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TEST REPORT CERTIFICATION

Applicant : LG Electronics Inc.
Manufacturer : OHSUNG ELECTRONICS CO.,LTD
EUT Description :  WIRELESS HIGHBAY SENSOR
FCCID : BEJ9SD751TVDA
(A) Model No. : 9SD751TVDA
(B) Serial No. . N/A
(C) Brand : LG

(D) Power Supply : DC 3.3V
Measurement Procedure Used:

FCC Rules and Regulations Part 15 Subpart C, Oct. 2013
(FCC CFR 47 Part 15C, §15.205, §15.207, §15.209 and §15.247)
AND ANSI C63.4:2003

The device described above was tested by AUDIX Technology Corporation to determine
the maximum emission levels emanating from the device. The maximum emission levels
were compared to the FCC Part 15 subpart C limits.

The measurement results are contained in this test report and AUDIX Technology
Corporation is assumed full responsibility for the accuracy and completeness of these
measurements. Also, this report shows that the EUT to be technically compliant with the
requirements of FCC standards.

This report applies to above tested sample only. This report shall not be reproduced in
part without written approval of AUDIX Technology Corporation.

Date of Test: 2014.05. 13 ~ 16 Date of Report: ~ 2014. 05. 16

Producer : (_7;,_;.:,;:\ ) M '

(Tina Huangﬁhdmingtr&itur)

Signatory:

{Ben Cheng/Manage
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1. DESCRIPTION OF REVISION HISTORY
Edition No. | Date of Rev. Revision Summary Report No.
0 2014.05.16 |Original Report EM-F140293

AUDIX Technology Corporation

Report No. EM-F140293




2. GENERAL INFORMATION

2.1. Description of Device (EUT)

FCC ID: BEJ9SD751TVDA
Page 6 of 50

Product WIRELESS HIGHBAY SENSOR
Model Number 9SD751TVDA
Serial Number N/A
Brand Name LG
FCC ID BEJ9SD751TVDA
LG Electronics Inc.
Applicant San4-1, Nakseongdea-dong, Gwanak-gu, Seoul 151-919,
Korea
Manufacturer OHSUNG ELECTRONICS CO., LTD.
181, Gongdan-dong, Gumi-si, Gyeongbuk, Korea
The Equipment type | ZigBee (IEEE 802.15.4)

Fundamental Range

2405MHz ~ 2480MHz

Frequency Channel

16 channels

Radio Technology | DSSS Modulation (O-QPSK)
Data Transfer Rate | 250Kbps

Date of Receipt of 2014. 05. 07

Sample

Date of Test 2014.05. 13~ 16

2.2. Antenna Information

Peak Gai
il Manufacture | Antenna Type cax el -
Number Frequency Max Gain
PNCBCI1228A OHSUNG PCB 2405-2480MHz 0.9073dBi

AUDIX Technology Corporation

Report No. EM-F140293
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2.3. Tested Supporting System Details
2.3.1. Support Peripheral Unit
No. Product Brand | Model No. | Serial No. FCCID

1. Notebook PC acer MS2362 N/A  |PPD-AAR5B22

LED HIGHBAY H1240PA2N
2. Light LG OA N/A By DoC

2.3.2. Cable Lists
No. Cable Description Of The Above Support Units

Adapter: Chicony, M/N CPA09-A065N1
1. [DC Cord: Non-Shielded, Undetachable, 1.8m, Bonded a ferrite core
AC Power Cord: Non-Shielded, Detachable, 1.8m

2. |AC Power Cord: Non-Shielded, Detachable, 1.8m

2.4. Description of Test Facility

Name of Firm : AUDIX Technology Corporation
EMC Department
No. 53-11, Dingfu, Linkou Dist.,
New Taipei City 244, Taiwan, R.O.C.

Test Site : No. 8 Shielded Room
(C8/Semi-AC) No. 53-11, Dingfu, Linkou Dist.,
New Taipei City 244, Taiwan, R.O.C.

Semi-Anechoic Chamber

No. 53-11, Dingfu, Linkou Dist.,
New Taipei City 244, Taiwan, R.O.C.
May 11, 2012 Renewal on

Federal Communication Commission
Registration Number: 90993

NVLAP Lab. Code : 200077-0

TAF Accreditation No : 1724

AUDIX Technology Corporation  Report No. EM-F140293
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2.5. Measurement Uncertainty
Test Item Frequency Range Uncertainty

Conduction Test 150kHz ~ 30MHz + 3.43dB
30MHz~300MHz +2.91dB

Radiation Test
_ 300MHz~1000MHz +2.74dB

(Distance: 3m)
Above 1GHz +5.02dB

Remark : Uncertainty = kuc(y)

Test [tem Uncertainty
6dB Bandwidth + 0.05kHz
Maximum peak output power +0.33dBm
Emission Limitations +0.13dB
Band edges +0.13dB
Power spectral density +0.13dB

AUDIX Technology Corporation  Report No. EM-F140293
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3.1. Test Equipment

Page 9 of 50

The following test equipment was used during the conducted emission
measurement : (No. 8 Shielded Room)

