TOBY Shenzhen Toby Technology Co., Ltd.

Report No.: TB-FCC162241
Page: Laof 7%

FCC Radio Test Report
FCC ID: 2ARRR-YZHA24

Original Grant

Report No. . TB-FCC162241

Applicant . Shenzhen Yuzehang Industrial Co., Ltd

Equipment Under Test (EUT)

EUT Name :  Smart Platooninsert
Model No. . YZH-A24
Series Model No. o N/A

Brand Name D -

Receipt Date . 2018-10-10

Test Date : 2018-10-10 to 2018-10-17

Issue Date :  2018-10-18

Standards . FCC Part 15, Subpart C (15.247: 2018)
Test Method . ANSI C63.10: 2013

Conclusions . PASS

In the configuration tested, the EUT complied with the standards specified above,

The EUT technically complies with the FCC and IC requirements

.
. : /
Test/Witness Engineer : jaSut v

Test/Witness Engineer : M/M LV

Approved& . ,F;,J/Ln‘
Authorized '

This report details the results of the testing carried out on

one

ample. The results contained in

this test report do not relate to other samples of the same product. The manufacturer should
ensure that all products in series production are in conformity with the product sample detailed in

the report.

TB-RF-074-1. 0

1A/F., Bldg.6, Yusheng Industrial Zone, The National Road N0.107 Xixiang Section 467, Xixiang,

Bao’an, Shenzhen, China

Tel: +86 75526509301 Fax: +86 75526509195



Report No.: TB-FCC162241

Page: 2 of 77
Contents
GONLENTS,.... Lot b et R R M oA AT e P2
1. GENERAL INFORMATION ABOUT EUT ...ooiiiiiiiee et 5
I ClieAf (nf@Emation ... Saal i . _o®h . Rt Ol @D e RO 5
1.2 General Description of EUT (Equipment Under TESt) .....cccccveveiiieveeiesiece e 5
1.3 Block Diagram Showing the Configuration of System Tested............c.ccceevevviieieennnne, 6
1.4 Description Of SUPPOIT UNILS ......cviiiiiieie et se e sne e 6
1.5 Description Of TESE MOE.........ccveiiiieiieie ettt nre e e 7
1.6 Description of Test SOftware SettiNg ........cccccevvieiiieie e 8
1.7 Measurement UNCEIAINTY ........coivieiiee et e e ste e e e e saeeneesneesseanee e 8
1.8 Test FACHE ... il .. ¥ T R e R T 9
2. TES [SUMMARYR ... ok . o O R . 10
3. TESI EQUIBMEN L. .. B, .t @ AR e 11
4. CONDUCTED EMISSION TEST ..ouiiiiiiieite ettt 12
4.1 Test Standard and LIMit............ccoeiiiiiiioie e 12
AS20T eSFStUPTANED......o. AN LT T e 12
423 TestPiocedare. . n . ... . CAVWE o Nt R ) 12
4.4 EW-@Deralifig Mpde ... .«f k.. N e AT T 13
430 Test DalakLa®.... ... .. e b, AR AT ey 13
5. RADIATED EMISSIONES L. B oo b O NN AR T 14
5.1 Test Standard and LiMit..........cccccoieiioieiieie e sne e 14
5 24Fest SETUP.. NS RN e BN TR TS . 15
BWBAFESt PraCedure”.... oS, .. N T e TS 16
5.4 EUNOReTatingeGoNEIien . xR, .. 00 20N T e Th L L 17
oo lest Dataf s\ Lo . _em Bl L AN GRS 17
6. RESTRICTED BANDS REQUIREMENT ......ooiiiiiiiiieieee e 18
6.1 Test Standard and LiMit.........cocociniinieeimme e ssiinsisnssseesessssssesassssssessessssssssns 18
6.2 TestSetlip™..... o088 . CA\M e BRAT _CR N aTOAS 18
6.3 NesPProcetiiire ... B Rl . N RN R 18
6.4 EUT Operating Condition ..........ccoceiriiiineiinncniiennisiosinemesessssessssessmssessesssnsssesssesees 19
GebN'esh Data,... EAVLST o MNAT 8 ST e RS AN 19
/. BANDWIET AT EST ... 0 . ... S ... il e P o e S 20
7.1 Test Standard and LiMit...........cccooiiioiiiniecsese et es 20
%21 eSLSOWP e ... U SR LA TR e e 20
7.3 TestBroCeduS)... ... o B 00 A o R Th e 20
JABEUT Operalifg*Condition Bie. ... oofima . ... R0 R eevesas o oe AR T, o o Ee 20
1.5 g@stiata......... EaN W e AR L S eSS 20
8. REAKOULRNUTRBOWER TESTM.... om. . M5 R WS 21
8.1 Test Standard and Limit...........cccooeiiiiiieiieeie s s e snne e 21

TB-RF-074-1.0



Report No.: TB-FCC162241
TOBY Page: 3 of 77

0.2 TeSLSEuUp.... ... L LA e M ek TN RS 21
818 TeSt Proeeture.............. Lt L ide e B Rt h e i 21
87 EUmOparating Candition™......... @0l ...m . I k. RO 21
8.5V esPDatasm... ... o b NN RN LT e e 24!
9. POWER SPECTRAL DENSITY TEST ..ottt re e 22
9.1 Test Standard and LiMit..........c.cccooiiiiiiiiiec et re e sbe e e earee e 22
P TeseSENDE.............. e\ am B R SRS 22
O3 NesRErOCeduienS.............. L Ll AT N AL 22
9.4 EUT Operating CONGITION ........couiiiiiiieie et 22
9.5 TesShData.....em... M. R 8 AN R e e 22
10.  ANTENNA REQUIREMENT ......ooi ittt sttt ettt s ra e sbe et nas 23
10.1 Standard REQUITEMENT..........couiiiiiiee ettt ste e sreesreeeesreenra s 23
10.2 Antenna Connected CONSITUCTION .........cocviiiviiiie et 23
ATTACHMENT A-- CONDUCTED EMISSION TEST DATA ..ot 24
ATTACHMENT C-- RESTRICTED BANDS REQUIREMENT TEST DATA .....ccoceiiviieeveee. 48
ATTACHMENT D-- BANDWIDTH TEST DATA ..ottt be s ra e 63
ATTACHMENT E-- PEAK OUTPUT POWER TEST DATA ....ooo oottt 69
ATTACHMENT F-- POWER SPECTRAL DENSITY TEST DATA ... 72

TB-RF-074-1.0



Report No

.+ TB-FCC162241

Page: 4 of T7
Revision History
Report No. Version Description Issued Date
TB-FCC162241 Rev.01 Initial issue of report 2018-10-18

TB-RF-074-1.0




Report No.: TB-FCC162241
Page: b of 77

TOBY

1. General Information about EUT

1.1 Client Information

Applicant Shenzhen Yuzehang Industrial Co., Ltd

i Floor 3, Unit 3, Building 2, Guijing Garden, Songgang Avenue,
Songgang Street, Baoan District, Shenzhen, China

Manufacturer Shenzhen Yuzehang Industrial Co., Ltd

2 ddreSs Floor 3, Unit 3, Building 2, Guijing Garden, Songgang Avenue,
Songgang Street, Baoan District, Shenzhen, China

1.2 General Description of EUT (Equipment Under Test)

EUT Name Smart Platooninsert
Models No. YZH-A24
Model
Different [l
Operation Frequency: | 802.11b/g/n(HT20): 2412MHz~2462MHz
Number of Channel: | 802.11b/g/n(HT20):11 channels see note(3)
802.11b: 0.02dBm
RF Output Power: 802.11g: 15.32dBm
802.11n (HT20): 14.33dBm
Product Antenna Gain: 1dBi PCB Antenna
Description

802.11b: DSSS(CCK, DQPSK, DBPSK)
802.11g/n: OFDM(BPSK,QPSK,16QAM,
64QAM)

Modulation Type:

802.11b:11/5.5/2/1 Mbps
802.119:54/48/36/24/18/12/9/6 Mbps
802.11n:up to 150Mbps

Bit Rate of
Transmitter:

Power Supply

AC Voltage supplied

Power Rating

Input: AC 100~240V, 15A, 50/60Hz
Output:

AC 100~240V, 15A, 50/60Hz

DC 5V 3.1A(USB Port)

Softvyare VIO
Version
Hard.ware V10
Version
Connecting
Pl refer h r's Manual
110 Port(S) ease refer to the User's Manua

TB-RF-074-1.0
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Note:

(1) This Test Report is FCC Part 15.247 for 802.11b/g/n, the test procedure follows the FCC

KDB 558074 D01 DTS Meas Guidance vO05.

(2) For a more detailed features description, please refer to the manufacturer’s specifications or
the User’s Manual.

(3) Channel List:

Channel Fr%c\]/ll:_'ezr;cy Channel Fri&l:_'ezr; cy Channel Fr%(\q/lllJ_lezr;cy
01 2412 05 2432 09 2452
02 2417 06 2437 10 2457
03 2422 07 2442 11 2462
04 2427 08 2447

Note: CH 01~CH 11 for 802.11b/g/n(HT20)

(4) The Antenna information about the equipment is provided by the applicant.

