 4 of 163

Contents

GENERAL INFORMATION........oeeiiiiiimmnnmnissssnmnsssssnnssssss s nsssssss s s sssssssnssssnssssnsssnssssens 9
SYSTEM TEST CONFIGURATION ......ceemiiiiieirninsssnnnnsssssnnssssssssnssssssssnsssssssssssssassnnsns 1
SUMMARY OF TEST RESULTS........ccooirrimrrrsesnrsssssnnssssssssssssssssssssssssssssssens 9
DESCRIPTION OF TEST MODES...........ccccciniimmmmmnnssnsnnnnssssssmnssssssssssssssssssssssssssssssssss 10
MEASUREMENT UNCERTAINTY ....cciiiiimmrmnnssmnnmnssssssissssssnsssssssssssssssssssssssssssssss 19
CONDUCTED EMISSION TEST ......cccossmmmmmssnnmmmmnssssssmmsssssssmmssssssssmsssssssssssssssssssssssssenes 14
DUTY CYCLE OF TEST SIGNAL ......coiiiiimmirisesninnssssssnnssssssssssssssssssssssssssssssssssnnsss 10
PEAK OUTPUT POWER MEASUREMENT .......cccccimiiimmrmnnsennnmnsssssnsssssssnsssssssssnnns 2 1
6dB & 99% BANDWIDTH MEASUREMENT. .........ccooommnimmmrrnnssssnnnssssssnnssssssnssssssees 29
CONDUCTED BAND EDGES AND SPURIOUS EMISSION MEASUREMENT.............66
RADIATED BANDEDGE AND SPURIOUS EMISSION MEASUREMENT.....................84
PEAK POWER SPECTRAL DENSITY .....ccciiiiimmmmmnsssnmnnsssssmnssssssssssssssssssssssssnss 139
ANTENNA REQUIREMENT .......ooiiiiimtirnnsnnssinnsssssnsssssssnssssssssssssssssssssssssssssssssss 103

0O N O O A WDN =

- ek =k = (O
W NN = O

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT FORP O ML TR EEE T FFARSTRTI  ARLRLGATERFET 0 AT RPATU -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrictNewTaipeiCity, Taiwan24803/37# # 7 35 % #74* 2 £ Fl % 7 1 § 134 55

cAREPHERFF AT |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



GENERAL INFORMATION

1.1 Product description
General:

Report No.:E2/2017/10032

Page 5 of 163

Product Name:

HUAWEI MateBook

Brand Name:

HUAWEI

Model No.:

PL-W29, PL-W09, PL-W19

Model Difference:

For Marketing Purpose

Product SW/HW version: PAIKU052 / C2A
Radio SW/HW version: 19.0 / 8265

Test SW Version: N/A

RF power setting in TEST SW: | N/A

11.4Vdc from Rechargeable Li-ion Battery

or 19V by AC/DC Power Adapter

Power Supply: Battery: | Model No.: HB46K497ECW; Supplier: HUAWEI
Adaoter. | Mode! No.: HW-19034YYYY (Y=0-9,A-Z or
P | blank); Supplier: HUAWEI
WLAN 2.4GHz:
- Frequency Rated Power (SISO) / Type of Modulation
Wi-Fi Range | Channels EIRP (MIMO) Emission | Technology
b: 22.64dBm / 22.86dBm | b: 14MOG1D | DSSS,
11blg | 2412-2462 R g: 22.92dBm / 20.81dBm | g:16M5D1D | OFDM
11n HT20 11 23.79dBm / 22.88dBm | 17M8D1D | OFDM
2412-2462 : :
11n HT40 7 23.46dBm /22.31dBm | 36M4D1D | OFDM
2422-0452 : :

Modulation type:

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

Antenna Designation:

PIFA Antenna,
Gain: 0.94dBi (Main), Part No.: 81EAA515.G77
Gain: -2.73dBi (Aux), Part No.: 81EAA515.G77

Transition Rate:

802.11 b: up to 11Mbps;

802.11 g: up to 54Mbps

802.11 n_20MHz: up to 144.4Mbps
802.11 n_40MHz: up to 300Mbps
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1.2 Test Methodology of Applied Standards
FCC Part 15, Subpart C §15.247
FCC KDB 558074 D01 DTS Meas. Guidance
FCC KDB 662911 D01 Multiple Transmitter Output
Canada RSS-247 issue 1 May 2015
Canada RSS-Gen issue 4 Nov. 2014
ANSI C63.10:2013

Note: All test items have been performed and record as per the above standards

1.3 Test Facility

SGS Taiwan Ltd. Electronics & Communication Laboratory No.2, Keji 1st Rd.,
Guishan District, Taoyuan City, Taiwan 333 (TAF code 0513)

FCC Registration Numbers are: 735305
Canada Registration Number: 4620A-5.

1.4 Special Accessories

There are no special accessories used while test was conducted.

1.5 Equipment Modifications

There was no modification incorporated into the EUT.
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2 SYSTEM TEST CONFIGURATION

2.1 EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to meet
the Commissions requirement and operating in a manner which intends to maximize its
emission characteristics in a continuous normal application.

2.2 EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to ma-
nipulate the EUT into transmit, selection of the test channel, and modulation scheme.

2.3 Test Procedure
2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. Conducted
emissions from the EUT measured in the frequency range between 0.15 MHz and
30MHz,. The CISPR Quasi-Peak and Average detector mode is employed according
to §15.207. The two LISNs provide 50 ohm/ 50uH of coupling impedance for the
measuring instrument. Both lines of the power mains connected to the EUT were
checked for maximum conducted interference.

2.3.2 Radiated Emissions
The EUT is a placed on as turn table. For emissions testing at or below 1 GHz, the ta-
ble height shall be 0.8 m above the reference ground plane. For emission measure-
ments above 1 GHz, the table height shall be 1.5 m. The turn table shall rotate 360
degrees to determine the position of maximum emission level. EUT is set 3m away
from the receiving antenna which varied from 1m to 4m to find out the highest emis-
sion. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the max. emission,
the relative positions of this hand-held transmitter (EUT) was rotated through three or-
thogonal axes and measurement procedures for electric field radiated emissions
above 1 GHz the EUT measurement is to be made “while keeping the antenna in the
‘cone of radiation’ from that area and pointed at the area both in azimuth and eleva-
tion, with polarization oriented for maximum response.” is still within the 3dB illumina-
tion BW of the measurement antenna.

2.4 Measurement Results Explanation Example

For all conducted test items:
The offset level is set in the spectrum analyzer to compensate the RF cable loss and
attenuation factor between EUT conducted port and spectrum analyzer. With the offset
compensation, the spectrum analyzer reading level is exactly EUT RF output level.
Note:
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Following shows an offset computation example with cable loss 0.9dB, and 10dB
?)ttenuator (SISO) / cable loss 3.9dB, and 10dB attenuator (MIMO).

ffset:
SISO mode offset = RF cable loss (dB)+ attenuation factor(dB) =10.9(dB)
MIMO mode offset = RF cable loss (dB)+ attenuation factor(dB) =13.9(dB)
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2.5 Configuration of Tested System
Fig. 2-1 Radiated Emission & AC Power Line Conducted Emission

EUT

Fig. 2-2 Conducted (Antenna Port) Emission

| ]
EUT :@DDDD D§QOO

Table 2-1 Equipment Used in Tested System

ltem | Equipment Mfr/Brand MOdﬁléType Series No. |Data Cable Power Cord

WLAN Test
1. Software N/A N/A N/A N/A N/A

. Dgui‘;‘l’;er HOLA DP-3003 | D7070035 | N/A  |Un-Shielded
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3 SUMMARY OF TEST RESULTS

FCC Rules / IC Rules Description Of Test Result

§15.207(a) AC Power Line Conducted
RSS-Gen §8.8 Emission
§15.247(b) (3)

RSS-247 §5.4(4)
§15.247(a)(2)
RSS-247 §5.2 (1) | 6dB & 99% Emission Bandwidth Compliant

RSS-Gen §6.6

§15.247(d) Conducted Band Edge

Compliant

Peak Output Power Compliant

RSS-247 §5.5 and Spurious Emission Compliant
§15.247(d) Radiated Band Edge Compliant
RSS-247 §5.5 and Spurious Emission P
§15.247(e) . .
RSS-247 §5.2(2) Power Spectral Density Compliant
§15.203
§15.247(0) Antenna Requirement Compliant

RSS- Gen §6.7
RSS- Gen §8.3
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4 DESCRIPTION OF TEST MODES
4.1 Operated in 2400 ~ 2483.5MHz Band
11 channels are provided for 802.11b, 802.11g and 802.11n_HT20

CHANNEL

FREQUENCY

CHANNEL

FREQUENCY

1

2412 MHz

8

2447 MHz

2417 MHz

9

2452 MHz

2422 MHz

10

2457 MHz

2427 MHz

11

2462 MHz

2432 MHz

|~ |W(IN

2437 MHz

7

2442 MHz

7 channels are provided for

802.11n_HT40

CHANNEL

FREQUENCY

CHANNEL

FREQUENCY

3

2422 MHz

8

2447 MHz

2427 MHz

9

2452 MHz

2432 MHz
2437 MHz
2442 MHz

N[Oy~
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4.2 The Worst Test Modes and Channel Details
1. The EUT has been tested under operating condition.
2. Test program used to control the EUT for staying in continuous transmitting and receiving

mode is programmed.
3. Investigation has been done on all the possible configurations for searching the worst case.

RADIATED EMISSION TEST:
RADIATED EMISSION TEST (BELOW 1 GHz)

DATA
AVAILABLE | TESTED ANTENNA
MODE CHANNEL | CHANNEL |MODULATION Mbps) | PORT

802.11g 1to 11 1,6, 11 OFDM 6 Main
RADIATED EMISSION TEST (ABOVE 1 GHz)

DATA

AVAILABLE | TESTED ANTENNA
MODE CHANNEL | CHANNEL | MODULATION (m;'; PORT
802.11b 110 11 1,6, 11 DSSS 1 Main
802.11g 110 11 1,6, 11 OFDM 6 Main
802.11n (HT20) 110 11 1,6, 11 OFDM MCS 0 Main
802.11n (HT40) 3t09 3,6,9 OFDM MCS 0 Main

Note:

The field strength of radiation emission was measured as EUT stand-up position (H mode) and
lie down position (E1, E2 mode) for 802.11b/g/n WLAN Transmitter for channel Low, Mid and
High, the worst case E2 position was reported.

ANTENNA PORT CONDUCTED MEASUREMENT:

CONDUCTED TEST
DATA
AVAILABLE | TESTED ANTENNA
MODE CHANNEL | CHANNEL |MODULATION m;f) PORT

802.11b 110 11 1,6, 11 DSSS 1 |SISO/MIMO
802.11¢g 110 11 1,6, 11 OFDM 6 |SISO/MIMO
802.11n (HT20) 110 11 1,6, 11 OFDM MCS 0/ 8/SISO / MIMO
802.11n (HT40) 3109 3,6,9 OFDM MCS 0/ 8/SISO / MIMO
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Directional gain (MIMO)
The Tx transmission to construct MIMO operation is cyclic delay diversity, and the following
deduction to obtain the array gain of MIMO operation is based on the approach given by KDB
662911 DO1.
Array gain = 4.77dBi (peak spectral density, conducted spurious emission)
Gain that is combined with different magnitude of two antennas:

(i1) If antenna gains are not equal. the user may use either of the following methods to calculate
directional gain. provided that each transmit antenna is driven by only one spatial stream:

¢ Directional gain may be calculated by using the formulas applicable to equal gain antennas
with Gyyrset equal to the gain of the antenna having the highest gain: or,

v

=

:fzj { A.wgm }

]

E )

DirectionalGain =10-log

=

ANT

where
Each antenna is driven by no more than one spatial stream;
Ngs = the munber of independent spatial streams of data:
N o= the toal number of antennas

G, /20 _ _ 3
2= 10 if the kth antenna is being fed by spartial stream . or zero 1f if 15 nor
;15 the gain in dBi of the kil antenna.
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5 MEASUREMENT UNCERTAINTY

Test Items Uncertainty
AC Power Line Conducted Emission +/- 2.586 dB
Peak Output Power +/- 0.84 dB
6dB Bandwidth +/- 51.33 Hz
Peak Power Density +/- 1.3 dB
Temperature +/- 0.65 °C
Humidity +/- 4.6 %
DC / AC Power Source DC= +/- 0.13%, AC= +/- 0.2%

Radiated Spurious Emission:

9kHz-30MHz: +/-2.87dB
30MHz - 180MHz: +/- 3.37dB
Measurement uncertainty 180MHz -417MHz: +/- 3.19dB
(Polarization : Vertical) 0.417GHz-1GHz: +/- 3.19dB
1GHz - 18GHz: +/- 4.04dB
18GHz - 40GHz: +/- 4.04dB

9kHz-30MHz: +/-2.87dB
30MHz - 167MHz: +/- 4.22dB
Measurement uncertainty 167MHz -500MHz: +/- 3.44dB
(Polarization : Horizontal) 0.5GHz-1GHz: +/- 3.39dB
1GHz - 18GHz: +/- 4.08dB
18GHz - 40GHz: +/- 4.08dB

This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=2.
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6 CONDUCTED EMISSION TEST
6.1 Standard Applicable
Frequency range within 150kHz to 30MHz shall not exceed the Limit table as below.

