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VERIFICATION OF COMPLIANCE

Applicant: SHENZHEN HELIXIONGDI TECHNOLOGY CO,.LTD
Building B, Floor 5, Youzhenfu Industry District, Baoshi east Road No.262,
ShiYan town Shenzhen City, Guangdong Province, China

Manufacturer: SHENZHEN HELIXIONGDI TECHNOLOGY CO,.LTD

Building B, Floor 5, Youzhenfu Industry District, Baoshi east Road No.262,
ShiYan town Shenzhen City, Guangdong Province, China

Product Description:

915MHz Radio telemetry

Model Number: HTO0X

Serial Number: N/A

File Number: ES150309035E

Date of Test: April 1, 2015 to April 20, 2015

We hereby certify that:

The above equipment was tested by SHENZHEN EMTEK CO., LTD. The test data, data
evaluation, test procedures, and equipment configurations shown in this report were made in
accordance with the procedures given in ANSI C63.10 (2013) and the energy emitted by the
sample EUT tested as described in this report is in compliance with conducted and radiated
emission limits of FCC Rules Part 15.249:2014.

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

Date of Test :

Prepared by :

Reviewer :

April 1, 2015 to April 20, 2015

Jre Now

Joe Xia/Editor
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Jack Li /Supervisor

Approve & Authorized Signer : (/J(jb‘

TRF No FCC 15.249/A

Lisa Wang/Manager

Page 2 of 29 Report No. ES150309035E



1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.

2.1.
2.2.
2.3.
24.

3.1.
3.2.

4.1.
4.2.
4.3.
44.
4.5.

5.1.
5.2.

53
54
5.5

6.1.
6.2.
6.3.
6.4.

7.1.
7.2.
7.3.

Shenzhen EMTEK Co.,Ltd.
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen,Guangdong,China E MTE K

www.emtek.com.cn Tel: +86-755-2695 4280 Fax: +86-755-2695 4282  Access to the World

Table of Contents
GENERAL INFORMATION ....ooiitiiiiit ettt sttt nnne e 5
ProOdUCE DESCIIPIION .....tiiiiiieceie ettt ettt ettt et et e et e et eebeesteesateessbeesaeesaeensaesnseeanseenseeensaesnses 5
Related Submittal(s) / GTant (8)....cccveeeueerieeiieesieeeiie et et stteestee et e eteesteestteesaeeebeeenseesnseesnseessseensaesnnes 5
BN LY (571 T Ta 0] Lo . AU 5
SPECIAL ACCESSOTIES ...euvieueieiietieiieteeie et testt et et eteettesteeteeteenseeseesseesseesseeseassesssasseaseesseenseensesssenseanseans 5
Equipment MOGIfICALIONS ........oiiiriieiieiieieeie ettt ettt e ste et enteeaeesseesse e seeseensesneesseeseenseenes 5
Measurement UNCEITAINEY .......ceeieueeriieeiieesieeseeeeteeeteeeeteeeteesteessteesteessseessseesseeesseseseessseessessssesssessnnes 6
TSt FACTIIEY ..ottt ettt e et et e et e st e e e nbeeenteessbeesteensaeensaeenseeanseeanseeaseeensaeennes 6
System Test CONFIGUIALION ........cc.oiiiiiiii bbb 7
EUT CONIGUIALION. ... .eiiitiieitiieiieeieeetee et eeteeeteeett e e teeesteeeteesbeessbeessaeesseeesseesssaesssaesssaesssesssseessseenssennses 7
EUT EXEICTISE c.uvieeuiieeiieeiee ettt eriteeetteeite et e st e stteessteesaeeetaeeabeeanteeenseesssaeansaeasseensaeensaannsesanseenseeenseesnses 7
B TS A g (o110 13 ¢TSS 7
DeSCription Of tESt MOAES ... .ccuveriieiieieeieeiere ettt ettt teeteste s e este e beesbessaesseesseansesssesseessnesseensennsennns 8
SUMMArY Of TESE RESUILS ..o e 9
Configuration Of Tested SYStEIM.....cc.ecierieriieiieieeiertete ettt ettt e seae e eteesbeesaessaesseesseensesssessnes 9
Description Of SUPPOIt UNILS......cceerieiiirieriesiierieesie ettt eieeteetesetesseesseesteeteeseenaesaeesseenseensesnns 9
CONDUCTED EMISSIONS TEST ...oiiiiititieie ettt 10
MeasuUremMENt PrOCEAULIE: .........ccuiiiiiieiierieie ettt et e e e e et e s eaestesbeesseasbeesaessaeseesseesseessesssenseensennsenns 10
Test Set-Up (Block Diagram Of Configuration)...........c.ceeceerueerierieniesieseesiesie e seesieeseeeeseeseeeneeens 10
Measurement EQUIPMENT USEA: .......oeiiiiiiieiiieiiieciie ettt sve e eeseaeetaeeseeeseesnneeennesnseens 10
Conducted EMiSSION LIMt......c.ccccuiiieiiiiiiieiiieiieecieecieeeieeeieesteeeeteesveeseeesteeesseeeseessseessseessseessseensasanes 10
Measurement RESULL:.........ooiiiiiieie ettt ettt e et e et e e s be e st e e sebeenseenaesnseeensaesnseens 11
RADIATED EMISSION TEST ...ttt st 13
Measurement PIOCEAUIE .........cccviiiiiieiieeiieie ettt et ettt e et e st ee st eesnbeesebeesbeesseensseenseesnsaesnseenn 13
Test Set-Up (Block Diagram Of Configuration).........c.ceccueerveerieenieenieeiieeieesreeeveesseesveeseveensneenenens 14
Measurement EQUIPMENt USEA: .......ccoeviiiiieiiiiieiienieieeie ettt st st e et estessaessaesseesseensessesnsenns 15
Radiated EMission LIMit.........cociiiiiiiriniiiiiinceeetctese ettt ettt 15
Measurement RESUIL..........coiiiiiiiiiieeeee ettt ettt ettt eaeen 17
BANDWIDTH TEST ..ottt sttt st be e b e nnneennaee s 24
Measurement PrOCEAUIE ..........coiiiiriiriiiiiirieetet ettt ettt sttt s eaeen 24
Test Set-Up (Block Diagram Of Configuration).........c..cccueerveeriienieenieeciieeieesireeeveesveesveessveessvesssnens 24
Measurement EQUIPMENT USEA: .......oeiiiiiiieiiiiiiieciie ettt ettt et eestaeetaeeseeeseesnseesnnesnseens 24
Measurement RESUILS: .......coiiiiiiiiie ettt ettt ettt e et e et aeebeesseesnbeaenseesnseenseesnseesnseens 24
BAND EDGE TEST ..ottt etttk e b e s e e bee e 27
MeasuremMent PIOCEAUIE .........ccouiiiiiieiieeiieete ettt ettt e et e et e et ee st eesnbeesebeesseesseensseenseesnsaesnseens 27
Test SET-UP (Block Diagram of Configuration)...........c.ceeeveerieerieenieeiiieeieesieeeveesveesseeseveeneveensnes 27
Measurement EQUIPMENt USEA: .......ccoevieriieiiiiieiierteie ettt ettt se et esaesaessaesseesseensessesnsenns 27