1.3 Block Diagram Showing the Configuration of System Tested

AC

EUT

AC

EUT

1.4 Description of Support Units

The EUT has been tested as an independent unit.

TB-RF-074-1.0
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1.5 Description of Test Mode

To investigate the maximum EMI emission characteristics generates from EUT, the test
system was pre-scanning tested base on the consideration of following EUT operation mode
or test configuration mode which possible have effect on EMI emission level. Each of these
EUT operation mode(s) or test configuration mode(s) mentioned follow was evaluated
respectively.

For Conducted Test
Final Test Mode Description
Mode 1 Normal Working with TX B Mode

For Radiated Test

Final Test Mode Description

Mode 2 TX Mode B Mode Channel 01/06/11

Mode 3 TX Mode G Mode Channel 01/06/11

Mode 4 TX Mode N(HT20) Mode Channel 01/06/11
Note:

(1) For all test, we have verified the construction and function in typical operation. And all the
test modes were carried out with the EUT in transmitting operation in maximum power with
all kinds of data rate.

According to ANSI C63.10 standards, the measurements are performed at the highest,
Middle, lowest available channels, and the worst case data rate as follows:
802.11b Mode: CCK (1 Mbps)
802.11g Mode: OFDM (6 Mbps)
802.11n (HT20) Mode: MCS 0 (6.5 Mbps)
(2) During the testing procedure, the continuously transmitting with the maximum power
mode was programmed by the customer.
(3) The EUT is considered a portable unit; in normal use it was positioned on X-plane. The
worst case was found positioned on X-plane. Therefore only the test data of this X-plane
was used for radiated emission measurement test.

TB-RF-074-1.0
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1.6 Description of Test Software Setting

During testing channel & Power controlling software provided by the customer was used to
control the operating channel as well as the output power level. The RF output power
selection is for the setting of RF output power expected by the customer and is going to be
fixed on the firmware of the final end product power parameters of WLAN.

Test Software Version SecureCRT.exe
Channel CH 01 CH 06 CH 11
|IEEE 802.11b DSSS 70 70 70
|IEEE 802.11g OFDM 35 35 35
IEEE 802.11n (HT20) 40 40 40

1.7 Measurement Uncertainty

The reported uncertainty of measurementy =+ 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 %.

Test Item Parameters Expanded Uncertainty (U ap)

Level Accuracy:
Conducted Emission 9kHz~150kHz +3.42 dB
150kHz to 30MHz +3.42 dB

! g, K Level Accuracy:
Radiated Emission +4.60 dB
9kHz to 30 MHz

. . Level Accuracy:
Radiated Emission +4.40 dB
30MHz to 1000 MHz

) - Level Accuracy:
Radiated Emission +4.20 dB
Above 1000MHz

TB-RF-074-1.0
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1.8 Test Facility

The testing report were performed by the Shenzhen Toby Technology Co., Ltd., in their
facilities located at 1A/F., Bldg.6, Yusheng Industrial Zone, The National Road No0.107
Xixiang Section 467, Xixiang, Bao’an, Shenzhen, Guangdong, China. At the time of testing,
the following bodies accredited the Laboratory:

CNAS (L5813)

The Laboratory has been accredited by CNAS to ISO/IEC 17025: 2005 General
Requirements for the Competence of Testing and Calibration Laboratories for the
competence in the field of testing. And the Registration No.: CNAS L5813.

A2LA Certificate No.: 4750.01

The laboratory has been accredited by American Association for Laboratory
Accreditation(A2LA) to ISO/IEC 17025: 2005 General Requirements for the Competence of
Testing and Calibration Laboratories for the technical competence in the field of Electrical
Testing. And the A2LA Certificate No.: 4750.01. FCC Accredited Test Site Number:
854351.

IC Registration No.: (11950A-1)

The Laboratory has been registered by Certification and Engineering Bureau of Industry
Canada for radio equipment testing. The site registration: Site# 11950A-1.

TB-RF-074-1.0
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2. Test Summary

FCC Part 15 Subpart C(15.247)/ RSS 247 Issue 2
Standard Section
Test Item Judgment Remark
FCC IC
15.203 / Antenna Requirement PASS N/A
15.207 RSS-GEN 7.2.4 | Conducted Emission PASS N/A
15.205 RSS-GEN 7.2.2 | Restricted Bands PASS N/A
RSS 247 "
15.247(a)(2) 52 (1) 6dB Bandwidth PASS N/A
RSS 247
15.247(b) 5.4 (4) Peak Output Power PASS N/A
RSS 247 ;
15.247(e) 52 (2) Power Spectral Density PASS N/A
RSS 247
15.247(d) - Band Edge PASS N/A
15.247(d)& RSS 247 Transmitter Radiated Spurious
15.209 55 Emission V3> Mo
Note: “/” for no requirement for this test item.
N/A is an abbreviation for Not Applicable.

TB-RF-074-1.0
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3. Test Equipment
Conducted Emission Test
. . Cal. Due
Equipment Manufacturer Model No. Serial No. Last Cal. -
ate
EMI Test Receiver Rohde & Schwarz ESCI 100321 Jul. 18, 2018 Jul. 17, 2019
Compliance
RF Switching Unit Direction Systems RSU-A4 34403 Jul. 18, 2018 Jul. 17, 2019
Inc
AMN SCHWARZBECK NNBL 8226-2 8226-2/164 Jul. 18, 2018 Jul. 17, 2019
LISN Rohde & Schwarz ENV216 101131 Jul. 18, 2018 Jul. 17, 2019
Radiation Emission Test
. . Cal. Due
Equipment Manufacturer Model No. Serial No. Last Cal. -
ate
Spectrum .
P Agilent E4407B MY45106456 Jul. 18,2018 | Jul. 17, 2019
Analyzer
EMI Test
©s Rohde & Schwarz | ESPI 100010/007 Jul. 18,2018 | Jul. 17, 2019
Receiver
Bilog Antenna ETS-LINDGREN 3142E 00117537 Mar.16, 2018 Mar. 15, 2019
Bilog Antenna ETS-LINDGREN 3142E 00117542 Mar.16, 2018 Mar. 15, 2019
Horn Antenna ETS-LINDGREN 3117 00143207 Mar.16, 2018 Mar. 15, 2019
Horn Antenna ETS-LINDGREN 3117 00143209 Mar.16, 2018 Mar. 15, 2019
Loop Antenna SCHWARZBECK FMZB 1519 B 1519B-059 Jul. 14, 2018 Jul. 13, 2019
Pre-amplifier Sonoma 310N 185903 Mar.17, 2018 Mar. 16, 2019
Pre-amplifier HP 8449B 3008A00849 Mar.17, 2018 Mar. 16, 2019
Cable HUBER+SUHNER 100 SUCOFLEX Mar.17, 2018 Mar. 16, 2019
Positioning Controller | ETS-LINDGREN 2090 N/A N/A N/A
Antenna Conducted Emission
: : Cal. Due
Equipment Manufacturer Model No. Serial No. Last Cal.
Date
Spectrum Analyzer Agilent E4407B MY45106456 Jul. 18, 2018 Jul. 17, 2019
Spectrum Analyzer Rohde & Schwarz ESCI 100010/007 Jul. 18, 2018 Jul. 17, 2019
MXA Signal Analyzer | Agilent N9020A MY49100060 Oct. 26, 2017 Oct. 25, 2018
Vector Signal .
Agilent N5182A MY50141294 Oct. 26, 2017 Oct. 25, 2018
Generator
Analog Signal ]
Agilent N5181A MY50141953 Oct. 26, 2017 Oct. 25, 2018
Generator
DARE!! Instruments RadiPowerRPR3006W 17100015SNO26 Oct. 26, 2017 Oct. 25, 2018
DARE!! Instruments RadiPowerRPR3006W 17100015SNO29 | Oct. 26, 2017 Oct. 25, 2018
RF Power Sensor
DARE!! Instruments RadiPowerRPR3006W 17100015SNO31 | Oct. 26, 2017 Oct. 25, 2018
DARE! Instruments | RadiPowerRPR3006W | 17100015SNO33 | Oct. 26, 2017 | Oct. 25, 2018

TB-RF-074-1.0
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4. Conducted Emission Test
4.1 Test Standard and Limit

4.1.1Test Standard
FCC Part 15.207

4.1.2 Test Limit

Conducted Emission Test Limit

Frefusiicy Maximum RF Line Voltage (dBuV)
Quasi-peak Level Average Level
150kHz~500kHz 66 ~ 56 * 56 ~ 46 *
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Notes:

(1) *Decreasing linearly with logarithm of the frequency.

(2) The lower limit shall apply at the transition frequencies.

(3) The limit decrease in line with the logarithm of the frequency in the range of 0.15 to

0.50MHz.
RECEIVER
0.4% |§|

4.2 Test Setup
." —w

EUT LISN
4 ] 8
—» 883
-
0.8m /

GRP 0.8m g EI n\

o0

4.3 Test Procedure

The EUT was placed 0.8 meters from the horizontal 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.