Item Type Manufacturer Model No. Serial No. Cal. Due Date
1 [Test Receiver R&S ESCS30 100265 2014. 08. 21
2 |A.M.N. R&S ESH2-7Z5 100366 2015. 06. 20
3 [Pulse Limiter Kyoritsu KNW-407 8-855-9 2014.12. 25

3.2. Block Diagram of Test Setup
ACPOWER_, TRANSFORMER AMN.

SOURCE

PULSE LIMITER

TEST RECEIVER |

| LED HIGHBAY LIGHT |
WIRELESS HIGHBAY
PC SYSTEM SENSOR (EUT)
PRINTER — : POWER LINE ___ :SIGNAL LINE

3.3. Powerline Conducted Emission Limit [§15.207, Class B]

Frequency Maximum RF Line Voltage
Quasi-Peak Level Average Level
150kHz ~ 500kHz 66 ~ 56 dBuV 56 ~ 46 dBuV
500kHz ~ SMHz 56 dBuV 46 dBuvV
5MHz ~ 30MHz 60 dBuV 50 dBuV

Remark 1.: If the average limit is met when using a Quasi-Peak detector, the
EUT shall be deemed to meet both limits and measurement with
the average detector is unnecessary.

2.: The lower limit applies at the band edges.

AUDIX Technology Corporation

Report No. EM-F140293
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3.4. Operating Condition of EUT

3.5.

3.6.

3.4.1. Setup the EUT (WIRELESS HIGHBAY SENSOR) and simulator as
shown on 3.2.

3.4.2. Turn on the power of all equipment.

3.4.3. The EUT is designed for being embedded with LED HIGHBAY Light,
we plug it into LED HIGHBAY Light for triggering device to receive
command.

Test Procedure

The EUT plug into LED HIGHBAY Light was placed on the table which was
above the ground by 80cm and LED HIGBAY Light’s power cord connected to
the AC mains through an Artificial Mains Network (A.M.N.). This provided a
50 ohm coupling impedance for the measuring equipment. (Please refer to the
block diagram of the test setup and photographs.)

Both sides of A.C. line were checked for maximum conducted interference. In
order to find the maximum emission, the relative positions simulators of the
interface cables should be manipulated according to ANSI C63.4-2003
regulation during conducted measurement.

The bandwidth of the R&S Test Receiver ESCS30 was set at 9kHz.
The frequency range from 150kHz to 30MHz was checked.
All the final readings from Test Receiver were measured with the Quasi-Peak

detector and Average detector. Remark: If the Average limit is met when using
a Quasi-Peak detector, the Average detector is unnecessary)

Conducted Emission Measurement Results

PASSED.
(All the emissions not reported below are too low against the prescribed limits.)

EUT was performed during this section testing and all the test results are
attached in next pages.

EUT: WIRELESS HIGHBAY SENSOR Model No.: 9SD751TVDA

Test Date: 2014. 05. 16 Temperature: 23°C ~ Humidity: 65%

The details are as follows :

Reference Test Data
Mode
Neutral Line
1. # 43 #42

AUDIX Technology Corporation  Report No. EM-F140293
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AUDI¥ TECHHOLOGY Corp. EMC Department
A U D I X Ho.53-11, Dingfu, Linkou Dist.,Hew Taipei City
24442, Taiwan R.0O.C.
Tel :+886-2-26@92133 Fax:+386-2-26099303
Email :emc@@audixtech. com

Data: 43 File: D:'test data REPORT2014C 1M 1405X0{C 1M 1405060-C-D.EM6 {49)
BOLMI (dBu\) Date: 2014-05-16
70
60\ FCC15C
(AV)
30 J@\”h}«beqﬁrﬁjﬁm¢
w0 Rl 1
A i
30 i
20
10
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Site no. : No.8 Shielded Room Data no. : 43
Condition : ESH2-Z5 366 LISN Phase : NEUTRAL
Limit : FCC 15C
Env. / Ins. : 23%C / 65% ESCS (265) Engineer : Hank
EUT : Q3DTS1TVDA
Power Rating : 120Vac/60Hz
Test Mode : Operating
AMN Cable Pulse Emission
Freq. Factor Laoss Att. Reading Level Limits Margin Remark

(MHz) (dB) (dB)  (dB) (dBpv)  (dBpv) (depv)  (dB)

i 2.152 B.21 .03 9.85 25.94 36.03 55.91 19.88 Average
2 2.152 B.21 .03 9.85 44.79 54.88 65.91 11.83 QP
3 2. 466 B.23 .03 9.85 10. 48 20.59 46. 58 25.99 Average
4 2. 466 B.23 .03 9.85 33.48 43.59 56.58 12.99 QP
5 B.739 B.23 .04 9.84 22.27 32.38 46. 00 13.62 Average
] B.739 B.23 .04 9.84 36.52 46. 63 56. 00 9.37 QP
7 1.848 .25 .7 9.84 22.99 33.15 46. 00 12.85 Average
8 1.848 .25 .7 9.84 39.69 49. 85 56. 00 6.15 QP
9 3.820 B.33 2.12 9.86 20.34 30.65 46. 00 15.35 Average
ie 3.820 B.33 2.12 9.86 35.75 46. 06 56. 00 9.94 QP
11 7.728 B.43 8.17 9.87 15.7@ 26.17 50. 00 23.83 Average
12 7.728 B.43 8.17 9.87 25.09 35.56 60 . 0o 24.44 QP

Remarks: 1. Emission Lewel= AMN Factor + Cable Loss + Pulse Att. + Reading.
2, If the average limit is met when useing a quasi-peak detector,
the EUT shall be deemed to meet both limits and measurement
with average detector is unnecessary.