TRF No FCC 15.249/A Page 3 of 29 Report No. ES150309035E



Shenzhen EMTEK Co.,Ltd.
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen,Guangdong,China E MTE K

www.emtek.com.cn Tel: +86-755-2695 4280 Fax: +86-755-2695 4282  Access to the World

T4, MeasuremeEnt RESUILS: .......cooiiiiiiiiiiiieeeiiee ettt e e e e ettt e e e s e s et e eessesaeeteesessesaaeeesesnnneeessaans 27
8. ANTENNA APPLICATION ...ttt e e e 29
8.1.  Antenna REQUITEIMENL........cciiiieiieiieieeie ettt ettt et ettt e et e et e eaeesaeesseenteenseenseensesneesseensesnsenseenses 29
LIRS 1 | SRRt 29

TRF No FCC 15.249/A Page 4 of 29 Report No. ES150309035E



Shenzhen EMTEK Co.,Ltd.
Building 69, Majialong Industry Zone, Nanshan District, Shenzhen,Guangdong,China E M TE K

www.emtek.com.cn Tel: +86-755-2695 4280 Fax: +86-755-2695 4282  Access to the World
1. GENERAL INFORMATION

1.1. Product Description
A major technical descriptions of EUT is described as following:

A). Operation Frequency: 916.215MHz~927.215MHz
B). Modulation: GFSK

B). Chanel spacing: IMHz

C). Number of Channel: 12

E). Antenna Type: PCB antenna

F). Antenna Gain: 0dBi(PCB antenna)

G). Power Supply: DC 5V

1.2. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AEK9-HTOXA filing to comply with
Section 15.249:2014 of the FCC Part 15, Subpart C Rules.

1.3. Test Methodology
Both conducted and radiated testing was performed according to the procedures in ANSI
C63.10 (2013). Radiated testing was performed at an antenna to EUT distance 3 meters.

