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TEST RESULT CERTIFICATION

Applicant’s name ................. . Nortek Security & Control LLC

AAress oo . 5919 Sea Otter Place, Suite 100, Carlsbad, CA 92010, USA
Manufacture's Name............. : Linear Electonics(Shenzhen) Limited

Address ... - Hourui Second Industrila Zone, Hourui village,Hangcheng,

Baoan,Shenzhen,P.R.C

Product description

Product Name....................... . ELAN 8" Touch Panel User Interface

Brand Name............cccvvvennnnn.. . ELAN

Model Name ........c.ccceeeeeeeen. . ITP-8

SeriesModel...........cccuvvvvevinnnns . N/A

Test Standards ..................... : CFR47 FCC Part 15: Subpart C Section 15.247

CFR47 FCC Part 15: Subpart C Section 15.207
CFR47 FCC Part 15: Subpart C Section 15.209
CFR47 FCC Part 15: Subpart B Section 15.107
CFR47 FCC Part 15: Subpart B Section 15.109
RSS-247 Issue 2 February 2017

RSS-Gen Issue 5 April 2018

ICES-003 Issue 6 January 2016

Test procedure........................ . ANSI C63.10: 2013, ANSI C63.4: 2014

This device described above has been tested by STS, the test results show that the equipment under
test (EUT) is in compliance with the FCC/IC requirements. And it is applicable only to the tested
sample identified in the report.

This report shall not be reproduced except in full, without the written approval of STS, this document
only be altered or revised by STS, personal only, and shall be noted in the revision of the document.

Date of Test ..........ccooviiiiiiiiice

Date (s) of performance of tests .............: 09 Nov. 2018 -15 Nov. 2018
Date of ISSU€ .....cocvveeeiiiiee e 19 Nov. 2018

Test Result.......coooeiiiiiiild Pass

Testing Engineer

Technical Manager

Authorized Signatory

(Vita Li)
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1 SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:

KDB 558074 D01 DTS Meas Guidance v05

FCC Part 15,Subpart C
RSS-247Issue 2
StandardSection Test Item Judgment| Remark
FCC Part 15.207(a) o
RSS-Gen Clause 8.8 Conducted Emission PASS
FCC Part 15.247(a)(2) :
RSS-247Clause 5.2(a) 6dB Bandwidth PASS
RSS-Gen Clause 6.6 99% Bandwidth PASS
FCC Part 15.247(b)(3)
RSS-247Clause 5.4(d) Output Power PASS
FCC Part 15.247(d) . . o
RSS-247Clause 3.3 Radiated Spurious Emission PASS
FCC Part 15.247(d) Conducted Spurious & Band PASS
RSS-247Clause 5.5 EdgeEmission
FCC Part 15.247(e) :
RSS-247Clause 5.2(b) Power Spectral Density PASS
FCC Part 15.205 Restricted Band Edge Emission PASS
FCC Part
15.247(d)&15.209(a) Band Edge Emission PASS
RSS-247Clause 5.5
FCC Part 15.247(b)(4) .
815.203 Antenna Requirement PASS
RSS-Gen Issue 5 April 2018 Frequency Stability PASS
FCC Part 15,Subpart B
ICES-003 Issue 6
StandardSection Test Item Judgment Remark
FCC Part 15.107(a) o -
ICES-003 Conducted Emission PASS Class B limit
FCC Part 15.109(a)) . o -
ICES-003 Radiated Emission PASS Class B limit

NOTE:

1) ‘N/A denotes test is not applicable in this test report

2) All tests were performed according to the procedures in ANSI C63.10: 2013 and ANSI
C63.4: 2014.
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1.1 TEST FACTORY

Shenzhen STS Test Services Co., Ltd.
Add.: 1/F., Building B, Zhuoke Science Park, No.190,Chongqging Road, Fuyong Street, Bao’an
District, Shenzhen, Guangdong,China

FCC Registration No.: 625569
IC Registration No.: 12108A
A2LA Certificate No.: 4338.01

1.2 MEASUREMENT UNCERTAINTY

The reported uncertainty of measurement y +U » where expended uncertainty U is based on
a standard uncertainty multiplied by a coverage factor of k=2 > providing a level of confidence
of approximately 95 %.

No. |Item Uncertainty
1 Conducted Emission (9KHz-150KHz) +3.18dB
2 Conducted Emission (150KHz-30MHz) +2.70dB
3 RF power,conducted +0.71dB
4 Spurious emissions,conducted +0.63dB
5 All emissions,radiated (9KHz-30MHZz) +2.50dB
6 All emissions,radiated(30MHz-200MHz) +3.43dB
7 All emissions,radiated(200MHz-1000MHz) +3.57dB
8 All emissions,radiated(>1G) +4.13dB

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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2 GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Product Name ELAN 8" Touch Panel User Interface
Trade Name ELAN

Model Name ITP-8

Series Model N/A

Model Difference N/A

The EUT is a ELAN 8" Touch Panel User Interface which supports Wi-Fi
802.11 b/g/n wireless technology.

Operation Frequency: (9412 - 2462 MHz for 802.11b/g/n(HT20)

Modulation Type: DSSS(DBPSK/DQPSK/CCK)
OFDM(BPSK/QPSK/16QAM/64QAM)
o Bit Rate of 1/2/5.5/11 Mbps for 802.11b
Product Description Transmitter: 6/9/12/18/24/36/48/54 Mbps for 802.11g

MCS0 ~ MCS7 for 802.11n
Number OfChannel: |11 channels for 802.11b/g/n(HT20)

Antenna Designation: |Please see Note 4

AntennaGain(dBi): 3.5dBi

Duty Cycle: >98%
Channel List Please refer to the Note 2.
Power Rating Input:DC 12~14V; POE Interface
Hardware version N/A
Software version N/A

Radio Hardware version N/A

Radio Software version N/A
Test Software N/A
RF Power Setting TEST
N/A
Software (power class)
Connecting I/0O Port(s) Please refer to the User's Manual

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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1 For a more detailed features description, please refer to the manufacturer’s specifications
or the User's Manual.

2 RF Channel and Frequency of Wi-Fi 802.11 b/g/n
802.11b/g/n (HT20)
RF Channel Freq.(MHz)
01 2412
02 2417
03 2422
04 2427
05 2432
06 2437
07 2442
08 2447
09 2452
10 2457
1 2462
3  Note:

1) In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest
frequency, themiddle frequency, and the highest frequency of channel were selected to
perform the test;

2) Test frequencies are lowest channel: 2412 MHz, middle channel: 2437 MHz and highest
channel: 2462 MHz for 802.11b/g/n(HT20)

4 Ant| Brand Model Name |Antenna Type|Connector| Gain (dBi) NOTE
Eternal FPC WLAN
1 N/A ITP-8 Antenna N/A 3.5 Antenna

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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2.2 DESCRIPTION OF TEST MODES

Each of these EUT operation mode(s) or test configuration mode(s) mentioned above was
evaluated respectively.

Worst Mode Description Data Rate
Mode 1 TX IEEE 802.11b CHA1 1 Mbps
Mode 2 TX IEEE 802.11b CH6 1 Mbps
Mode 3 TX IEEE 802.11b CH11 1 Mbps
Mode 4 TX IEEE 802.11g CH1 6 Mbps
Mode 5 TX IEEE 802.11g CH6 6 Mbps
Mode 6 TX IEEE 802.11g CH11 6 Mbps
Mode 7 TX IEEE 802.11n HT20 CH1 MCS 0
Mode 8 TX IEEE 802.11n HT20 CH6 MCS 0
Mode 9 TX IEEE 802.11n HT20 CH11 MCS 0
Mode10 Wi-Fi transmitting mode /
Mode 11 Data transfer of RJ45 port (DC 12V) /
Mode 12 Data transfer of RJ45 port (POE Interface) /

Note:

1) The measurements are performed at all Bit Rate of Transmitter, the worst data was reported

2) We have be tested for all avaiable U.S. voltage and frequencies(For 120V,50/60Hz and
240V, 50/60Hz) for which the device is capable of operation, and the worst case of
120V/60Hz is shown in the report.

3) Controlled using a bespoke application on the laptop PC supplied by the customer. The
application was used to enable a continuous transmission mode and to select the test
channels, data rates and modulation schemes as required.

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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2.3 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Radiation Test Set

AC
Plug

E-2
Adapter

Conduction Test Set

AC
Plug

E-2
Adapter

C-1 C-2
E-1 E-3
EUT Router
C-1 C-2
E-1 E-3
EUT Router

2.4 DESCRIPTION OF SUPPORT UNITS

The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test

configuration during the tests.

Item Equipment Mfr/Brand Model/Type No. Serial No. Note
E-2 Adapter LITEON PA-1650-86 N/A N/A
E-3 Router TP-LINK TL-WR710N N/A N/A
E-4 PoE Injector TP-LINK TL-POE150S N/A N/A
E-5 Adapter TP-LINK T480050-2A1 N/A N/A
E-6 Personal HP 500-320cx  |4CV428DQYN N/A

computer

Item | Shielded Type Ferrite Core Length Note

C-1 DC Cable YES 20cm N/A

C-2 | Ethernet cable NO 60cm N/A

C-3 | Ethernet cable NO 100cm N/A

Note:

1) The support equipment was authorized by Declaration of Confirmation.
2) For detachable type 1/0 cable should be specified the length in cm in TLength ; column.
3) “YES” is means “shielded” “with core”; “NO” is means “unshielded” “without core”.

Shenzhen STS Test Services Co., Ltd. JL
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2.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

. . . Last Calibrated
Kind of Equipment Manufacturer Type No. Serial No. Calibration Until
Test Receiver R&S ESCI 101427 2018.10.13 2019.10.12
Bilog Antenna TESEQ CBL6111D 34678 2017.11.02 2020.11.01
BBHA
Horn Antenna Schwarzbeck 9120D(1201) 9120D-1343 2017.10.27 2020.10.26
SHF-EHF Horn
Antenna (18G-40GHz) A-INFO LB-180400-KF N/A 2018.03.11 2021.03.10
Temperature & HH660 Mieo N/A 2018.10.13 | 2019.10.12
Humitidy
Pre-mplifier
(0.1M-3GHz) EM EM330 N/A 2018.03.09 2019.03.08
PreAmplifier SK201808090
(1G-18GHz) SKET LNPA-01018G-45 1 2018.10.13 2019.10.12
Passive Loop
(9K—-30MHz) ZHINAN ZN30900C 16035 2017.03.11 2020.03.10
Low frequency cable EM RO1 N/A 2018.03.11 2019.03.10
Low frequency cable EM R06 N/A 2018.03.11 2019.03.10
High frequency cable | SCHWARZBECK R04 N/A 2018.03.11 2019.03.10
High frequency cable | SCHWARZBECK R02 N/A 2018.03.11 2019.03.10
Semi-anechoic Changling 966 N/A 2018.10.24 | 2020.10.23
chamber
turn table EM SC100_1 60531 N/A N/A
Antenna mast EM SC100 N/A N/A N/A
Max-full Antenna Corp MF MFA-440H N/A N/A N/A
Conduction Test Equipment
. . . Last Calibrated
Kind of Equipment Manufacturer Type No. Serial No. Calibration Until
Test Receiver R&S ESCI 101427 2018.10.13 2019.10.12
LISN R&S ENV216 101242 2018.10.13 2019.10.12
conduction Cable EM Cco1 N/A 2018.03.11 2019.03.10
Temperature & Mieo HH660 N/A 2018.10.13 | 2019.10.12

Humitidy

Shenzhen STS Test Services Co., Ltd. JL
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RF Connected Test

Kind of Equipment | Manufacturer Type No. Serial No. CaIiII)athtion callijl:";?lt =l
USB RF power sensor DARE RPR3006W |15100041SNO03| 2018.10.13 2019.10.12
MXA Signal analyzer Agilent N9020A MY51110105 2018.03.08 2019.03.07
MXA Signal analyzer Agilent N9020A MY49100060 2018.10.13 2019.10.12

Note:
The temporary antenna connector is soldered on the PCB board in order to perform conducted tests

and this temporary antenna connector is listed in the equipment list.
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3 EMC EMISSION TEST

3.1 CONDUCTED EMISSION MEASUREMENT
3.1.1 POWER LINE CONDUCTED EMISSION LIMITS

operating frequency band. In case the emission fall within the restricted band specified on Part 15.
207(a), 107(a), RSS-Gen Table3 and ICES-003 Table2 limit in the table below has to be followed.
This item was performed according to the procedures in ANSI C63.10: 2013 and ANSI C63.4:

2014.
Conducted Emissionlimit (dBuV)
FREQUENCY (MHz) -

Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *

0.50-5.0 56.00 46.00

5.0 -30.0 60.00 50.00

Note:

1) The tighter limit applies at the band edges.