AUDIX Technology Corporation  Report No. EM-F140293
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Ho.53-11, Dingfu, Linkou Dist.,Hew Taipei City

24442, Taiwan R.O.C.

Tel :4+886-2-26092133 Fax:+886-2-26099303
Email :emc@@audixtech. com

Data: 42 File: D:test data REPORT20141C1M1405XXX'\C 1M 1405060-C-D.EME (49)
BOLMI (dBu\) Date: 2014-05-16
70
FCC[15C
AV)
50 *
40
30 ]
20
10
0
0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
Site no. MNo.8 Shielded Room Data no. : 42
Condition ESH2-I5 366 LISN Phase : LINE
Limit FCC 15C
Env. § Ins. 23%C / B5% ESCS (265) Engineer Hank
EUT : 93DT7S1TVIA
Power Rating : 120Vac/60Hz
Test Mode Operating
AMN Cable Pulse Emission
Freq. Factor Laoss Att. Reading Level Limits Margin Remark
(MHz) (dB) (dB}  (dB) (dBpv)  (dBpv) (depv)  (dB)
1 2.153 2.18 8.a83 9.85 25.37 35.43 55.82 28.39 Average
2 2.153 2.18 8.a83 9.85 45.21 55.27 65.82 1@.55 QP
3 8.459 8. 20 8.a83 9.85 1@.98 21.86 46.71 25.65 Average
4 8.459 8. 20 8.a83 9.85 33.28 43,36 56.71 13.35 QP
5 8.763 8. 20 8. 64 9.84 17.94 28.82 46, 00 17.98 Average
6 8.763 8. 20 8. 64 9.84 33.92 44, 00 56. 00 12. 00 QP
7 1.858 8.24 a.a7 9.84 19.78 29.93 46, 00 16.87 Average
a8 1.858 8.24 a.a7 9.84 37.29 47.44 56. 00 8.56 QP
9 3.840 8.29 8.12 9.86 18.04 28.31 46, 00 17.69 Average
ie 3.840 8.29 8.12 9.86 32.61 42,88 56. 00 13.12 QP
11 6.0856 8.35 8.14 9.87 16. 86 27.22 50,00 22.78 Average
12 6.0856 8.35 8.14 9.87 28.75 39.11 60, 00 28.89 QP
Remarks: 1. Emission Lewel= AMN Factor + Cable Loss + Pulse Att. + Reading.

If the average limit is met when useing a quasi-peak detector,
the EUT shall be deemed to meet both limits and measurement
with average detector is unnecessary.

AUDIX Technology Corporation  Report No

. EM-F140293
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4. RADIATED EMISSION MEASUREMENT
4.1. Test Equipment
The following test equipment was used during the radiated emission
measurement:
4.1.1. For Frequency Range 30MHz~1000MHz (at Semi-Anechoic Chamber)

Item Type Manufacturer Model No. Serial No. Cal. Due Date
1. |Spectrum Analyzer Agilent N9030A-544 US51350140 2014.07. 29
2. |Test Receiver R&S ESCS30 100338 2014. 06. 30
3. |Amplifier HP 8447D 2944A06305 2015.02. 17
4. |Bilog Antenna TESEQ CBL6112D 33821 2014. 08. 07

4.1.2. For Frequency Above 1GHz (at Semi-Anechoic Chamber)

Item Type Manufacturer Model No. Serial No. Cal. Due Date
1. |Spectrum Analyzer Agilent N9030A-544 US51350140 2014.07.29
2. |Test Receiver R&S ESCS30 100338 2014. 06. 30
3. |Pre-Amplifier HP 8449B 3008A00529 2015.01. 23
a, %‘i‘l‘tfrHZ Noteh K&L 7NSIL318 '52_‘(1;(‘)1 SE 1 2014. 06. 12
5. 3G High Pass Filter| VHSTOWaT | 1136018G1 484796 2014. 06. 12

Circuits
6. |Horn Antenna EMCO 3115 9609-4927 2014. 06. 16
7. |Horn Antenna EMCO 3116 2653 2014. 10. 10

4.2. Test Setup

4.2.1. Block Diagram of connection between EUT and simulators

For Test Setting

used only € HUB
AC POWER i |
SOURCE NOTEBOOK PC

WIRELESS HIGHBAY
SENSOR (EUT)

AUDIX Technology Corporation

Report No. EM-F140293
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4.2.2. Semi-Anechoic Chamber (3m) Setup Diagram for 30-1000MHz
ANTENNA TOWER