1.4. Special Accessories
Not available for this EUT intended for grant.

1.5. Equipment Modifications

Not available for this EUT intended for grant.
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1.6. Measurement Uncertainty
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Measurement Type Range Confidence Calculated
Level (%) Uncertainty
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% +3.00dB
Fundamental Field strength Not Applicable 95% +2.94dB
Transmitter 20 dB Bandwidth Not Applicable 95% +0.92PPm
Radiated Spurious Emissions 30 MHz to 40 GHz 95% +3.00dB
1.7. Test Facility
Site Description
EMC Lab. : Accredited by CNAS, 2013.10.29

The certificate is valid until 2016.10.28
The Laboratory has been assessed and proved to be in compliance
with CNAS/CLO01:2006(identical to ISO/IEC17025: 2005)
The Certificate Registration Number is L2291

Accredited by FCC, April 17,2014
The Certificate Registration Number is 406365.

Name of Firm : SHENZHEN EMTEK CO., LTD
Site Location : Bldg 69, Majialong Industry Zone,
Nanshan District, Shenzhen, Guangdong, China
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2. SYSTEM TEST CONFIGURATION

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

2.2. EUT Exercise
The Transmitter was operated in the normal operating mode. The TX frequency was fixed
which was for the purpose of the measurements.

2.3. Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According to
the requirements in Section 13.1.4.1 of ANSI C63.10-2013 Conducted emissions from
the EUT measured in the frequency range between 0.15 MHz and 30MHz using
CISPR Quasi-Peak and average detector mode.

2.3.2 Radiated Emissions

Below 30MHz

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter
away from the antenna (loop antenna). The Antenna should be positioned with its
plane vertical at the specified distance from the EUT and rotated about its vertical axis
for maximum response at each azimuth about the EUT. The center of the loop shall be
1 m above the ground. For certain applications, the loop antenna plane may also need
to be positioned horizontally at the specified distance from the EUT.

Above 30MHz

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter
away from the antenna. The maximal emission value is acquired by adjusting the
antenna height, polarisation and turntable azimuth. Normally, the height range of
antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, and the receive
antenna has two polarizations Vertical (V) and Horizontal (H).

Above 1GHz

The EUT is placed on a turntable 1.5 meters above the ground in the chamber, 3 meter
away from the antenna. The maximal emission value is acquired by adjusting the
antenna height, polarisation and turntable azimuth. Normally, the height range of
antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°, and the receive
antenna has two polarizations Vertical (V) and Horizontal (H).
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2.4. Description of test modes

The EUT (915MHz Radio telemetry) has been tested under normal operating condition.
Pre-scanned tests, X, Y, Z in the three orthogonal panels, were conducted to determine the final
configuration from all possible combinations. We use blue test to control the EUT, Let EUT
hopping on and transmit with highest power. All modulations GFSK have been tested, and the
worst result GFSK was recorded in the report. 12 Channels are provided by EUT. The 3 channels
of lower, medium and higher were chosen for test.

Pretest Mode Description
(GFSK)
Mode 1 916.215MHz
Mode 2 921.215MHz
Mode 3 927.215MHz

For Conducted Test

Final Test Mode Description
Mode 1 ON

For Radiated Test

Pretest Mode Description
(GFSK)
Mode 1 916.215MHz
Mode 2 921.215MHz
Mode 3 927.215MHz
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3. SUMMARY OF TEST RESULTS
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FCC Partl5, Subpart C (15.249:2014)

Standard Section

FCC Test Item Result
15.207 Conducted Emission Pass
15.209 Radiated Emission Pass
15.249 Radiated Spurious Emission Pass
15.249 Band edge test Pass
15.249 20dB Bandwidth Pass
Note: (1)”N/A” denotes test is not applicable in this test report.
3.1. CONFIGURATION OF TESTED SYSTEM
Fig. 2-1 Configuration of Tested System
AC Mains
Notebook EUT
3.2. DESCRIPTION OF SUPPORT UNITS
Equipment Mfr/Brand Model/Type No. FCCID/IC Series No. | Note
915MHz
Radio HolyBro HTO0X 2AEK9-HT0XA N/A EUT
telemetry
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4. CONDUCTED EMISSIONS TEST

4.1. Measurement Procedure:
1. The EUT was placed on a table which is 0.8m above ground plane.

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

3. Repeat above procedures until all frequency measured was complete.

4.2. Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

L

L.ISN

—| Notebook H EUT

4.3. Measurement Equipment Used:

Conducted Emission Test Site # 1
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.

Test Receiver Rohde & Schwarz ESCS30 828985/018 | 05/17/2014 | 05/16/2015
L.IS.N Rohde & Schwarz ESH2-75 834549/005 | 05/17/2014 | 05/16/2015
L.IS.N Rohde & Schwarz ENV216 834549/005 | 05/17/2014 | 05/16/2015

S0QCoaxial Anritsu MP59B M20531 | 05/17/2014 | 05/16/2015
Switch
4.4. Conducted Emission Limit
(7) Conducted Emission
Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50
Note:

1. The lower limit shall apply at the transition frequencies
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to
0.50MHz.