2) The limit of " * " marked band means the limitation decreases linearly with the logarithm of
the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz
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3.1.2 TEST PROCEDURE

a. The EUT was 0.8 meters from the horizontal ground plane and 0.4 meters from the vertical
ground plane with EUT being connected to the power mains through a line impedance
stabilization network (LISN). All other support equipments powered from additional LISN(s).
The LISN provide 50 Ohm/ 50uH of coupling impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. /O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related ltem —EUT Test Photos.

3.1.3 TEST SETUP

/ Vertical Reference
Ground Plane / Test Receiver

—~— L 1
o O O O
40cm EUT . o o @ o o
80cm
LISN
| | | | p—— Ll
™ T

\ Horizontal Reference
Ground Plane

Note: 1.Support units were connected to second LISN.
2_Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

3.1.4 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.
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3.1.5 TEST RESULT
Temperature: 23.5°C Relative Humidity:  [59%
Test Voltage: DC 12V Phase: L
Test Mode: Mode 10
Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
0.1700 24.05 20.23 44.28 64.96 -20.68 QP
0.1700 0.32 20.23 20.55 54.96 -34.41 AVG
0.3220 22.23 20.67 42.90 59.66 -16.76 QP
0.3220 8.25 20.67 28.92 49.66 -20.74 AVG
0.4100 26.49 20.49 46.98 57.65 -10.67 QP
0.4100 12.44 20.49 32.93 47.65 -14.72 AVG
0.8340 19.55 20.22 39.77 56.00 -16.23 QP
0.8340 5.07 20.22 25.29 46.00 -20.71 AVG
1.1940 18.71 20.14 38.85 56.00 -17.15 QP
1.1940 3.86 20.14 24.00 46.00 -22.00 AVG
11.8260 24.65 20.08 44.73 60.00 -15.27 QP
11.8260 10.28 20.08 30.36 50.00 -19.64 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor )-Limit
100.0  dBuv
Limit1: —_—
Limit2: —_—
\ |
50
I
I i
peak
AVG
0.0
0.150 05 (MHz) 5 30.000
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Temperature: 23.5°C Relative Humidity:  [59%

Test Voltage: DC 12V Phase: N

Test Mode: Mode 10

Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
0.3302 23.58 20.69 44.27 59.45 -15.18 QP
0.3302 9.61 20.69 30.30 49.45 -19.15 AVG
0.4220 28.79 20.50 49.29 57.41 -8.12 QP
0.4220 13.50 20.50 34.00 47.41 -13.41 AVG
0.8660 23.64 20.21 43.85 56.00 -12.15 QP
0.8660 6.76 20.21 26.97 46.00 -19.03 AVG
1.2260 21.91 20.16 42.07 56.00 -13.93 QP
1.2260 6.29 20.16 26.45 46.00 -19.55 AVG
1.8420 21.23 20.15 41.38 56.00 -14.62 QP
1.8420 4,78 20.15 24.93 46.00 -21.07 AVG
11.0580 23.88 19.84 43.72 60.00 -16.28 QP
11.0580 10.99 19.84 30.83 50.00 -19.17 AVG

Remark:

1. All readings are Quasi-Peak and Average values.

2. Margin = Result (Result =Reading + Factor )-Limit
1000  dBuv

Limit1: —_—
Limit2: —_—

— |

WJ/MMWM "
AYG
0.0

0.150 0.5 [MHz) 5 30.000

50
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Temperature: 23.5°C Relative Humidity:  [59%

Test Voltage: DC 12V Phase: N

Test Mode: Mode 11 (Part 15B & ICES-003)

Frequency Reading Correct Result Limit Margin Remark

(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
0.4140 28.32 20.49 48.81 57.57 -8.76 QP
0.4140 17.98 20.49 38.47 47.57 -9.10 AVG
0.5340 24.65 20.44 45.09 56.00 -10.91 QP
0.5340 9.73 20.44 30.17 46.00 -15.83 AVG
0.7820 23.12 20.23 43.35 56.00 -12.65 QP
0.7820 9.46 20.23 29.69 46.00 -16.31 AVG
2.1580 22.25 20.04 42.29 56.00 -13.71 QP
2.1580 7.93 20.04 27.97 46.00 -18.03 AVG
6.5420 22.71 19.91 42.62 60.00 -17.38 QP
6.5420 9.23 19.91 29.14 50.00 -20.86 AVG
10.6860 23.67 20.11 43.78 60.00 -16.22 QP
10.6860 11.68 20.11 31.79 50.00 -18.21 AVG

Remark:

1. All readings are Quasi-Peak and Average values.

2. Margin = Result (Result =Reading + Factor )-Limit

100.0  dBuv

Limit1: —_—
Limit2: —_—
\ |
50
I
peak
AVG
0.0
0.150 05 (MHz) 5 30.000
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Temperature: 23.5°C Relative Humidity:  [59%
Test Voltage: DC 12V Phase: L
Test Mode: Mode 11 (Part 15B& ICES-003)
Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
0.2660 23.83 20.61 44.44 61.24 -16.80 QP
0.2660 9.73 20.61 30.34 51.24 -20.90 AVG
0.4100 31.36 20.51 51.87 57.65 -5.78 QP
0.4100 17.92 20.51 38.43 47.65 -9.22 AVG
0.5300 25.41 20.40 45.81 56.00 -10.19 QP
0.5300 1212 20.40 32.52 46.00 -13.48 AVG
0.8540 25.95 20.21 46.16 56.00 -9.84 QP
0.8540 10.29 20.21 30.50 46.00 -15.50 AVG
2.1540 23.54 20.13 43.67 56.00 -12.33 QP
2.1540 7.75 20.13 27.88 46.00 -18.12 AVG
11.8100 26.82 19.84 46.66 60.00 -13.34 QP
11.8100 13.18 19.84 33.02 50.00 -16.98 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor )-Limit
100.0  dBuv
Limit1: —_—
Limit2: —_—
\ |
50
y ¥ I
peak
AVG
0.0
0.150 05 (MHz) 5 30.000
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Temperature: 23.5°C Relative Humidity:  [59%
Test Voltage: DC 12V Phase: N
Test Mode: Mode 12 (Part 15B & ICES-003)
Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
0.1740 21.66 20.26 41.92 64.77 -22.85 QP
0.1740 6.69 20.26 26.95 54.77 -27.82 AVG
0.2700 18.70 20.63 39.33 61.12 -21.79 QP
0.2700 5.04 20.63 25.67 51.12 -25.45 AVG
0.5140 23.81 20.42 44.23 56.00 -11.77 QP
0.5140 15.35 20.42 35.77 46.00 -10.23 AVG
1.4940 12.08 20.15 32.23 56.00 -23.77 QP
1.4940 3.13 20.15 23.28 46.00 -22.72 AVG
3.4740 12.36 20.07 32.43 56.00 -23.57 QP
3.4740 2.62 20.07 22.69 46.00 -23.31 AVG
9.0420 11.53 19.88 31.41 60.00 -28.59 QP
9.0420 0.28 19.88 20.16 50.00 -29.84 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor )-Limit
100.0 dBu¥
Limit1: —_—
Limit2: —_
\ I
ho \ |
peak
AYG
0.0
0.150 0.5 [(MHz) 5 30.000
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Temperature: 23.5°C Relative Humidity:  [59%
Test Voltage: DC 12V Phase: L
Test Mode: Mode 12 (Part 15B& ICES-003)
Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
0.1500 23.75 20.23 43.98 66.00 -22.02 QP
0.1500 5.85 20.23 26.08 56.00 -29.92 AVG
0.1740 21.99 20.24 42.23 64.77 -22.54 QP
0.1740 5.46 20.24 25.70 54.77 -29.07 AVG
0.5140 22.01 20.47 42.48 56.00 -13.52 QP
0.5140 14.23 20.47 34.70 46.00 -11.30 AVG
1.1620 11.56 20.15 31.71 56.00 -24.29 QP
1.1620 2.79 20.15 22.94 46.00 -23.06 AVG
5.3700 13.87 19.92 33.79 60.00 -26.21 QP
5.3700 410 19.92 24.02 50.00 -25.98 AVG
28.1780 10.38 19.39 29.77 60.00 -30.23 QP
28.1780 1.40 19.39 20.79 50.00 -29.21 AVG
Remark:
1. All readings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor )-Limit
100.0 dBu¥
Limit1: —_—
Limit2: —_
\ I
peak
AYG
0.0
0.150 0.5 [(MHz) 5 30.000
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3.2 RADIATED EMISSION MEASUREMENT
3.2.1 RADIATED EMISSION LIMITS

Frequencies Class A (at 10m) Class B (at 3m)
(MHz) dBuV/m dBuV/m
30~88 39.0 40.0

88~216 43.5 43.5
216~960 46.5 46.0
Above 960 49.5 54.0

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Class A (dBuV/m) (at 3M) Class B (dBuV/m) (at 3M)
FREQUENCY (MHz)
PEAK AVERAGE PEAK AVERAGE
Above 1000 80 60 74 54
Note:

1) The tighter limit applies at the band edges.
2) Emission level (dBuV/m)=20log Emission level (uV/m).

3.2.2 TEST PROCEDURE

a) The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz.
For frequencies above 1GHz, any suitable measuring distance may be used.

O
~

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
open area test site. The table was rotated 360 degrees to determine the position of the highest
radiation.

¢) The height of the equipment or of the substitution antenna shall be 0.8 m; the height of the test
antenna shall vary between 0.8 m to 4 m. Both horizontal and vertical polarizations of the
antenna are set to make the measurement.

d) The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then Quasi Peak detector mode re-measured.

e) If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

f) For the actual test configuration, please refer to the related ltem —EUT Test Photos.

Note: Both horizontal and vertical antenna polarities were testedand performed pretest to three orthogonal
axis. The worst case emissions were reported
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3.2.3 TEST SETUP
a) Radiated Emission Test-Up Frequency 30MHz~1GHz

Turntable Vi b
Spectrum \
Analyzer :
e ———
Ground Plane ~

Coaxial Cable

b) Radiated Emission Test-Up Frequency Above 1GHz

- 3m Amplifier

Turntable

"""" — Spectrum

Analyzer

Ground Pla
oum e Coaxial Cable

3.2.4 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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3.2.5 TEST RESULTS

Between 30-1000MHz:

Page 24 of 84 Report No.: STS1811128W01

Temperature: 23.3C Relative Humidity:|49%
Pressure: 1010hPa Phase: Horizontal
Test Voltage: DC 12V Test Mode: Mode 11 (Part 15B & ICES-003)
Frequency Reading Results Limit Margin
No. (MHz) (dBuv) Factor (dB) | \ypuvim) | (dBuvim) | (dB) | Detector
1 77.0504 51.41 -23.10 28.31 40.00 -11.69 QP
2 176.8877 56.65 -19.41 37.24 43.50 -6.26 QP
3 267.5455 56.33 -15.38 40.95 46.00 -5.05 QP
4 550.9480 46.67 -6.76 39.91 46.00 -6.09 QP
5 750.1082 44.76 -3.56 41.20 46.00 -4.80 QP
6 1000.0000 42.40 -0.07 42.33 54.00 -11.67 QP
Remark:
1. All readings are Quasi-Peak .
2. Margin = Result (Result =Reading + Factor )-Limit
800 dBuV/m
Limit1: —_—
Margin: —_—
[ f
3 5
40 | > 3 X
I
1
0.0
30.000 40 50 G0 70 80 (MHz) 300 400 500 600 700  1000.000
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Temperature: 23.3C Relative Humidity: (49%
Pressure: 1010hPa Phase: Vertical
Test Voltage: DC 12v Test Mode: Mode 11 (Part 15B & ICES-003)
Frequency Reading Results Limit Margin
Ne- (MHz) (@Buy) | Factor(dB) | (yguvim) | (@Buvim) | (aB) | Detecter
1 37.2854 47.38 -14.93 32.45 40.00 -7.55 QP
2 76.5121 57.76 -23.18 34.58 40.00 -5.42 QP
3 167.8241 56.42 -19.15 37.27 43.50 -6.23 QP
4 264.7456 55.77 -15.26 40.51 46.00 -5.49 QP
5 550.9480 48.25 -6.76 41.49 46.00 -4.51 QP
6 1000.0000 48.37 -0.07 48.30 54.00 -5.70 QP
Remark:
1. All readings are Quasi-Peak .
2. Margin = Result (Result =Reading + Factor )—-Limit
80.0 dBuv/m
Limit1: —_—
Margin: —_—
f
3
I 5
a0 [ s | $ X .
2 | 4
1 X
0.0
30.000 40 50 60 70 80 [MHz) 300 400 500 GO0 700  1000.000
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Temperature: 23.3C Relative Humidity: |49%
Pressure: 1010hPa Phase: Horizontal
Test Voltage: DC 12v Test Mode: Mode 12 (Part 15B & ICES-003)
Frequency Reading Results Limit Margin
A (MHZ) (dBuV) Factor (dB) (dBuV/m) (dBuV/m) (dB) Detector
1 47.9940 43.65 -20.45 23.20 40.00 -16.80 QP
2 119.4361 57.09 -17.72 39.37 43.50 -4.13 QP
3 167.8243 59.31 -19.15 40.16 43.50 -3.34 QP
4 438.6554 49.65 -10.89 38.76 46.00 -7.24 QP
5 550.9480 4717 -6.76 40.41 46.00 -5.59 QP
6 900.1474 41.58 -2.26 39.32 46.00 -6.68 QP
Remark:
1. All readings are Quasi-Peak .
2. Margin = Result (Result =Reading + Factor )—Limit
80.0 dBu¥/m
Limit1: —_—
Margin: —_—
I 5 i
40 | 2 3 4 % 5
forihn | 1
| w\m
1
0.0
30000 40 50 60 70 80 [MHz] 300 400 500 GO0 70D 1000000
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Temperature: 23.3C Relative Humidity: (49%
Pressure: 1010hPa Phase: Vertical
Test Voltage: DC 12v Test Mode: Mode 12 (Part 15B & ICES-003)
Frequency Reading Results Limit Margin
No. (MHz) (dBuV) Factor (dB) (dBuVim) (dBuV/m) (dB) Detector
1 30.1053 43.40 -11.24 32.16 40.00 -7.84 QP
2 42.7496 48.21 -17.75 30.46 40.00 -9.54 QP
3 128.1130 55.86 -17.58 38.28 43.50 -5.22 QP
4 167.8242 57.80 -19.15 38.65 43.50 -4.85 QP
5 580.7025 49.67 -6.73 42.94 46.00 -3.06 QP
6 651.9416 48.36 -6.29 42.07 46.00 -3.93 QP
Remark:

1. All readings are Quasi-Peak .
2. Margin = Result (Result =Reading + Factor )—-Limit

80.0 dBuV/m
Limit1: —_—
Margin: —_
40 |
2
0.0
30.000 40 50 60 70 80 [MHz] 300 400 500 G600 700 1000.000
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Above 1GHz:
Temperature: 25°C Relative Humidity: (65%
Pressure: 1010hPa Phase: Horizontal
Test Voltage: DC 12v Test Mode: Mode 12 (Part 15B & ICES-003)

RE_FCC Test Case_FCC 15B 1GHz-25GHz
90

level (dBuV/m)

1000 1500 2000 2483.5 3000 6000 20000 2500¢
Frequency (MHz)

Frequency Results Limit Over Limit
No. Factor (dB) Detector ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB)
1** 1292.000 23.19 -19.44 54.0 -30.81 AV H Pass
1 1292.000 29.28 -19.44 74.0 -44.72 Peak H Pass
2% 2450.000 28.51 -13.79 54.0 -25.49 AV H Pass
2 2450.000 33.81 -13.79 74.0 -40.19 Peak H Pass
3 4300.000 15.27 1.29 54.0 -38.73 AV H Pass
3 4300.000 26.84 1.29 74.0 -47.16 Peak H Pass
4** 9110.000 26.70 12.36 54.0 -27.30 AV H Pass
4 9110.000 37.44 12.36 74.0 -36.56 Peak H Pass
5** 14368.000 41.92 24.92 54.0 -12.08 AV H Pass
5 14368.000 52.42 24.92 74.0 -21.58 Peak H Pass
6** 23751.999 45.34 23.39 54.0 -8.66 AV H Pass
6 23751.999 57.19 23.39 74.0 -16.81 Peak H Pass
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Temperature: 25°C Relative Humidity: (65%
Pressure: 1010hPa Phase: Vertical
Test Voltage: DC 12v Test Mode: Mode 12 (Part 15B & ICES-003)

RE_FCC Test Case_FCC 15B 1GHz-25GHz

M6

£
E, 40 M e
23 Wt
% 30 - 1Al ;(VM"
- 'I I“u It ,w e
ZS_LYWJ'WWW M i :W
" o WWWWW T WWM/‘\ d,»/W’W \ M
MW
15 —
" W
50
00
1000 1500 2000 24835 3000 6000 20000 2500C
Frequency (MHz)
Frequency Results Limit Over Limit
No. Factor (dB) Detector ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB)
1** 1154.000 2413 -19.84 54.0 -29.87 AV V Pass
1 1154.000 29.26 -19.84 74.0 -44.74 Peak Vv Pass
2% 2480.000 29.47 -13.63 54.0 -24.53 AV \% Pass
2 2480.000 34.80 -13.63 74.0 -39.20 Peak V Pass
3** 6850.000 23.23 7.39 54.0 -30.77 AV Vv Pass
3 6850.000 33.21 7.39 74.0 -40.79 Peak Vv Pass
4% 12519.999 36.68 19.89 54.0 -17.32 AV Vv Pass
4 12519.999 46.19 19.89 74.0 -27.81 Peak Vv Pass
5** 14320.000 42.66 24.92 54.0 -11.34 AV \% Pass
5 14320.000 51.95 24.92 74.0 -22.05 Peak Vv Pass
6** 24075.999 46.42 23.28 54.0 -7.58 AV \% Pass
6 24075.999 56.50 23.28 74.0 -17.50 Peak Vv Pass
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3.3 RADIATED SPURIOUS EMISSION MEASUREMENT

3.3.1 RADIATED EMISSION LIMITS

in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a) and RSS-247 Issue 2 limit in the table and
according to ANSI C63.10-2013 below has to be followed.

LIMITS OF RADIATED EMISSION MEASUREMENT (0.009MHz - 1000MHz)

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

LIMITS OF RADIATED EMISSION MEASUREMENT (1000MHz-25GHz)
(dBuV/m) (at 3M)
PEAK AVERAGE
74 54

FREQUENCY (MHz)

Above 1000

Notes:
(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

For Radiated Emission

Shenzhen STS Test Services Co., Ltd.

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/AV
Start Frequency 1000MHz(Peak/AV)

Stop Frequency

RB / VB (emission in restricted 1 MHz /3MHz
For Band edge
Spectrum Parameter Setting
Detector Peak/AV

Start/Stop Frequency

RB/ VB
(emission in restricted band)

1 MHz /3MHz
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10th carrier hamonic(Peak/AV)

Lower Band Edge: 2300 to 2422 MHz
Upper Band Edge: 2452to 2500 MHz
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Receiver Parameter Setting
Start ~ Stop Frequency 9kHz~90kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 90kHz~110kHz / RB 200Hz for QP
Start ~ Stop Frequency 110kHz~490kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 490kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

3.3.2 TEST PROCEDURE

a) The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up
to 1GHz. For frequencies above 1GHz, any suitable measuring distance may be used.

b) The EUT was placed on the top of a rotating table 0.8 meters(above 1GHz is 1.5 m) above the

ground at a 3 meter anechoic chamber. The table was rotated 360 degrees to determine the

position of the highest radiation.

The height of the equipment shall be 0.8 m(above 1GHz is 1.5 m); the height of the test

antenna shall vary between 1 m to 4 m. Horizontal and vertical polarizations of the antenna

are set to make the measurement

The initial step in collecting conducted emission data is a spectrum analyzer peak detector

mode pre-scanning the measurement frequency range. Significant peaks are then marked and

then Quasi Peak detector mode re-measured.

e) Ifthe Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

f) For the actual test configuration, please refer to the related Iltem —EUT Test Photos.

(¢
~

Q.
~

Note:

Both horizontal and vertical antenna polarities were testedand performed test to three orthogonal
axis. The worst case emissions were reported
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<7
3.3.3 TEST SETUP
a) Radiated Emission Test-Up Frequency Below 30MHz

Page 32 of 84

Loop Antenna

- 3

EUT
—

o

0.8m
I

——
Spectrum

Coaxial Cable Analyzer

Ground Plane J

b) Radiated Emission Test-Up Frequency 30MHz~1GHz

:
- 3m —
‘

Turntable : 1 2
m to 4m

EUT
Spectrum

I 0.8m | , L :’ Analyzer
Ground Plane Coaxial Cable

c) Radiated Emission Test-Up Frequency Above 1GHz

EUTle 3m H
| Amplifier

ol
Turntable Im to 4m Spectrum
Analyzer

= [MAMA

Ground Plan ]
— . Coaxial Cable

3.3.4 EUT OPERATING CONDITIONS
The EUT tested system was configured as the statements of 2.3 Unless otherwise a special

operating condition is specified in the follows during the testing.
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3.3.5 FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
theAmplifier 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

For example

Frequency FS RA AF CL AG Factor
(MHz) (dBpV/m) | (dBuV/m) | (dB) (dB) (dB) (dB)
300 40 58.1 12.2 1.6 31.9 -18.1

Factor=AF+CL-AG

3.3.6 TEST RESULT

9KHz-30MHz
Temperature: 23.3°C Relative Humidtity: 49%
Test Voltage: DC 12V Polarization : --
Test Mode : TX Mode
Freq. Reading Limit Margin State Test
(MHz) (dBuV/m) (dBuV/m) (dB) P/IF Result
- - -- - - PASS
- - -- - - PASS
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuv) + distance extrapolation factor.
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=
(30MHz - 1000MHz)
Temperature: 23.3°C Relative Humidtity: (49%
Test Voltage: DC 12V Polarization : Horizontal
Test Mode : Mode 1/2/3/4/5/6/7/8/9 (Mode 2-1Mbps worst mode)
Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
41.5670 47.65 -17.13 30.52 40.00 -90.48 QP
98.1420 52.64 -19.38 33.26 43.50 -10.24 QP
145.3505 56.06 -17.75 38.31 43.50 -5.19 QP
263.8190 54.52 -15.22 39.30 46.00 -6.70 QP
438.6553 47.06 -10.89 36.17 46.00 -9.83 QP
750.1082 43.29 -3.56 39.73 46.00 -6.27 QP
Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
80.0 dBu¥/m
Limit1: —_—
Margin: —_—
| ]
40 | 3 4 g
[ 5 ’
|2
1
0.0
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
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Temperature: 23.3°C Relative Humidtity: (49%
Test Voltage: DC 12V Polarization : Vertical
Test Mode : Mode 1/2/3/4/5/6/7/8/9 (Mode 2-1Mbps worst mode)
Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
40.7014 49.72 -16.69 33.03 40.00 -6.97 QP
97.4560 52.01 -19.44 32.57 43.50 -10.93 QP
187.7530 56.83 -20.07 36.76 43.50 -6.74 QP
251.1803 53.27 -16.18 37.09 46.00 -8.91 QP
502.9395 46.46 -8.89 37.57 46.00 -8.43 QP
1000.0000 34.52 -0.07 34.45 54.00 -19.55 QP
Remark:.
1. Margin = Result (Result =Reading + Factor )—Limit
80.0 dBu¥/m
Limit1: —_—
Margin: —_—
| |
40 | 3 % 5
1 | 2 ;
0.0
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
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Restricted band and Spurious emission Requirements

(Above1GHz)

802.11g Low Channel
Temperature: 25C Relative Humidity: [65%
Pressure: 1010hPa Phase: Horizontal

RSE_FCC Test Case_FCC 15C 1GHz-25GHz

level (dBuV/m)

1000 1500 2000 24835 3000 6000 20000 2500C
Frequency (MHz)