— ANTENNA ELEVATION VARIES FROM 1m TO 4m

3 METERS EUT
0.8m
TURN TABLE
GROUND PLANE
— TEST EQUIPMENT

4.2.3. Semi-Anechoic Chamber (3m) Setup Diagram for above 1GHz

ANTENNA TOWER

[Iil ANTENNA ELEVATION VARIES FROM 1m TO 4m

EUT

3m

0.8 m

TURN TABLE

GROUND PLANE

— TEST EQUIPMENT

AUDIX Technology Corporation  Report No. EM-F140293
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FREQUENCY DISTANCE FIELD STRENGTHS LIMITS
MHz Meters uV/m dBuV/m

30 ~ 88 3 100 40.0

88 ~216 3 150 43.5

216 ~ 960 3 200 46.0

Above 960 3 500 54.0
Above 1000 3 74.0 dBuV/m (Peak)

54.0 dBuV/m (Average)

Remark : (1) Emission level (dBuV/m) = 20 log Emission level (uV/m)
(2) The tighter limit applies at the edge between two frequency bands.
(3) Distance refers to the distance in meters between the measuring
instrument antenna and the closed point of any part of the device

or system.

(4) The limits in this table are based on CFR 47 Part 15.205(a)(b) and

Part 15.209 (a).
(5) The over 1GHz limit, FCC limit is used based on CFR 47 Part

15.35(b) and Part 15.205(b) & Part 15.209(¢e) and Part 15.207(c).

4.4. Operating Condition of EUT
4.4.1. Setup the EUT (WIRELESS HIGHBAY SENSOR) and simulator as

shown on 3.2.

4.4.2. To turn on the power of all equipments.

4.4.3. The Notebook PC was using test program “ember.desktop” to enable the
EUT to transmit data at different channel frequency individually.

AUDIX Technology Corporation  Report No. EM-F140293
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4.5. Test Procedure

The EUT and its simulators were placed on a turn table which was 0.8 meter
above the ground. The turn table rotated 360 degrees to determine the position
of the maximum emission level. EUT was set 3 meters away from the
receiving antenna which was mounted on an antenna tower. The antenna
moved up and down between 1 to 4 meters to find out the maximum emission
level. Broadband antenna such as calibrated biconical and log-periodical
antenna or horn antenna were used as a receiving antenna. Both horizontal and
vertical polarization of the antenna were set on measurement. In order to find the
maximum emission, all of the interface cables were manipulated according to
ANSI C63.4-2003 regulation.

The bandwidth of the R&S Test Receiver was set at 120kHz. (For 30MHz to
1000MHz)

The resolution bandwidth and video bandwidth of test spectrum analyzer is
IMHz for peak detection (PK) at frequency above 1GHz.

The resolution bandwidth of test spectrum analyzer is IMHz and the video
bandwidth is 10Hz for average detection (AV) at frequency above 1GHz.

The frequency range from 30MHz to 25GHz (Up to 10™ harmonics from
fundamental frequency) was checked. 30MHz to 1000MHz was measured with
Quasi-Peak detector.

Pursuant to ANSI C63.4 8.3.1.2, when peak value complies with the average
limit, we didn’t perform measurement in average detector.

AUDIX Technology Corporation  Report No. EM-F140293



4.6. Test Results

PASSED.
(All emissions not reported for there is no emission be found.)

For Frequency Range 30MHz~1000MHz:

The EUT with following test modes was performed during this section testing
and all the test results are listed in section 4.6.1.

EUT: WIRELESS HIGHBAY SENSOR

Test Date: 2014. 05. 14

Temperature: 22°C

FCC ID: BEJ9SD751TVDA

Page 17 of 50

M/N: 9SD751TVDA

Humidity: 35%

No. | Test Volt Ch o Test Mod Reference Test Data No.
. | Test Voltage anne requency | Test Mode Horizontal Vertical
1 CH 11 2405MHz #1 #2
2 DC. 3.3V CH 18 2440MHz | Transmit #13 # 14
(Via NB)
3 CH26 | 2480MHz #13 # 14

* Above all final readings were measured with Peak detector.

For Frequency above 1GHz:

The EUT with following test modes was performed during this section testing
and all the test results are listed in section 4.6.2.

No. | Test Volt Ch 1 F Test Mod Reference Test Data No.
. | Test Voltage anne requency | Test Mode Horizontal Vertical
1 bC 33V CH11 |2405MHz —-Moted) —-(loted)
. : (Note2)
2 (Via NB) CH 18 2440MHz | Transmit -- #6
3 CH 26 | 2480MHz #5 #6

Note: 1. Above all final readings were measured with Peak and Average detector.

2. For measurements above 4GHz to 5.5GHz, the peak measured value
complies with the average limit, it is unnecessary to perform an average
measurement. (According to ANSI C63.4-2003 section 8.3.1.2)

3. There is no signal be found at horizontal polarization above 1GHz.
4. The emissions (up to 25GHz) not reported are too low to be measured.