Report No. ES150309035E
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4.5. Measurement Result:
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B0.0  dBuY
Limit1: —
Limit2: —
e
—

40
- J"W WWL‘ f*“/\'lq,\
|rll|1'- " |'I'||- |lr" \uff Mww poak
TR r.fl,ﬂsbhﬁ} WM, NN . sm
L\\,\J_,_r—".)ll'ﬁ -q\LIﬁrﬂ' ‘L,, "'Il*"‘”“‘-J**LJ.\__/w_r—wa.,ﬁ., Lt it Hide, A "'%uj
oo
0,150 05 MHz] 5 30,000
Site Conduction #1 Phase: L1 Temperalure; 26
Limit: (CEJFCC PART 15 class B_QP Power: AC 120ViE0Hz Humidity: B0 %
EUT: 815MHz Radio telemetry
M/N: HTOX(PCE Antenna)
Mode: OM
Mote:
Reading Correct Measure-
Mo. Mk,  Freq.  Level Factor ment Limit  Ower
MHz dBuv dB dBuv dBu dB Dretector Comment
1° 0.1800 47.93 0.00 47.93 8548 -17.53 QP
2 0.1600 26.59 0.00 26.59 5646 -28.87 AVG
3 0.1950 44,94 0.00 44.94 £3.82 1888 QP
4 0.1950 25.56 0.00 25.56 £3.82 -2B.26 ANVG
5 0.2350 41.39 0.00 41.39 82.27 -20.88 QP
L] 0.2350 23.89 0.00 23.89 52.27 -28.38 AVGE
T 0.3300 37.76 0.00 37.76 50.45 2169 QP
8 0.3300 24.98 0.00 24.98 49.45 -24.47 ANVG
9 0.4500 36.28 0.00 36.26 £6.88 -20682 QP
10 0.4500 19.34 0.00 19.34 4588 -27.54 AVG
1" 0.2300 337 0.00 31.37 56.00 -2463 QP
12 0.9300 16.45 0.00 18.45 45.00 -29.55 AVG
“Maximum data  xOver limit  [:over margin Comment: Factor build in receiver, Operator; C5L
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Limat 2; —_—
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0.150 0.5 [MHz) 5 20000
Site Conduction #1 Phase: N Temperature. 26

Limit: (CE)FCC PART 15 class B_QP Power: AC 120V160Hz

EUT: 915MHz Radio telemetry
M/M: HTOX(PCE Antenna)

Humidity: G0 %

Mode: OM
Mote:
Reading Correct Measure-
Mo, Mk.  Freq.  Level Factor ment Limit ~ Over
MHz dBuY == dBul dBuy dB8 Desbecton Comment
1 0.1500 49.15 0.00 4915  B6.00 1885 QP
2 0.1500 2479 0.00 24.74 56.00 -31.21 AVG
3 0.1758 44.97 0.00 44.97 64.68 1271 QP
4 0.1758 2236 0.00 2236 5468 -32.32 AVG
5 0.2150 42 64 0.00 4264 6301 -2037 QP
=] 0.2150 23.01 0.00 23.01 53.01 -30.00 AVG
T 0.3350 38.21 0.00 38.21 §2.33 -2112 QP
8 0.3350 2379 0.00 2379 4933 28554 AVG
=] 0.4450 37.80 0.00 3ar.a0 56.97 -18.07 QP
10 0.4450 19.62 0.00 19.62  46.97 -27.35  AVG
11 0.9200 29.90 0.00 29.90 §6.00 -2610 QP
12 0.9200 14.47 0.00 1447 4600 -31.53 AVG
“Maximum data  x:Over limit  L:over margin Comment: Factor build in receiver, Operator; C5L
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5. RADIATED EMISSION TEST

5.1. Measurement Procedure

EMITEK
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a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
Semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.(below 1GHz)

b. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter
Semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the
highest radiation.(above 1GHz)

c. The height of the equipment or of the substitution antenna shall be 0.8 m; the height of

the test

Antenna shall vary between 1 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 AV 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.

When spectrum scanned from 30 MHz to 1GHz setting resolution bandwidth 120 kHz and video

bandwidth 300kHz.
EMI Test Receiver Setting
Attenuation Auto
RB 120kHz
VB 300kHz
Detector QP
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video bandwidth

3MHz.
EMI Test Receiver Setting
Attenuation Auto
RB IMHz
VB 3MHz
Detector Peak
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video bandwidth 10Hz.