Limits
Frequency range dB(uV)
MHz Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50t0 5 56 46
51030 60 50

Note

1.The lower limit shall apply at the transition frequencies

2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50
MHz.

6.2 Measurement Equipment Used
Conducted Emission Test Site

EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
EMI Test R&S ESCI 7 100950 12/12/2016|12/11/2017
Receiver
N30N30-1042-
Coaxial Cables N/A 30N30-10 N/A 02/07/2016|02/06/2017
150cm
LISN Schwarzbeck| NSLK 8127 8127-648 03/11/2016|03/10/2017
Test Software Farad EZ-EMC Ver. SGS-03A2| N.C.R. N.C.R.

6.3 EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in accordance
with the ANSI 63.10:20183.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The EUT was placed flushed with the rear
of the table.

3. The LISN was connected with 120Vac/60Hz power source.
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6.4 Test SET-UP (Block Diagram of Configuration)
7]
10zm
B i Z
L £ LIIE
B Wall Plug
LISH Elcra

6.5 Measurement Procedure
1. The EUT was placed on a table which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.
3. Repeat above procedures until all phases of power being supplied by given UE are completed

6.6 Measurement Result
Note: Refer to next page for measurement data and plots.

Note2: The * reveals the worst-case results that closet to the limit.
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AC POWER LINE CONDUCTED EMISSION TEST DATA

|Operation Mode: |Operation mode [Test Date: [Jan. 23,2017 |
Temperature: 23
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Site Conduction Room Phase N Temperature: 237
Limit. FCC Class B Cenduction|QP) Power  AC 120Vi60Hz Humidity; 65 %
Mode &%

Mate:

Conducted Emission

File Condution Data #550 Dabe: 2017123 Time: |+ 03:02°28
oo diEs
|
\ FEC Claya I Conilucimm U]
;-_L-\- — i T Tl B
e A el |

e

Reading Correct Measure-
Mo, Mk Freq. Level Factor ment Limit  Ower
Mz dBul d8 -I!Eu.'l‘u' dBul dB Delecior .EMII'ﬁﬂl'ﬂ
1 02100 2903 1973 4876 6321 -1445 peak
2 02820 2505 1977 4482 6076 -1584 peak
3 26020 2201 1995 4196 5600 -14.04 peak
4 JE220 2017 19 896 4013 5600 -1587 pesk
5 50300 1986 2001 3967 6000 -2033 peak
- B 298340 2513 21.00 4513 6000 -1387 peak
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7 DUTY CYCLE OF TEST SIGNAL
Pre-analysis Check: While conducting average power measurement, duty cycle of each mode
shall be checked to ensure its duty cycle in order to compensate for the loss due to insufficient ra-
tio of duty cycle.
All duty cycle is pre-scanned, and result as obtained below shows only the most representative
ones where duty cycle is conducted as the given transmission with given virtual operation that
expresses the percentage.

Formula:
Duty Cycle = Ton / (Ton+Toff)
Measurement Procedure:
1. Set span = Zero

RBW = 8MHz

2.
3. VBW =8MHz,
4. Detector = Peak

Duty Cycle:

Duty Cycle | Duty Factor
(%) (dB)

802.11b 99.00 0.04
802.11¢g 94.68 0.24
802.11n_20 95.49 0.20
802.11n_40 84.38 0.74

b=99%, g =94.68%,n_ht 20 = 95.49%, n_ht40 = 84.38%

Duty Cycle Factor: 10 * log(1/0.99) = 0.04
Duty Cycle Factor: 10 * log(1/0.9468) = 0.24
Duty Cycle Factor: 10 * log(1/0.9549) = 0.2
Duty Cycle Factor: 10 * log(1/0.8438) = 0.74
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7.1 Duty Cycle Test Signal Measurement Result
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8 PEAK OUTPUT POWER MEASUREMENT
8.1 Standard Applicable
For systems using digital modulation in the 2400-2483.5 MHz bands, the limit for peak output power

is 1Watt.
Per RSS-247
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8.2 Measurement Equipment Used
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer KEYSIGHT N9010A MY54510568| 04/14/2016 | 04/13/2017
Power Meter Anritsu ML2496A 1326001 [ 06/23/2016 | 06/22/2017
Power Sensor Anritsu MA2411B 1315048 [06/23/2016 | 06/22/2017
Power Sensor Anritsu MA2411B 1315049 [06/23/2016 | 06/22/2017
Coaxial Cable 30cm WOKEN 00100A1F1A195C RFO1 12/12/2016 | 12/11/2017
DC Block PASTERNACK PE8210 RF29 12/12/2016 | 12/11/2017
Splitter RF-LAMBAD | RFLT2W1G18G RF35 12/12/2016 | 12/11/2017
Attenuator WOKEN 218FS-10 RF23 12/12/2016 | 12/11/2017
DC Power Supply HOLA DP-3003 D7070035 |05/04/2016 | 05/03/2017
8.3 Test Set-up
Power Meter:
EUT Attenuator Fower Sensor Fower Meter

8.4 Measurement Procedure

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

2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guid-
ance.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the power meter.

Power Meter:
It is used as the auxiliary test equipment to conduct the output power measurement.
4. Record the max. Reading as observed from Spectrum or Power Meter.
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8.5 Measurement Result
802.11b Main
Peak Output Peak Output
CH (';;ﬁg) %:tt‘; Power Power Limit RESULT
(dBm) (mW)
1 2412 1 2251 178.24 1Watt= 3000 dBm| PASS
6 2437 1 22.64 183.65 1Watt= 3000 dBm| PASS
11 2462 1 21.94 156.31 1Watt= 3000 dBm| PASS
802.11b Main
Avg. Output
Freq. | Dat Avg. Output P
CH (N::g) RZtZ Power Ve (mpW) ower Limit RESULT
(dBm)
1 2412 1 18.95 78.52 1Watt= 3000 dBm /| PASS
6 | 2437 1 18.98 79.07 1Watt= 3000 dBm | PASS
11 2462 1 18.95 78.52 1Watt= 3000 dBm | PASS
802.11g Main
Peak Output Peak Output
Freq. | Dat
CH (erﬁg) -~ Power Pover Limit RESULT
(dBm) (mW)
1 | 2412 6 2257 180.72 1Watt= 3000 dBm| PASS
6 2437 6 2292 195.88 1Watt= 3000 dBm/| PASS
11 | 2462 6 2247 176.60 {Watt= 3000 dBm| PASS
802.11g Main
Avg. Output
CH (';;ﬁg) %Ztt: Power A"g'oz’rtnpvvt) Power Limit RESULT
(dBm)
1 | 2412 6 16.97 49.77 1Watt= 3000 dBm | PASS
6 2437 6 16.99 50.00 1Watt= 3000 dBm | PASS
11 | 2462 6 16.98 49.89 1Watt= 3000 dBm | PASS
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802.11n_HT20M Main
Peak Output Peak Output
CH (';;ﬁcz') %aattz Power Pover Limit RESULT
(dBm) (mW)
1 | 2412 | MCSO 2356 226.99 1Watt=" 3000 dBm| PASS
6 | 2437 | MCSO 23.79 239.33 1Watt=_ 3000 dBm| PASS
11 2462 | MCSO 23.68 233.35 1Watt= 3000 dBm| PASS
802.11n_HT20M Main
Avg. Output
Freq. | Dat Avg. Output P
CH (Nm) Raat: Power Ve o:lmpW) ower Limit RESULT
(dBm)
1 2412 | MCSO 18.99 79.25 1Watt= 3000 dBm | PASS
6 | 2437 | MCSO 18.99 79.25 1Watt=_30.00 dBm | PASS
11 2462 | MCS0 18.98 79.07 1Watt=_ 3000 dBm [ PASS
802.11n_HT40M Main
Peak Output Peak Output
CH (';m) P Power Pover Limit RESULT
(dBm) (mW)
3 | 2422 | MCSO 2329 213.30 1Watt= 3000 dBm| PASS
6 | 2437 | MCS0 23.46 221.82 1Watt=_30.00 dBm | PASS
9 2452 | MCS0 22.91 19543 1Watt=_ 3000 dBm| PASS
802.11n_HT40M Main
Avg. Output
CH Freq. | Data Power Avg. Output Power Limit RESULT
(MHz) | Rate (mW)
(dBm)
3 | 2422 | MCS0 18.49 70.63 1Watt= 30.00 dBm | PASS
6 | 2437 | MCSO 18.49 70.63 1Watt= 3000 dBm | PASS
9 | 2452 | MCS0 1845 69.98 1Watt= 3000 dBm | PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11b_MIMO
Peak Output
Fre Data eaPowt;rpu Total Peak Total Peak
CH g Output Power Output Power Limit RESULT
(MHz) | Rate (dBm) (dBm) (mW)
CHO CH1
1 | 2412 1 18.95 18.41 21.70 147.87 1 Watt= 30.00 dBm| PASS
6 | 2437 1 18.72 18.32 21.53 142.39 1 Watt= 30.00 dBm| PASS
11 | 2462 1 18.91 18.24 21.60 144.48 1 Watt= 30.00 dBm| PASS
802.11b_MIMO
Avg. Output Power
CH Freq. | Data g (dSm) Avg. Output Avg. Output Limit RESULT
(MHz) | Rate Power (dBm) Power (mW)
CHO CH1
1 | 2412 1 16.23 15.54 18.91 77.79 1 Watt= 30.00 dBm| PASS
6 | 2437 1 16.00 15.58 18.81 75.95 1 Watt= 30.00 dBm| PASS
11 | 2462 1 16.21 15.45 18.86 76.86 1 Watt= 30.00 dBm| PASS
802.11g_MIMO
Peak Output
Fre Data Powerp Total Peak Total Peak
CH g dB Output Power Output Power Limit RESULT
(MHz) | Rate (dBm) (dBm) (mW)
CHO CH1
1 2412 6 19.77 19.08 22.45 175.75 1 Watt= 30.00 dBm| PASS
6 | 2437 6 19.59 18.91 22.27 168.79 1 Watt= 30.00 dBm| PASS
11 | 2462 6 19.53 18.87 22.22 166.83 1 Watt= 30.00 dBm| PASS
802.11g_MIMO
Avg. Output Power
CH Freq. | Data g (dgm) Avg. Output Avg. Output Limit RESULT
(MHz) | Rate Power (dBm) Power (mW)
CHO CH1
1 | 2412 6 14.15 13.53 16.86 48.54 1 Watt= 30.00 dBm| PASS
6 | 2437 6 14.01 13.54 16.79 47.77 1 Watt= 30.00 dBm| PASS
11 | 2462 6 14.05 13.32 16.71 46.89 1 Watt= 30.00 dBm| PASS

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n_HT20M MIMO
Peak Output
Fre Data eaPowt;rpu Total Peak Total Peak
CH g Output Power Output Power Limit RESULT
(MHz) | Rate (dBm) (dBm) (mW)
CHO CH1
1 | 2412 |MCS8| 20.21 20.12 23.18 207.76 1 Watt= 30.00 dBm| PASS
6 | 2437 [MCS8| 20.15 20.07 23.12 205.14 1 Watt= 30.00 dBm| PASS
11 | 2462 |MCS8| 20.13 19.98 23.07 202.58 1 Watt= 30.00 dBm| PASS
802.11n_HT20M MIMO
Avg. Output P
CH Freq. | Data ve (lég:':‘) ower Avg. Output Avg. Output Limit RESULT
(MHz) | Rate Power (dBm) Power (mW)
CHO CH1
1 | 2412 |MCS8| 16.25 15.57 18.93 78.23 1 Watt= 30.00 dBm| PASS
6 | 2437 [MCS8| 16.04 15.56 18.82 76.15 1 Watt= 30.00 dBm| PASS
11 | 2462 |MCS8| 16.12 15.41 18.79 75.68 1 Watt= 30.00 dBm| PASS
802.11n_HT40M MIMO
Peak Output
Fre Data eaPowt;rpu Total Peak Total Peak
CH g Output Power Output Power Limit RESULT
(MHz) | Rate (dBm) (dBm) (mW)
CHO CH1
3 | 2422 |MCS8| 20.18 20.02 23.11 204.69 1 Watt= 30.00 dBm| PASS
6 | 2437 [MCS8| 20.27 20.21 23.25 211.37 1 Watt= 30.00 dBm| PASS
9 | 2452 |MCS8| 19.88 18.83 22.40 173.66 1 Watt= 30.00 dBm| PASS
802.11n_HT40M MIMO
Avg. Output P
CH Freq. | Data ve (lég:':‘) ower Avg. Output Avg. Output Limit RESULT
(MHz) | Rate Power (dBm) Power (mW)
CHO CH1
3 | 2422 |MCS8| 15.67 14.95 18.34 68.16 1 Watt= 30.00 dBm| PASS
6 | 2437 [MCS8| 15.56 15.12 18.36 68.48 1 Watt= 30.00 dBm| PASS
9 | 2452 |MCS8| 15.58 14.67 18.16 65.45 1 Watt= 30.00 dBm| PASS