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.

TB-RF-074-1.0
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I/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.

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

The bandwidth of EMI test receiver is set at 9kHz, and the test frequency band is from
0.15MHz to 30MHz.

4.4 EUT Operating Mode

Please refer to the description of test mode.

4.5 Test Data

Please refer to the Attachment A.

TB-RF-074-1.0
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5. Radiated Emission Test
5.1 Test Standard and Limit

5.1.1 Test Standard
FCC Part 15.209
5.1.2 Test Limit
Radiated Emission Limits (9 kHz~1000 MHz)

Frequency Field Strength Measurement Distance
(MHz (microvolt/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

Radiated Emission Limit (Above 1000MHz)

Frequency Distance of 3m (dBuV/m)
(MHz) Peak Average
Above 1000 74 54

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

TB-RF-074-1.0
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5.2 Test Setup

RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer

/ Receiver o

Below 30MHz Test Setup

EUT

1~4m

Metal Full Soldered Ground Plane
Spectrum Analyzer

! Receiver e

Below 1000MHz Test Setup

TB-RF-074-1.0



Report No.: TB-FCC162241
Page: 16 of 77

Antenna

-~ tower

e 3mM ..,_e;| Horn

.
o v | antenna
_\ 4m /
i\\ Spectrum
h — \ analyzer
ooy *
Turntable i Im A |

30cm N —=s|
~ Pre-amp | | .'f-j_‘i

i“i‘i‘ I ] 1 ]

Above 1GHz Test Setup

5.3 Test Procedure

(1) Measurements at frequency above 1GHz. The EUT was placed on a rotating 1.5m high
above the ground. RF absorbers covered the ground plane with a minimum area of 3.0m by
3.0m between the EUT and measurement receiver antenna. The RF absorber shall not
exceed 30cm in high above the conducting floor. The table was rotated 360 degrees to
determine the position of the highest radiation.

(2) Measurements at frequency Below 1GHz. The EUT was placed on a rotating 0.8m high
above the ground. RF absorbers covered the ground plane with a minimum area of 3.0m by
3.0m between the EUT and measurement receiver antenna. The RF absorber shall not
exceed 30cm in high above the conducting floor. The table was rotated 360 degrees to
determine the position of the highest radiation.

(3) The Test antenna shall vary between 1m and 4m, Both Horizontal and Vertical antenna are
set to make measurement.

(4) 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.

(5) If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit
Bellow 1 GHz, the EUT shall be deemed to meet QP Limits and then no additional QP Mode
measurement performed. But the Peak Value and average value both need to comply with
applicable limit above 1 GHz.

(6) Testing frequency range below 1GHz the measuring instrument use VBW=120 kHz with
Quasi-peak detection.

(7) Testing frequency range above 1GHz the measuring instrument use RBW=1 MHz and
VBW=3 MHz with Peak Detector for Peak Values, and use RBW=1 MHz and VBW=10 Hz
with Peak Detector for Average Values.

TB-RF-074-1.0
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(8) For the actual test configuration, please see the test setup photo.

5.4 EUT Operating Condition

The Equipment Under Test was set to Continual Transmitting in maximum power.

5.5 Test Data

Remark: During testing above 1GHz the measuring instrument use RBW=1 MHz and VBW=3
MHz with Peak Detector for Peak Values, and use RBW=1 MHz and VBW=10 Hz with
Peak Detector for Average Values.

Please refer to the Attachment B.

TB-RF-074-1.0
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6. Restricted Bands Requirement
6.1 Test Standard and Limit
6.1.1 Test Standard
FCC Part 15.247(d)
FCC Part 15.209
FCC Part 15.205
6.1.2 Test Limit
Restricted Frequency Distance of 3m (dBuV/m)
Band
(MHz) Peak Average
2310 ~2390 74 54
2483.5 ~2500 74 54
6.2 Test Setup
Antenna
o tower
EUT Y d antenna
_\ 4m _
— - Spectrum
A T Ii \\\ analyzer
v v | < \
Turntable { Sm 1m © \K . 1
A i ¢ » o \“‘“-Pr&ﬂnur - [__ﬂjii
AAAAAAL | 1 l

6.3 Test Procedure

(1) The measuring distance of 3m shall be used for measurements at frequency Below 1GHz
and above 1 GHz. The EUT was placed on a rotating 0.8m high above ground, the table was
rotated 360 degrees to determine the position of the highest radiation.

(2) Measurements at frequency above 1GHz. The EUT was placed on a rotating 1.5m high
above the ground. RF absorbers covered the ground plane with a minimum area of 3.0m by
3.0m between the EUT and measurement receiver antenna. The RF absorber shall not
exceed 30cm in high above the conducting floor. The table was rotated 360 degrees to
determine the position of the highest radiation.

TB-RF-074-1.0
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(3) The Test antenna shall vary between 1m and 4m, Both Horizontal and Vertical antenna are
set to make measurement.

(4) 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.

(5) If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit
Bellow 1 GHz, the EUT shall be deemed to meet QP Limits and then no additional QP Mode
measurement performed. But the Peak Value and average value both need to comply with
applicable limit above 1 GHz.

(6) Testing frequency range below 1GHz the measuring instrument use VBW=120 kHz with
Quasi-peak detection.

(7) Testing frequency range above 1GHz the measuring instrument use RBW=1 MHz and
VBW=3 MHz with Peak Detector for Peak Values, and use RBW=1 MHz and VBW=10 Hz
with Peak Detector for Average Values.

(8) For the actual test configuration, please see the test setup photo.

6.4 EUT Operating Condition
The Equipment Under Test was set to Continual Transmitting in maximum power.

6.5 Test Data

Please refer to the Attachment C.

TB-RF-074-1.0
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7. Bandwidth Test
7.1 Test Standard and Limit

7.1.1 Test Standard
FCC Part 15.247 (a)(2)
7.1.2 Test Limit

FCC Part 15 Subpart C(15.247)

Test Item Limit Frequency Range(MHz)
. >=500 KHz
Bandwidth (6dB bandwidth) 2400~2483.5

7.2 Test Setup

7.3 Test Procedure

(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show
in the block diagram above.

(2) The bandwidth is measured at an amplitude level reduced 6dB from the reference level. The
reference level is the level of the highest amplitude signal observed from the transmitter at
the fundamental frequency. Once the reference level is established, the equipment is
conditioned with typical modulating signal to produce the worst —case (i.e the widest)

bandwidth.
(3)Measure the channel separation the spectrum analyzer was set to Resolution Bandwidth:100
kHz, and Video Bandwidth:300 kHz, Detector: Peak, Sweep Time set auto.

7.4 EUT Operating Condition

The EUT was set to continuously transmitting in each mode and low, Digital photo framesdle
and high channel for the test.

7.5 Test Data

Please refer to the Attachment D.

TB-RF-074-1.0
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8. Peak Output Power Test

8.1 Test Standard and Limit

8.1.1 Test Standard
FCC Part 15.247 (b)
8.1.2 Test Limit

FCC Part 15 Subpart C(15.247)

Test Item

Limit

Frequency Range(MHz)

Peak Output Power

1 Watt or 30 dBm

2400~2483.5

8.2 Test Setup

8.3 Test Procedure

The measurement is according to section 9.1.2 of KDB 558074 D01 DTS Meas Guidance v05.
The EUT was connected to RF power meter via a broadband power sensor as show the block
above. The power sensor video bandwidth is greater than or equal to the DTS bandwidth of the

equipment.

8.4 EUT Operating Condition

The EUT was set to continuously transmitting in the max power during the test.

8.5 Test Data

Please refer to the Attachment E.

TB-RF-074-1.0
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9. Power Spectral Density Test
9.1 Test Standard and Limit

9.1.1 Test Standard
FCC Part 15.247 (e)
9.1.2 Test Limit

FCC Part 15 Subpart C(15.247)
Test Item Limit Frequency Range(MHz)
Power Spectral Density 8dBm(in any 3 kHz) 2400~2483.5

9.2 Test Setup

9.3 Test Procedure

The EUT was directly connected to the Spectrum Analyzer and antenna output port as show in
the block diagram above. The measurement according to section 10.2 of KDB 558074 DO1 DTS
Meas Guidance v05.
(1) The EUT was directly connected to the spectrum analyzer and antenna output port as show
in the block diagram above.
(2) Set analyser center frequency to DTS channel center frequency.
(3) Set the span to 1.5 times the DTS bandwidth.
(4) Set the RBW to: 3 kHz
(5) Set the VBW to: 10 kHz
(6) Detector: peak
(7) Sweep time: auto
(8) Allow trace to fully stabilize. Then use the peak marker function to determine the maximum
amplitude level.

9.4 EUT Operating Condition

The EUT was set to continuously transmitting in each mode and low, Digital photo framesdle and
high channel for the test.

9.5 Test Data

Please refer to the Attachment F.
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10. Antenna Requirement
10.1 Standard Requirement

10.1.1 Standard
FCC Part 15.203

10.1.2 Requirement
An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with the provisions of this
Section. The manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical connector is
prohibited.