EMI Test Receiver Setting
Attenuation Auto

RB 1MHz
VB 10Hz
Detector Peak
Trace Max hold

TRF No FCC 15.249/A
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5.2. Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable . 3m ,
\ EUT ’
0.8 Test
om Receiver
Ground Plane : Coaxial Cable
(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz
|
e 3m __
Turntable
x EUT Im to 4m
Spectrum /\
Analyzer 0.8m
[ |
| e
Ground Plane Coaxial Cable

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

————

3m

Turntable 4m \II'_‘/
\ EUT L —

Spectrum
Analyzer

A 1m
‘ | L.5m Amplifier
y |
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5.3 Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer | Rohde & Schwarz FSP7 839511/010 | 05/17/2014 | 05/16/2015
Spectrum Analyzer HP E4407B 839840481 05/17/2014 | 05/16/2015
EMI Test Receiver | Rohde & Schwarz |  ESCS30 828985/018 | 05/17/2014 | 05/16/2015
Pre-Amplifier HP 8447D 2944A07999 [ 05/17/2014 | 05/16/2015
Bilog Antenna Schwarzbeck VULB9163 142 05/17/2014 | 05/16/2015
Loop Antenna ARA PLA-1030/B 1029 05/17/2014 | 05/16/2015
Horn Antenna Schwarzbeck BBHA 9170 | BBHA9170399 |05/17/2014 | 05/16/2015
Horn Antenna Schwarzbeck BBHA 9120 D143 05/17/2014 | 05/16/2015
5.4 Radiated Emission Limit
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
960~1000 500 3

Harmonic emissions limits comply with below 54 dBuV/m at 3m. Other emissions radiated
outside of the specified frequency bands, except for harmonics, shall be attenuated by at least 50
dB below the level of the fundamental or comply with the radiated emissions limits specified in

section 1 5.209(a) limit in the table below has to be followed.

Note:

(1) The tighter limit applies at the band edges.

(2) Emission level (dBuV/m)=20log Emission level (uV/m).
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Limits of radiated emission measurement (FCC 15.209)

FREQUENCY (MHz) (dBuV/m) (at 3m)

PEAK AVERAGE
Above 1000 74 54

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).

Limits of radiated emission measurement (FCC 15.249)

FCC Part15 (15.249) , Subpart C

Limit Frequency Range (MHz)
Field strength of fundamental 902-928
50000uV/m (94 dBV/m) @ 3 m
Field strength of harmonics
500uV/m (54 dBV/m) @ 3 m

Above 928 for Harmonic
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5.5 Measurement Result
Transmitter Fundamental Field Strength and Radiated Emission

1M20  diuv/m
Limit1: —
2 “Hﬂi:'k' —
. I
a2
FF
62
53 —
= [— : % M anf-#—'M'M
a
1 bt
2 e
-
12
2
.0
30,000 127.00 224,00 321.00 415,00 515,00 612,00 F09.00 B06. 00 1000.00 MHz
Site 3m Chamber #3 Paolarization: Horlzantal Temperature; 240
Limit: { REJFCC PART 15 CLASS B Power: Hummidity: 5%
EUT: 915MHz Radio telsmstry
MiN: HTOX({PCE Antenna)
Mode:9156.125
Mote:
Reading Comect Measure- Antenna Table
Mo, Mk,  Freq. Level Factor ment Limit  Qver Height Degres
MHz disuy di dBuyim dBuvim dB Detector cm degree  Comment
1 45.5200 784 1372 2392 4000 1508 QP
2 112.4500 3BAT 21474 2343 4350 2007 QP
3 1475700 44.52 -18.02 26.50 4350 -17.00 QP
4 227.2200 43.21 1837 27.84 4600 1816 QP
5 399.5700 37.39 -8.89 28.50 46.00 -17.50 QP
& 545.0700 T4 -7.43 2298 4800 1802 QP
7% 9156.1250 97.16 -0.64 96.52 114.00 -17.48 peak
g X 9181280 28.84 -0.64 28.20 2400 580 AVG
*:Maximum data  x:Over limit  Lover margin Operator:  XLX
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1120 dBuVim
Limit1: —_ I
1z M & gin: —
!
92 ; [
o 3
72
b2
52
@ | —
1 I [ W l'-wm
. B e e |
'
12
z
00
J0.000 127.00 224.00 321.00 418.00 515.00 B12.00 T0A.00 80600 1000.00 MHz
Site 3Im Chamber #3 Polarization:  Vertical Temperature: 240
Limit: { RE)FCC PART 15 CLASS B Power: Humidity: 53 %
EUT. 915MHz Radio telemetry
MIN: HTOX{PCE Antenna)
Mede:915.125
MNote:
Reading Comect Measure- Antenna Table
Mo. Mk.  Freq. Level Factor ment Limit ~ Qver Height Degres
MHz dBuW dB dBRu\m dBuNm dB Detector om degree  Comment
1 £8.2000 4081 -17.4%8 23.13  43.50 -20.37 QP
2 151.2500 4543 -18.18 2725 4350 1825 QP
3 197.8100 4401 -16.5%9 2742 4350 -16.08 QP
4 304.5100 4016 -13.76 26.40 4600 -19.60 QP
5 3895700 36.59 -8.89 2770 4600 -1830 QP
<] £85.7200 36.51 -6.12 3032 4600 1561 QP
77 9151250 95.28 -0.84 9484 11400 -12.38 pesk
& X 9151250 86.76 -0.64 86.12 w400 -7.B8 AVG
“Maximum data  x:Over limit  Lover margin Operator:  XLX
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120 dBuVim