* Note: The duty cycle factor is compensated to obtain the maximum value of measurement in
average.
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EIRP Measurement:

802.11b Main
Avg.
Antenna
CH Freq. | Data | Output Gain EIRP Limit RESULT
(WHz) | Rate | Power | o | (dBm)
(dBm)

1 2412 1 18.95 0.94 1989 | 4W= 36 dBm | PASS
6 | 2437 1 18.98 0.94 1992 [ 4W= 36 dBm | PASS
11 | 2462 1 18.95 0.94 1989 | 4W= 36 dBm | PASS

802.11g Main
Avg.
Antenna
CH Freq. Data Output Gain EIRP Limit RESULT
(WHz) | Rate | Power | o | (dBm)
(dBm)

1 2412 6 16.97 0.94 1791 | 4W= 36 dBm | PASS
6 | 2437 6 16.99 0.94 1793 | 4W= 36 dBm | PASS
11 | 2462 6 16.98 0.94 1792 | 4W= 36 dBm | PASS

802.11n_HT20M Main

Avg. Antenna
Freq. | Data | Output . EIRP o
CH | (MHz) | Rate | Power ((ZaB"u; (dBm) Limit RESULT
(dBm)

1 2412 | MCSO | 18.99 0.94 1993 [ 4W= 36 dBm | PASS

6 | 2437 | MCSO | 18.99 0.94 1993 [4W= 36 dBm [ PASS
11 | 2462 | MCSO [ 18.98 0.94 1992 | 4W=_ 36 dBm | PASS

802.11n_HT40M Main

Avg. Antenna
Freq. | Data | Output . EIRP o
CH (MHz) | Rate | Power gi.'?) (dBm) Limd RESULT
(dBm)

3 | 2422 | MCSO | 1849 0.94 1943 [ 4W= 36 dBm | PASS
2437 | MCSO | 18.49 0.94 1943 [ 4W= 36 dBm | PASS
9 | 2452 | MCSO | 1845 0.94 1939 | 4W= 36 dBm | PASS

»
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802.11b_MIMO

Avg. Output| Avg. |Total Peak
Freq. | Data| Power |Qutput| Output
(MHz) | Rate | (dBm) | Power| Power

CHoO|cH 1| (dBm) | (mW)

1 | 2412 1 ]16.23|15.54| 18.91 77.79 3.95 | 2286 |[4W= 36 dBm| PASS
6 | 2437 1 ]16.00|15.58| 18.81 75.95 3.95 | 22.76 |4W= 36 dBm| PASS
11 | 2462 1 [16.21|15.45| 18.86 76.86 3.95 | 2281 |[4W= 36 dBm| PASS

Antenna
Gain
(dBi)

EIRP

(dBm) Limit RESULT

CH

802.11g_MIMO

Avg. Output| Avg. |Total Peak

Antenna
Freq. | Data| Power |Qutput| Output : EIRP L
CH (MHz) | Rate (dBm) Power | Power Gain (dBm) Limit RESULT
@Bm) | (mw) | (@B)
CHO|CH1

1 | 2412 6 [14.15]/13.53| 16.86 48.54 3.95 | 20.81 |[4W= 36 dBm| PASS
6 | 2437 14.0113.54| 16.79 47.77 3.95 20.74 | 4W= 36 dBm| PASS
11 | 2462 6 [14.05]13.32| 16.71 46.89 3.95 20.66 | 4W= 36 dBm| PASS

»

802.11n_HT20M MIMO

Avg. Output| Avg. [Total Peak
Freq. | Data Power |Output| Output
(MHz) | Rate (dBm) Power | Power

CHO|CH 1| (@Bm) | (mW)

1 | 2412 |MCS8|16.25|15.57| 18.93 78.23 3.95 | 22.88 |[4W= 36 dBm| PASS
6 | 2437 |MCS8|16.04|15.56| 18.82 76.15 3.95 | 22.77 |[4W= 36 dBm| PASS
11 | 2462 |MCS8|16.12|15.41| 18.79 75.68 3.95 |22.74 |[4W= 36 dBm| PASS

Antenna EIRP

Gain Limit RESULT

en @iy | (dBm)

802.11n_HT40M MIMO

Avg. Output| Avg. [Total Peak
Freq. | Data Power |Output| Output
(MHz) | Rate (dBm) Power | Power

CHo|cH 1| (dBm) | (mW)

3 | 2422 |MCS8|15.67|14.95| 18.34 68.16 3.95 | 2229 [4W= 36 dBm| PASS
2437 |MCS8|15.5615.12| 18.36 68.48 3.95 | 2231 |[4W= 36 dBm| PASS
9 | 2452 |MCS8|15.58|14.67| 18.16 65.45 3.95 | 22.11 |[4W= 36 dBm| PASS

Antenna
Gain
(dBi)

EIRP

(dBm) Limit RESULT

CH

»

* Note: EIRP = Average Power + Gain
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9 6DB & 99% BANDWIDTH MEASUREMENT
9.1 Standard Applicable
The minimum 6 dB bandwidth shall be at least 500 kHz.
9.2 Measurement Equipment Used
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer KEYSIGHT N9010A MY54510568 | 04/14/2016 | 04/13/2017
DC Block PASTERNACK PE8210 RF29 12/12/2016 | 12/11/2017
Attenuator WOKEN 218FS-10 RF23 12/12/2016 | 12/11/2017
9.3 Test Set-up
EUT Attenuator Spectrum

9.4 Measurement Procedure

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

2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guid-
ance.

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

4. For 6dB Bandwidth:

Set the spectrum analyzer as RBW = 100 kHz, VBW = 3*RBW, Span = 30M/50MHz, Detec-
tor=peak, Sweep=auto.

5. Mark the peak frequency and —6dB (upper and lower) frequency.
6. For 99% Bandwidth:

Set the spectrum analyzer as RBW=1%, VBW = 3*RBW, Span = 30M/50MHz, Detec-
tor=Sample, Sweep=auto.

7. Turn on the 99% bandwidth function, max reading.
8. Repeat above procedures until all frequency of interest measured was complete.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
RGP LR SR TR RS T R RSTERTINR  ARLALASTEGFT O AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrictNewTaipeiCity, Taiwan24803/37# # 7 35 % #74* 2 £ Fl % 7 1 § 134 55

cAREPHERFF AT |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



| Report No.:E2/2017/10032
| Page 30 of 163

9.5 Measurement Result
6dB Bandwidth

802.11b Main

Freq. 6dB | Limit
(MHz) BW | (kH2)
2412 10128 | > 500 | PASS
2437 10126 | >500| PASS
2462 10128 | > 500 | PASS

Result

802.11g Main

Freq. 6dB | Limit
(MHz) BW [ (kHz)
2412 15130 | >500| PASS
2437 15150 [ >500| PASS
2462 15150 [ >500| PASS

Result

802.11_n_HT20 Main
Freq. 6dB | Limit
(MHz) BW | (kHz)
2412 15150 | > 500 [ PASS
2437 15140 | >500| PASS
2462 15150 [ >500| PASS

Result

802.11_n_HT40 Main
Freq. 6dB | Limit
(MHz) BW | (kHz)
2422 35090 | >500| PASS
2437 35110 | >500 | PASS
2452 35100 | >500| PASS

Result
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802.11b Aux1

Freq. | 6dB BW | Limit
(MHz) | (kH2) (kHz)

2412| 10130 | > 500 | PASS
2437 | 10130 | > 500 | PASS
2462 | 10130 | > 500 | PASS

Result
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99% Bandwidth

802.11b Main
Freq. 99% BW
(MHz) (MHz)

2412 13.686
2437 13.731
2462 14.002

802.11g Main
Freq. 99% BW
(MH2) (MHz)
2412 16.331
2437 16.359
2462 16.348

802.11n_HT20M Main
Freq. 99% BW
(MH2) (MHz)
2412 17.759
2437 17.087
2462 17.714

802.11n_HT40M Main
Freq. 99% BW
(MHz) (MHz)
2422 36.016
2437 35.750
2452 36.108
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802.11b Auxi
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802.11b (Main)
6dB Band Width Test Data CH-Low

Gijgennt fpes b, Ghalgear  Deripred B dr i3

T . & n 0 E A Fab 02, b
Ce Camter Frege 2412000000 GHz Radio Srd: None
—r— Trig: Free Aun Avg|Hold: 80a0
BAnsn: 20 dB Reo Device: BTS

zet 109 dB
Ref 20.00 dB

Center 2412 GHz ] ) 5 == " Span 30 MHz
FRes BW 100 kHz #VBW 300 kHz Sweep 2.833 ms
Occupied Bandwidth Total Power
13.684 MHz
Transmit Freq Ermmor 19.941 kHz OBW Fower
x dB Bandwidth 10,13 MHz = dB

6dB Band Width Test Data CH-Mid

Higderl Fyer s uhilyoes | Decupred B 1 & ._.r_'
L3 BRI % =t 11 A Fab 02, di
Center Freg 2.437000000 GHz Canter Fresg 2437000000 GHE Fadfio Std: Mone
—— Trig: Fres Run Aypg|Mold: HwS0
HF Calichtw BAren: 30 dB Rsdio Davica: BTS

Center Frog|l
2 AITOO00O0 OHEZ

CF Blep

N — L - d l J = -2 L R E— 2 oaa000 MHz||
Center 2437 GHz Span 30 MHzJfSTE) W |
#FRes BW 100 kHz #BW 300 kHz Sweep 2.933 ms |

Occupied Bandwidth Total Power 25.9 dBm Fren OfTset ||

o ezl

13.802 MHz

Transmit Freq Ermor 63.685 kHz OBW FPower o0 00 %
x dB Bandwidth 10,13 MHz = dB =6, 00 dB
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6dB Band Width Test Data CH-High

Gijgennt Fyee s Griglyees | Deruprid Bl
i .

E . [eE rd- 1 B AM Fab 02, Al
Camer Freg. 2462000000 GHz Radio Sud: Nang
—r— Trig: Free Aun Avg|Hold: 80vs0
BAnen: 20 dB8 Relo Devica: BTS

W Gl

Span 30 MHz/|ENe
#VBW 300 kHz Sweep 2.833 ms -

Decupied Bandwidth Total Power

13.586 MHz

Transmit FIE-!'} Error =5, 169 kHz OBW Fower
x dB Bandwidth 10,13 MHEz = dB
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802.11b (AUX1)
6dB Band Width Test Data CH-Low

Gt Foeabmrs dralyey - Dccupred Bl

Loag Prd W tha, 2001

.‘.:.e-nter Freq 2.412000000 GHz Canver Freq: 2412000000 GHE Fladic Std: Mone
= Trig: Fres Run M| Moid: S0
SAren: 20 dB Rydio Davice: BTS

W Gainciw

Offset 10.9 dB
Ref 20.00

Center 2.412 GHz
HRes BW 100 kHz #VBW 300 kMHz

Decupied Bandwidth Total Power

13.780 MHz

Transmit Freq Ermor 131.38 kH=z OBW Fower

x dB Bandwidth 10,13 MHz = dB

6dB Band Width Test Data CH-Mid

Bigien Fperms dhghyes | Deeupred Bl

% 3 1% B30 Pl Mo e, JH17
Canter Frisg. 2437000000 GHE Radic Sid: Nong

= Trig: Free Run Avg|HMold: S0
BAnen: 20 dB Rsle Davica: BTS

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

Occupied Bandwidth Total Power 19.1 dBm
13.441 MHz

Transmit Freq Ermor 6.541 kHz OBW FPower o0 00 %

X dB Bandwidth 10.13 MHz = dB =6.00 dB
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6dB Band Width Test Data CH-High

Ggdenl Fpenbmss Gnilyoes  Decupred Bl
Bl -

Camer Freg: 2462000000 GHz
—w— Trig: Free Run Avg|Hold: S0S0
BAnen: 20 dB

Center Freg
2 42000000 OHz

Center 2462 GHz == : 3 == ~ Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.833 ms

L
Occupied Bandwidth Total Power
13.643 MHz

Transmit Fll'-_'l'* Error 71.528 kH=z DBW Fowaer
x dB Bandwidth 10,13 MHz = dB
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802.11g (Main)
6dB Band Width Test Data CH-Low
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Ggerl Fyeebees Lralysey | Derupred Bl
i