10.2 Antenna Connected Construction

The gains of the antenna used for transmitting is 1dBi, and the antenna de-signed with
permanent attachment and no consideration of replacement. Please see the EUT photo for
details.

Result

The EUT antenna is a PCB Antenna. It complies with the standard requirement.

Antenna Type

X]Permanent attached antenna

[lUnique connector antenna

[ _]Professional installation antenna
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Attachment A-- Conducted Emission Test Data

Temperature:

24 C Relative Humidity:

56%

Test Voltage:

AC 120V/60Hz

Terminal: Line
Test Mode: Normal working with TX B Mode
Remark: Only worse case is reported

90.0 dBuw¥

40

—

QF:
AVG:

T

"
A ol A , Lo
U A A e

Emission Level= Read Level+ Correct Factor

\h\\'\ peak
e
i I]I]. 150 0.5 [MHz] L 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBul dB dBuv dBul dB  Detector
1 06700 2840 961 38.01 56.00 -1799 QP
2 06700 1998 961 2959 4600 -1641 AVG
3 08260  30.04 961 3965 5600 -1635 QP
4 * 08260 2098 961 3059  46.00 -1541 AVG
5 09860 2662 9.60 3622 5600 1978 QP
6 09860 17.70 9.60 2730 4600 1870  AVG
7 12059 2522 9.60 3482 5600 -2118 QP
8 1.2059 1551 9.60 2511 4600 -2089 AVG
9 16180 2432 961 3393 5600 -2207 QP
10 16180 1473 961 2434 4600 -2166  AVG
11 13.0219  26.04 10.30 3634 6000 -2366 QP
12 13.0219 1622 10.30 2652 5000 -2348 AVG
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Temperature: 24 C Relative Humidity: 56%
Test Voltage: AC 120V/60Hz

Terminal: Neutral

Test Mode: Normal working with TX B Mode

Remark: Only worse case is reported

90.0 dBuwY

AVEG:

\ [

T , M LU e e
M NV\W-WMWV ‘Nﬂ"“}r{ qu\mw‘"’v"ﬂ”%wm\ww .

e
Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit  Over
MHz dBuV dB dBuY dBuV dB  Detector
1 0.1580 3097 9.64 40 61 6556 -2495 QP
2 0.1580  16.57 9.64 26.21 5556 -2935 AVG
3 0.6860  27.21 9.59 36.80 56.00 -1920 QP
4 06860 18.28 959 2787 4600 1813  AVG
5 08260 28.09 9.59 3768 5600 1832 QP
6 * 08260 19.62 9.59 2921 4600 1679  AVG
7 09380 2592 9.59 35.51 56.00 -2049 QP
8 09380 1289 9.59 2248 4600 -2352 AVG
9 1.3500 2533 9.60 3493 5600 -21.07 QP

-
=

1.3500  12.91 9.60 22.51 46.00 -2349 AVG
11 17.3740 2460 10.63 3223 6000 -2477 QP
12 17.3740 11.72 10.63 2235 5000 -2765 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: 56%
Test Voltage: AC 240V/60Hz

Terminal: Line

Test Mode: Normal working with TX B Mode

Remark: Only worse case is reported

90.0 dBuV

AVG:

— |

40

s .\/(\JW'\J“WWW%W W MHWA\M f,.m\ J«"ﬁ\;mw;\l ﬂ.uf‘wufxf”mwmw‘\

. peak
\K\LJ AYG
! |]l]_15l] 05 [MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuy dB dBuY dBuv dbB Detector
1 04460 3029 960 39 89 5695 1706 QP
2 04460 2117 960 3077 4695 1618  AVG
3 09540 2966 960 39 26 56.00 -16.74 QP
4 09540 2018 960 2978 4600 1622 AVG
5 1.1260 3023 960 3983 5600 1617 QP
6 * 11260 2063 960 3023 4600 1577 AVG
7 12700 2935 960 38 95 5600 1705 QP
8 12700 2011 960 2971 46 00 1629  AVG
9 19540 2753 9 61 37 14 5600 1886 QP

-
=

1.9540 18.15 9.61 2776 46.00 -18.24 AVG
11 152140 2817 10.47 3664 6000 -2136 QP
12 15.2140 17.03 1047 2750  50.00 -22.50 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: 56%
Test Voltage: AC 240V/60Hz

Terminal: Neutral

Test Mode: Normal working with TX B Mode

Remark: Only worse case is reported

90.0 dBuw¥

ap: —_—
AVG:

\ [

40

N L Ll V™ LR ALY WY =
fry el wﬂ "W " "“\_ ‘/M \ua’“\/\f\ J” ot “\"“\\1\

peak

\.kaﬁ

) l]ll1511 0.5 [(MHz) 5 30.000

Reading Cormrect Measure-
No. Mk. Freq. Level Factor ment Limit  Over

MHz dBuy db dBuV dBuv db Detector

1 04660 27.96 9.58 37.54 56.58 -19.04 QP
2 " 04660 19.83 958 29 41 4658 1717 AVG

3 06300 2734 959 3693 56.00 1907 QP
4 0.6300 18.44 959 2603 4600 1797 AVG

5 1.0620 2660 959 3619 56.00 -19.81 QP
6 1.0620 16.56 9.59 2615 46.00 -19.85 AVG

7 20180 2550 961 3511 5600 -2089 QP
8 20180 1743 961 2704 4600 1896  AVG

9 104620 2433 10.27 34 60 60.00 -2540 QP
10 104620 13.88 1027 24 15 5000 2585 AVG

11 17.6580 2573 10.63 36.36 60.00 -23.64 QP
12 17 6580 1223 1063 22 86 5000 -27.14 AVG

Emission Level= Read Level+ Correct Factor
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Attachment B-- Radiated Emission Test Data

9KHz~30MHz
From 9KHz to 30MHz: Conclusion: PASS
Note: The amplitude of spurious emissions which are attenuated by more than 20dB
below the permissible value has no need to be reported.

30MHz~1GHz
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX B Mode 2412MHz
Remark: Only worse case is reported

80.0 dBu¥im

[RF)JFCLC 15C 3M Hadiation

F

Y

3 5

B

MJL JMLL

’ \ |
\ // \ S A \th_._(w

: /o / K
HW?M\JIH\.\‘M-“’AI“/ \"""""M\w‘ﬂfﬂ \\4'

-20
30.000 40 50 60 70 [MHz] 300 400 500 G600 700 1000.000

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuvim dBuvim dB Detector
1 | 2408304 35902 -17.69 41.33 4600 467 QP
2 " 4822156 5294 -11.10 41.84 4600 416 QP
3 1 5626624 4905 -8.96 40.09 4600 -591 QP
4 6428613  46.91 -8.18 38.73 4600 -727 QP
5 7242611 4645 -6.70 39.75 4600 625 QP
6 804 6028 43938 -2.53 38.45 4600 -755 QP

*:Maximum data  x:Over limit  l:over margin

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ

Ant. Pol. Vertical

Test Mode: TX B Mode 2412MHz

Remark: Only worse case is reported

80.0 dBu¥/m

[RFJFCC 15C 3M Radiabon

-20
30.000 40 50 60 70 [MHz] 300 400 500 G600 700 1000.000

Reading Cormrect Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBul dB/m dBuVim dBuV/m db Detector
1 1603456  54.71 -20.86 33.85 4350 965 QP
2 2408304 5476  -1769 37.07 4600 -893 QP
3 4822136 4333  -11.10 32.23 46.00 1377 QP
4 0626624 4753 -8.96 38.57 4600 -743 QP
5 " 6428613 4754 -8.18 39.36 4600 664 QP
6 7242611 4173 -6.70 35.03 46.00 -1097 QP

*:Maximum data  x:Over limit  l:over margin

Emission Level= Read Level+ Correct Factor
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Above 1GHz
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX B Mode 2412MHz
Remark: No report for the emission which more than 10 dB below the prescribed

limit.