Frequency Results Limit Over Limit
No. Factor (dB) Detector ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB)
1 2394.000 27.14 0.75 54.0 -26.86 AV H Pass
1 2394.000 38.20 0.75 74.0 -35.80 Peak H Pass
2% 6200.000 20.02 4.81 54.0 -33.98 AV H Pass
2 6200.000 31.12 4.81 74.0 -42.88 Peak H Pass
3% 7650.000 25.42 10.36 54.0 -28.58 AV H Pass
3 7650.000 36.46 10.36 74.0 -37.54 Peak H Pass
4 14164.000 40.70 23.82 54.0 -13.30 AV H Pass
4 14164.000 52.31 23.82 74.0 -21.69 Peak H Pass
5 21472.000 44.07 24.02 54.0 -9.93 AV H Pass
5 21472.000 56.35 24.02 74.0 -17.65 Peak H Pass
6** 24688.001 45.20 23.08 54.0 -8.80 AV H Pass
6 24688.001 56.58 23.08 74.0 -17.42 Peak H Pass
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Temperature: 25°C Relative Humidity: (65%

Pressure: 1010hPa Phase: Vertical

RSE_FCC Test Case_FCC 15C 1GHz-25GHz

M1

60 iz

2 40 N

230
ZS'WWWWWWW“‘MWW

dBuV/i

0012)00 1500 2000 24835 3000 6000 20000 25000
Frequency (MHz)
Frequency Results Limit Over Limit
No. Factor (dB) Detector ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB)

1% 24028.000 46.53 23.30 54.0 -7.47 AV \Y Pass
1 24028.000 56.80 23.30 74.0 -17.20 Peak \Y Pass

2% 9030.000 26.28 11.51 54.0 -27.72 AV Vv Pass
2 9030.000 37.77 11.51 74.0 -36.23 Peak \Y Pass
3 14320.000 41.96 24.92 54.0 -12.04 AV \ Pass
3 14320.000 51.90 24.92 74.0 -22.10 Peak Vv Pass

4+ 21220.000 44.75 24.08 54.0 -9.25 AV \ Pass
4 21220.000 54.73 24.08 74.0 -19.27 Peak \ Pass

5** 8060.000 25.51 10.20 54.0 -28.49 AV Vv Pass
5 8060.000 36.97 10.20 74.0 -37.03 Peak \Y Pass

6** 2488.000 27.66 1.54 54.0 -26.34 AV \ Pass
6 2488.000 39.34 1.54 74.0 -34.66 Peak \ Pass
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802.11g Middle Channel
Temperature: 25°C Relative Humidity: (65%

Pressure: 1010hPa Phase: Horizontal

RE_FCC Test Case_FCC 15B 1GHz-25GHz
90

85
80
75

£
3 40 Mz
)
S35 M1
[
33 e
» W%J B WWWW
20 -
. . WW
WW
10
50
00
1000 1500 2000 24835 3000 6000 20000 2500¢
Frequency (MHz)
Frequency Results Limit Over Limit
No. Factor (dB) Detector ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB)
1% 1292.000 23.09 -19.44 54.0 -30.91 AV H Pass
1 1292.000 29.90 -19.44 74.0 -44.10 Peak H Pass
2% 2484.000 29.67 -13.55 54.0 -24.33 AV H Pass
2 2484.000 34.21 -13.55 74.0 -39.79 Peak H Pass
3 7700.000 26.79 10.88 54.0 -27.21 AV H Pass
3 7700.000 36.82 10.88 74.0 -37.18 Peak H Pass
4** 14368.000 42.70 24.92 54.0 -11.30 AV H Pass
4 14368.000 52.84 24.92 74.0 -21.16 Peak H Pass
5** 18496.000 41.96 22.62 54.0 -12.04 AV H Pass
5 18496.000 52.93 22.62 74.0 -21.07 Peak H Pass
6** 24327.999 46.18 23.20 54.0 -7.82 AV H Pass
6 24327.999 56.20 23.20 74.0 -17.80 Peak H Pass

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China

Shenzhen STS Test Services Co Ltd. Tel: + 86755 3688 6288 Fax:+ 86 755 3688 6277 Http://www.stsapp.com E-mail: sts@stsapp.com




)

N
\—/ Page 39 of 84 Report No.: STS1811128W01

Temperature: 25°C Relative Humidity: (65%

Pressure: 1010hPa Phase: Vertical

RE_FCC Test Case_FCC 15B 1GHz-25GHz

3 45
?, 40 L\
)
S35 Mt
[
? P MM |
T T N P
P bl
" W’ | e
15 - JAWW
10
50
00
1000 1500 2000 24835 3000 6000 20000 2500C
Frequency (MHz)
Frequency Results Limit Over Limit
No. Factor (dB) Detector ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB)
1% 1280.000 23.53 -19.45 54.0 -30.47 AV Vv Pass
1 1280.000 29.79 -19.45 74.0 -44.21 Peak \% Pass
2% 2450.000 30.04 -13.79 54.0 -23.96 AV \% Pass
2 2450.000 34.66 -13.79 74.0 -39.34 Peak Vv Pass
3% 7710.000 26.31 10.52 54.0 -27.69 AV Vv Pass
3 7710.000 36.83 10.52 74.0 -37.17 Peak \% Pass
4** 14416.000 42.72 25.52 54.0 -11.28 AV \% Pass
4 14416.000 52.33 25.52 74.0 -21.67 Peak \% Pass
5** 18592.000 41.51 22.14 54.0 -12.49 AV \% Pass
5 18592.000 52.26 22.14 74.0 -21.74 Peak Vv Pass
6** 24207.999 46.19 23.24 54.0 -7.81 AV \% Pass
6 24207.999 56.08 23.24 74.0 -17.92 Peak Vv Pass
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802.11g High Channel
Temperature: 25°C Relative Humidity: (65%

Pressure: 1010hPa Phase: Horizontal

RSE_FCC Test Case_FCC 15C 1GHz-25GHz

=45
M3

3 4

S % ML

T iy o]

3 30 r
- WWWWWW“MWWWM
ey M
15 (ruan
" WW
50
00
1000 1500 2000 24835 3000 6000 20000 2500C

Frequency (MHz)
Frequency Results Limit Over Limit
No. Factor (dB) Detector ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB)

1 7220.000 24.30 8.82 54.0 -29.70 AV H Pass
1 7220.000 35.49 8.82 74.0 -38.51 Peak H Pass
2% 8920.001 27.47 12.66 54.0 -26.53 AV H Pass
2 8920.001 38.60 12.66 74.0 -35.40 Peak H Pass
3** 2438.000 27.64 1.13 54.0 -26.36 AV H Pass
3 2438.000 38.06 1.13 74.0 -35.94 Peak H Pass
4 7220.000 24.30 8.82 54.0 -29.70 AV H Pass
4 7220.000 35.49 8.82 74.0 -38.51 Peak H Pass
5** 14320.000 42.50 24.92 54.0 -11.50 AV H Pass
5 14320.000 51.96 24.92 74.0 -22.04 Peak H Pass
6** 23979.999 45.75 23.31 54.0 -8.25 AV H Pass
6 23979.999 57.86 23.31 74.0 -16.14 Peak H Pass
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Temperature: 25°C Relative Humidity: (65%
Pressure: 1010hPa Phase: Vertical
RSE_FCC Test Case_FCC 15C 1GHz-25GHz

90
85
80
75
70
6
60 M4
55 M6 M5
50 W
45 | iy

M2 i
M3 M1 N, .m)\AMW

level (dBuV/m)
8 8
lI\_
E %
;;g
<]
3
4

15 e
" m/ww/\/ﬂ/"/
50
00
1000 1500 2000 24835 3000 6000 20000 25000
Frequency (MHz)
Frequency Results Limit Over Limit
No. Factor (dB) Detector ANT Verdict
(MHz) (dBuV/m) (dBuV/m) (dB)
1** 7670.000 25.61 10.29 54.0 -28.39 AV Vv Pass
1 7670.000 36.22 10.29 74.0 -37.78 Peak \% Pass
2% 2394.000 26.76 0.75 54.0 -27.24 AV Vv Pass
2 2394.000 39.04 0.75 74.0 -34.96 Peak \% Pass
3 2926.000 26.48 1.67 54.0 -27.52 AV \% Pass
3 2926.000 37.95 1.67 74.0 -36.05 Peak \% Pass
4** 24039.999 46.36 23.29 54.0 -7.64 AV Vv Pass
4 24039.999 55.90 23.29 74.0 -18.10 Peak \% Pass
5% 14452.000 41.75 24.56 54.0 -12.25 AV Vv Pass
5 14452.000 52.57 24.56 74.0 -21.43 Peak Vv Pass
6** 10200.001 28.24 12.33 54.0 -25.76 AV Vv Pass
6 10200.001 51.17 12.33 74.0 -22.83 Peak Vv Pass

Note: 802.11b, 802.11g, 802.11n (HT-20) mode all have been tested, the worst case is 802.11g, only
show the worst case.
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3.3.7 TEST RESULTS (RESTRICTED BAND)

802.11b-Low
Horizontal
100.0 dBu¥/m
Limit1: —_—
Limit2- —_—
60
1 ZM
200
2300.000 2312.20 232440 233660  2348.80  2361.00 237320 238540  2397.60 242200 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2331.354 56.08 -7.79 48.29 74.00 -25.71 peak
2 2390.000 54.31 -7.54 46.77 74.00 -27.23 peak
Vertical
100.0 dBu¥/m
Limit1: —_
Limit2: —_—
[H1]
! M
et M ot S AP SR g St o it o
200
2300.000 2312.20 232440 233660  2348.80  2361.00 237320 238540  2397.60 242200 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2335.014 56.44 -8.04 48.40 74.00 -25.60 peak
2 2390.000 55.19 -7.81 47.38 74.00 -26.62 peak
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802.11b-High
Horizontal
100.0 dBu¥/m
Limit1: —_—
Limit2- —_—
60
I 1 2
200
2452.000 2461.80 247160 248140 249120 2501.00 2510.80 252060  2530.40 2550.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2483.500 54.93 -7.13 47.80 74.00 -26.20 peak
2 2508.350 56.10 -7.04 49.06 74.00 -24.94 peak
Vertical
100.0 dBu¥/m
Limit1: —_—
Limit2- —_—
60
W X
200
2452.000 2461.80 247160 248140 249120 2501.00 2510.80 252060  2530.40 2550.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2483.500 54.91 -7.43 47.48 74.00 -26.52 peak
2 2519.032 56.71 -7.32 49.39 74.00 -24.61 peak
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802.11g-Low
Horizontal
100.0 dBu¥/m
Limit1: —_
Limit2: —_—
[H1]
] 2
20,0
2300.000 231220 2324.40 2336.60 2348.80 2361.00 2373.20 2385.40 Z397.60 242200 MHz
No Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2338.308 56.12 -7.76 48.36 74.00 -25.64 peak
2 2390.000 54.72 -7.54 47.18 74.00 -26.82 peak
Vertical
100.0 dBu¥/m
Limit1: —_
Limit2: —_
60
] ZM
ot M e A PR s bl e Bt et b b b it S
20.0
2300.000 2312.20 2324.40 2336.60 2348.80 2361.00 2373.20 238540 2397.60 2422.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2353.802 56.43 -7.97 48.46 74.00 -25.54 peak
2 2390.000 54.79 -7.81 46.98 74.00 -27.02 peak
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802.11g-High
Horizontal
100.0 dBu¥/m
Limit1: —_—
Limit2- —_—
60
2
200
2452.000 2461.80 247160 248140 249120 2501.00 2510.80 252060  2530.40 2550.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)

1 2483.500 53.62 -7.13 46.49 74.00 -27.51 peak
2 2517.268 55.78 -7.02 48.76 74.00 -25.24 peak
Vertical

100.0 dBu¥/m
Limit1: —_—
Limit2- —_—

™

1]
] :wwwmwmmw
20.0
2452000 2461.80 2471.60 2441.40 2491.20 2501.00 2510.80 2520.60 2530.40 2550.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)

1 2483.500 54.29 -7.43 46.86 74.00 -27.14 peak
2 2517.856 57.27 -7.32 49.95 74.00 -24.05 peak
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802.11HT(20)-Low
Horizontal

100.0  dBu¥/m
Limit1: —_
Limit2: —_—

.