For Restricted Bands:

The EUT was tested in restricted bands and all the test results are listed in
section 4.6.3. (The restricted bands defined in part 15.205(a))

Reference Test Data No.
No. | Test Volt
0 est Voltage |Channel |Frequency| Test Mode Horizontal | Vertical
1 DC 3.3V CH 11 |2405MHz _ #1 #3
) Transmit
2 (Via NB) CH 26 |2480MHz #11 #13

AUDIX Technology Corporation

Report No. EM-F140293




FCC ID: BEJ9SD751TVDA
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4.6.1. For 30-1000MHz Frequency Range Measurement Results

Transmit, Frequency: CH 11, 2405MHz

Aite no. ofudix NO.1 Chanber Data no. = 1
Dis. / &nt. : 3w CELEITZD 33821 fdnt. pol. @ HORIZONTAL
Limit OA0M-10G
Env. / Ins. @ 22#C/35% WO0304( 1400 Engineer : fn
EUT TOBEDTRITVIA
Fower Bating & DC 3.3%
Test Mode t Tw 2405KHz Zighee
bnt . Cable Emizsion
Freg Factor Lozs Feading Level Limits Margin Bemark
(MHz) (dB/m) {dE) [dB V) (dBav/m)  (dBa¥/m) (4B)
1 27h .41 13,580 3.70 7,74 44.99% 4800 1.01 Feak
2 299_BE 13.80 3.40 7.8l 46_E1 4800 0.313 Feak
3 3h0.10 16,20 4,30 Z6.14 4678 4800 0,22 Fealk
4 0045 17.80 g.80 20.87 4617 4600 0.3 Peak

Bemarks: 1. Emission Level= Antenna Factor + Cable Lozz + Beading.
2. The emizzion levelzs that are 2Z0dB below the official limit are not reported.

3ite no. Pobudix MO.1 Chamber Data no. = Z
Dig. / &nt. : 3n CELB11ZD 33821 fnt. pol. @ WERTICAL
Limit TO30M-10G
Env. / Ing. ¢ 22#C/30% NO0304(140) Engineer : fn
EUT TOAEDTRITVIA
Fower Bating : DC 3.3%
Test Mode D Tw 2405KHz Zighee
int. Cable Emizzion
Freg Factor Lozs Feading Level Limits Margin Bemark
{MHz) (AR m) (dB) [dB a V) CAB v md  (ABa¥im) (dB)
1 299 BE 13%.80 .40 24,84 42 _EH 4800 3.3 Feak
2 0045 17.80 f.R0 17.54 41 R4 4800 4. 88 Feak
k1 aon.1s 20.E0 f.a0 11.3% in.ah 4800 T.1h Feak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + REeadinz.
2. The emizsion levels that are Z04E below the official limit are not reported.
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FCC ID: BEJ9SD751TVDA
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Transmit, Frequency: CH 18, 2440MHz

3ite no. Pobudix MO.1 Chamber Data no. * 13
Dig. / &nt. : 3w CELE11ZD 33821 fnt. paol. @ HORIZOWTAL
Limit DO30M-10G
Env. / Ins. ¢ 22«C/35% WO0304(140) Engineer : fn
EUT DOYRDTRITYDA
Fower Rating : DC 3.3Y%
Test Wode : Tw 2440MHz Zighee
bnt. Cable Emizszion
Freg. Factor Lozs Reading Level Limits Marzin Femark
(MHz) (dBSm) {dB) [dE N (dBav/m)  (dBa¥/m) (4B)
1 27h .41 13,580 3.70 8.4 4624 4800 0.76 Feak
2 ah0.10 16,80 4.30 15,84 46 54 4800 0.46 Feak
3 0045 17.80 g.60 i1.11 4641 4800 0.54 Feak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + REeadinz.
2. The emizsion levels that are Z04E below the official limit are not reported.

3ite no. Pobudix MO.1 Chamber Data no. © 14
Dig. / &nt. : 3w CELE11ZD 33821 fnt. paol. @ WERTICAL
Limit DO30M-10G
Env. / Ins. @ 22#C/35% WO0304(140) Engineer : fn
EUT TOBEDTRITVIA
Fower Rating : DC 3.3Y%
Test Wode : Tw 2440MHz Zighee
bnt. Cable Emizszion
Freg. Factor Lozs= Reading Level Limits Marzin Femark
(MHz) (dBSm) (dB) [dE N (dBav/m)  (dBav/m) (4B)
1 299_BE 13.80 3.40 24.85 4275 4800 3.2h Feak
2 0045 17.80 g.560 17.14 41 .45 4800 4,566 Feak
3 ann.1s 20,80 g.40 10.34 37.484 4800 a.11 Feak

Remarks: 1. Emission Level= Antenna Factor + Cable Loss + Readinz.
2. The emizsion levels that are Z0dE below the official limit are not reported.
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Transmit, Frequency: CH 26, 2480MHz
Site no. Dodudix NO.1 Chanher Data no. 13
Dig. / &nt. : 3m  CELBE112D 333E1 fnt. pol. @ HORIZOWTAL
Limit TO30M-1G
Env. / Inz. & 22«C/35% N90304(140) Enzineer : fn
EUT DOAEDTRITVDA
Power Bating @ DC 3.3Y¥
Test Wode i Tw 2480MHz Zighee
bnt. Cable Emizsion
Freg Factor Lozs= Reading Level Limits Marzin Bemark
{MHz) (dB/m) {dB) (dB uY) (B u¥/m)  (dBuvs/m) (dB)
1 280,19 13.00 .50 28.21 44.71 45.00 1.29 Peak
2 a00.63 13.393 .30 2E.73 44 . 5B 45.00 1.44 Peak
3 0045 17.80 f.60 20,74 4508 4600 n.a2 Peak
4 aon.18 20.80 f.4a0 14,68 4218 4600 3,04 Peak

Remarks: 1.