Limit1: —
102 Margine  ——
%
a9z
82 8
X
Frd
G2
B2 l_
@ | |
» 5 ML’" ey
: el il
2 |1
12
z
A0
A0 12700 224,00 32100 18,00 515,00 B12.00 F05.00 UG, 00 100000 MHz
Site 3m Chamber #3 Polarization: Horizontal Temperature: M40
Limit: { RE)JFCC PART 15 CLASE B Fower: Humigity: %

EUT:. 915MHz Radio telemetry
MM HTOX({PCE Antenna)

Mode: 921,125
MNote:
Reading Correct Measure- Antenna Table
Mo. Mk.  Freq.  Level Factor  ment  Limit  Owver Height Degree
MHz dBRuY dB dBudim dBuMim dB Detector om degree  Comment
1 43.5800 3870 <1313 2257 40.00 1743 QP
2 1473700 4300 -18.02 24,98 4350 1852 QP
3 156.1000 4200 -18.48 2352 4350 1998 QP
4 227.8800 40.68 -15.37 25.31 46.00 -2069 QP
5 379.2000 ar34  -10.03 27.31 4600 -1868 QP
g EE56.7100 3562 -7.34 28.28 4800 1772 QP
7 % 8211280 88,02 -0.66 9536 114.00 -18.84 peak
8 X 921.1250 89.05 -0.66 88.3% 24.00 -5.61 AN

“Maximum data  x:Over limit  l:over margin Cperator: XLX
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NZ0  dBu¥/m

Lamal1: —_—
102 Maigin: —

92 ;E

B2

Ean

7]

B2

52 |

42

# 3 M i Poetyundol
E.-,,-w&-

22

12

2

4.0

0000 127.00 224.00 321.00 418,00 515.00 G200 709.00 0600 1000.00 MHz

Site 3m Chamber #3 Polarization:  Vertical Temperalure. 24 G
Limit: { REJFCC PART 15 CLASS B Fower: Husmidity: 53 %

EUT: 915MHz Radio telemetry
MIN: HTOX({PCE Antenna)
Mode:921.125

MNote:
Feading Correct Measure- Antenna Table
MNo. Mk.  Freq.  Level Factor ment  Limit  Over Height Degres
MHz dBuY dB dBuvim dBuMm de Detector om degree  Comment
1 £9.1700 4079 ATAT 2362 4350 1988 QP
2 1522200 4403 -18.24 26789 4350 1771 QP
3 1583.9300 4375 -18.94 2685 4350 1685 QP
4 342.3400 3805 -12.26 2579 4600 -2021 QP
5 474 2600 3792  -10.06 2786 4800 -1814 QP
6 &607.1500 38.07 -5.81 3116 48.00 -14.84 QP
707 9211250 93.04 -0.86 9238 11400 -21.82 peak
& X 9211250 B85.56 -0.66 8450 9400 910 AVG

“Maximum data  x:Over limit  :over margin Operator: XLX
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120  dbu¥sm

Limit1: —_—
102 M augin: —_—

52 g;
E 4
Bz

Tz

52 |:

mmw“""‘“‘"‘
7 Ve T /HA/W ‘/‘T

OO0 1200 T 100 1600 51500 E12.00 104,00 BOE. 00 100000 MHz
Site 3m Chamber #3 Folarization: Horizontal Temperature: M0
Limit: { RE)FCC PART 15 CLASS B Power; Hurrdity. 53 %