110.0  dBuV/m

(RF) FCC PART 15C (PEAK)

60

100

1000.000 3550.00

6100.00 86550.00 1120000 13750.00

16300.00

18850.00  21400.00 26500.00 MHz

Emission Level= Read Level+ Correct Factor

Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBu\ dBim dBuVim dBuVim dB Detector
1 * 4824120 2966 14.55 44 21 5400 979 AVG
2 4825440 4311 14.57 57.68 7400 -1632 peak
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX B Mode 2412MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.00  dBu¥/m

[RF) FCC PART 15C [PEAK]

1] bl
X
0.0
1000.000 355000 6100.00 8650.00 1120000  13750.00 1630000 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Lirmit Over
MHz dBuV dB/m dBuvim dBuv/m dB Detector
1 * 4823980 3504 14.55 49 59 2400 441 AVG
2 4824040 46.69 14.95 61.24 7400 -12.76 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX B Mode 2437MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.0 dBuV¥/m

[RF) FCC PART 15C [PEAK)

1] 2
X
1
b
100
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 1630000 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dBim dBuVim dBuV/m dB Detector
1 * 4874060 2929 14.86 44 15 2400 -98> AVG
2 4874 460  41.32 14.86 06.18 400 -1782 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX B Mode 2437MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.0 dBu¥/m

[RF) FCC PART 15C [PEAK])

1
1] X
%
100
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 13850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBul dB/m dBuVim dBuvim db Detector
1 4873840 4548 14 .86 60.34 7400 -1366 peak

2 " 4874060 3472 14.86 49.58 2400 -442 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX B Mode 2462MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
110.0 dBu¥/m
[RF) FCC PART 15C [PEAK)
&0 2
b4
1
b4
100
1000.000 3550.00 6100.00 8650.00 1120000 1375000 16300.00 1885000 Z21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limnit Over
MHz dBu' dBim dBuV/m dBuim dB Deetector
1 4923 425 29.59 1517 44 76 2400 924 AVG
2 4923480 4266 1517 arf. 83 400 -1617 peak
Emission Level= Read Level+ Correct Factor

TB-RF-074-1.0



TOBY Report No.: TB-FCC162241

Page: 35 of 77
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX B Mode 2462MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.0 dBu¥Y/m

[RF) FCC PART 15C [PEAK)

1]

RLIAL
1000.000 3550.00 6100.00 B8650.00 1120000 13750.00 16300.00 1885000  21400.00 26500.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuvim dBuvim dB Detector
1 4924 040 3563 1517 20.80 5400 -320 AVG
2 4924 100 4743 1917 62.60 7400 -11.40 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX G Mode 2412MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110,00 dBuV/m

(RF) FCC PART 15C [PEAK)

£0 1

100
1000.000 3550.00 6100.00 86550.00 1120000 13750.00 16300.00 18850.00 21400.00 26500.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBul dB/m dBuVim dBuvim db Detector
1 4824 480 4378 14.55 58.33 7400 -1567 peak

2 " 4824480 3113 14.55 45.68 2400 832 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX G Mode 2412MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.0  dBuVim

(RF) FCC PART 15C (PEAK)

1]

10.0
1000.000 3550.00 6100.00 865000 1120000 13750.00 16300.00 1885000 21400.00 26500.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dBim dBuVim dBuv/m db Detector
1 4821200 5041 14.53 64.94 7400 -906 peak

2 % 4823200  34.01 14.55 48.56 2400 -544 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%

Test Voltage: AC 120V/60HZ

Ant. Pol. Horizontal

Test Mode: TX G Mode 2437MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.0 dBu¥im

[RF) FCC. PART 15C [PEAK]

60 2
®
1
=
LA
1000.000 3550.00 6100.00 8650.00 11200.00 13750.00 16300.00 1885%0.00  21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBu dBfm dBuV/m dBuv/m db Detector
1 Y 4873340 2897 14.86 4383 5400 -1017 AVG
2 4875240 4263 14.87 ar.50 7400 -16.50 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX G Mode 2437MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.0 dBu¥/m

[RF) FCC PART 15C [PEAK]

-

60

0.0
1000.000 3550.00 6100.00 8650.00 11200.00  13750.00 16300.00 18850.00  Z1400.00 26500.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuVim dBuVim dB Detector
1 4876800 4372 14.87 28.59 7400 -1541 peak

2 % 4878460 2953 14.89 4442 2400 958 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX G Mode 2462MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.0  dBu¥/m

[RF] FCC PART 15C [PEAK]

60 %
2
b4
100
1000.000 3550.00 6100.00 8650.00 1120000 1375000 16300.00 1885000 Z21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuVim dBu/m db Detector
1 4922180 4390 1517 59.07 7400 -1493 peak

2 " 4923920 2948 1517 44 65 5400 935 AVG

Emission Level= Read Level+ Correct Factor
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prescribed limit.

Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ

Ant. Pol. Vertical

Test Mode: TX G Mode 2462MHz

Remark: No report for the emission which more than 10 dB below the

110.0  dBu¥/m

[RF) FCC PART 15C [RPEAK)

60

100

-

Emission Level= Read Level+ Correct Factor

1000000 3550.00 610000  8650.00 1120000 13750.00 1630000 18850.00 21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor  ment Limit  Over
MHz dBu' dB/m dBuv/m dButfm db Detector
1 4927 800 4324 1519 5843 7400 -1557 peak
2 * 4928800 2978 15.21 44 99 5400 -901 AVG
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX N(HT20) Mode 2412MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.
110.0  dBu¥ém
(RF] FCC PART 15C [PEAK)
60 fc
1
b3
0.0
1000.000 3550.00 6100.00 8650.00 1120000 1375000 1630000 18850.00  21400.00 26500.00 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBul dB/m dBuVim dBu/m dB Detector
1 * o 4823.860 29.81 14.55 44 36 5400 964 AVG
2 4823940 4466 14 .55 2921 400 -1479 peak
Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX N(HT20) Mode 2412MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.0  dBu¥/m

[RF) FCC PART 15C [REAK)

60

10,0
1000.000 3550.00 6100.00 86%50.00 11200.00 13750.00 16300.00 18850.00  21400.00 26500.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Lirmit Over
MHz dBuV dB/m dBuVim dBuv/m dB Detector
1 4819980 4815 14 .53 62.68 7400 -11.32 peak

2 " 4822740  31.60 14.95 46.15 5400 -785 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX N(HT20) Mode 2437MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.00  dBu¥i/m

[RF) FCC PART 15C [REAK)

60

-

100
1000.000 3550.00 6100.00 8650.00 1120000  13750.00 16300.00 18850.00  21400.00 26500.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuvim dBuvim dB Detector
1 48736840  41.71 14.86 o6.97 7400 -1743 peak

2 " 4873840 2898 14.86 43.84 5400 -10.16 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX N(HT20) Mode 2437MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.0 dBu¥/m

[RF) FCC PART 15C [PEAK)

60 1

100
1000.000 3550.00 6100.00 8650.00 11200.00  13750.00 16300.00 18850.00  21400.00 26%500.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuv dBim dBuvim dBuVim dB Detector
1 4872320 4297 14.85 ar7.82 7400 -16.18 peak

2 % 4878620 2947 14.89 44 .36 5400 964 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX N(HT20) Mode 2462MHz
Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110.0 dBu¥/m

[RF] FCC PART 15C [PEAK]

1]

oo
1000.000 3550.00 6100.00 8650.00 1120000 13750.00 16300.00 18850.00 Z1400.00 26500.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuv dB/m dBuVim dBuv/m db Detector
1 4924 860 2943 15.18 44 61 3400 -939 AVG
2 4928 100 4359 15.20 28.79 7400 -1521 peak

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%

Test Voltage: AC 120V/60HZ

Ant. Pol. Vertical

Test Mode: TX N(HT20) Mode 2462MHz

Remark: No report for the emission which more than 10 dB below the
prescribed limit.

110,00 dBu¥/m

(RF) FCC PART 15C [PEAK)

60

0.0
1000.000 3550.00

6100.00 865000 1120000 13750.00 1630000 18850.00 21400.00 26500.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBu dBmi dBuV/m dBuv/m db Detector
1 4919740 4378 1515 28.93 7400 -15.07 peak
2 " 4928920 2978 15.21 4499 5400 901 AVG

Emission Level= Read Level+ Correct Factor
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Attachment C-- Restricted Bands Requirement Test Data

(1) Radiation Test

Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ

Ant. Pol. Horizontal

Test Mode: TX B Mode 2412MHz

Remark: N/A

110.0 dBuV¥/m

[RF] FCC PART 15C [PEAK]

60

LA

-

2323.000 2333.00

2343.00

2353.00 2363.00

2373.00

2383.00

2393.00 2403.00

2423.00 MHz

Reading Correct Measure-

Emission Level= Read Level+ Correct Factor

No. Mk. Freq. Level Factor ment Limit Over
dBuV dB/m dBuVim dBuY/m dB Detector
1 2390.000 5497 2.82 a2l 79 7400 -1621 peak
2 2390.000 4362 2.82 46.44 5400 -75 AVG
3 X 2413.000 101.83 2.94 104.77  Fundamental Frequency ~ PEaK
4 2413000 9225 2.94 95.19  Fundamental Frequency ~ AVG

TB-RF-074-1.0
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX B Mode 2412MHz
Remark: N/A
110.0  dBu¥/m
3
®
4
[RF]) FCC Pﬁg
[11] 1
bt
2
o
2324.000 2334.00 2344.00 2354.00 2364.00 2374.00 2384.00 2394.00 2404.00 2424.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBul dB/m dBuVim dBuv/m dBb Detector
1 2390.000 952.53 2.82 995.35 7400 -18.65 peak
2 2390000 4172 282 44 54 2400 946 AVG
3 X 2411.200 99.16 2.94 102.10  Fundamental Frequency  peak
4 " 2411200 8955 2.94 9249  Fundamental Frequency ~ AV

Emission Level= Read Level+ Correct Factor

TB-RF-074-1.0



Report No.: TB-FCC162241
TOBY 50 of 77

Page:
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX B Mode 2462MHz
Remark: N/A