Cameer Frege 2412000000 GHz
e Trig: Fres Run
W i i BAnen. 20 dB

dvg|Mold: SW30

L2l 30 AN Fab b, Al

Radio Srd: Nane

Ao Device: BTS

Aef Offzet 10.9 dB
div Ref 20.00 dBm

R e e e | e 1 -

Center 2.412 GHz

FRes BW 100 kHz #WBW 300 kHz

Occupied Bandwidth Total Power

16.403 MHz
15.510 kHz
15.13 MHz o

Transmit Freq Error OBW Power

x dB Bandwidih

6dB Band Width Test Data CH-Mid

Span 30 MHz
E'I.'J'EEP 2033 ms

Gigdrnt fyeebees Ghalyoes  Oceupred Bl
R

Center Freq 2 437000000 GHz
e Trig: Free Hun
.I_IE..-." i it l#.m-l. 30 dB

Canter Frisg. 2437000000 GHE
Avg | Mold: =500

dur e S
L=l AW Fab e, 401

Ao Srd: None

Ao Davice: BTS

Ref Offset 10.5 dB2
~ Ref 20.00 dBm

FRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

16.412 MHz
10.709 kH=z
15.15 MHz x dB

Transmit Freq Erfmor OBW Fower

x dB Bandwidth

Center Frog|l
2 AITOO00O0 OHEZ

24.3 dBm

90,00 %
=6.00 dB
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6dB Band Width Test Data CH-High

Lijdesl fpieebess GHplgoes  Oerupred Bl
i :

3 N ' FiomL 102 8 Fab 02, 21
Camter Freg: 2462000000 GHz Radio Srd: Nane

—w Trig: Free Aun Avg|Hold: 80s0
BAnen: 30 dB8 Ao Device: BTS

W Gl iw

Offzet 108 dB
0.00 dBm
R

Center Freg|l

Center 2462 GHz . E ; 3 -Epan 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.833 ms

Occupied Bandwidth Total Power

16.429 MHz

Transmit Fll'-.'l'j Error 9.014 kH=z OBW Fower
x dB Bandwidth 15,15 MHz = dB
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802.11g (AUX1)
6dB Band Width Test Data CH-Low

Lijdesl fpieebess GHalgoes  Oeeupred Bl
T . 1 E3:50 Pl Was e, 2001
Center Freq 2.412000000 GHz Canter Freq: 2412000000 GHz Ratic Std: Hone
e Trig: Free Aun Avg|Hold: Ss0
WP GainclLow BAnen: 20 dB Reo Davice: BTS

Ref Offzet 10.5 dB
00 dBm

CF Step
3000 MHz ||

Center 2.412 GHz ] : ] ] i -Spai'i. 30 MHz Auta W |
FRes BW 100 kKHz #VBW 300 kHz Sweep 2.8933 ms - |

Occupied Bandwidth Total Power ¢ Frl:llﬂfuhﬁ
ezl

16.390 MHz
Transmit Freq Error -9 504 kHz OBW Fower
x dB Bandwidih 15.14 MHz = dB

6dB Band Width Test Data CH-Mid

Ligdem Fperhers Gralyoet | Occupred BM
BRI W 3 ik
Center Freg 2437000000 GHz Canter Freq 437000000 GHE Fafio Std: Mone
Trig: Fres Run Ayg|Mold: HWS0
BAren: Z0 dB Rsidio Davice: BTS

dur e S

L 1217 Pl b B, N1

WIFQainch b

Ref Offset 10.5 dB
 Ref 00 dBm

1 1 Center Frog|l
[ , ; 2 437000000 OHz

CF Step
3000 M-z ||

Center 2437 GHz } ] ; ] 3 Span 30 MHz/|Ee e |
#Res BW 100 kHz #VEW 300 kHz .

Deccupied Bandwidth Total Power

16.440 MHz

Transmit Fr eq Ermor 9.936 kH=z OBW Fower

x dB Bandwidth 15,67 MHz = dB
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6dB Band Width Test Data CH-High

Digdee fpiee s GHplgoes  Oerupred Bl
Ri :

X X 11 35:03 P W e, 20017
Camer Freg. 2462000000 GHz Fadic Sud: Mo
= 10 Fres Run Syg|Mold: B0
W i e BAnen: 20 dB Radio Device: BTS
e - -

Ceonter Freg|l

Center 2462 GHz = : E -Epan 30 MHz Aufa
#FRes BW 100 kHz #VBW 300 kHz Sweep 2.833 ms =

Occupied Bandwidth Total Power
16.433 MHz

Transmit FIE-I'} Error 18,796 kH=z DOBW Fowaer
x dB Bandwidth 15,15 MHz = dB
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802.11n_20M (Main)
6dB Band Width Test Data CH-Low

Bigien Fpenbass dhilyes | Deeupred Bl - N3
Rl :

L : iRy 35 A Fab 02, 21
Center Freq 2.412000000 GHz Canter Freqg: 2412000000 GHz Radio Std: Mone

= Trig: Fres Aun M| Moid: 80050
WUl e BAren: 20 dB Radic Device: BTS

Ref Offzet 10.9 dB

Span 30 MHz|
wRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms

Center 2.412 GHz

Occupied Bandwidth Total Power
17.811 MHz

Transmit Freq Error 15.822 kHz OBW Fower

¥ dB Bandwidth 15.15 MHz = dB

6dB Band Width Test Data CH-Mid

Higderl Fper s GHilyoes | Deriupred Bl | &b ._.r_'
L3 Bl . W [ 2 LS A Fab
Center Freg 2437000000 GHz Canter Freq 2437000000 GHE Fadio Std: Mone
—— Trig: Fres Run Ay Mold: HwS0
WF Qi iw BAnen. 20 48 Rsidio Davice: BTS

Ref Offset 10.5 dBl
_Ref 20.0

CF Blep

NP — 1 l I 1 d : —— 2000000 MHz||
Center 2437 GHz Span 30 MHz|JfITE) W |
#FRes BW 100 kHz #WBW 300 kHz weep 2.933 ms |

Occupied Bandwidth Total Power 26.3 dBm Fren OfTset ||

o ezl

17.696 MHz

Transmit Freq Error 19,336 kH=z OBW FPower o0 00 %
x dB Bandwidth 15,14 MHz = dB =6, 00 dB
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6dB Band Width Test Data CH-High

Lggdern Fpes b aHilyoes | Oceuprad Bl
L1 :

" P L A0 A Fab 02, A7
Camer Freg: 2462000000 GHz Radic St None
—r— Trig: Free Aun Avg|Hold: Sa0
BAnen: 2 dB8 Reo Devica: BTS

Center Freg|l

Center 2462 GHz ] 2 = Span 30 MHz Aufa
#Res BW 100 kHz #VBW 300 kHz Sweep 2.833 ms -

Occupied Bandwidth Total Power
17.751 MHz

Transmit Freq Ermor 5.240 kHz OBW Fower
x dB Bandwidth 15,15 MHz = dB
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802.11n_20M (AUX1)
6dB Band Width Test Data CH-Low

Gigenst Fyes e Arabyees © Oreupred Bl =
T X 151520 PH Mz a, 2001
Center Freq 2.412000000 GHz Canter Freq. 2412000000 GHz Radio Std: Hane
e Trig: Fres Run Ayg|Hold: SIS0
W Claincl o BAnen: 20 dB Radio Device: BTS

CF Blep
r— Pr——— 000000 MHz||
Center 2412 GHz Span 30 MHz ST W |
FRes BW 100 kKHz #VBW 300 kHz Sweep 2.933 ms |

Occupied Bandwidth Total Power Freq OMmset |
17.763 MHz L

Transmit Freq Error -5 362 kHz OBW Power

¥ dB Bandwidth 15.14 MHz = dB

6dB Band Width Test Data CH-Mid

Gigrnnl Fyen s Shalyoes | Ocrupred Bl du W3
s R W DEAm: 50 P o e, 2001
Center Freq 2.437000000 GHz Caner Freqg. 2437000000 GHz Fladio Std: Mone
—+— Trig: Free Run Avg|Fold: 50630
WF Clind i BAren: 20 dB Rseio Davice: BTS

Ref Offset 10.5 dB
Ref 2

Center Frog|l
2437000000 OHEZ

CF Blep
o I— 00a000 MHz |
Span 30 MHz|JfTE) W ||
#FRes BW 100 kHz #VBW 300 kHz Sweep 2.933 ms |

Deccupied Bandwidth Total Power 19.3 dBm Freq OMmset |

o ezl

17.791 MHz

Transmit Freq Ermror -6 093 kHz OBW FPower o0 00 %
x dB Bandwidth 15,14 MHz = dB =6, 00 dB
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6dB Band Width Test Data CH-High

el Fpenbers Lhilyses | Decupred Bl
Rl :

Camter Freg. 2462000000 GHz
e Trig: Free Run Ayg|Hold: Svs0
W Cainclow BAnen: 20 dB Radio Device: BTS

Ref Offset 10.5 dB
Ref 20.00 dBm

Center 2462 GHz i ] 2 = Epah 30 MHz)| Aufa
#Res BW 100 kHz #VBW 300 kHz Sweep 2.833 ms E

Decupied Bandwidth Total Power
17.763 MHz

Transmit Freq Ermor 25.809 kHz OBW Fower
x dB Bandwidth 16,77 MHz = dB
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802.11n_40M (Main)
6dB Band Width Test Data CH-Low

Bigdeis Pesiess Al Deeuprd Bl

WA SN AN Fab 02, 4]

E:e nter Fregq 2422000000 GHz Camvter Freq. 2472000000 GHz R Std: Mone
—— Trigs Fres Run Avg|Hold:>-50%0
Ehnen. 20 dB Redie Duvice: BTS

WIF Gl il

FRes BW 100 kHz #VBW 300 kHz

Deocupied Bandwidth Total Power 26.5 dBm
36.074 MHz

Transmit Freq Ermor 45,044 kHz OBW Fower 99.00 %

X dB Bandwidth 35.09 MHz x dB =fi.00 dB

6dB Band Width Test Data CH-Mid

Gl Fyeebes Lhalysey | Derupred Bl

Ri i34 3M Fab

Center Freq 2437000000 GHz Canter Freq. 2437000000 & Hz Radic Std: Mane
—+— Trig: Free Aun Avg|Hold: 8080
BAnen: 30 48 Ree Davice: BTS

WIF Cainck i

CF Step

ol - & EOO0on M-z ||

Span 50 MHz T W ||

Res BW 100 kHz #WVBW 300 kHz

Dccupied Bandwidth Total Power Fl"ltllﬂi':.ld
ez

36.166 MHz
Transmit Freq Error AT.TGT kHz OBW Fower 99.00 %
¥ dB Bandwidth 35.11 MHz = dB =f.00 dB
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6dB Band Width Test Data CH-High

Ggdenl Fpenbmss Ghilyses | Decupred Bl

. 58 27 A Fab
Camter Frege 452000000 GHz Radic Srd: None
—r— Trig: Free Aun Avg|Hold: 8Hs0
WIF Gl BAnen: 20 dB Rao Device: BTS

Center Freg|l

Center 2452 GHz
#FRes BW 100 kHz #FWVBW 300 kHz

Occupied Bandwidth Total Power
36.101 MHz

Transmit Freq Ermor 27,299 kHz OBW Fower

x dB Bandwidth 3510 MHz = dB
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802.11n_40M (AUX1)
6dB Band Width Test Data CH-Low

Ggersl Fyeerees Ghalyeey | Dcrupred Bl

1 Foad: 8 P Mg e, 2000

Radic Sud: None

Center Freq 2.422000000 GHz Camter Freq. 2422000000 GHz
Trig: Fres Run Sy Mold: B0

——
W Cainclow BAnen: 20 dB Radic Device: BTS

CF Step

1 —_— B 0000 MHz |

Span 50 MHzJfE W ||

FRes BW 100 kH=z #FWBW 300 kHz |
Freq Offset |

Dccupied Bandwidth Total Power 21.1 dBm
0 ezl

36.046 MHz
Transmit Freq Error 46.502 kHz OBW Fower 99.00 %
x dB Bandwidih 3511 MHz = dB =000 dB

6dB Band Width Test Data CH-Mid

Gigrrn Fyee s Ghalyoey | Ocrupred AW

Bl & o

Center Freq 2.437000000 GHz Canter Freq 2437000000 GHz Radic Sud: Mane
—+— Trig: Free Run Avg|Fold: H0vs0

WF Gl ncl b BAnen: 20 dB Rselio Davice: BTS

ar e 3

FAGCLA P B e, 1]

Ref Offset 10.5 dB
~ Ref 20.00 dBm

Center Freg||
2 437000000 GHz |

ébah 80 MHz At

FRes BW 100 kHz #VBW 300 kHz

Deccupied Bandwidth Total Power
36.011 MHz

Transmit Freq Error 48 480 kH= OBW Fower

X dB Bandwidth 35,12 MHz = dB
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6dB Band Width Test Data CH-High