Emizzion Level= Antenna Factor + Cable Lozs + Eeading.

2. The emiszsion levels that are Z04E below the official limit are not reported.

Adite no.
Dig. / &nt.
Limit

Env. / Ing.
EUT

Fower Bating :

Test Mode

D fudix NO.1 Chanber Data no. © 14

D dm CELBL1ZD 338Z1 dnt. pol. @ WERTICAL

TOA0N-1G

DO2ExG/30E NA030AC140) Engineer : &n

TOHAEDTRITYDA
Dco3.3v

: Tw Z480MHz Zighee
bnt. Cable Enizzion
Factor Loss REeading Level Limits Marzin Eemark
{dB/m) (dB) [dB V) (AR pvSmd (dBav/m) (4B}
15.80 .90 24,483 42.73 4E.00 3.27 Feak
17.80 £.50 17.08 41.338 4E.00 4.62 Feak
20,80 £.40 10.00 37.50 4E.00 3.510 Feak

Remarks: 1.

Emizzion Level= Antenna Factor + Cable Lozs + Reading.

2. The emizsion levels that are Z04F below the official limit are not reported.
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4.6.2. Above 1GHz Frequency Range Measurement Results

Transmit, Frequency CH 18, 2440MHz

Site no.
Dig. / &nt.
Limit

Env. / Inz.

EUT

Fower Bating :

Test Mode

Freg.
(MHz)

P obudix NO.1 Chamber Data no. B

*odm 3115(4827) dnt. pol. @ WERTICAL

! BBOVE 1GHZ(PE)

DO2E#C/35H NANI0AC140) Engineer : dn

TOHRDTRITYDA
Dco 3.3y

D Tw 2440WHz Zighee
Ant. Cable Emizzion
Factor Loss Reading Level Limits Marzin REemark
(dB/m) (dB) [dB V) CdB v md CdB v m)  (dB)
33,18 a.15 38.28 46.01 54,00 7.94 bverage
35.18 q.15 46,31 h4.07 74.00 19.83 Feak

1 4878.00
2 4878.00

Remarks: 1.

Emiszion Level= Antenna Factor + Cable Lozs + Eeading.

2. The emizsion levels that are Z0dE below the official limit are not reported.

Transmit, Frequency CH 26, 2480MHz

Aite no.
Diz. / Ant.
Limit

Enw. / Ins.

EUT

Fower Rating :

Test Mode

Freg.
(MHz)

Pobudix MO.1 Chamber Data no.
tdm 3115(4827) dnt. pol. : HORIZONTHL
: ABOYE 1GHZLAY)
T R2xC/30% WA0304C 1400 Engineer : dn
tOARDTRITVDA
nco 3.3y
P Tw 24B0WHz Zighee
Ant. Cable Enizzion
Factor Loss Reading Level Limits Marzin REemark
{dB/m) (dB) [dB V) (dB M im) (dB u¥/m)  (dB)
23,84 a.10 9.24 51.73 54,00 2.27 Peak

Remarks: 1.

Emizzion Level= Antenna Factor + Cable Lozs + Reading.

2. The emizzion levelzs that are 2Z0dB below the official limit are not reported.

Aite no.
Dig. / hnt.
Limit

Env. / Ins.

EUT

Fower Bating :

Test Mode

Freg.
(MHz)

1 4ag0.00

ofudix NO.1 Chanber Data no. ¢ B

tdm 3115(4827) fnt. pol. @ WERTICAL

: ABOVE 1GHZ(PE)

TOR2#C/30% WA0304C140) Engineer @ dn

tOARDTRITVDA
Dco 3.3y

: Tw Z480MHz Zighee
Ant. Cable Emizzion
Factor Loss Reading Level Limits Marzin REemark
(dBSm) {dE) [dE N (dB avSm) (dBuv/m)  (4B)
33,384 .12 42.41 50,38 54.00 3.64 Average
33.34 .12 Bl.22 B3.04 T4.00 14.91 Peak

2 4360.00

Bemarks: 1.

Emizzion Lewel= Antenna Factor + Cable Loss + Beading.