EUT: 215MHz Radio telemetry
M/N. HTOX(PCE Antenna)
Mode:927.125

Mote:
Reading Correct Measure- Antenna Table
MNo. Mk. Freq.  Level Factor ~ment Limit  Over Height Degree
MHz dBuv di dbuvim  dBuvim  dB Detector  cm degree  Comment
1 39,7000 8BS 1295 2370 4000 1830 QP
2 147.3700 4363 -18.02 25.61 4350 -17.88 QP
3 207.5100 4145 -16.38 2507 4360 1843 QF
4 227 2800 4204 1537 2667 4600 1933 QP
& 388.6000 37.78 -B.85 28.83 46.00 177 QR
5] 610.0600 arTA13 -5.89 30.24 46.00 1576 QP
T 8271250 84.05 -0.67 8338 11400 -2062 peak
B X 9271250 88.52 -0.87 a87.85 94.00 -B.15 ANG

*Maximum data  x:Over limit  l:over margin Operator:  XLX
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120 diuv/m

Limmit1: —_—
m2 M aagin: —

%

I

T2

* 1 3 MJWMHW
Min,

12

2

-850
30, My 127,00 224 00 321 0y A1 00 515,00 w1200 F049. 00 BOE. (0 1000, 00 MHz
Site 3m Chamber £3 Paolarization:  Vertical Temperature: 24 C

Limit: { RE}FCC PART 15 CLASS B Power: Humidity. 53 %
EUT: 815MHz Radio telemetry
M/M: HTOX({PCE Antenna)

Mode: 927,125
Mote:
Reading Correct Measure- Antenna Table
Mo. Mk.  Fregq.  Level Factor ment Limit Over Height Degres
MHz dBuv dB dBuvim  dBuvim  dB Detector  €m degree  Comment
1 89.1700 3ITT 17T 2260 4350 -20890 QP
2 151.2500 4375 -18.18 2557 4350 17493 QP
3 183.2600 4373 -18.41 2532 4350 1818 QP
4 361.7400 36.33  -1067 2566 4600 -2034 QP
5 398.6000 38.50 -§.95 2955 4800 -1845 QP
& 575.9900 3772 -7.15 3057 4800 -1543 QP
T " 89271250 24.07 -0.67 93.40 11400 -20.60 peak
8 X 9271250 87.14 -0.87 8847 94,00 -7.853 AVG

“Maximum data  x:Over limit  Lover margin Operator:  XLX
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Operation Mode: Mode 1 Test Date : April 15,2015
Frequency Range: 1-25GHz Temperature : 28
Test Result: PASS Humidity : 65 %
Measured Distance: 3m Test By: Andy
Freq. Ant.Pol. | Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
1832.43 \% 54.74 47.48 74.00 54.00 -19.26 -6.52
1832.43 H 55.68 47.63 74.00 54.00 -18.32 -6.37
Operation Mode: Mode 2 Test Date : April 15,2015
Frequency Range: 1-25GHz Temperature : 28
Test Result: PASS Humidity : 65 %
Measured Distance: 3m Test By: Andy
Freq. Ant.Pol. | Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
1842.43 \ 54.43 48.47 74.00 54.00 -19.57 -5.53
1842.43 H 54.56 48.03 74.00 54.00 -19.44 -5.97
Operation Mode: Mode 3 Test Date : April 15,2015
Frequency Range: 1-25GHz Temperature : 28
Test Result: PASS Humidity : 65 %
Measured Distance: 3m Test By: Andy
Freq. Ant.Pol. | Emission Level(dBuV/m)| Limit 3m(dBuV/m) Margin(dB)
(MHz) H/V PK AV PK AV PK AV
1854.43 \% 54.93 48.25 74.00 54.00 -19.07 -5.75
1854.43 H 54.76 48.16 74.00 54.00 -19.24 -5.84
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6. BANDWIDTH TEST

6.1. Measurement Procedure
The EUT was operating in hopping mode or could be controlled its channel. Printed out the test
result from the spectrum by hard copy function.

6.2. Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

6.3. Measurement Equipment Used:

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
Spectrum Analyzer Agilent E4407B 88156318 | 05/17/2014 [05/16/2015

6.4. Measurement Results:

20dB Bandwidth test data Chart:
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Spectrum Detector: PK Test Date : April 15,2015
Test By: Joe Temperature : 26
Test Result: PASS Humidity : 60 %
Modulation: GFSK
Channel Channel frequency 20dB Down
(MHz) BW(kHz)

1 916.215 196.80

2 921.215 195.90

3 927.215 197.20

Canter Freg 916, 215000 MHz Cantad Frag: 818215000 MHz R Radie Sad. Hizew
= o Trig Free Run Awgikiold = 1210
AV | EAthen: 10 S0 R Dwvice BTE

Ref 10,00 dBm

iy '-HJ"""T

s W foi¥ A sl

s

Center 916.2 MHz ) ] Span 1 MHz
SRes BW 3 kHz SVBW 10 kHz Sweep 1363 ms

lac.l: un.lgd B.;nd I.\li;:i.l_h ”Tl.'_\!:;.l .PDW;I 1..-1.3“5-:?5;“
193.16 kHz

Transmit Frog Error =588 Hx QBW Power 99,00
x dB Bandwidth 196.8 kHz x dB -20.00 dB
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R —T