[H1]
: il
2
20,0
2300.000 231220 2324.40 2336.60 2348.80 2361.00 2373.20 2385.40 Z397.60 242200 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2343.432 56.83 -7.73 49.10 74.00 -24.90 peak
2 2390.000 54.43 -7.54 46.89 74.00 -27.11 peak
Vertical
100.0 dBu¥/m
Limit1: —_
Limit2: —_
60
3 ZWJ
ottt s i e ethaebstapsin sl s bt uheaonsafoss
20.0
2300.000 2312.20 2324.40 2336.60 2348.80 2361.00 2373.20 238540 2397.60 2422.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2336.356 56.49 -8.04 48.45 74.00 -25.55 peak
2 2390.000 54.99 -7.81 47.18 74.00 -26.82 peak
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802.11HT(20)-High
Horizontal

Limit1: —_—

Limit2: —_

100.0  dBu¥/m

T

[H1]
RU-. B R
MWMM\:NMMM«W
200
2452.000 2461.80  2471.60 248140 249120 2501.00  2510.80 252060  2530.40 2550.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)

1 2483.500 56.00 -7.13 48.87 74.00 -25.13 peak
2 2512172 56.58 -7.03 49.55 74.00 -24 .45 peak
Vertical

100.0 dBu¥/m
Limit1: —_—
Limit2- —_—
[H1]
WIW
: B ot Tyttt st ket b
200
2452.000 2461.80  2471.60 248140 249120 2501.00  2510.80 252060  2530.40 2550.00 MHz
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB/m) (dBuV/m) (dBuV/m) (dB)
1 2483.500 55.84 -7.43 48.41 74.00 -25.59 peak
2 2519.816 56.56 -7.32 49.24 74.00 -24.76 peak
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4 CONDUCTED SPURIOUS & BAND EDGE EMISSION

41 APPLIED PROCEDURES / LIMIT

According to FCC Part 15.247(d)and RSS-247 Clause 5.5, in any 100kHz bandwidth outside the
frequency band in which the spread spectrum or digitally modulated intentional radiator is operating,
the radio frequency power that is produced by the intentional radiator shall be at least 20dB below
that in the 100kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement.

4.2 TEST PROCEDURE

Spectrum Parameter Setting
Detector Peak
Start/Stop Frequency 30 MHz to 10th carrier harmonic
RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold
For Band edge
Spectrum Parameter Setting
Detector Peak

Lower Band Edge: 2300 to 2422 MHz
Upper Band Edge: 2452to 2500 MHz
RB / VB (emission in restricted band) 100 KHz/300 KHz

Start/Stop Frequency

Trace-Mode: Max hold

4.3 DEVIATION FROM STANDARD

No deviation.

4.4 TEST SETUP

e

Spectrum Analyzer EUT

The EUT which is powered by the Battery, is coupled to the Spectrum Analyzer; the RF load
attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to correct
the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW.

4.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special operating
condition is specified in the follows during the testing.
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4.6 TEST RESULTS
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Temperature : 25°C

Relative Humidity : |60%

Test Voltage : DC 12V

Test Mode TX b Mode /CHO1, CHO6, CH11

CH 01

Agilent Spectrum Analyzer - Swept SA

Res BW 100 kHz

RL FF S0 AC SENSE:INT ALIGN AUTO 0%:00:01 PMHov 15, 2018
Center Freq 12.515000000 GHz ) Avg Type: Log-Pwr RACE[- 345 6
PNO: Fast (50 Trig: Free Run TYPE I ik
IFGain:Low #Atten: 30 dB DETP PPPFP P
Ref Offset0.5 dB Mkr1 2.411 5 GHz]
10 dBidiv__Ref 17.75 dBm 7.753 dBm
Log 1
775
225
-123 -12.25 dbim|
223
323
423 A
-52.3 2 3
62.3
723 I
Start 30 MHz

Stop 25.00 GHz
Sweep 2.387 s (40001 pts

#VBW 300 kHz

24115 GHz
3.204 3 GHz

5.430 4 GHz
241104 GHz

7.753 dBm
£6.893 dBm
£6.951 dBm
49520 dBm

I3

‘STATUS ‘

Agilent Spectrum Analyzer - Swept SA

RF

50 & AC SEMNSE:INT| ALTEN AUTO 01:03:46 PMMNov 15, 2018
ICenter Freq 12.515000000 GHz | i Avg Type: Log-Pwr WRACE[TT- 545 6
PNO: Fast (50 Trig: Free Run TYPE|I1
IFGain:Low #htten: 30 dB oerlP PPPPP
Mkr1 2.436 5 GHz|
Ref Offset 0.5 dB
10 dBidiv___Ref 15.63 dBm 5.628 dBm
Log 1
563
437
144 HLEILEL |
244
34
4
Ere = 3
. (= —————L L et it
Bk
Jul
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.387 s (40001 pts

24366 GHz
31776 GHz
8.597 7 GHz

24.0230 GHz

STovo-NoaaRwN

® =

FUNCTION FLNC

5628 dBm
£56.093 dBm
£7.443 dBm
-48.690 dBm

IS

|

MSG

‘STATUS ‘

Shenzhen STS Test Services Co., Ltd.
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Agilent Spectrum Analyzer - Swept SA
RL RF 50 @
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CH 11

SENSE!INT ALIGN AUTO 01:05:31 PMNov 15, 2018

ICenter Freq 12.515000000 GHz Avg Type: Log-Pwr TRACE[[2 345 6
PNO: Fast 0 Trig:Free Run TYPE[M bt

IFGain:Low #Atten: 30 dB oeTlP PP PP P

Ref Offset 0.5 dB
Ref 15.19 dBm

Mkr1 2.460 8 GHz|
5.188 dBm

10 dBidiv
Log

il

513

-4.81

-148

-14.51 o)

e M
48

4.8

Start 30 MHz
Res BW 100 kHz

Stop 25.00 GHz
Sweep 2.387 s (40001 pts

#VBW 300 kHz

N 1 f 24608 GHz 5.188 dBm
2 N 1 f 25045 GHz £6.027 dBm
3N 1 f 6.216 3 GHz £7.069 dBm
4 N 1 f 236760 GHz -48.832 dBm
5 =
8
7
8
9
10
1 Bl
< i 3
MSG ‘STATUS‘

Shenzhen STS Test Services Co., Ltd.
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Band edge

CH 01

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE!INT ALIGN AUTO 01:00:35 PMNov 15, 2018
Center Freq 2.361000000 GHz | . Avg Type: Log-Pwr TRACE[112 545 5
PNO: Fast GO Trig: Free Run TPE IV e

IFGain:Low #Atten: 30 B oer|P PPPPP

Ref Offset0.5 dB Mkr1 2.411 508 GHz|

E%gBldiv Ref 17.80 dBm 7.804 dBm

780 ’1
220 W"M%
122 ﬂw rwz.g\al’him

422 J‘-X

! b
- I Y Valll
s el PPN RN PR PN E YRV A R,
722
Start 2.30000 GHz Stop 2.42200 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 11.67 ms (1001 pts)

2411508 GHz 7.804 dBm
2.396 990 GHz -36.442 dBm
2399552 GHz -36.000 dBm

"
£

I3

‘STATUS ‘

CH 11

Agilent Spectrum Analyzer - Swept SA

RL FF S0 AC SENSE:INT ALIGN AUTO 01:06:05 PMHov 15, 2018
Center Freq 2.476000000 GHz | ) Avg Type: Log-Pur wAcE[ 555 6
PNO: Fast (50 Trig: Free Run TYPE I ik
IFGain:Low #Atten: 30 dB DETP PPPFP P
Ref Offset 0.5 dB Mkr1 2.461 504 GHz
10 dBidiv__Ref 17.74 dBm 7.737 dBm
Log
1
774
225

e /ﬂ i

423 wb\"\ ;

-12.26 i)

s A O] et Mana,

: Y A
-62.3

723

Start 2.45200 GHz Stop 2.50000 GHz

Res BW 100 kHz #VBW 300 kHz Sweep 4.600 ms (1001 pts)

N 1 2461504 GHz 7.737 dBm

2 N 1 f 2483536 GHz 51958 dBm

3N 1 f 2,490 016 GHz 45.465 dBm

4

5 =
6

7

8

9

10

1 w
<

I3

MSG

‘STATUS ‘
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Temperature : 25°C Relative Humidity : |60%
Test Voltage : DC 12V Test Mode : TX g Mode /CHO1, CHO6, CH11

CH 01

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE!INT ALIGN AUTO 01:15:49 PMNoy 15, 2018
Center Freq 12.515000000 GHz | . Avg Type: Log-Pwr TRACE[112 545 5
PNO:Fast 50 Trig:Free Run TYFE(V] k-
IFGain:Low #Atten: 30 dB cerff FRFP P
Mkr1 2.413 4 GHz|
Ref Offset 0.5 dB
10 dBidiv__Ref 14.65 dBm 4.649 dBm
Log 1
465
536
154 -15.35 dBm|
254
354
4
-45.4 7 3
554
-65.4
JEAI
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #V/BW 300 kHz Sweep 2.387 s (40001 pts

N 1 f 24134 GHz 4.649 dBm

2 N 1 f 3.270 5 GHz 57,024 dBm

3 N 1 f 53767 GHz 56811 dBm

4 N 1 f 241747 GHz £0.082 dBm

5 E

6

7

8

9

10

1" ~
] i | B
MsG ‘STATUS‘

CHO06

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE!INT ALIGN AUTO 01:11:13 PMNoy 15, 2018
Center Freq 12.515000000 GHz | . Avg Type: Log-Pwr TRACE[112 545 5
PNO:Fast 50 Trig:Free Run TYFE(V] k-
IFGain:Low #Atten: 30 dB oeTF FRFP P
Mkr1 2.442 1 GHz|
Ref Offset 0.5 dB
10 dBidiv__ Ref 13.10 dBm 3.095 dBm
Log 1
310
580
6G -16.91 dBm|
269
369
469 — 3 A
569
-66.9
JEBI
Start 30 MHz Stop 25.00 GHz
Res BW 100 kHz #V/BW 300 kHz Sweep 2.387 s (40001 pts

N 1 f 24421 GHz 3.096 dBm
N 1 f 25068 GHz 56243 dBm
N 1 f 6.3418 GHz 57.476 dBm
N 1 f 246292 GHz -49.378 dBm

|

< il

‘STATUS ‘
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50 & AC

ALTEN AUTO 01:07:56 PMNov 15, 2018

RL RF
ICenter Freq 12.515000000 GHz

| Avg Type: Log-Pwr TRACE[1 - 5456

PNO: Fast 0  Trig:Free Run
IFGain:Low #Atten: 30 dB

TYPE|V it
CETP FPPPP

Ref Offset 0.5 dB

10 dBidiv__ Ref 11.24 dBm
Log

Mkr1 2.468 3 GHz
1.244 dBm

b1

124

876

-18.8

-18.76 i)

-85

-368.8

458

-56.8
668

768

Start 30 MHz
Res BW 100 kHz

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.387 s (40001 pts

2 N 25039 GHz 53721 dBm
3 N 7.8749 GHz £7.279 dBm
4 N 241518 GHz -49.469 dBm
5 E
8
7
8
9
10
1 -
E3] i | =
MSG

246683 GHz

1.244 dBm

‘STATUS ‘
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Band edge

CH 01

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE!INT ALIGN AUTO 01:16:22 PMNoy 15, 2018
Center Freq 2.361000000 GHz | . Avg Type: Log-Pwr TRACE[112 545 5
PNO: Fast GO Trig: Free Run TPE IV e

IFGain:Low #Atten: 30 B oer|P PPPPP

Ref Offset0.5 dB Mkr1 2.405 774 GHz|

E%gBldiv Ref 15.00 dBm 5.000 dBm

500 '1
-5.00 ww
180 J 1500 ugm

=250 , J‘

e
A0 [P PR umm v U
650
=720
Start 2.30000 GHz Stop 2.42200 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 11.67 ms (1001 pts)

2405774 GHz 5.000 dBm
2396014 GHz -31568 dBm
2398210 GHz -27.948 dBm

"
£

I3

‘STATUS ‘

CH11

Agilent Spectrum Analyzer - Swept SA

RL RF 50 & AC SEMNSE:INT| ALTEN AUTO 01:08:30 PMMov 15, 2018
Center Freq 2.476000000 GHz | ) Avg Type: Log-Pur wAcE[ 555 6
PNO: Fast (50 Trig: Free Run TYPE I ik
IFGain:Low #htten: 30 dB oerlP PPPPP
Mkr1 2.455 744 GHz
Ref Offset 0.5 dB
10 dBidiv___Ref 15.04 dBm 5.043 dBm
Log .1
504
e APl - Fo ool
50 .H] I\\n ~14.95 |
250
60 oty f ) (%
e TR
550 s S ST
550
750
Start 2.45200 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 4.600 ms (1001 pts)