2. The emission levels that are 204B below the official limit are not reported.
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4.6.3. Restricted Bands Measurement Results

Date of Test : 2014. 05. 14 Temperature:  22°C
EUT: WIRELESS HIGHBAY SENSOR Humidity: 359%
Test Mode: Transmit, Channel: 11, Frequency: 2405MHz
Data: 1 File: C:\Documents and Settings'rf_room 3 @'C 1M 1405060 LG'FCCIC 1M1405061 LG Zig
1 1 Level (dBuVim)
100
30 ABOVE 1GHZ(PK)
60 T
st Hdd, bt L
40
20
“2310 2340. 2360. 2380. 2400. 2420. 2430
Frequency (MHz)
Site no. fobudix NOL1 Chanber Data no. @1
Dig. / &nt. @ 3n 4115(4827) int. pol. @ HORIZONTAL
Limit * ABOVE 1GHZ(PE)
Env. / Ins. @ 2E+C/35% NI030A(140) Engineer  in
EUT T OO3DTRITYDA
Power Rating © DC 3.3Y
Test Wode t Tx 2405MHz Zighee
Ant. Cable Emizszion
Freg. Factor Lozz Reading Level Limits Marzin Remark
(MHz) (dBsm) (dE] (dBu) (ABu¥/m)  (dBav/m)  (4B)
1 2389.58 28.47 B.34 20.48 527 74.00 18.73 Peak
2 2330.04 28.47 B.34 0.0 BE.01 T4.00 18.493 Peak

Bemarks: 1. Emizsion Level= Antenna Factor + Cable Loss + Reading.
The emizsion levels that are 20dB below the official limit are not reported.

Emission Peak Duty Cycle  Average Value Limit Margin
Frequency Value Correction Vertical
Factor
(MHz) (dB/m) (dB) (dBpuV/m) (dBpV/m)  (dB)
2389.56 55.27 -11.34 43.93 54.00 10.07

Remarks: 1. Duty Cycle Correction Factor is presented in section 4.6.4.
2. Average value=Peak value+ Duty Cycle Correction Factor
3. Low frequency section (spurious in the restricted band
2310-2430MHz).
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FCC ID: BEJ9SD751TVDA
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Date of Test : 2014. 05. 14 Temperature:  22°C
EUT: WIRELESS HIGHBAY SENSOR Humidity: 359%
Test Mode: Transmit, Channel: 11, Frequency: 2405MHz
Data: 3 File: C:'Documents and Settings'rf_room'stfm'C 1M 1405060 LG'FCC'WC1M1405061 LG Zig
1 0?Le'\.rel (dBuvim)
100
80 ABOVE 1GHZ{PK)
60 13_/
Lot ot e ottt b - o " fonpmie
40
20
Y2310 2340. 2360. 2380. 2400. 2420. 2430
Frequency (MHz)
3ite no. Dobudix MNO.1 Chamber Data no. 3
Dig. / dnt. @ 3m 3115(4827) int. pal. : VEETIGAL
Limnit : BBOVE 1GHZ(PE)
Env. / Ing. @ E22xC/30% WOO30A(140) Engineer : in
EUT t O GEDTRITYDA
Power Rating @ DC 3.3Y%
Tezt Wode tTw 2405WHz Zighee
int. Cable Emizszion
Freq. Factor Loas Reading Level Limits Margin  Remark
(HHz) (dBfm) (4} (AR uy) (dBu¥/m)  (dBu¥im)  (4dB)
1 2383.380 18.47 B.34 18.88 53.64 74.00 0.3 Peak
20 2390.04 28.47 6,34 1&.10 52,481 74,00 21.04 Feak
Bemarks: 1. Emiszion Level= &ntenna Factor + Cable Lozs + Reading.
2. The emizzion levels that are 2Z04B below the official limit are not reported.
Emission Peak Duty Cycle  Average Value Limit Margin
Frequency Value Correction Vertical
Factor
(MHz) (dB/m) (dB) (dBpuV/m) (dBuV/m)  (dB)
2389.80 53.69 -11.34 42.35 54.00 11.65

Remarks: 1. Duty Cycle Correction Factor is presented in section 4.6.4.
2. Average value=Peak value+ Duty Cycle Correction Factor
3. Low frequency section (spurious in the restricted band

2310-2430MHz).
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Date of Test : 2014. 05. 14 Temperature:  22°C
EUT: WIRELESS HIGHBAY SENSOR Humidity: 35%
Test Mode: Transmit, Channel: 26, Frequency: 2480MHz
Data: 11 File: C:Documents and Settings'rf_room s i C 1M 1405060 LGFCC'C1M1405061 LG Zig
107 Level {(dBuVim)
100
20 /u\ ABOVE 1GHZ({PK)
60 \'\w
Iy " " e Ltadh FRTTNPY
40
20
Y2450 2460, 2470. 2430. 2490. 2500. 2510. 2520. 2530
Frequency (MHz)
Zite no. obudix NO.1 Chamber Data na. @ 11
Dig. / dnt. @ 3m 3116(4927) fnt. pol. @ HORIZONTAL
Linit © BBOVE 1GHZ(PK)
Env. / Ins. @ 22xC/35% N90304(140) Engineer : hn
EUT T OYIDTHITYDA
Power Rating : DC 3.3V
Test Wode i T 2430WHz Zighee
Ant. Cable Emizzion
Freg. Factor Lozs Reading Level Limits Hargin Remark
(HHz) (dB/m) (dB) (dBuY) (dBa¥/n)  (dBaV/m) (dB)
1 24%83.52 28,66 6.45 28.00 63,11 74.00 10,484 Peak
2 2483.88 28.68 B.45 28.08 £3.19 74.00 0.3 Peak

RBemarks: 1. Emission Level= Antenna Factor + Cable Losz + Reading.
2. The emizsion lewvels that are 20dB below the official limit are not reported.