110,00 dBuV/m

2
X

1

/‘}\ (RF) FCC PART 15C [PEAK)

60

L)

100
2452000 2462.00 2472.00 2482.00 2492.00 2502.00 2512.00 2522.00 2532.00 2552.00 MHz

Reading Comrect Measure-

No. Mk. Freq. Level Factor  ment Limit  Over
MHz dBu dB/m dBuVim dBu/m dbB Detector
1 * 2462 .800 90.18 3.27 093.45  Fundamental Frequency ~ AVG
2 A 2463400 9979 3.28 103.07  Fundamental Frequency ~ peak
3 2483.500 4712 3.41 50.53 7400 -2347 peak
4 2483500  36.60 3M 40.01 5400 1399 AVG

Emission Level= Read Level+ Correct Factor

TB-RF-074-1.0



Report No.: TB-FCC162241
TOBY 51 of 77

Page:
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX B Mode 2462MHz
Remark: N/A

110.0 dBu¥/m

1
=

2
m (RF) FCC PART 15C [PEAK)

1)

& Mo

10.o
2452.000 2462.00 247200 2482.00 2492.00 2502.00 2512.00 2522.00 2532.00 2552.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuVim dBuv/m dB Detector
1 A 2460600 97.51 3.26 100.77  Fundamental Frequency ~ peak
2 2461000 8787 3.26 9113  Fundamental Frequency ~ AVG
3 2483500 4702 3.41 2043 7400 -23.57 peak
4 2483500 3646 3.41 39.87 5400 -1413 AVG

Emission Level= Read Level+ Correct Factor

TB-RF-074-1.0
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Page:
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX G Mode 2412MHz
Remark: N/A
110.0 dBu¥i/m
4
X
3
WPEAK]
1
4
1]
2
100
2332.000 2342.00 2352.00 2362.00 2372.00 2382.00 2352.00 2402.00 2412.00 2432.00 MH=z

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuVim dBuv/m db Detector
1 2390000 61.32 2.82 64.14 7400 -986 peak
2 2390.000 3967 2.82 42 49 5400 -11.51 AVG
3 0 2414600 8197 2.95 8492  Fundamental Frequency AVG
4 X 2416200 9844 2.97 101.41  Fundamental Frequency  peak

Emission Level= Read Level+ Correct Factor
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Report No.: TB-FCC162241
TOBY 53 of 77

Page:
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX G Mode 2412MHz
Remark: N/A
110.0 dBu¥/m
4
X
3
lny{n:_c:fﬁml
1
60 X
2
100
2328.000 233800 234800 235800 2368.00 2378.00 238800 2398.00 240800 2428.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBul dB/m dBuVim dBu/m dB Detector
1 2390.000 59.19 2.82 62.01 7400 -1199 peak
2 2390000 3794 282 40.76 5400 -1324 AVG
3 * 2410400 78.79 2.93 81.72  Fundamental Frequency ~ AV(S
4 X 2410600 9502 2.93 9795  Fundamental Frequency  peak

Emission Level= Read Level+ Correct Factor

TB-RF-074-1.0
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ

Ant. Pol. Horizontal

Test Mode: TX G Mode 2462MHz

Remark: N/A

110.0 dBuV/m

—

[_/_\/—‘j [RF) FCC PART 15C [PEAK)

by ]

1]

100
2446.000 2456.00 2466.00 2476.00 248600 2496.00 2506.00 2516.00 2526.00 25456.00 WMHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over

MHz dBul dBim dBuVim dBuV/m db Detector
1 X 2460200 96.04 3.26 9930 Fundamental Frequency )  peak
2 * 2464400 7988 3.28 83.16  Fundamental Frequency ~ AV (5
3 2483500 5941 341 62.82 7400 -11.18 peak
4 2483500 3482 3.41 38.23 8400 577 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX G Mode 2462MHz
Remark: N/A
110.0 dBu¥/m
2
»
1
(RF] FCC PART 15C [PEAK]
4
50 x
3
100
2442000 2452.00 2462 .00 2472 .00 248200 2492 00 250200 2512.00 2522.00 254200 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBul dB/m dBuVim dBu/m dB Detector
1 X 2458200 7745 3.24 80.69  Fundamental Frequency AV
2 % 2460200 9361 3.26 96.87  Fundamental Freauency  PEAK
3 2483500 3462 3.41 38.03 7400 -35297 AVG
4 2483500  58.61 3.41 62.02 7400 -11.98 peak

Emission Level= Read Level+ Correct Factor
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TOBY Report No.: TB-FCC162241

Page: 56 of 77
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX N(HT20) Mode 2412MHz
Remark: N/A
110.0  dBu¥/m
4
He
3
1
b9
1]
2
100
2331.000 2341.00 2351.00 2361.00 23M.00 2381.00 2391.00 2401.00 2411.00 2431.00 WHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuVim dBuVim dB Detector
1 2390.000 61.00 2.82 63.82 7400 -10.18 peak
2 2390000  38.91 2.82 41.73 2400 1227 AVG
3 * 2417800 8052 298 8350  rurdamontal Freauaney  AVG
4 X 2419800 96.69 299 9968  Fundamental Frequency  peak

Emission Level= Read Level+ Correct Factor
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Page:
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX N(HT20) Mode 2412MHz
Remark: N/A
110.0  dBu¥/m
3
®
4
(RFYFCC PRRT T5C (PEAK)
1
1] =
2
0.0
2330.000 2340.00 2350.00 2360.00 2370.00 2380.00 2390.00 2400.00 2410.00 2430.00 MHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dBim dBuVim dBuVim dB Detector
1 2390000 5840 2.82 61.22 7400 -1278 peak
2 2390000 3743 2.82 40.25 7400 -33.75 AVG
3 " 2407600 9361 2.91 96.52  Fundamental Frequency ~ peak
4 X 2410800 7746 293 80.39  Fundamental Frequency  AVG

Emission Level= Read Level+ Correct Factor
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Page:
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Horizontal
Test Mode: TX N(HT20) Mode 2462MHz
Remark: N/A

110.0 dBu¥/m

-

/_/_’\/xj (RF) FCC PART 15C [PEAK)

How

1]

100
2443.000 2453.00 2463.00 2473.00 2483.00 2493.00 2503.00 2513.00 2523.00 2543.00 WMHz

Reading Correct Measure-

No. Mk. Freq. Level Factor ment Limit Over

MHz dBuV dBim dBuvim dBulim dB Detector
1 X 2464400 9419 328 97.47  Fundamental Frequency — pagk
2 * 2464800 7825 328 8153  Fundamental Frequency  AVG
3 2483500 5726 341 6067 7400 -13.33 peak
4 2483500 34.70 3.41 3811 5400 -1589 AVG

Emission Level= Read Level+ Correct Factor
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Ant. Pol. Vertical
Test Mode: TX N(HT20) Mode 2462MHz
Remark: N/A
110.0 dBu¥V/m
1
X
2
/’_”“’\’ﬁ (RF] FCC PART 15C [PEAK)
3
[41] b
4
100
2444 000 2454 00 2464 00 247400 2434 00 2494 .00 250400 251400 2524.00 254400 MHz
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dB/m dBuVim dBuv/m db Detector
1 XA 2455800 92.05 3.23 0528 Fundamental Frequency pEﬂk
2 * 2459 400 7588 3.25 79.13 Fundamental Frequency AVG
3 2483500 5729 3.41 60.70 7400 -13.30 peak
4 2483500 34 .51 3.41 37.92 5400 -16.08 AVG
Emission Level= Read Level+ Correct Factor
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(2) Conducted Test

Temperature:

24 C Relative Humidity: | 56%

Test Voltage:

AC 120V/60HZ

Test Mode:

TX B Mode 2412MHz / TX B Mode 2462MHz

Remark:

The EUT is programed in continuously transmitting mode

Fﬁ Keysight Spectrum Analyzer - Swept SA

[E=E ==

Ref Offset 3.63 dB
Ref 23.63 dBm

01:30:14 PMOct 15, 2018

750 AC CORREC | SENSE:INT) ALIGN AUTO [

Avg Type: Log-Pwr
PNO: Fast 0  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

MKR! MODE TRC| SCL

1 I}]l]l]_

A N [1[f[ 24000GHz] 52483dBm[ [ [ ]
Al N [1[f[  23900GHz] 51863dBm[ [ [ ]

4 [ NT[4]f]  23860GHz[ -51240dBm| [ [ |
- (rr [ ] 3

FUNCTION FUNCTION WIDTH FUNCTION VALUE

10 dBidiv.__ Ref
Log

Ref Offset 3.6 dB -14.016 dBm

| SENSE:INT) ALIGN AUTO [
Avg Type: Log-Pwr
PNO: Fast 0  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

Mkr1 2.461 5 GHz
23.60 dBm

Stop 2.54700 GHz
Sweep 9.600 ms (1001 pts)

MKR! MODE TRC| SCL

Bl N [1]f]
4 [N [1]f]

U N [1]7F] 2 .461 5 GHz ETY 016 dBm| [ 0000
2 IMEERESE 2483 5 GHz TR T =Y I I

[ 25000GHz]
2.484 0 GHz 52220Bm [ |
) A 3

FUNCTION FUNCTION WIDTH FUNCTION VALUE

66102dBm[ [ |
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Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Test Mode: TX G Mode 2412MHz / TX G Mode 2462MHz
Remark: The EUT is programed in continuously transmitting mode
K:p.ghtﬁmelMﬂ}m-S\weptSn . _
lzemsr Freq 2.377000000 GHz o Avg Type: Log-Pwr
e e S o

Raf Ofzat 363 dR.