Bigder Fpee s Ahalyeer | Occuped Bl
Rl G

Camter Freg. 2452000000 GHz
e Trig: Fres Run Ayg|Hold: Svs0
W i e BAnen: 20 dB

Center Freg|l

Center 2452 GHz
FRes BW 100 kHz #FWBW 300 kHz

Deccupied Bandwidth Total Power
36.113 MHz

Transmit Freq Ermor B6B.F72 kHz OBW Fower

x dB Bandwidth 35,09 MHz = dB
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802.11b (Main)
99% Band Width Test Data CH-Low

Ggdenl Fpen s LA ilyoes | Decupred B
L1 :

T ; : ok 3540 44 Fub 02, 401
Center Freq 2.412000000 GHz Center Freq: 2412000000 GHz Fadic Std: Hone
——  Trigs Fres Run Syg|Mold: =50
sAnen: 30 dB Rstdo Device: BTS

MFGainclow

Offset 10.9 dB
Ref 20.00

CF Blep
" 1 . 00000 Mz ||
Span 30 MHz|EE s |
Res BW 300 kHz #VBW 1 MHz Sweep 1.06F ms -

Deccupied Bandwidth Total Power Frtltﬂfﬂhﬂ
bez

13.686 MHz

Transmit FlE-q Error =22 254 kHz DBW Fowaer
x dB Bandwidth 9967 MHz = dB

99% Band Width Test Data CH-Mid

Hgderl Fper s GH by | Decupred BW
R 2

e 752l AW Fab 02, di827

Cantar Freq 2.437000000 GHz Caner Freq: 2437000000 GHz Radio Sid: None
= Trig: Free Aun Avp|Mold: Sv50
BAnen: 30 dB Rslo Davice: BTS

Center 2.437 GHz
Res BW 300 kHz #FWBW 1 MHz

Occupied Bandwidth Total Power 19.3 dBm
13.731 MHz

Transmit Freq Ermor 150,25 kHz OBW FPower o0 00 %

X dB Bandwidth 10.14 MHz =x dB =6.00 dB
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99% Band Width Test Data CH-High

Higgden Fpesimes Grilyee | Oceupred Bl 1= .
Bi & !

. - (x5 5435 A Fab 02, 41
Cavter Freg. 2462000000 GHz Radio Srd: None
v Trig: Free Run Avg|Hold: Sva0
BAnen: 30 dB Ao Device: BTS

M Gaincliw

i

i
|| [ 1]
| L]

CF Step
3,000000 MHz

¢ \ f

1' RLIEE

Center 2462 GHz : : : 3 Span 30 MHz] Auta Man
FRes BW 300 kHz #VBW 1 MHz Sweep 1.06F ms =

Occupied Bandwidth Total Power
14.002 MHz

Transmit Freq Ermor 43. 763 kH=z OBW Power 9000 %
x dB Bandwidth 9.748 MHz = dB =6, 00 dB
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802.11b (AUX1)
99% Band Width Test Data CH-Low

Gt Fyeabmrs Ghalyey | Dccupred Bl

P P W 07, 201

BRI

.- " vz
Center Freq 2.412000000 GHz Canver Frig. 2412000000 GHE Flydic Sed: Mone
= Trig: Fres Run M| Mol S0

WF Cainclow BAnen: 20 dB Radio Device: BTS

Offset 10.9 dB
Ref 20.00 dBm

FRes BW 300 kHz #WBW 1 MHz

Decupied Bandwidth Total Power

13.865 MHz

Transmit Freq Ermror 4T 156 kH=z OBW Fower
x dB Bandwidth 7.179 MHz = dB

99% Band Width Test Data CH-Mid

el Fyer s GHilyoes | Deciupred W
BRI .

% DESHS] P Wz A7, A7
Canter Freqg. 2437000000 G Hx Rsdic Std: Nong
e Trig: Fres Run Sy Mold: HwS0
HFGaindbw BAren: 30 48 Rsdio Davica: BTS

'|I. il '.r" 11-.' Ak
I [ I

| ]II I

Res BW 300 kHz #VBW 1 MHz Sweep 1.065 ms

Occupied Bandwidth Total Power
13.532 MHz

Transmit Fr eq Ermor 16037 kH=z OBW Fower

x dB Bandwidth 10,11 MHEz = dB
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99% Band Width Test Data CH-High

Gl Fyeebens Ghalyzey  Oecupred Bl = & Al RS
Rl G oa. s

3 N 3 DESar L f Pl s 07
Cavter Freg. 2462000000 GHz Radio Srd: Nong
—— Trig: Free Run Avg|Mold: Hs0
W Cainclbw BAren: 30 dB Radio Device: BTS

CF Blep
Center 2462 GHz Span 30 MHz|fE M
FRes BW 300 kHz #VBW 1 MHz Sweep 1.06F ms -

Deccupied Bandwidth Total Power Freq Offset|

O ezl

13.454 MHz

Transmit Freq Error 20,912 kHz OBW Power o800 %
x dB Bandwidth 9.837 MHz = dB =6, 00 dB
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802.11g (Main)
99% Band Width Test Data CH-Low

Ggdenl Fpenbers GAilyoes | Decupred Bl

Rl ;
Center Freq 2.412000000 GHz Canter Freq 2412000000 GHz

——  Trigs Fres Run Ayg|Hold: S0vs0

WF Oainclim BAnen: 20 dB Raidio Duvice: BTS

BRCLE A Fab 02, i
Radio Srd: None

Ref Offzet 10.9 dB
Re 00

1
1
|

'::'l"iT frg'ﬂ“‘l i

FResc E-'I'l'. 300 kKHz #WBW 1 MHz

Dccupied Bandwidth Total Power
16.331 MHz

Transmit Freq Error 42 BAE kHz OBW Fower

¥ dB Bandwidth 15.54 MHz = dB

99% Band Width Test Data CH-Mid

ipennl Fyen s Shalyoey | Ocrupred AW
gl 2 ¥ (e 5103 20 Fab 02, 21
Cantar FI'F_-q 2437000000 GHz Canter Freg. 2437000000 GHz Radio Sid: Mang
—— Trig: Free Run Avg|Hold: Hv30
WF Gl BAnen: 20 dB Ao Davics: BTS

Ref Offset 10.5 dB
: 00 dBm

_Ref

Center 2.437 GHz
FRes BW 300 kKHz #=VBW 1 MHz
Occupied Bandwidth Total Power 17.3 dBm
16.359 MHz
Transmit Freq Error -F. 674 kHz OBW FPower 90 00 %
X dB Bandwidth 15.55 MHz = dB =6.00 dB
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802.11n_20M (Main)
99% Band Width Test Data CH-Low
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99% Band Width Test Data CH-High
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802.11n_20M (AUX1)
99% Band Width Test Data CH-Low
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99% Band Width Test Data CH-High
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99% Band Width Test Data CH-Low
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10 CONDUCTED BAND EDGES AND SPURIOUS EMISSION MEASUREMENT

10.1 Standard Applicable
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the inten-
tional 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, provided the transmitter demonstrates compliance with the peak conducted power
limits. In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a).

If the transmitter complies with the conducted power limits based on the use of root-mean-square
averaging over a time interval, as permitted under Section 5.4(4), the attenuation required shall be
30 dB instead of 20 dB. Attenuation below the general field strength limits specified in RSS-Gen is
not required.

10.2 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.

Spectrum Analyzer KEYSIGHT N9010A MY54510568 | 04/14/2016 | 04/13/2017

DC Block PASTERNACK PE8210 RF29 12/12/2016 | 12/11/2017
Attenuator WOKEN 218FS-10 RF23 12/12/2016 | 12/11/2017

10.3 Test SET-UP
EUT Attenuator Spectrum
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10.4 Measurement Procedure

Conducted Band Edge:
1. To connect Antenna Port of EUT to Spectrum.

2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guid-
ance.

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

4. Set start to edge frequency, and stop frequency of spectrum analyzer so as to encompass the
spectrum to be examined.

Set the spectrum analyzer as RBW=100 kHz, VBW=300 kHz, Detector = Peak, Sweep = auto
Mark the highest reading of the emission as the reference level measurement.
Set DL as the limit = reading on marker 1 —20dBm

Marker on frequency, 2.3999GHz and 2.4836GHz, and examine shall 100 kHz immediately
outside the authorized (2400~2483.5) be attenuated by 20dB at least relative to the maximum
emission of power.

9. Repeat above procedures until all default test channel (low, middle, and high) was complete.

® N o O

Conducted Spurious Emission:
1. To connect Antenna Port of EUT to Spectrum

2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guid-
ance.

3. Set RBW = 100 kHz & VBW= 300 kHz, Detector =Peak, Sweep = Auto.
4. Allow trace to fully stabilize.

5. Use the peak marker function to determine the maximum power level in any 100 kHz band
segment within the fundamental EBW.

6. Repeat above procedures until all default test channel measured were complete.

10.5 Measurement Result

1. Refer to next page spectrum analyzer data chart and tabular data sheets.
2. For restricted Band Edge Limit, please refer to section 12.5 of this report for measurement
result.
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802.11b
Band Edges Test Data CH-Low
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802.11b
Spurious Emission Test Data CH-Low
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Spurious Emission Test Data CH-Mid
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Spurious Emission Test Data CH-High
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Band Edges Test Data CH-Low
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802.11¢g
Spurious Emission Test Data CH-Low
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Spurious Emission Test Data CH-Mid
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Spurious Emission Test Data CH-High
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Spurious Emission Test Data CH-Mid
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Spurious Emission Test Data CH-High
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802.11n_HT40
Band Edges Test Data CH-Low
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802.11n_HT40
Spurious Emission Test Data CH-Low
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Spurious Emission Test Data CH-Mid

Ggentt fpentoss, Ghslgoer  Sops G
i G

Center Freq 1.515000000 GHz
R banl g 17H- Fres Aun
iF Catvi L o Arven: 20 dB

= e o - Auto Tune

Ref Offaet 102 dB
Ref 20.00 dBm

Center Freg|l
1.615000000 GHz ||

Start Freg||
30500000 MHz||

Stop Freq||
3 DMI0000) GHz

Etur-l a0 MHz Stop 3.000 GHz CF Blep
Res BW 100 kHz EVBW 300 kHz Sweep 9.667 ms (1001 pts) 297000000 MHz ||
- - - - = Aute an ||

Freq Offset|
0 el

60 i e e R

Ugderil fperless Giilgrei  Sompr G

N R

Center Freq 14. 750000000 GHz
s

e ; 7 - ‘-I-IIﬂTI-E'IE

Center Freq|
14, TEO000000 GHz |

Start Freq|
D B0O0000N0 S|l

Stop Freq
26 EOO000ND GHe |

Etar-l 3.00 GHz Stop 26.50 GHz CF Biep
#Res BW 100 kHz SVBW 300 kHz Sweep 7640 ms (1001 ptspfEE SRR
—_— —— e — —— |futa M

Pk

Freg Ofaet |
0 bzl

B0 e e

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AT GORM o SRR R THPIFELI RS T PO RSEETIOR c AFLALAXTETGFET 0 A TG -
1Ihis document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms _and conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrictNewTaipeiCity, Taiwan24803/37# # 7 35 % #74* 2 £ Fl % 7 1 § 134 55

cAREPHERFF AT |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.:E2/2017/10032
Page 83 of 163

Spurious Emission Test Data CH-High
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11 RADIATED BANDEDGE AND SPURIOUS EMISSION MEASUREMENT

11.1 Standard Applicable
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the inten-
tional 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, provided the transmitter demonstrates compliance with the peak conducted power
limits. In addition, radiated emissions which fall in the restricted bands must also comply with the
§15.209 limit as below.
And according to §15.33(a) (1), for an intentional radiator operates below 10GHz, the frequency
range of measurements: to the tenth harmonic of the highest fundamental frequency or to 40GHz,
whichever is lower.