';fEW 10,000 kHz Carrti Frag: BHLT15000 MHz Radia Sad: Heow
e o Trige FresRun AvgiHald = 12110
WG s ®Aen: 10 90 Radhs Device BTS

Rel 10,00 dBm

WA P
" U A
L i

"175.,_

L
I*ﬁ‘ﬂwflwmufl‘[-f allai

7

Center 921.2 MHz ) ] Span 1 MHz
SRes BW 3 kHz SVBW 10 kHz Sweep 1363 ms

T —— Total Power 0.61 dBm
192.24 kHz

Transmit Frog Error 192 Hz QBW Power 99,00

x dB Bandwidth 1959 kHz x dB -20.00 dB

R —T

Caenter Freg 927, 215000 MHz Cantad Frag. GI7.11500d MHz Radie Sad. Hizrw
e = Trig: FresFun Avgitlald + 12010
NFGainl ow EAtten: 10 40 Radio Device: DTS

Rel 10,00 dBm

A
R s

1t e s il 4
oy F"N e Y M

Center 927.2 MHz ) ] Span 1 MHz
SRes BW 3 kHz SVBW 10 kHz Sweep 1363 ms

T —— Total Power 0.76 dBm
193.53 kHz

Transmit Frog Error =31 Hz QBW Power 99,00

x dB Bandwidth 197.2 kHz x dB -20.00 dB
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7. BAND EDGE TEST

7.1. Measurement Procedure

1. The EUT was Operating in hopping mode or could be controlled its channel. Printed out test
result from the spectrum by hard copy function.

2. The EUT was placed on a turn table which is 0.8m above ground plane.

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

4. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

5. Repeat above procedures until all frequency measured were complete.

7.2. Test SET-UP (Block Diagram of Configuration)

As 5.2 Test set up (B) and (C)

7.3. Measurement Equipment Used:
Same as 5.3 Radiated Emission Measurement.

7.4. Measurement Results:

All modulations and hopping mode have been tested, and the worst result GFSK and hopping
mode recorded as below:
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Spectrum Detector: PK/AV Test Date : April 15,2015

Test By: Andy Temperature : 28

Test channel: Mode 1 Humidity : 65 %

Freq. Ant.Pol. Emission Level| Limit 3m Margin Note

(MHz) H/V (dBuV/m) (dBuV/m) (dB)
899.84 \Y 26.44 46.00 -20.56 PK
905.93 \Y 29.00 46.00 -18.00 PK
913.62 \Y 34.84 46.00 -12.16 PK
920.99 \Y 27.19 46.00 -19.81 PK
926.44 \Y 27.38 46.00 -19.62 PK
931.41 \Y 26.71 46.00 -20.29 PK
895.19 H 26.08 46.00 -20.92 PK
908.17 H 35.29 46.00 -11.71 PK
909.94 H 39.25 46.00 -7.75 PK
916.19 H 32.98 46.00 -14.02 PK
918.43 H 29.81 46.00 -17.19 PK
926.76 H 26.80 46.00 -20.20 PK

Spectrum Detector: PK/AV Test Date : April 15, 2015

Test By: Andy Temperature : 28

Test channel: Mode 3 Humidity : 65 %
Freq. Ant.Pol. Emission Level|  Limit 3m Margin Note
(MHz) H/V (dBuV/m) (dBuV/m) (dB)
899.84 \% 26.44 46.00 -20.56 PK
905.93 \% 29.00 46.00 -18.00 PK
913.62 \% 34.84 46.00 -12.16 PK
920.99 \% 27.19 46.00 -19.81 PK
926.44 \Y 27.38 46.00 -19.62 PK
931.41 \Y 26.71 46.00 -20.29 PK
895.19 H 26.08 46.00 -20.92 PK
908.17 H 35.29 46.00 -11.71 PK
909.94 H 39.25 46.00 -7.75 PK
916.19 H 32.98 46.00 -14.02 PK
918.43 H 29.81 46.00 -17.19 PK
926.76 H 26.80 46.00 -20.20 PK
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8. Antenna Application

8.1. Antenna Requirement

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device.

8.2. Result
PASS.

The EUT has 1 antenna: a PCB Antenna for, the gain is 0dBi;

Note: [X] Antenna use a permanently attached antenna which is not replaceable.
[] Not using a standard antenna jack or electrical connector for antenna replacement
[l The antenna has to be professionally installed (please provide method of installation)

which in accordance to section 15.203, please refer to the internal photos.
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