Ref 23.63dBm

|
i
|
|
[
I

i A i e
-’.. § s b\ logd L

] ~ 5lup 2.42700 GHz
#Res BW 100 kHz #VBWW 300 kHz Sweep 9.600 ms (1001 pis),

Y oea

B

BN Eeysight Specirum Anidyzer - Swept S4
T a : ENSE N 164
Center Freq 2.497000000 GHz : Avg Type Log-Pwr
PHO. o 'I';lq: Fr;;::n Avg|Hold:>100/100

Hen:

Ref Offset 36 dB
Ref 23.60 dBm

B g

"~ Etop 2.54700 GHz
Sweep 9,600 ms (1001 pts)

FL

¥ ma

B
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Temperature: 24 C Relative Humidity: 56%
Test Voltage: AC 120V/60HZ
Test Mode: TX N(HT20) Mode 2412MHz / TX N(HT20) Mode 2462MHz
Remark: The EUT is programed in continuously transmitting mode
i rgh:mmma,m-msn . _
Eemsr Freq 2.377000000 GHz . g Type: Log Pwr
o i

Raf Ofzat 363 dR.

Ref 23.63dBm

g R

|
!v.)\-!—r'-u A Aaf A i i

T Slup 242700 GHz
#ResBW 100 kHz Sweep 9.600 ms (1001 pts)

Y oea

B

BN Eeysight Specirum Anidyzer - Swept S4
T a : FNSE T 164
Center Freq 2.497000000 GHz : Avg Type Log-Pwr

Trig: Free Run Avg|Hold:>100/100
Atien: 30 dB

Ref Offset 36 dB
Ref 23.60 dBm

b e o a1

. Sweep 9.600 ms (1001 pts)

FLIN:

]

I -1.697 dBm |
I 18.1724Bm |
38

LD m O o G

¥ ma

B
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Report No. :

TB-FCC162241

CORREC

| SENSE:INT]

ALIGN AUTO |

01:29:37 PMOct 15, 2018

Page: 63 of 77
Attachment D-- Bandwidth Test Data
Temperature: 24 C ‘ Relative Humidity: 56%
Test Voltage: AC 120V/60HZ
Test Mode: TX 802.11B Mode
Channel frequency 6dB Bandwidth 99% Bandwidth Limit
(MHz) (MH2z) (MHz) (MHz)
2412 8.539 ‘ 10.561
2437 8.544 i 10.492 >=0.5
2462 8.549 | 10.571
802.11B Mode
2412 MHz
[E e I S

#FGain:Low

HH

#Res BW 100 kHz
Occupied Bandwidth
10.561 MHz

-7.417 kHz
8.539 MHz

Transmit Freq Error
x dB Bandwidth

——) Trig: FreeRun

Center Freq: 2.412000000 GHz
Avg|Hold:>10/10

Radio Std: None

#Atten: 10 dB

#VBW 300 kHz

Total Power 1.06 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS

Radio Device: BTS

TB-RF-074-1.0
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Page:

No. :

TB-FCC162241
64 of 77

802.11B Mode

2437 MHz

rﬁ sz;\ght Spectrum Analyzer- Occupied BW
RF

[E=E ==

750 AC CORREC | SENSE:INT) ALIGN AUTO [

01:31:49 PMOCt 15, 2018

Center Freq2 437000000 GHz

Center Freq: 2.437000000 GHz

Radio Std: None

Occupied Bandwidth
10.

Transmit Freq Error

x dB Bandwidth

#|IFGain:Low

492 MHz

-51.558 kHz
8.544 MHz

Trig: Free Run
#Atten: 30 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Avg|Hold:>10/10
Radio Device: BTS

-0.96 dBm

99.00 %
-6.00 dB

IMSG STATUS

802.11B Mode

2462 MHz

Fﬁ Keysight Spectrum Analyzer - Occupied BW
| 750 AC

CORREC | SENSE:INT) ALIGN AUTO [ 01:33:16 PMOCt 15, 2018

[E=E ==

Center Freq: 2.462000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 20 dB

Radio Std: None

#FGain:Low Radio Device: BTS

I N T M |||
B L T A N N . TP VIO
N N I

#Res BW 100 kHz

Occupied Bandwidth
10.

Transmit Freq Error

x dB Bandwidth

571 MHz

-4.902 kHz
8.549 MHz

#VBW 300 kHz

Total Power

% of OBW Power
x dB

-2.20 dBm

99.00 %
-6.00 dB

IMSG

STATUS
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Report No.: TB-FCC162241

Page: 65 of 77
Temperature: 24 C Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Test Mode: TX 802.11G Mode
Channel frequency 6dB Bandwidth 99% Bandwidth Limit
(MHz) (MHz) (MHz) (MHz)
2412 16.32 16.508
2437 16.33 16.508 >=0.5
77777 2462 16.34 16504
- ) 7 802.11G Mode ) - ]
2412 MHz
[N

10:01:47 AMOct 12, 2018
Radio Std: None

Fu Keysight Spectrum Analyzer - Occupied BW
R AC CORREC | SENSE:INT] ALIGN AUTO

| RF 75 Q
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz
Avg|Hold:>10/10

) Trig: FreeRun

™ #Atten: 10 dB Radio Device: BTS

#FGain:Low

#VBW 300 kHz

Total Power 12.2 dBm

Occupied Bandwidth

16.508 MHz
-1.261 kHz
16.32 MHz x dB

99.00 %
-6.00 dB

Transmit Freq Error % of OBW Power

x dB Bandwidth

STATUS
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Page:

TB-FCC162241
66 of 77

802.11G Mode

2437 MHz

rﬁ sz;\ght Spectrum Analyzer- Occupied BW
RF

[E=E ==

750 AC CORREC

| SENSE:INT) ALIGN AUTO [

10:04:38 AMOct 12, 2018

Center Freq2 437000000 GHz

#|IFGain:Low

10 dBldiv Ref 20.00 dBm
Log

Occupied Bandwidth

16.508 MHz
1.375 kHz
16.33 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.437000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB

#VBW 300 kHz

Total Power 12.7 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Radio Std: None

Radio Device: BTS

IMSG

STATUS

802.11G Mode

2462 MHz

[E=E ==

Fﬁ Keysight Spectrum Analyzer - Occupied BW
| 750 AC

CORREC

| SENSE:INT) ALIGN AUTO [

10:10:22 AMOct 12, 2018

#|IFGain:Low

#Res BW 100 kHz

Occupied Bandwidth
16.594 MHz
-406 Hz
16.34 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.462000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 20 dB

#VBW 300 kHz

Total Power 12.5 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

Radio Std: None

Radio Device: BTS

IMSG

STATUS

TB-RF-074-1.0
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Report No.: TB-FCC162241

Page: 67 of 77
Temperature: 24 C ‘ Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Test Mode: TX 802.11N(HT20) Mode
Channel frequency 6dB Bandwidth 99% Bandwidth Limit
(MHz) (MHz) (MHz) (MHz)
2412 17.58 17.808
2437 17.57 17.783 >=0.5
77777 2462 17.58 17.875
- 1802.11N(HT20) Mode S
2412 MHz

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

#Atten: 10 dB

| RF 750Q
Center Freq 2.412000000 GHz

#IFGain:Low Radio Device: BTS

#Res BW 100 kHz #VBW 300 kHz

Total Power 11.4 dBm

Occupied Bandwidth

17.808 MHz
14.898 kHz
17.58 MHz x dB

99.00 %
-6.00 dB

Transmit Freq Error % of OBW Power

x dB Bandwidth

STATUS
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Report
Page:

802.11N(HT20) Mode

2437 MHz

Fﬁ Keysight Spectrum Analyzer - Occupied BW
R [ RF

[E=E ==

750 AC CORREC

Center Freq 2.437000000 GHz

Occupied Bandwidth

| SENSE:INT) ALIGN AUTO [

10:15:19AMOct 12, 2018

Center Freq: 2.437000000 GHz
Trig: Free Run Avg|Hold:
#Atten: 30 dB

#|IFGain:Low

#VBW 300 kHz

Total Power

17.783 MHz

Transmit Freq Error
x dB Bandwidth

17.235 kHz
17.57 MHz

% of OBW Power
x dB

11.7 dBm

99.00 %
-6.00 dB

Radio Std: None
>10/110
Radio Device: BTS

IMSG

STATUS

802.11N(HT20) Mode

2462 MHz

[E=E ==

Fﬁ Keysight Spectrum Analyzer - Occupied BW
R [ RF 750 AC | CORREC

Center req 2.462000000 GHz

#Res BW 100 kHz

Occupied Bandwidth

17.875 MHz
16.527 kHz
17.58 MHz

Transmit Freq Error
x dB Bandwidth

| SENSE:INT) ALIGN AUTO

10:16:35AMOct 12, 2018

Center Freq: 2.462000000 GHz
Trig: Free Run Avg|Hold
#Atten: 20 dB

#|IFGain:Low

------

#VBW 300 kHz

Total Power

% of OBW Power
x dB

11.5 dBm

99.00 %
-6.00 dB

Radio Std: None
>10M10
Radio Device: BTS

IMSG

STATUS
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Attachment E-- Peak Output Power Test Data