Frequency Field strength Distance
(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Note:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (dBuV/m)
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11.2 Measurement Equipment Used:
SGS 966 Chamber No.C
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
EMI Test Receiver R&S ESU 40 100363 04/12/2016 | 04/11/2017
Loop Antenna ETS-Lindgren 6502 00143303 12/23/2016 | 12/22/2017
Broadband Antenna TESEQ CBL 6112D 35240 11/03/2016 | 11/02/2017
Horn Antenna ETS-Lindgren 3117 00143272 12/15/2016 | 12/16/2017
Horn Antenna Schwarzbeck BBHA9170 185 07/24/2016 | 07/23/2017
Pre Amplifier EMC Instruments EMC330 980096 12/12/2016 | 12/11/2017
Pre Amplifier EMC Instruments| EMC0011830 980199 12/12/2016 | 12/11/2017
Pre Amplifier R&S SCU-18 10204 12/12/2016 | 12/11/2017
Pre Amplifier R&S SCU-26 100780 12/12/2016 | 12/11/2017
Coaxial Cable Huber+Suhner RG 214/U 966Rx 9K-30M | 12/12/2016 | 12/11/2017
Coaxial Cable Huber+Suhner RG 214/ 966Rx 30M-3G | 12/12/2016 | 12/11/2017
SUCOFLEX 104
Coaxial Cable Huber+Suhner |SUCOFLEX 104 | 966Rx 1G-18G | 12/12/2016 | 12/11/2017
mini 141-12
Coaxial Cable Huber+Suhner SUCOFLEX |966Rx 18G-40G| 12/12/2016 | 12/11/2017
104
Coaxial Cable Huber+Suhner |[SUCOFLEX 104 [966Tx 30M-18G| 12/12/2016 | 12/11/2017
Coaxial Cable Huber+Suhner |[SUCOFLEX 102[966Tx 18G-40G| 12/12/2016 | 12/11/2017
Attenuator WOKEN 218FS-10 RF27 12/12/2016 | 12/11/2017
Site NSA SGS 966 Chamber C SAC-C 03/04/2016 | 03/03/2017
Site VSWR SGS 966 Chamber C SAC-C 03/04/2016 | 03/03/2017
DC Power Supply HOLA DP-3003 D7070035 | 05/04/2016 | 05/03/2017
Controller MF MF-7802 N/A N.C.R. N.C.R.
Antenna Master MF N/A N/A N.C.R. N.C.R.
Turn Table MF N/A N/A N.C.R. N.C.R.
Test Software World-Pallas Dr. E V 3.0 Lite N.C.R. N.C.R.

NOTE: N.C.R refers to Not Calibrated Required.
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11.3 Test SET-UP
(A) Radiated Emission Test Set-UP Frequency Below 30MHz.

Turntahle e 3m

\ FLIT

Test
0.8 m / Feceiver
7
5 Coaxial Cahle

round Plane

(B) Radiated Emission Test Set-Up, Frequency form 30MHz to 1000MHz

—
Turntahle 1m to 4m
N\ |eur
Spectrum 0.8m |
Analyzer ?
Ground Plane Q Coaxial Cable
(C) Radiated Emission Test Set-UP Frequency Over 1 GHz
Turntahle _ 3m _‘_
\ EUT 1m to 4m
Spectrum
1.5m Analyzer
Ground Plane Absorber Coaxial Cahkle /
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11.4 Measurement Procedure

1. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas. Guid-
ance.

2. The EUT was placed on a turn table with 0.8m for frequency< 1GHz and 1.5m for frequency>
1GHz above ground plane.

3. The turn table shall rotate 360 degrees to determine the position of maximum emission level.

4. EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out the
highest emissions.

5. When measurement procedures for electric field radiated emissions above 1 GHz the EUT
measurement is to be made “while keeping the antenna in the ‘cone of radiation’ from that area
and pointed at the area both in azimuth and elevation, with polarization oriented for maximum
response.” is still within the 3dB illumination BW of the measurement antenna.

6. Set the spectrum analyzer as RBW=120 kHz and VBW=300 kHz for Peak Detector (PK) and
Quasi-peak (QP) at frequency below 1 GHz.

7. Set the spectrum analyzer as RBW=1 MHz, VBW=3 MHz for Peak Detector at frequency above
1 GHz.

8. Set the spectrum analyzer as RBW=1 MHz, VBW=10 Hz (Duty cycle > 98%) or VBW = 1/T
(Duty cycle < 98%) for Average Detector at frequency above 1 GHz.

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

10. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

11. And also, each emission was to be maximized by changing the polarization of receiving anten-
na both horizontal and vertical. On spectrum, change spectrum mode in linear display mode,
and reduce VBW = 10Hz if average reading is measured.

12. Repeat above procedures until all default test channel measured were complete.
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11.5 Field Strength Calculation
The field strength is calculated by adding the Antenna Factor and Cable Factor and
subtracting the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured
reading. The basic equation with a sample calculation is as follows:
FS=RA + AF + CL - AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable
Loss)
RA = Reading Amplitude AG = Amplifier Gain
AF = Antenna Factor

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_Amplifier Gain(dB)

Note :
“F” : denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.

“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.

11.6 Test Results of Radiated Spurious Emissions form 9 kHz to 30 MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which
was 20dB lower than the limit per 15.31(0) was not reported.

11.7 Measurement Result

Note: Refer to next page spectrum analyzer data chart and tabular data sheets.
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Radiated Band Edge Measurement Result (802.11b)

Operation Mode : 802.11b Test Date : 2017/2/3
Fundamental Frequency : 2412 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : BE CH Low  Test Engineer: Ashton

EUT Pol. : E2 Measurement Antenna Pol.:  Vertical
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/IE/S  PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
2385.84 S Peak 54.01 0.86 54.88 74 -19.12
2385.84 S Average 45.26 0.86 46.12 54 -7.88
2390.00 E Peak 49.19 0.92 50.11 74 -23.89
2390.00 E Average 42.96 0.92 43.88 54 -10.12
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Operation Mode : 802.11b Test Date : 2017/2/3
Fundamental Frequency : 2412 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : BE CH Low  Test Engineer: Ashton

EUT Pol. : E2 Measurement Antenna Pol.:  Horizontal
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30 2340 ey | o 30
Froguency [MILZ]

Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
2385.96 Peak 53.89 0.86 54.76 74 -19.24
2385.96 Average 46.48 0.86 47 .34 54 -6.66
2390.00 Peak 49 .11 0.92 50.083 74 -23.97
2390.00 Average 40.32 0.92 41.24 54 -12.76

mmw w
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Operation Mode :

Fundamental Frequency :

Operation Band :
EUT Pol. :

802.11b
2462 MHz
BE CH High
E2
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Test Date :

Temp./Humi. :

Test Engineer :
Measurement Antenna Pol. :

2017/2/3
22.7deg_C/57RH
Ashton

Vertical
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MEQ 2475 2500 RIS

Hroguency [MILZ]

2550

Note

Detector

Factor

Freq.
Mode

Spectum
Reading Level

MHz

F/H/E/S

PK/QP/AV

dBuVv

dB

Actual
FS
dBuV/m

Limit

Margin
@3m

dBuV/m

dB

2483.50

E

Peak

48.97

1.16

50.13

74

-23.87

2483.50 E Average 34.77 1.16 35.93 54 -18.07
2488.90 S Peak 51.48 1.15 52.62 74 -21.38
2488.90 S Average 41.57 1.15 42.72 54 -11.28
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Operation Mode : 802.11b Test Date : 2017/2/3
Fundamental Frequency : 2462 MHz Temp./Humi. : 22.7deg_C/57RH
Operation Band : BE CH High  Test Engineer : Ashton

EUT Pol. : E2 Measurement Antenna Pol. :  Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
2483.50 Peak 46.32 1.16 47 .48 74 -26.52
2483.50 Average 36.54 1.16 37.70 54 -16.30
2488.40 Peak 50.20 1.15 51.35 74 -22.65
2488.40 Average 38.71 1.15 39.86 54 -14.14
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Radiated Band Edge Measurement Result (802.11g)

Operation Mode :
Fundamental Frequency :
Operation Band :

EUT Pol. :

802.11g
2412 MHz
BE CH Low
E2

Test Date :

Temp. / Humi. :

Test Engineer:
Measurement Antenna Pol. :

2017/2/3
22.7deg_C/57RH
Ashton

Vertical
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Detector Limit
Mode
PK/QP/AV
Peak

Average

Freq. Note Spectum Factor Actual
Reading Level FS @3m
dBuVv dB dBuV/m  dBuV/m dB
63.26 0.92 64.19 74 -9.81

41.40 0.92 42.32 54 -11.68

Margin

MHz F/H/E/S
2390.00 E
2390.00 E
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Operation Mode : 802.11¢g Test Date : 2017/2/3
Fundamental Frequency : 2412 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : BE CH Low  Test Engineer: Ashton

EUT Pol. : E2 Measurement Antenna Pol.:  Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
2384.88 S Peak 60.53 0.85 61.38 74 -12.62
2384.88 S Average 39.03 0.85 39.88 54 -14.12
2390.00 E Peak 58.73 0.92 59.66 74 -14.34
E

2390.00 Average 39.18 0.92 40.10 54 -13.90
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Operation Mode :

Fundamental Frequency :

Operation Band :

802.11g
2462 MHz
BE CH High

Test Date :
Temp. /Humi. :
Test Engineer :
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Operation Mode : 802.11¢g

Fundamental Frequency : 2462 MHz

Test Date :

Temp. /Humi. :
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2017/2/3

22.7deg_C/57RH

Operation Band : BE CH High  Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
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Radiated Band Edge Measurement Result (802.11_HT20)

Operation Mode :
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Operation Band :

EUT Pol. :

802.11n20
2412 MHz

BE CH Low
E2

Test Date :

Temp. / Humi. :

Test Engineer:
Measurement Antenna Pol. :

2017/2/3
22.7deg_C/57RH
Enzo

Vertical

120 -

- T—

6 -~

Lewel VB ml]
=
£

s -,'f-.l'n‘“.-«-.- Jrrh T ¥
el e gt P i ek e e Y

-

M-

2340 2ET0

EET 2400
Trespussnzy [MHA

2430

Limit
@3m
dBuV/m
74
54

Actual
FS
dBuV/m
72.46
49.38

Detector Factor
Mode
PK/QP/AV
Peak

Average

Freq. Note Spectum
Reading Level
dBuV
71.54

48.46

Margin

MHz F/H/E/S
2390.00 E
2390.00 E

dB
0.92
0.92

dB
154
-4.62
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Operation Mode :
Fundamental Frequency :

802.11n20
2412 MHz

Test Date :
Temp. / Humi. :
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2017/2/3
22.7deg_C/57RH

Operation Band : BE CH Low  Test Engineer: Enzo
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin

Mode
PK/QP/AV
Peak
Average

FS
dBuV/m
69.69
47 .51

Reading Level
dBuVv
68.77
46.59

@3m
dBuV/m

74
54

MHz
2390.00
2390.00

F/H/E/S
E
E

dB
0.92
0.92

dB
-4.31
-6.49
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Operation Mode :

Fundamental Frequency :

802.11n20
2462 MHz
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Test Date :
Temp. /Humi. :

2017/2/3
22.7deg_C/57RH

Operation Band : BE CH High  Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. : Vertical
120 -
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Freq. Note Detector Spectum Factor Actual Limit Margin

MHz

F/H/E/S

Mode
PK/QP/AV

Reading Level

dBuVv

dB

FS
dBuV/m

@3m
dBuV/m

dB

2483.50 E Peak 69.74 1.16 70.90 74 -3.10
2483.50 E Average 47 .47 1.16 48.63 54 -5.37
2483.60 S Peak 70.67 1.16 71.83 74 -2.17
2483.60 S Average 47.26 1.16 48.42 54 -5.58
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Operation Mode :
Fundamental Frequency :
Operation Band :

EUT Pol. :

120 -
e -

B

72 -

Level [{dBug'm]]
£

802.11n20
2462 MHz
BE CH High
E2

Test Date :
Temp. /Humi. :
Test Engineer :

Measurement Antenna Pol. :

x,,.w,'_.-,_.ﬁ.']_\,_.J o\ l_.
Wi

i T

2017/2/3
22.7deg_C/57RH
Enzo

Horizontal

[

REE
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PE

-

4

Freq.