2455744 GHz 5.043 dBm
2483584 GHz -38.014 dBm
2484544 GHz -41.400 dBm

"
£

I3

‘STATUS ‘

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China

Shenzhen STS Test Ser\nces Co Ltd. Tel: + 86-755 3688 6288 Fax:+ 86 755 3688 6277 Http://www.stsapp.com E-mail: sts@stsapp.com




Page 55 of 84 Report No.: STS1811128W01

Temperature : |25°C

Relative Humidity : |60%

Test Voltage : |DC 12V

Test Mode : TX n Mode(20M) /CHO1, CHO6, CH11

CH 01

Agilent Spectrum Analyzer - Swept SA

RF 50 & AC

SEMNSE:INT| ALTEN AUTO 01:18:28 PMNov 15, 2018

ICenter Freq 12.515000000 GHz

| Avg Type: Log-Pwr TRACE[1 - 5456

TYPE|11

PNO: Fast 0  Trig:Free Run il Wm

IFGain:Low #iAtten: 30 dB

Ref Offset 0.5 dB

10 dBidiv__ Ref 11.04 dBm
Log

Mkr1 2.417 1 GHz
1.042 dBm

1
104

896

-18.0

-18.96 i)

-280

-390

-480

-59.0
690

790

Start 30 MHz
Res BW 100 kHz

Stop 25.00 GHz
Sweep 2.387 s (40001 pts

#VBW 300 kHz

24171 GHz

1.042 dBm

Agilent Spectrum Analyzer - Swept SA
50 & AC

2 N 3.224 9 GHz £6.873 dBm
3 N 597564 GHz £7.337 dBm
4 N 245811 GHz -49.646 dBm
5 =
8
7
8
9
10
1 v
] i | =
MSG ‘STATUS‘

ALTEN AUTO

15,2018

RL RF
Center Freq 12.5

15000000 GHz | B Avg Type: Log-Pur
. rig: Free Run PYPITNTYY
Illijg:l:)i-n;FLa:\tu & #iAtten: 30 dB DETPPPPP P
MKr1 2.438 4 GHz|
Ref Offset 0.5 dB
10 dBidiv__Ref 13.14 dBm 3.140 dBm
Log 1
3.14
655
-16.9 -16.86 dbim|
253
362 .
453 5 3
-56.9
66.9
763
Start 30 MHz

Res BW 100 kHz

Stop 25.00 GHz
Sweep 2.387 s (40001 pts

#VBW 300 kHz

N 1 f 24384 GHz 3.140 dBm
2 N 1 f 26400 GHz £7.603 dBm
3N 1 f 5.644 6 GHz £7.366 dBm
4 N 1 f 23.847 0 GHz -48.745 dBm
5 =
8
7
8
9
10
1 v
] i | =
MSG ‘STATUS‘

Shenzhen STS Test Services Co., Ltd.
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Agilent Spectrum Analyzer - Swept SA
RL
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CH 11

RF 50 @ SENSE!INT ALIGN AUTO 01:22:35 PMNov 15, 2018
ICenter Freq 12.515000000 GHz Avg Type: Log-Pwr TRACE[[2 345 6
PNO:Fast 50 Trig:Free Run TYFE(V] k-
IFGain:Low #Atten: 30 dB oeTF FRFP P
Ref Offset0.5 dB Mkr1 2.469 6 GHz|
10 dBidiv_ Ref 11.32 dBm 1.320 dBm
Log
)
132
868
BT -18.68 dBi|
287
87
L3
48,7 2 3

BB

-

-68.7

BT

Start 30 MHz
Res BW 100 kHz

Stop 25.00 GHz
Sweep 2.387 s (40001 pts

#VBW 300 kHz

N 1 f 2.469 6 GHz
2 N 1 f 25046 GHz
3N 1 f 8.068 6 GHz
4 N 1 f 24175 4 GHz
5
6
7
8
9
10
11

1.320 dBm
54.369 dBm
£56.612 dBm
49611 dBm
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Band edge

CH 01

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE!INT ALIGN AUTO 01:19:01 PMNoy 15, 2018

Center Freq 2.361000000 GHz | . Avg Type: Log-Pwr TRACE[112 545 5

PNO: Fast GO Trig: Free Run TYPE|I¥] ko

IFGain:Low iAtten: 30 B cer|F FPRPP

Ref Offset 0.5 dB Mkr1 2.405 774 GHz

jodsidiv__Ref 13.63 dBm 3.631 dBm
og

363 .1

64 f 1637 uarlk

264 3

364

454 -
[ e
=) pahseptrdiee lonz D uan DI

-66.4

764

Start 2.30000 GHz Stop 2.42200 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 11.67 ms (1001 pts)

2405774 GHz 3.631 dBm
2396 990 GHz -34.766 dBm
2398576 GHz -31.871 dBm

I3

< I |

|

MSG ‘STATUS ‘

CH 11

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SENSE!INT ALIGN AUTO 01:23:09 PMNov 15, 2018
Center Freq 2.476000000 GHz | ) Avg Type: Log-Pwr TRAGEN1[>3 45 6
PNO: Fast GO Trig: Free Run TPE IV e

IFGain:Low #Atten: 30 B oer|P PPPPP

Ref Offset0.5 dB Mkr1 2.455 744 GHz|
j0deidiv__Ref 13.55 dBm 3.545 dBm

iy I

545 ’j
ABE 16,48 o)

5 Pt 23

gt

455 Petanagep
R
£65
65
765
Start 2.45200 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 4.600 ms (1001 pts)

N 1 2455744 GHz 3.545 dBm
2 N 1 f 2483536 GHz -39.662 dBm
3N 1 f 2484592 GHz -41.403 dBm
4
5 E
8
7
8
9
10
1 v
] i | =

MSG ‘STATUS ‘
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5 POWER SPECTRAL DENSITY TEST

5.1 APPLIED PROCEDURES / LIMIT

FCC Part15.247,Subpart C
RSS-247 Issue 2

. . Frequency
Section Test Item Limit Range (MHz) Result
15.247(e) Power Spectral <8 dBm
RSS-247 Clause 5.2(b) Density (RBW 23KHz) | 2400-2483.5 | PASS

5.2 TEST PROCEDURE

1) Set analyzer center frequency to DTS channel center frequency.

2) Set the span to 1.5 times the DTS channel bandwidth.

3) Setthe 100 kHz 2 RBW 23 kHz.

4) Setthe VBW = 3 x RBW.

5) Detector = peak.

6) Sweep time = auto couple.

7) Trace mode = max hold.

8) Allow trace to fully stabilize.

9) Use the peak marker function to determine the maximum amplitude level.

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

5.3 DEVIATION FROM STANDARD

No deviation.

5.4 TEST SETUP

EUT SPECTRUM
ANALYZER

5.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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5.6 TEST RESULTS

Temperature: 25°C Relative Humidity: |60%
Test Voltage: DC 12V Test Mode: TX b Mode /CHO1, CHO06, CH11
Test Mode Frequency Power Density Limit Result
(MHz) (dBm/3kHz) (dBm/3KHz)
2412.00 -5.832 <8.00 PASS
b mode
2437.00 -6.905 <8.00 PASS
(1 Mbps)
2462.00 -4.113 <8.00 PASS
TX CHO1
e, T iy heveews e
E%gBIdiv E;ffofie;?isaﬁ ke 2-4];.82??24.é;BHn§
.1
. : .WWW ; MMW i
T ) AV
mpﬂ (] o T
Center 2.412000 GHz Span 16.00 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.687 s {1001 pts)

IM 56 | |STATUS |
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TX CHO06

RL RF 509 AC SENSE!INT ALIGNAUTO 01:04:12 PMHow 15, 2018
Center Freq 2.437000000 GHz ‘ Avg Type: Log-Pwr TRecE[l[Z 2456
PNO: Fast (50 Trig: Free Run Avg|Hold: 8/100 TYPE| M it
IFGain:Low #Atten: 30 dB oetlP PPP PP
Mkr1 2.436 408 GHz
Ref Offset0.5 dB
10 dBidiv__Ref 3.10 dBm -6.905 dBm
og
1
690 ’
N e W W"ﬂ\n WMWMMM
288 b i f W
-36.9
159
-56.9
669
769
6.9
Center 2.437000 GHz Span 16.00 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.687 s (1001 pts)
IMSG‘ |5TATU5|

Agilent Spectrum Analyzer - Swept SA

TX CH11

500  AC

SEMSE:INT| ALIGN AUTO 01:06:31 PMMov 15, 2018

RL RF
Center Freq 2.462000000 GHz

‘ Avg Type: Log-Pwr TR&CE[T- 2456

PNO: Fast (50 Trig: Free Run Avg|Hold: 8/100
IFGain:Low #Atten: 30 dB

TYPE| M visthp-
cETP PPPPP

Ref Offset 0.5 dB

10 dBidiv  Ref 5.89 dBm
Log

Mkr1 2.462 768 GHz
-4.113 dBm

-4

241

O L ki

Fa

O
o

541

741

841

Center 2.462000 GHz
|#Res BW 3.0 kHz

Span 16.00 MHz

#VBW 10 kHz Sweep 1.687 s (1001 pts)

IMSG‘

Shenzhen STS Test Services Co., Ltd.

|5m‘ru5|

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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=
Temperature: 25°C Relative Humidity: |60%
Test Voltage: DC 12v Test Mode: TX g Mode /CHO1, CHO06, CH11
Test Mode Frequency Power Density Limit Result
(MHz) (dBm/3kHz) (dBm/3KHz)
2412.00 -10.051 < 8.00 PASS
g mode
2437.00 -9.732 < 8.00 PASS
(6 Mbps)
2462.00 -9.890 < 8.00 PASS
TX CHO1
Ce:ter FreqR F2.41;;100?;00 GHz | SENSE‘_WT AUGN-:EOTVP& Log-Pwr m:m‘:i:ygfv 12’ jﬂﬁmﬁ
PNO: FLE:‘W ] ;;g;ﬁrg:l:;n Avg[Hold: 5100 T\;:E ;ﬂ:\,\g}m
s, R8s dam o 051 dBm

)
MWLMWMWWMM /WMMN\:\M’\}WMMNNW\N

iﬁm kumnw %‘V\M)\

801

Center 2.41200 GHz Span 24.00 MHz
|#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.531 s (1001 pts)
IMSG‘ |STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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TX CHO06

RL RF 500  AC SEMSE:INT| ALIGN AUTO 01:11:39 PMMov 15, 2018
Center Freq 2.437000000 GHz | Avg Type: Log-Pwr T e
PNO: Fast o Trig:FreeRun Avg[Hold: 5100 TVPE M it

IFGain:Low #Atten: 30 dB pETIP PPPP P

Ref Offset 0.5 dB

Mkr1 2.437 888 GHz
-9.732 dBm

NARRA A AN

DAL A,

1L%gBldiv Ref 0.27 dBm
3873

-197

S L

A
l\ﬂMf“Mﬁ

M

Center 2.43700 GHz
|#Res BW 3.0 kHz

Span 24.00 MHz

#VBW 10 kHz Sweep 2.531 s (1001 pts)

IMSG‘

Agilent Spectrum Analyzer - Swept SA

|5m‘ru5|

TX CH11

500  AC

RL it SEMSE:INT| ALIGN AUTO 01:08:56 PMMov 15, 2018
Center Freq 2.462000000 GHz | Avg Type: Log-Pwr R YIS
PNO: Fast o Trig:FreeRun Avg[Hold: 5100 TVPE M it

IFGain:Low #Atten: 30 dB pETIP PPPP P

Ref Offset 0.5 dB

Mkr1 2.456 984 GHz

1L%gBldiv Ref 0.11 dBm -9.890 dBm
1
’1
-9.89
. Jvﬂ} \4
-39.9 ﬁﬂ“ Py

ot

599

739

899

Center 2.46200 GHz
|#Res BW 3.0 kHz

Span 24.00 MHz

#VBW 10 kHz Sweep 2.531 s (1001 pts)

IMSG‘

Shenzhen STS Test Services Co., Ltd.

|5m‘ru5|

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
Tel: + 86 755 3688 6288 Fax:+ 86 755 3688 6277 Http://www.stsapp.com