Test Conditions: | Continuous transmitting Mode
Temperature: 24 C ‘ Relative Humidity: ‘ 56%
Test Voltage: AC 120V/60HZ
Channel frequenc
Mode d y Test Result (dBm) Limit (dBm)
(MHz)
2412 0.02
802.11b 2437 -2.06
2462 -3.19
2412 15.10
802.11¢g 2437 15.30 30
2462 15.32
2412 14.27
802.11n
2437 14.33
(HT20)
2462 14.29
Result: PASS
Duty Cycle
Mode Channel frequency (MHz) Test Result
2412
802.11b 2437
2462
2412
802.11¢g 2437 >98%
2462
2412
802.11n
2437
(HT20)
2462
Please see below plots
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802.11 B Mode 2437 MHz

SRR

| RE
Center Freq 2.43

Fu Keysight Spectrum Analyzer - Swept SA
R

750 AC

Ref Offset 3.69 dB
Ref 23.59 dBm

Center 2.437000000 GHz

Res BW 1.0 MHz

CORREC

7000000 GHz

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

PNO: Fast 50
™ Atten: 30 dB

IFGain:Low

R

Fﬁ Keysight Spectrum Analyzer - Swept SA

RF 750 AC

CORREC

Center req 2.437000000 GHz

Ref Offset 3.59 dB
Ref 23.59 dEBm

Center 2.437000000 GHz

Res BW 1.0 MHz

SENSE:INT| ALIGN AUTO [

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

PNO: Fast )
™ Atten: 30 dB

IFGain:Low

#VBW 3.0 MHz

Sweep 100.0 ms (10001 pts

STATUS
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802.11 N(HT20) Mode 2437 MHz

Fu Keysight Spectrum Analyzer - Swept SA
R [ R

750 AC CORREC SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

Center Freq 2.437000000 GHz
Avg|Hold:>100/100

PNO: Fast (50
IFGain:Low

Trig: Free Run
Atten: 30 dB

Ref Offset 3.69 dB
Ref 23.59 dBm

Center 2.437000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Sweep 100.0 ms (10001 pts

STATUS

TB-RF-074-1.0
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Attachment F-- Power Spectral Density Test Data

Temperature: 24 C ‘ Relative Humidity: | 56%
Test Voltage: AC 120V/60HZ
Test Mode: TX 802.11B Mode
Channel Frequency Power Density Limit
(MHz) (dBm/3 kHz) (dBm/3kHz)
2412 | -25.217
2437 ‘ -26.535 8
- 462 - 25901
- ~ 802.11B Mode -
2412 MHz

IGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 51100

Mkr1 2.411 996 6 GHz
Ref Offset 3.63 dB
1Lngsld Ref 23.63 dBm -25.217 dBm

Center 2.412000 GHz Span 17.08 MHz
#Res BW 3.0 kHz Sweep 1.801 s (10001 pts)
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802.11B Mode

2437 MHz

rﬁ sz;\ght SpEL‘trumAnalyzEr SprtSA =0 F=n
RF SENSE:INT] ALIGN AUTO | 01:32:06 PMOct 15, 2018
Avg Type: Log-Pwr
PNO: Fast 0  1rig: FreeRun Avg|Hold: 51100
IFGain:Low Atten: 30 dB

Ref Offset 3.59 dB
Ref 23.59 dEBm

I

L ERTTTCTRTATI o, .
oy T,
L m------

i),

#VBW 10 kHz Sweep 1.802 s (10001 pts

IMSG STATUS

802.11B Mode

2462 MHz

Fﬁ Keysight Spectrum Analyzer - SprtSA =0 F=n
| AC [ CORREC | SENSE:INT] ALIGN AUTO | 01:33:35PMO 2018
Avg Type: Log-Pwr
PNO: Fast 0  1rig: FreeRun Avg|Hold: 51100
IFGain:Low Atten: 30 dB

MKr1 2.461 994 9 GHz
Ref 23.60 dBm -25.901 dBm

e
A il ko mmmmm-
., M“----ﬂh My,
NP . N R R R, "W

Center 2.462000 GHz Span 17.10 MHz
#VBW 10 kHz Sweep 1.803 s (10001 pts]

IMSG STATUS

TB-RF-074-1.0
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Temperature: 24 C Temperature: 24 C
Test Voltage: AC 120V/60HZ
Test Mode: TX 802.11G Mode
Channel Frequency Power Density Limit
(MHz) (dBm/3 kHz) (dBm/3kHz)
2412 | -15.365
2437 ‘ -15.762 8
N 2462 | -15.198
- ~ 802.11G Mode ]
2412 MHz

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

Ref Offset 3.63 ¢B
1LOgBld Ref 23.63 dBm

Tod " .
et M
B O N .

A N O O

#VBW 10 kHz Sweep 3.443 s (10001 pts;

TB-RF-074-1.0
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802.11G Mode

2437 MHz

[E=E ==

rﬁ sz;\ght Spectrum Analyzer- SprtSA
RF

Ref Offset 3.59 dB
Ref 23.59 dEBm

i

!
m’rr LG

IFGain:Low

| SENSE:INT)

ALIGN AUTO |

10:04:56 AMOct 12, 2018

Trig: Free Run

PNO: Fast )
™ Atten: 30 dB

#VBW 10 kHz

Avg Type: Log-Pwr

Avg|Hold: 21100

W mmmMIl----‘Im g
LA ..
[N A N A O N

Sweep 3.443 s (10001 pts

STATUS

802.11G Mode

2462 MHz

Fﬁ Keysight Spectrum Analyzer - SprtSA

[E=E ==

AC CORREC

Ref Offset 3.6 dB
Ref 23.60 dEBm

i

--IIWWWMIWWWMWNWWM--

. l“mh.mwMN_----WWWm dre M
LA T

| SENSE:INT)

ALIGN AUTO |

10:06:46 AMOct 12, 2018

Trig: Free Run

PNO: Fast )
™ Atten: 30 dB

IFGain:Low

#VBW 10 kHz

Avg Type: Log-Pwr

Avg|Hold: 21100

]
Wy~

Sweep 3.449 s (10001 pts

STATUS

TB-RF-074-1.0
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Report No.: TB-FCC162241

Page: 76 of 77
Temperature: 24 C Temperature: 24 C
Test Voltage: AC 120V/60HZ
Test Mode: TX 802.11N(HT20) Mode
Channel Frequency Power Density Limit
(MHz) (dBm/3 kHz) (dBm/3kHz)
2412 | -17.136
2437 ‘ 17.337 8
N 2462 | -17.464
- ~ 802.1IN(HT20) Mode ]
2412 MHz

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

Mkr1 2.403 546 GHz
Ref Offset 3.63 ¢dB
1LOgBld Ref 23.63 dBm -17.136 dBm

DR Ll ks T
P A A T

Lo Iy .‘M"'M
B . O A o, ™
A S O S B

#VBW 10 kHz Sweep 3.707 s (10001 pts;

TB-RF-074-1.0
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802.11N(HT20) Mode

2437 MHz

rﬁ sz;\ght Spectrum Analyzer - Swept SA
RF Q AC | CORREC

Center Freq 2.437000000 GHz

| SENSE:INT) ALIGN AUTO [
Avg Type: Log-Pwr

Avg|Hold: 21100

Trig: Free Run

PNO: Fast )
™ Atten: 30 dB

IFGain:Low

Ref Offset 3.59 dB
Ref 23.59 dEBm

HI” i |||rr|

e

Iy .
ST S SR T
--- |H| u.hnmh e
I T,
B N AR

#VBW 10 kHz Sweep 3. ?05 S (10001 pts

STATUS

802.11N(HT20) Mode

2462 MHz

Fﬁ Keysight Spectrum Analyzer - SprtSA

CORREC | SENSE:INT) ALIGN AUTO [ 10:16:52AMOct 12, 2018

Avg Type: Log-Pwr
Avg|Hold: 2100

PNO: Fast )
IFGain:Low

Trig: Free Run
Atten: 30 dB

Ref Offset 3.6 dB
Ref 23.60 dEBm

b it
Wil

B N S B R s
A N A

#VBW 10 kHz

" m.u.wm_----ﬂm

Sweep 3.708 s (10001 pts

[E=E ==

STATUS

TB-RF-074-1.0