MHz

:‘-1"‘-'-
Note

F/H/E/S

Detector
Mode
PK/QP/AV

Spectum
Reading Level

L T

25
roguency [ M)

Factor

dBpV dB

b PR R I

Actual

FS

dBuV/m

o P |

RIS

Limit
@3m

dBpV/m dB

Margin

2483.50
2483.50
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Radiated Band Edge Measurement Result (802.11_HT40)

Operation Mode : 802.11n40 Test Date : 2017/2/3
Fundamental Frequency : 2422 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : BE CH Low  Test Engineer: Enzo

EUT Pol. : E2 Measurement Antenna Pol.:  Vertical

120 -
e —
6 -

CE— : y : o o __REEFE
73 I

P

Level |FABu W ml]

-

M-

330 2340 EE 2400 2430
Trespussnzy [MHA

Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/HIE/S  PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
2390.00 E Peak 70.70 0.92 71.62 74 -2.38
2390.00 E Average 51.13 0.92 52.05 54 -1.95
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Operation Mode : 802.11n40 Test Date : 2017/2/3
Fundamental Frequency : 2422 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : BE CH Low  Test Engineer: Enzo

EUT Pol. : E2 Measurement Antenna Pol.:  Horizontal

120 -
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30 2340 e o 30
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
2386.08 Peak 70.88 0.87 71.75 74 -2.25
2386.08 Average 48.14 0.87 49.01 54 -4.99
2390.00 Peak 67.34 0.92 68.26 74 -5.74
2390.00 Average 49.86 0.92 50.78 54 -3.22

mmw w
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Operation Mode : 802.11n40 Test Date : 2017/2/10
Fundamental Frequency : 2452 MHz Temp. /Humi. : 22.7deg_C/57RH
Operation Band : BE CH High  Test Engineer : Enzo

EUT Pol. : E2 Measurement Antenna Pol.:  Vertical

120 -
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Bl

77— - e

Level [{dBug'm]]
£
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e ST TR
n i TS T S At N g

-
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MED TR 2SR RIS RRD
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
2483.50 Peak 70.43 1.16 71.59 74 -2.41
2483.50 Average 51.84 1.16 53.00 54 -1.00
2484.10 Peak 71.32 1.16 72.48 74 -1.52
2484.10 Average 51.72 1.16 52.88 54 -1.12

»wowmmm
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Operation Mode : 802.11n40 Test Date : 2017/2/3
Fundamental Frequency : 2452 MHz Temp. /Humi. : 22.7deg_C/57RH
Operation Band : BE CH High  Test Engineer : Enzo

EUT Pol. : E2 Measurement Antenna Pol. :  Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
2483.50 E Peak 69.30 1.16 70.46 74 -3.54
2483.50 E Average 51.49 1.16 52.65 54 -1.35
2483.90 S Peak 69.93 1.16 71.09 74 -2.91
2483.90 S Average 51.26 1.16 52.42 54 -1.58
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Below 1GHz Worst-Case Data:
Radiated Spurious Emission Measurement Result (802.11 g)
Operation Mode : 802.11¢g Test Date : 2017/1/25
Fundamental Frequency : 2412 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol.:  Vertical
-
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/IHIE/S PK/QP/AV dBuV dB dBuV/m dBupV/m dB
140.58 S Peak 40.96 -16.17 24.79 43.5 -18.71
216.24 S Peak 44.54 -17.15 27.39 46 -18.61
455.83 S Peak 46.70 -8.43 38.27 46 -7.73
480.08 S Peak 39.55 -7.81 31.74 46 -14.26
531.49 S Peak 41.43 -7.22 34.21 46 -11.79
683.78 S Peak 36.03 -5.55 30.47 46 -15.53
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Operation Mode : 802.11g Test Date : 2017/1/25
Fundamental Frequency : 2412 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
15('?
= i —]
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/IE/S  PK/QP/AV dBpV dB dBuV/m  dBuV/m dB
216.24 S Peak 48.45 -17.15 31.30 46 -14.70
281.23 S Peak 46.35 -13.59 32.76 46 -13.24
359.80 S Peak 39.39 -11.20 28.19 46 -17.81
408.30 S Peak 38.37 -9.25 29.12 46 -16.88
455.83 S Peak 39.36 -8.43 30.93 46 -15.07
530.52 S Peak 33.51 -7.20 26.31 46 -19.69

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
RGP LR SR TR RS T R RSTERTINR  ARLALASTEGFT O AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrictNewTaipeiCity, Taiwan24803/37# # 7 35 % #74* 2 £ Fl % 7 1 § 134 55

cAREPHERFF AT |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.:E2/2017/10032
Page 107 of 163

Operation Mode : 802.11g Test Date : 2017/1/25
Fundamental Frequency : 2437 MHz ~ Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CHMid Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol.:  Vertical
13['?
e —
n AL r,HIIIh:.F.::_:‘r Lokt i pELER]
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/IE/S  PK/QP/AV dBpV dB dBuV/m  dBuV/m dB
31.94 S Peak 32.17 -8.22 23.95 40 -16.05
216.24 S Peak 46.18 -17.15 29.03 46 -16.97
256.01 S Peak 39.31 -14.11 25.20 46 -20.80
394.72 S Peak 35.82 -9.96 25.86 46 -20.14
455.83 S Peak 36.79 -8.43 28.36 46 -17.64
532.46 S Peak 38.42 -7.09 31.33 46 -14.67
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Operation Mode : 802.11g Test Date : 2017/1/25
Fundamental Frequency : 2437 MHz ~ Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CHMid Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
13['?
= ie— |
x Al '|._\.|"._::.]-_:: ot =i pELE B
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/IE/S  PK/QP/AV dBpV dB dBuV/m  dBuV/m dB
216.24 S Peak 46.32 -17.15 29.17 46 -16.83
261.83 S Peak 42.45 -13.71 28.75 46 -17.25
297.72 S Peak 41.29 -13.15 28.14 46 -17.86
408.30 S Peak 38.56 -9.25 29.31 46 -16.69
455.83 S Peak 36.67 -8.43 28.24 46 -17.76
532.46 S Peak 32.83 -7.09 25.74 46 -20.26
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Operation Mode : 802.11¢g Test Date : 2017/1/25
Fundamental Frequency : 2462 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High  Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol.:  Vertical
13['?
= e —=l|
m AL .'.._\.Iu._::.]:_:: ok i pELER]
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/IE/S  PK/QP/AV dBpV dB dBuV/m  dBuV/m dB
31.94 S Peak 33.17 -8.22 24.95 40 -15.05
101.78 S Peak 39.80 -17.52 22.27 43.5 21.23
167.74 S Peak 42.87 -18.06 24.82 43.5 -18.68
216.24 S Peak 43.74 -17.15 26.60 46 -19.40
455.83 S Peak 42.78 -8.43 34.34 46 -11.66
532.46 S Peak 38.02 -7.09 30.93 46 -15.07
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Operation Mode : 802.11¢g Test Date : 2017/1/25
Fundamental Frequency : 2462 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High  Test Engineer : Ashton
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
13('?
= =]
; : 3 ¥
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/IE/S  PK/QP/AV dBpV dB dBuV/m  dBuV/m dB
216.24 S Peak 46.66 -17.15 29.51 46 -16.49
263.77 S Peak 43.78 -13.80 29.97 46 -16.03
408.30 S Peak 38.30 -9.25 29.05 46 -16.95
455.83 S Peak 41.13 -8.43 32.70 46 -13.30
480.08 S Peak 34.11 -7.81 26.30 46 -19.70
532.46 S Peak 40.05 -7.09 32.96 46 -13.04
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Above 1GHz Data:
Radiated Spurious Emission Measurement Result (802.11 b)

Operation Mode : 802.11b Test Date : 2017/2/10
Fundamental Frequency : 2412 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : TxCH Low Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol.:  Vertical
30
o 3 B i i
s ,-,HIHJ,..-.",‘::C:MH_,J rarl e 2L
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/HIE/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4824.00 H Peak 33.17 7.58 40.75 74 -33.25
4824.00 H Average 28.32 7.58 35.90 54 -18.10
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Operation Mode : 802.11b Test Date : 2017/2/10
Fundamental Frequency : 2412 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer : Enzo

EUT Pol. : E2 Measurement Antenna Pol. :  Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/HIE/S  PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
4824.00 H Peak 32.53 7.58 40.10 74 -33.90
4824.00 H Average 22.78 7.58 30.36 54 -23.64

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 802.11b Test Date : 2017/2/10
Fundamental Frequency : 2437 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Mid  Test Engineer : Enzo

EUT Pol. : E2 Measurement Antenna Pol.:  Vertical

RSE 2

Level [{dBumg'ml]
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-

- i
1000 TATR 137E0 0135 FREH
Froquency [ M)

Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4874.00 H Peak 32.02 7.91 39.93 74 -34.07
4874.00 H Average 23.50 7.91 31.41 54 -22.59

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 802.11b
Fundamental Frequency :
Operation Band :

EUT Pol. : E2

2437 MHz
Tx CH Mid
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Test Date :

Temp. /Humi. :

Test Engineer :
Measurement Antenna Pol. :

2017/2110
22.7deg_C/57RH
Enzo

Horizontal

Bl

RSE B

Level [{dBumg'ml]
w

b

- x

-

1000 AT 12750

Froquency [ M)

3% AR5

Note Actual
FS
dBuV/m
39.93

30.58

Detector Factor
Mode
PK/QP/AV
Peak

Average

Freq. Limit

@3m
dBuV/m
74
54

Spectum
Reading Level
dBuVv
32.02
22.67

Margin

MHz
4874.00
4874.00

F/H/E/S
H
H

dB
7.91
7.91

dB
-34.07
-23.42
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Operation Mode :
Fundamental Frequency :

802.11b
2462 MHz

Test Date :
Temp. / Humi. :
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2017/2/10
22.7deg_C/57RH

Operation Band : Tx CH High  Test Engineer : Enzo

EUT Pol. : E2 Measurement Antenna Pol. :  Vertical

000 A5 rr:ul:‘-:‘;mm 3% PREH
Freq. Note Detector Spectum Factor Actual Limit Margin

Mode
PK/QP/AV
Peak
Average

FS
dBuV/m
39.30
30.50

Reading Level
dBuVv
31.38
22.58

@3m
dBuV/m

74
54

MHz F/H/E/S
4924.00 H
4924.00 H

dB
7.92
7.92

dB
-34.70
-23.50
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Operation Mode : 802.11b Test Date : 2017/2/10
Fundamental Frequency : 2462 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High  Test Engineer : Enzo

EUT Pol. : E2 Measurement Antenna Pol. :  Horizontal

RSE B

Level [{dBumg'ml]
w

e

-

i~ i
000 TATR 137E0 0135 FREH
Froquency [ M)

Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4924.00 H Peak 30.44 7.92 38.36 74 -35.64
4924.00 H Average 22.81 7.92 30.73 54 -23.27
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Radiated Spurious Emission Measurement Result (802.11 g)

Operation Mode : 802.11¢g Test Date : 2017/2/10
Fundamental Frequency : 2412 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol.:  Vertical
13['?
j;: £ AT A7
100 B IHI"‘:.I-I.-":UIMHJ rarl ey ALK
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4824.00 H Peak 30.76 7.58 38.34 74 -35.66
4824.00 H Average 22.57 7.58 30.15 54 -23.85

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 802.11g Test Date : 2017/2/10
Fundamental Frequency : 2412 MHz  Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
111'?
j;: £ AT A7
100 B IHI"‘:.I'-:":JIMHJ rarl ey 2L
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4824.00 H Peak 30.53 7.58 38.11 74 -35.89
4824.00 H Average 22.15 7.58 29.73 54 -24.27
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Operation Mode :

Fundamental Frequency :

Operation Band :

802.11g
2437 MHz
Tx CH Mid

Test Date :
Temp. /Humi. :
Test Engineer :
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2017/2/10
22.7deg_C/57RH
Enzo

EUT Pol. : E2 Measurement Antenna Pol. : Vertical
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Detector Limit Margin
Mode
PK/QP/AV
Peak

Average

Freq. Note Spectum Factor Actual
Reading Level FS @3m
dBuV dB dBuV/m  dBuV/m dB
31.66 7.91 39.57 74 -34.43

22.74 7.91 30.65 54 -23.35

MHz F/H/E/S
4874.00 H
4874.00 H

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 802.11g Test Date : 2017/2/10
Fundamental Frequency : 2437 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Mid  Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
15['?
;E 3 AT A7
100 ErE IHI"‘:.I'-I.-":UIMHJ rarl ey 2L
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4874.00 H Peak 31.42 7.91 39.33 74 -34.67
4874.00 H Average 22.61 7.91 30.52 54 -23.48
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Operation Mode : 802.11¢g Test Date : 2017/2/10
Fundamental Frequency : 2462 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High  Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol.:  Vertical
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBpV/m dB
4924.00 H Peak 31.75 7.92 39.68 74 -34.32
4924.00 H Average 22.57 7.92 30.49 54 -23.51

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
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transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
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Operation Mode : 802.11¢g Test Date : 2017/2/10
Fundamental Frequency : 2462 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High  Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
4924.00 H Peak 31.13 7.92 39.05 74 -34.95
4924.00 H Average 22.15 7.92 30.07 54 -23.93

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Radiated Spurious Emission Measurement Result (802.11_HT20)

Operation Mode : 802.11n20 Test Date : 2017/2/10
Fundamental Frequency : 2412MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : TxCH Low Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. :  Vertical
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4824.00 H Peak 31.22 7.58 38.79 74 -35.21
4824.00 H Average 22.21 7.58 29.79 54 -24.21

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Operation Mode : 802.11n20 Test Date : 2017/2/10
Fundamental Frequency : 2412 MHz  Temp./Humi.: 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4824.00 H Peak 31.03 7.58 38.61 74 -35.39
4824.00 H Average 22.18 7.58 29.76 54 -24.24

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Operation Mode : 802.11n20 Test Date : 2017/2/10
Fundamental Frequency : 2437 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CHMid Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. :  Vertical
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
4874.00 H Peak 31.58 7.91 39.49 74 -34.51
4874.00 H Average 22.75 7.91 30.66 54 -23.34
7311.00 H Peak 34.27 14.47 48.74 74 -25.26
7311.00 H Average 24.31 14.47 38.78 54 -15.22

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Operation Mode : 802.11n20 Test Date : 2017/2/10
Fundamental Frequency : 2437 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CHMid Test Engineer : Enzo

EUT Pol. : E2 Measurement Antenna Pol. :  Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4874.00 H Peak 32.23 7.91 40.14 74 -33.86
4874.00 H Average 22.64 7.91 30.55 54 -23.45

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
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Operation Mode : 802.11n20 Test Date : 2017/2/10
Fundamental Frequency : 2462 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. :  Vertical
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB

4924.00 H Peak 31.32 7.92 39.24 74 -34.76
4924.00 H Average 22.67 7.92 30.59 54 -23.41
7386.00 H Peak 34.17 15.00 49.17 74 -24.83
7386.00 H Average 24.38 15.00 39.38 54 -14.62

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Operation Mode : 802.11n20 Test Date : 2017/2/10
Fundamental Frequency : 2462 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High Test Engineer : Enzo

EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4924.00 H Peak 32.12 7.92 40.05 74 -33.95
4924.00 H Average 22.62 7.92 30.54 54 -23.46

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Radiated Spurious Emission Measurement Result (802.11_HT40)

Operation Mode : 802.11n40 Test Date: 2017/2/10
Fundamental Frequency : 2422 MHz ~ Temp./Humi. : 22.7deg_C/57RH
Operation Band : TxCH Low Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. :  Vertical
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4844.00 H Peak 30.82 7.55 38.37 74 -35.63
4844.00 H Average 22.84 7.55 30.39 54 -23.61

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Operation Mode : 802.11n40 Test Date: 2017/2/10
Fundamental Frequency : 2422 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4844.00 H Peak 30.76 7.55 38.31 74 -35.69
4844.00 H Average 22.70 7.55 30.25 54 -23.75

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Operation Mode :

Fundamental Frequency :

Operation Band :

802.11n40
2437 MHz
Tx CH Mid

Test Date :
Temp. /Humi. :
Test Engineer :
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2017/2/10
22.7deg_C/57RH
Enzo

EUT Pol. : E2 Measurement Antenna Pol. : Verttical
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@3m
dBuV/m dB
-34.69
-23.36

Detector Margin
Mode
PK/QP/AV
Peak

Average

Freq. Note Spectum Factor Actual

Reading Level FS
dBuV dB dBuV/m
31.40 7.91 39.31 74

22.73 7.91 30.64 54

MHz F/H/E/S
4874.00 H
4874.00 H

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 802.11n40 Test Date: 2017/2/10
Fundamental Frequency : 2437 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CHMid Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuV dB dBuV/m  dBuV/m dB
4874.00 H Peak 31.56 7.91 39.47 74 -34.53
4874.00 H Average 23.12 7.91 31.03 54 -22.97

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrictNewTaipeiCity, Taiwan24803/37# # 7 35 % #74* 2 £ Fl % 7 1 § 134 55

cAREPHERFF AT |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.:E2/2017/10032
Page 133 of 163

Operation Mode : 802.11n40 Test Date: 2017/2/10
Fundamental Frequency : 2452 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. :  Vertical
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Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
4904.00 H Peak 31.20 7.44 38.65 74 -35.35
4904.00 H Average 22.67 7.44 30.11 54 -23.89
7356.00 H Peak 34.16 14.85 49.00 74 -25.00
7356.00 H Average 24.27 14.85 39.12 54 -14.88

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode : 802.11n40 Test Date: 2017/2/10
Fundamental Frequency : 2452 MHz  Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High Test Engineer : Enzo
EUT Pol. : E2 Measurement Antenna Pol. : Horizontal
1II':
E 3 e Ay
1k = i
100 ErE IHI"‘:.I'-:":JIMHJ rarl ey 2L
Freq. Note Detector Spectum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz F/H/E/S  PK/QP/AV dBuVv dB dBuV/m  dBuV/m dB
4904.00 H Peak 31.65 7.44 39.09 74 -34.91
4904.00 H Average 22.66 7.44 30.10 54 -23.90
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12 PEAK POWER SPECTRAL DENSITY

12.1 Standard Applicable
The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8dBm in any 3 kHz band during any time interval of continuous transmission.

12.2 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.

Spectrum Analyzer KEYSIGHT N9010A [MY54510568 | 04/14/2016 | 04/13/2017

DC Block PASTERNACK PE8210 RF29 12/12/2016 | 12/11/2017
Attenuator WOKEN 218FS-10 RF23 12/12/2016 | 12/11/2017

12.3 Test Set-up
EUT Attenuator Spectrum

12.4 Measurement Procedure
1. Set analyzer center frequency to DTS channel center frequency.
2. The testing follows the Measurement Procedure of FCC KDB 558074 D01 DTS Meas.
Guidance .
3. Set the span to 1.5 times the DTS channel bandwidth.

4. Setthe RBW = 3 kHz & VBW = 10 kHz.

5. For defining Restricted Band Edge Limit:
Set the RBW = 100kHz & VBW = 300 kHz.

6. Detector = peak.

7. Sweep time = auto couple.

8. Trace mode = max hold.

9. Allow trace to fully stabilize.
10.Use the peak marker function to determine the maximum amplitude level.

11.802.11n MIMO mode: offset is set following “measure and add 10 Log (N)” on spectrum to
measure the PSD for MIMO mode. Offset = cable loss + 10 log (N), where N is number of
transmitting antenna. N=2 for this given application.
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12.5 Measurement Result
SISO Mode

POWER DENSITY 802.11b MODE

Freq. | PSD | Limit Result
(MHz) | (dBm) | (dBm)

2412 |1 -3.75 | 8.00 PASS
2437 [ -3.56 | 8.00 PASS
2462 | -3.63 | 8.00 PASS

POWER DENSITY 802.11g MODE
Freq. | PSD | Limit

(MH2) | (dBm) | (dBm) Result
5412 | 721 | 8.00 PASS
2437 | -7.32 | 8.00 PASS
2462 | -7.49 | 8.00 PASS

POWER DENSITY 802.11n HT20 MODE
Freq. | PSD | Limit

(MH2) | (dBm) | (dBm) Result
5412 | 451 | 8.00 PASS
2437 | -4.96 | 8.00 PASS
2462 | 547 | 8.00 PASS

POWER DENSITY 802.11n HT40 MODE
Freq. | PSD | Limit

(MH2) | (dBm) | (dBm) Result
2422 | -9.03 | 8.00 PASS
2437 | -7.99 | 8.00 PASS
2452 | -8.96 | 8.00 PASS
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MIMO Mode

POWER DENSITY 802.11b MODE

Freq. | PSD Limit
(MHz) | (dBm) | (dBm)

2412 | -9.01 | 8.00 PASS
2437 | -8.43 | 8.00 PASS
2462 | -8.95 | 8.00 PASS

Result

POWER DENSITY 802.11g MODE

Freq. | PSD Limit
(MHz) | (dBm) | (dBm)

2412 | -12.41 | 8.00 PASS
2437 | -12.69 | 8.00 PASS
2462 | -13.70 | 8.00 PASS

Result

POWER DENSITY 802.11n HT20 MODE

Freq. | PSD | Limit
(MHz) | (dBm) | (dBm)

2412 | -10.03 | 8.00 PASS
2437 | -11.35 | 8.00 PASS
2462 | -10.96 | 8.00 PASS

Result

POWER DENSITY 802.11n HT40 MODE

Freq. | PSD Limit
(MHz) | (dBm) | (dBm)

2422 | -13.46 | 8.00 PASS
2437 | -14.41 | 8.00 PASS
2452 | -15.04 | 8.00 PASS

Result
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SISO Mode
Bandedge Limit 802.11b MODE Bandedge Limit 802.11g MODE

Freq. PSD Bandedge Limit Freq. PSD Bandedge Limit
(MHz) (dBm) (dBm) (MHz) (dBm) (dBm)
2412 9.43 -10.57 2412 6.88 -13.12
2462 9.61 -10.39 2462 6.76 -13.24
Bandedge Limit 802.11n20 MODE | [ Bandedge Limit 802.1 1n40 MODE
Freq. PSD Bandedge Limit Freq. PSD Bandedge Limit
(MHz) (dBm) (dBm) (MHz) (dBm) (dBm)
2412 9.03 -10.97 2422 6.37 -13.63
2462 9.01 -10.99 2452 6.18 -13.82

MIMO Mode

Bandedge Limit 802.11b MODE

Bandedge Limit 802.11g MODE

Freq. | PSD Bandedge Limit Freq. | PSD Bandedge Limit
(MHz) | (dBm) (dBm) (MHz) | (dBm) (dBm)
2412 | 4.24 -15.76 2412 | 1.92 -18.08
2462 | 3.77 -16.23 2462 (-0.28 -20.28

Bandedge Limit 802.11n20 MODE

Bandedge Limit 802.11n40 MODE

Freq. | PSD Bandedge Limit Freq. | PSD Bandedge Limit
(MHz) | (dBm) (dBm) (MHz) | (dBm) (dBm)
2412 | 4.06 -15.94 2422 | 1.24 -18.76
2462 | 2.10 -17.90 2452 | -0.67 -20.67
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802.11b
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH-High)
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802.11b (MIMO)
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH-High)
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802.11g
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH-High)
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802.11g (MIMO)
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH-High)
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802.11n_HT20
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH- ngh)
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802.11n_HT20 (MIMO)
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH- ngh)
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802.11n_HT40
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH-High)
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802.11n_HT40 (MIMO)
Power Spectral Density Test Plot (CH-Low)
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Power Spectral Density Test Plot (CH-High)
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802.11b PSD for Band edge Limit (CH-Low)
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802.11g PSD for Bandedge Limit(CH-Low)
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802.11n_HT20 PSD for Bandedge Limit(CH-Low)
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802.11n_HT40 PSD for Bandedge Limit(CH-Low)
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802.11b PSD for Band edge Limit (CH-Low) (MIMO)
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802.11g PSD for Bandedge Limit(CH-Low) (MIMO)
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802.11n_HT20 PSD for Bandedge Limit(CH-Low) (MIMO)
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802.11n_HT40 PSD for Bandedge Limit(CH-Low) (MIMO)

Gygersl Fpeebees Ghilgzes  Sompe G
L Rl E [+ 551 H P g e
Center Freq 2.422000000 GHz Avg Type: Log-Pwr TRAE
] i Trig: Fres Run -
i 1 BAnen: 20 dB = {
d -— Mkri 2. : Auto Tune|
Rl Ofast 139 dB ¥ |
Rel 20.00 dEm . |

Center Freg|l
2472000000 GHz |

Start Freq|
2mam

|

Stop Freq||

2 ASI0000NY GHE|
CF Blep||
5/E00000 M|
Auts Han |

Freq Ofset |
0 kel

tart 2.30200 GHz “Stop 245200 GHz
#Res BW 100 kHz FVBW 300 kHz Sweep 1.000 ms (1001 pts)

el ———————— o ——————— Pl L L a———— |
802.11n_HT40 PSD for Bandedge Limit(CH-High)

I P L L R —T =
Rl " -3 -
Center Freq 2.452000000 GHz Aug Type: Log-Pwr
] : bamt gl 171 FresRun
iF Gt : Lo BAnen: 20 dB

|

== Ml = ASS 7 Ao Tume||
Raf Offast 139 dB Mkri GHz {
Rer 20.00 dBm dBm {

Center Freq|
7 452000000 GHz ||

Start Freq||
zmam

|
Stop Freq||
T ABI000000 Ghiz |

r.raup

&,500000 MHE
Auts an |
Fren Offset

o Hz]

“Stop 248200 GHz
es BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts)h

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
LY G LR SR TR RS T R RSTERTINR  ARLALASTEGFT O AT -
1Ihis document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms _and conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms _e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrictNewTaipeiCity, Taiwan24803/37# # 7 35 % #74* 2 £ Fl % 7 1 § 134 55

cAREPHERFF AT |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



| Report No.:E2/2017/10032
| Page 163 of 163

13 ANTENNA REQUIREMENT

13.1 Standard Applicable
For intentional device, according to §15.203, an intentional radiator shall be designed to ensure
that no antenna other than furnished by the responsible party shall be used with the device.

If the transmitting antenna is greater than 6dBi, the power shall be reduced by the same level in
dB comparing to gain minus 6dBi.

According to RSS-GEN 8.3

The applicant for equipment certification, as per RSP-100, must provide a list of all antenna
types that may be used with the licence-exempt transmitter, indicating the maximum permissi-
ble antenna gain (in dBi) and the required impedance for each antenna.

Licence-exempt transmitters that have received equipment certification may operate with dif-
ferent types of antennas. However, it is not permissible to exceed the maximum equivalent
isotropically radiated power (e.i.r.p.) limits specified in the applicable standard (RSS) for the
licence-exempt apparatus.

Testing shall be performed using the highest gain antenna of each combination of li-
cence-exempt transmitter and antenna type, with the transmitter output power set at the
maximum level.9 When a measurement at the antenna connector is used to determine RF
output power, the effective gain of the device’s antenna shall be stated, based on a meas-
urement or on data from the antenna manufacturer.

13.2 Antenna Connected Construction
An embedded-in antenna design is used.

The antenna connector is designed with unique type RF connector and no consideration of re-
placement. Please see EUT photo and antenna spec. for details.

The antenna gain is less than 6dBi. Therefore, it is not necessary to reduce maximum output
power limit.

~ End of Report ~
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