E-mail: sts@stsapp.com




)

g
S
\\// Page 63 of 84 Report No.: STS1811128W01

Temperature: 25°C Relative Humidity:|60%
Test Voltage: DC 12v Test Mode: TX n Mode(20M) /CHO1, CHO6, CH11
Test Mode Frequency Power Density Limit Result
(MHz) (dBm/3kHz) (dBm/3KHz)
2412.00 -11.667 < 8.00 PASS
n(HT20) mode
2437.00 -12.082 < 8.00 PASS
(MCS0)
2462.00 -11.345 < 8.00 PASS
TX CHO1
Ce:ter Fr(-;qR F2.~‘11;;10()?)C()() GHz | SENSE‘_WT AUGN-:EOTVPei Log-Pwr m:wé:*:yg?v 12 inﬁmﬁ
PNO: FLE:‘W ] ;;g:ezrg: I:;n Avg[Hold: 5100 T\;:E ;ﬂ:\,\g}m
s, ReT dam e o7 dBm
’1
wamwwwmwwmwwmwwwmmw
- X
17 sl b Vl"whmm
e YTHYT
Center 2.41200 GHz Span 26.00 MHz
|#Res BW 3.0 kHz #/BW 10 kHz Sweep 2.741 s (1001 pts)
IMSG‘ |STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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TX CHO06

RL RF 500  AC SEMSE:INT| ALIGN AUTO 01:21:12 PMMov 15, 2018
Center Freq 2.437000000 GHz | Avg Type: Log-Pwr TRACE[- 5456
PNO: Fast o Trig:FreeRun Avg|Hold: 5100 TYPE | Wikt

IFGain:Low #Atten: 30 dB pETIP PPPP P

Ref Offset0.5 dB Mkr1 2.442 876 GHz

Ref -2.08 dBm -12.082 dBm

10 dBidiv
Log

e il

e e e

I
ARaE i

Center 2.43700 GHz
|#Res BW 3.0 kHz

Span 26.00 MHz

#VBW 10 kHz Sweep 2.741 s (1001 pts)

IMSG‘

|5m‘ru5|

TX CH11

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q AC SENSE:INT ALIGN AUTO 01:23:35 PMNov 15, 2018
Center Freq 2.462000000 GHz Avg Type: Log-Pwr TRACE[- 5456
PNO: Fast (5O Trig: Free Run Avg|Hold: 5/100 TYPE| M itk

IFGain:Low #Atten: 30 dB pETIP PPPP P

Ref Offset05 dB Mkr1 2.453 576 GHz

Ref -1.35 dBm -11.345 dBm

10 dBidiv
Log

B e e ey

W"ww“r

Center 2.46200 GHz
|#Res BW 3.0 kHz

Span 26.00 MHz

#VBW 10 kHz Sweep 2.741 s (1001 pts)

IMSG‘

Shenzhen STS Test Services Co., Ltd.

|5m‘ru5|

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
Tel: + 86 755 3688 6288 Fax:+ 86 755 3688 6277 Http://www.stsapp.com
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6 BANDWIDTH TEST

6.1 APPLIED PROCEDURES / LIMIT

FCC Part15.247,Subpart C
RSS-247 Issue 2&RSS-Gen Issue 5

Frequency Range
Section Test Item Limit Result
(MHz)
15.247(a)(2) )
6dB Bandwidth >500KHz 2400-2483.5 PASS
RSS-247 Clause 5.2(b)
RSS-Gen Clause 6.6 99%Bandwidth - 2400-2483.5 PASS

6.2 TEST PROCEDURE

The automatic bandwidth measurement capability of an instrument may be employed using the X
dB bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kHz,
VBW=2=3RBW, peak detector with maximum hold) is implemented by the instrumentation function.
When using this capability, care shall be taken so that the bandwidth measurement is not
influenced by any intermediate power nulls in the fundamental emission that might be=6 dB.

6.3 DEVIATION FROM STANDARD

No deviation.

6.4 TEST SETUP

EUT SPECTRUM
ANALYZER

6.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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6.6 TEST RESULTS

Temperature: 25°C Relative Humidity: |60%
Test Voltage: DC 12V Test Mode: 'CF:)IE':)1Mode /CHO1, CHOG,

Remark: PEAK DETECTOR IS USED

6dB 99% Limit of 6dB

Frequency . . .

Test Mode (MH2) Bandwidth Bandwidth Bandwidth Result
z

(MHz) (MHz) (MHz)

2412.00 8.546 14.019 2 0.50 PASS
b mode

(1 Mbps) 2437.00 9.043 14.022 >0.50 PASS
2462.00 8.546 14.015 >0.50 PASS

6dB Bandwidth TX CH 01

RL RE SO0 AC SENSE!INT ALIGN AUTO 01:31:17 PrNav 15, 2016
Center Freq 2.412000000 GHz ‘ Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 36 dB Radio Device: BTS
10 dBidiv Ref 22.00 dBm
| ]

120

200

-5.00

-18.0

250

550

-48.0

-66.0

G660

Center 2.412 GHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms
Occupied Bandwidth Total Power 22.5 dBm
14.014 MHz
Transmit Freq Error -17.729 kHz OBW Power 99.00 %
x dB Bandwidth 8.546 MHz x dB -6.00 dB
IMSG |STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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6dB BandwidthTX CH 06

Agilent Spectrum Analyzer - Occupied BW
RL RF 506 AC SENSE:INT| ALIGN AUTO 01:03:08 PMMNov 15, 2018
Center Freq 2.437000000 GHz ‘ Center Freq: 2.437000000 GHz Radio Std: None
Trig: Free Run AvglHold:> 10110
‘ HIFGain;Low #Atten: 36 dB Radio Device: BTS

10 dBidiv Ref 22.00 dBm
fiLog
120
2.00 A A (O A oA A B

o o e

60 J .
280 i i

-36.0

-46.0

G50

G0

Center 2.437 GHz Span 20 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 2.533 ms

Occupied Bandwidth Total Power 22.2 dBm
14.026 MHz

Transmit Freq Error -8.136 kHz OBW Power 99.00 %

x dB Bandwidth 9.043 MHz x dB -6.00 dB

UE] |STATUS |

6dB BandwidthTX CH 11

Agilent Spectrum Analyzer - Occupied BW
F S0 AC SENSE:INT| ALIGN AUTO 01:04:53 PMMNov 15, 2018
Center Freq: 2.462000000 GHz Radio Std: Nene

RL Ri
Center Freq 2.462000000 GHz | .
Trig: Free Run AvglHold:> 10110
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS

10 dBidiv Ref 22.00 dBm
fiLog
120

200
o .

500
180 J b

-26.0 JM’ u\(\

-36.0

-46.0

G50

R0

Center 2.462 GHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms

Occupied Bandwidth Total Power 22.2 dBm
14.020 MHz

Transmit Freq Error -11.366 kHz OBW Power 99.00 %

x dB Bandwidth 8.546 MHz x dB -6.00 dB

nsG |5‘mm5 |

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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99%BandwidthTX CH 01

Agilent Spectrum Analyzer - Occupied BW

L RF 506 AC SEMSE:INT| ALIGNAUTO 01:30:52 PMMov 15, 2018
Center Freq 2.412000000 GHz ‘ Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>1010
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS
10 dBidiv Ref 22.00 dBm
fiLog
120
200 s PNSA | AAN
&0 AN
160
-28.0 k’\
s A LA
480 Vil \"\
560
560
Center 2.412 GHz Span 26 MHz
Res BW 200 kHz #/BW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 20.2 dBm
14.019 MHz
Transmit Freq Error 2.758 kHz OBW Power 99.00 %
x dB Bandwidth 9.082 MHz x dB -6.00 dB
IMSG |STATUS|

99%Bandwidth TX CH 06

Agilent Spectrum Analyzer - Occupied BW
F S0 AC SENSE:INT| ALIGN AUTO 01:28:04 PMMNov 15, 2018
Center Freq: 2.437000000 GHz Radio Std: Nene

L il
Center Freq 2.437000000 GHz | .
Trig: Free Run AvglHold:>1010
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS
10 dBidiv Ref 22.00 dBm
fiLog
120
200 e =
500
180 /\/ N \/\
-26.0
o N “oa
-48.0 \\//
580
580
Center 2.437 GHz Span 26 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 20.0 dBm
14.022 MHz
Transmit Freq Error 6.199 kHz OBW Power 99.00 %
x dB Bandwidth 9.080 MHz x dB -6.00 dB
IMSG |STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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99%Bandwidth TX CH 11

Agilent Spectrum Analyzer - Occupied BW
506 AC SEMSE:INT| ALIGNAUTO 01:27:25 PM Moy 15, 2018

L RF
Center Freq 2.462000000 GHz ‘ Center Freq: 2.462000000 GHz Radio Std: None
Trig: Free Run AvglHold:> 10110

#IFGain:Low #Atten: 36 dB Radio Device: BTS

10 dBidiv Ref 22.00 dBm
fiLog
120

200
\./\-J\

-6.00

180
N

-26.0

8.0 \\/'/ W\L\\

-46.0

G50

G0

Center 2.462 GHz Span 26 MHz
Res BW 200 kHz #/BW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 20.0 dBm
14.015 MHz

Transmit Freq Error -251 Hz OBW Power 99.00 %

x dB Bandwidth 9.081 MHz x dB -6.00 dB

UE] |s‘mTus |

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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Temperature: 25°C Relative Humidity: |60%
Test Voltage: DC 12V Test Mode: Eﬁ%MOde /CHO1, CHOG,
6dB 99% Limit of 6dB
Frequency . . .
Test Mode (MH2) Bandwidth Bandwidth Bandwidth Result
z
(MHz) (MHz) (MHz)
2412.00 15.67 16.620 = 0.50 PASS
g mode
(6 Mbps) 2437.00 16.24 16.625 > 0.50 PASS
2462.00 16.05 16.635 > 0.50 PASS

6dB BandwidthTX CH 01

Agilent Spectrum Analyzer - Occupied BW
F S0 AC SENSE:INT| ALIGN AUTO 01:15:11 PMMNov 15, 2018
Center Freq: 2.412000000 GHz Radio Std: None

RL il
Center Freq 2.412000000 GHz | .
Trig: Free Run Avg|Hold:>1010
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS
10 dBidiv Ref 22.00 dBm
fiLog
12.0
200
-5.00
-18.0
-26.0
-38.0
450
-58.0
-68.0
Center 2.412 GHz Span 24 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 3 ms
Occupied Bandwidth Total Power 21.4 dBm
16.441 MHz
Transmit Freq Error -9.743 kHz OBW Power 99.00 %
x dB Bandwidth 15.67 MHz x dB -6.00 dB
IMSG |STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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Agilent Spectrum Analyzer - Occupied BW
RL FF 50
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6dB BandwidthTX CH 06

SEMSE:INT|

ALIGNAUTO

01:10:36 PM Moy 15, 2018

Center Freq: 2.437000000 GHz

Radio Std: Nene

Center Freq 2.437000000 GHz | .
Trig: Free Run Avg|Hold:>1010
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS
10 dBidiv Ref 22.00 dBm
fiLog
12.0
2m A7 e oy e B w—" Tt T i Ui eyl et W
-5.00 ,/\.J"“" L’m’m\‘ L'M
-28.0 ] [
Pl ol e
-38.0
450
-58.0
-68.0
Center 2.437 GHz Span 24 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 3 ms
Occupied Bandwidth Total Power 21.3 dBm
16.450 MHz
Transmit Freq Error -12.440 kHz OBW Power 99.00 %
x dB Bandwidth 16.24 MHz x dB -6.00 dB
IMSG |STATUS|

6dB BandwidthTX CH 11

Agilent Spectrum Analyzer - Occupied BW
F S0 AC SENSE:INT| ALIGN AUTO 01:07:18 PMMNov 15, 2018
Radio Std: Nene

RL il
Center Freq 2.462000000 GHz |

‘ #IFGain:Low

Center Freq: 2.462000000 GHz

Trig: Free Run
#Atten: 36 dB

AvglHold:> 1010

Radio Device: BTS

10 dBidiv Ref 22.00 dBm

fiLog

120
200

=

P

-G.00

o

180

-26.0 "JJ‘J

-36.0

-46.0

G50

R0

Center 2.462 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 24 MHz
Sweep 3 ms

Occupied Bandwidth

16.446 MHz
Transmit Freq Error -10.838 kHz
x dB Bandwidth 16.05 MHz

Total Power

OBW Power
x dB

21.3 dBm

99.00 %
-6.00 dB

nsG

|5‘mm5 |

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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99%BandwidthTX CH 01

Agilent Spectrum Analyzer - Occupied BW

L RF 506 AC SEMSE:INT| ALIGNAUTO 01:30:19 PM Moy 15, 2018
Center Freq 2.412000000 GHz ‘ Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>1010
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS
10 dBidiv Ref 22.00 dBm
fiLog
120
2.00 i\, A AN 7 - =
&m o
s il T
IS T s,
380
480
560
560
Center 2.412 GHz Span 26 MHz
Res BW 200 kHz #/BW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 21.3 dBm
16.620 MHz
Transmit Freq Error 3.641 kHz OBW Power 99.00 %
x dB Bandwidth 16.27 MHz x dB -6.00 dB
IMSG |STATUS|

99%Bandwidth TX CH 06

Agilent Spectrum Analyzer - Occupied BW
F 506 AC SEMSE:INT| ALIGNAUTO 01:28:44 PMMov 15, 2018

L il
Center Freq 2.437000000 GHz ‘ Center Freq: 2.437000000 GHz Radio Std: Nene
Trig: Free Run AvglHold:>1010
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS
10 dBidiv Ref 22.00 dBm
fiLog
120
2.00 e g, < DA _\\
500
e el ““‘"k%
1 — .
-36.0
-48.0
580
580
Center 2.437 GHz Span 26 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 21.2 dBm
16.625 MHz
Transmit Freq Error 12.372 kHz OBW Power 99.00 %
x dB Bandwidth 16.27 MHz x dB -6.00 dB
IMSG |STATUS|

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China

Shenzhen STS Test Ser\nces CO Ltd. Tel: + 86-755 3688 6288 Fax:+ 86 755 3688 6277 Http://www.stsapp.com E-mail: sts@stsapp.com




Page 73 of 84 Report No.: STS1811128W01

99%Bandwidth TX CH 11

Agilent Spectrum Analyzer - Occupied BW

L RF S0Q  AC SEMNSE:INT] ALIGN AUTO 01:27:01 PMMoy 15, 2018
ICenter Freq 2.462000000 GHz ‘ Center Freq: 2.462000000 GHz Radic Std: Noene
Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 36 dB Radic Device: BTS
10 dBidiv Ref 22,00 dBm
Loy
120
2.00 v e v, —
-5.00
-18.0 M/'M M\"\w\
-28.10 frreperpent A,
-33.0
-45.0
-53.0
-63.0
Center 2.462 GHz Span 26 MHz
Res BW 200 kHz #VBW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 21.2 dBm
16.635 MHz
Transmit Freq Error 1.941 kHz OBW Power 99.00 %
x dB Bandwidth 16.32 MHz x dB -6.00 dB
MSG ‘STATUS‘

1/F., Building B, Zhuoke Science Park, No.190, Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, China
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Temperature: 25°C Relative Humidity: |60%
i i TX n Mode(20M) /CHO1,
Test Voltage: DC 12V Test Mode: CHOB, CH11
6dB 99% Limit of 6dB

Frequency . . .

Test Mode (MH2) Bandwidth Bandwidth Bandwidth Result
z
(MHz) (MHz) (MHz)
n(HT20) mode 2412.00 17.55 17.821 = 0.50 PASS
(MCS0) 2437.00 17.55 17.819 > 0.50 PASS
2462.00 17.51 17.845 > 0.50 PASS

6dB BandwidthTX CH 01

Agilent Spectrum Analyzer - Occupied BW
F 506 AC SEMSE:INT| ALIGNAUTO 01:17:49 PM Moy 15, 2018

RL Ri
Center Freq 2.412000000 GHz ‘ Center Freq: 2.412000000 GHz Radio Std: None
oo TrigiFreeRun AvglHold:> 10110
‘ HIFGain;Low #Atten: 36 dB Radio Device: BTS

10 dBidiv Ref 22.00 dBm
fiLog
120

200

-6.00

180

-26.0

-36.0

-46.0

G50

G0

Center 2.412 GHz Span 26 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 3.267 ms
Occupied Bandwidth Total Power 20.2 dBm
17.690 MHz
Transmit Freq Error -6.033 kHz OBW Power 99.00 %
x dB Bandwidth 17.55 MHz x dB -6.00 dB

UE] |STATUS |
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6dB BandwidthTX CH 06

Agilent Spectrum Analyzer - Occupied BW

RL RF 506 AC SEMSE:INT| ALIGNAUTO 01:20:08 PMMov 15, 2018
Center Freq 2.437000000 GHz ‘ Center Freq: 2.437000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:>1010
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS
10 dBidiv Ref 22.00 dBm
fiLog
12.0
150 :”‘WJ \'\
-26.0 J,“Jr ‘\\\\
25,0 AR
460
-58.0
-68.0
Center 2.437 GHz Span 26 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 3.267 ms
Occupied Bandwidth Total Power 20.1 dBm
17.672 MHz
Transmit Freq Error -10.343 kHz OBW Power 99.00 %
x dB Bandwidth 17.55 MHz x dB -6.00 dB
IMSG |STATUS|

6dB BandwidthTX CH 11

Agilent Spectrum Analyzer - Occupied BW
F S0 AC SENSE:INT| ALIGN AUTO 01:21:57 PMMNov 15, 2018
Center Freq: 2.462000000 GHz Radio Std: Nene

RL il
Center Freq 2.462000000 GHz |

Trig: Free Run AvglHold:> 10110
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS
10 dBidiv Ref 22.00 dBm
[Log
120
200

-6.00
-
-18.0
-28.0 J{JJJ \"\...
a0 T ottt

4.0
580
580
Center 2.462 GHz Span 26 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 3.267 ms
Occupied Bandwidth Total Power 19.9 dBm
17.682 MHz
Transmit Freq Error -12.561 kHz OBW Power 99.00 %
x dB Bandwidth 17.51 MHz x dB -6.00 dB
IMSG |5TATUS|
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99%BandwidthTX CH 01

Agilent Spectrum Analyzer - Occupied BW

L RF 50 SEMSE:INT| ALIGNAUTO 01:2%:49 PM Moy 15, 2018
Center Freq 2.412000000 GHz ‘ Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run AvglHold:>1010
‘ #IFGain:Low #Atten: 36 dB Radio Device: BTS
10 dBidiv Ref 22.00 dBm
fiLog
120
20 s St " R o T T T AT
500
L il N
280 = =
AT EEE Ty
380
480
560
560
Center 2.412 GHz Span 26 MHz
Res BW 200 kHz #/BW 620 kHz Sweep 1ms
Occupied Bandwidth Total Power 20.1 dBm
17.821 MHz
Transmit Freq Error 10.953 kHz OBW Power 99.00 %
x dB Bandwidth 17.58 MHz x dB -6.00 dB
IMSG |STATUS|

99%Bandwidth TX CH 06

Agilent Spectrum Analyzer - Occupied BW
F 506 AC SEMSE:INT| ALIGNAUTO 01:20:24 PM Moy 15, 2018

L il
Center Freq 2.437000000 GHz |

‘ #IFGain:Low

Center Freq: 2.437000000 GHz

Trig: Free Run
#Atten: 36 dB

Radio Std: Nene
AvglHold:> 10110
Radio Device: BTS

10 dBidiv Ref 22.00 dBm

fiLog
120

200

-G.00

/’

180

a0 e AT T

-36.0

Wt o]

-46.0

G50

R0

Center 2.437 GHz
Res BW 200 kHz

#VBW 620 kHz

Span 26 MHz

Sweep 1ms

Occupied Bandwidth

17.819 MHz
16.629 kHz
17.59 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

20.1 dBm

99.00 %
-6.00 dB

nsG

|5‘mm5 |
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99%Bandwidth TX CH 11

Agilent Spectrum Analyzer - Occupied BW
RL FF 506 AC SEMSE:INT| ALIGNAUTO 01:26:26 PM Moy 15, 2018

Center Freq 2.462000000 GHz ‘ Center Freq: 2.462000000 GHz Radio Std: None
Trig: Free Run AvglHold:> 10110

#IFGain:Low #Atten: 36 dB Radio Device: BTS

10 dBidiv Ref 22.00 dBm
fiLog
120

20 AT T TR T
[~ RSN

i L D,
L N

280 bt
[ ey VAt A A

-36.0

-46.0

G50

G0

Center 2.462 GHz Span 26 MHz
Res BW 200 kHz #/BW 620 kHz Sweep 1ms

Occupied Bandwidth Total Power 20.3 dBm
17.845 MHz

Transmit Freq Error 3.720 kHz OBW Power 99.00 %

x dB Bandwidth 17.61 MHz x dB -6.00 dB

UE] |s‘mTus |
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7 PEAK OUTPUT POWER TEST

7.1 APPLIED PROCEDURES / LIMIT
FCC Part15.247,Subpart C
RSS-247 Issue 2

Frequency Range
d y d Result

Section Test Item Limit (MH2)
z
15.247(b)(3) )
RSS-247 Clause 5.4(d) Output Power | 1 watt or 30dBm 2400-2483.5 PASS
2400-2483.5 PASS

4 watt or 36.02dBm

RSS-247 Clause 5.4(d) e.i.r.p.

7.2 TEST PROCEDURE
a. The EUT was directly connected to the Power Meter

7.3 DEVIATION FROM STANDARD

No deviation.

7.4 TEST SETUP

Power meter

EUT

7.5 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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7.6 TEST RESULTS

Temperature : 25°C Relative Humidity : 60%

Test Voltage : |DC 12V

TX 802.11 b mode (1 Mbps)

Test | Frequency | Conducted Output Power Limit e.i.r.p. e.i.r.p. Limit
Channel|  (MHz) Peak(dBm) | AVG(dBm) (dBm) (dBm) (dBm)
CHO1 2412.00 19.42 18.31 30.00 22.92 36.02
CHO6 2437.00 19.23 18.14 30.00 22.73 36.02
CH11 2462.00 19.07 17.96 30.00 22.57 36.02

TX 802.11 g mode (6 Mbps)

Test | Frequency | Conducted Output Power Limit e.i.r.p. e.i.r.p. Limit
Channel|  (MHz) Peak(dBm) | AVG(dBm) (dBm) (dBm) (dBm)
CHO1 2412.00 22.64 21.52 30.00 26.14 36.02
CHO6 2437.00 22.34 21.26 30.00 25.84 36.02
CH11 2462.00 21.19 20.17 30.00 24.69 36.02

TX 802.11 n(HT20) mode (MCS0)

Test | Frequency | Conducted Output Power Limit e.i.r.p. e.i.r.p. Limit
Channel|  (MHz) Peak(dBm) | AVG(dBm) (dBm) (dBm) (dBm)
CHO1 2412.00 21.54 19.41 30.00 25.04 36.02
CHO06 2437.00 21.30 19.26 30.00 24.80 36.02
CH11 2462.00 21.04 19.02 30.00 24.54 36.02
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8 ANTENNA REQUIREMENT

8.1 STANDARD REQUIREMENT

15.203 and RSS-Gen Issue 5 requirement: For intentional device, according to 15.203 and
RSS-Gen Issue 5: an intentional radiator shallbe designed to ensure that no antenna other than

that furnished by the responsible partyshall be used with the device.

8.2 EUT ANTENNA

The EUT antenna is Eternal FPC Antenna. It complies with the standard requirement.
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9 FREQUENCY STABILITY

9.1 LIMITS OF FREQUENCY STABILITY MEASUREMENT
The frequency tolerance of the carrier signal shall be maintained within +/-0.02% of the operating
frequency over a temperature variation of -30 degrees to 50 degrees C at normal supply voltage,and
for a variation in primary supply voltage from 85% to 115% of the rated supply voltage at a
temperature of 20 degrees.

9.2 TEST PROCEDURE

1.The EUT was placed inside the environmental test chamber and powered by nominal DC voltage.

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

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

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

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

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

9.3 TESTRESULT
Channel 06 (2437MHz)

Voltage vs. Frequency Stability

Voltage vs. Frequency Measurement
Stability Voltage(V) Frequency(MHz)
12.77 2437.0025
11.1 2437.0016
9.44 2437.0021
Max.Deviation(MHz) 0.0025
Max.Deviation(ppm) 1.03

Rated working voltage:DC 11.1V

Temperature vs. Frequency Stability

Measurement
Temperature(C)
Frequency(MHz)
-30 2437.0036
-20 2437.0031
-10 2437.0035
0 2437.0033
10 2437.0036
20 2437.0035
30 2437.0032
40 2437.0027
50 2437.0035
Max.Deviation(MHz) 0.0036
Max.Deviation(ppm) 1.48
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