Emission Peak Duty Cycle Average Value Limit Margin
Frequency Value Correction Vertical
Factor
(MHz) (dB/m) (dB) (dBuV/m) (dBuV/m)  (dB)
2483.68 63.19 -11.34 51.85 54.00 2.15

Remarks: 1. Duty Cycle Correction Factor is presented in section 4.6.4.
2. Average value=Peak value+ Duty Cycle Correction Factor
3. High frequency section (spurious in the restricted band
2450-2530MHz).
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Date of Test : 2014. 05. 14 Temperature:  22°C
EUT: WIRELESS HIGHBAY SENSOR Humidity: 359
Test Mode: Transmit, Channel: 26, Frequency: 2480MHz

AL ML S L L

Data: 13 File: C:Documents and Settings'rf_room' st 11405060 LGFCC'C1M1405061 LG Zig
107 Level (dBuWim)
100
80 ﬂ ABOVE 1GHZ{PK)
60 \N
40
20
Y2450 2460. 2470. 2480. 2490, 2500, 2520, 2530
Frequency (MHz)
Jite no. obudix NO.1 Chamber Data no. 13
Dig. / fnt. @ 3n 3115(4827) int. pol. @ YERTICAL
Linit : ABOVE IGHZ(PE)
Env. / Ing. @ 22x0/36% N9030A(140) Engineer : in
EUT t GRDTHITVDA
Power Rating * DC 3.3V
Test Wode tTx 2480WHz Zizhee
Ant. Cable Emiszion
Freg. Factor Lozsz Reading Level Limits Marzin Remark
{WHz) (dB/m) (dB) (dB ) (dBp¥im)  (dBa¥imd (4B}
1 2483.52 28,88 6.45 27.04 B2.15 74.00 11.85 Peak
2 2483.80 28,68 6.45 27,80 £2.41 74.00 11.58 Peak

Eemarks: 1. Emizsion Level= Antemna Factor + Cable Lozz + Reading.
Z. The emiszion lewels that are 204B below the official limit are not reported.

Emission Peak Duty Cycle  Average Value Limit Margin
Frequency Value Correction Vertical
Factor
(MHz) (dB/m) (dB) (dBpuV/m) (dBpV/m)  (dB)
2483.60 62.41 -11.34 51.07 54.00 2.93

Remarks: 1. Duty Cycle Correction Factor is presented in section 4.6.4.
2. Average value=Peak value+ Duty Cycle Correction Factor
3. High frequency section (spurious in the restricted band
2450-2530MHz).
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6dB BANDWIDTH MEASUREMENT

5.1. Test Equipment

The following test equipment was used during the Emission Bandwidth

measurement:
Item Type Manufacturer Model No. Serial No. | Cal. Due Date
1. |Spectrum Analyzer Agilent N9030A-544 | US51350140 | Oct. 29, 14’

5.2. Block Diagram of Test Setup

For Test Setting

used only €—

AC POWER
SOURCE

WIRELESS HIGHBAY

SENSOR (EUT)

<+ NOTEBOOK PC

SPECTRUM ANALYZER

5.3. Specification Limits [§15.247(a)(2)]
The minimum 6dB bandwidth shall be at least 500kHz.

5.4. Operating Condition of EUT

The Notebook PC was using test program “ember.desktop” to enable the EUT to
transmit data at different channel frequency individually.

5.5. Test Procedure

The transmitter output was connected to the spectrum analyzer. The bandwidth
of the fundamental frequency was measure by spectrum analyzer with 1.5%
EBW, VBW>3xRBW. The 6dB bandwidth is defined as the total spectrum the

power of which is higher than peak power minus 6dB.
The measurement guideline was according to KDB 558074 DO1 DTS Meas

Guidance is vO3r01.
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5.6. Test Results
PASSED. All the test results are attached in next pages.

Test Date: 2014. 05. 13 Temperature: 25°C  Humidity: 45%

Mode Channel Test Frequency 6dB Bandwidth
CH 11 2405MHz 1.65 MHz
2 CH 18 2440MHz 1.65 MHz
CH 26 2480MHz 1.65 MHz

[Limit: least 500kHz]

Test Frequency: CH 11, 2405MHz
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#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts)
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Test Frequency: CH 18, 2440MHz
R s0g D | sErsEinT| ALIGHALTO 07:35:31 PM Wy 13, 2004
e L TRACE )
arker 14 1.650000000 MHz PO Fasy (o Trigs Free Run ﬁ;gm}&%‘l—ﬁ; THFE| :!dwd -
FGaimlew Aman: 20 dB mT|P MHHNM
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10 gsmw Ref 10,00 dBm 1.336 dB
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RF T s | SESE:INT| ALIGHALITC 05073 PM My 13, 3T0L4
arker 1 A 1.650000000 MHz Avg Type: Log-Pur m’m
PHO: Fast (50 TregcFree Run Ay g|Haldz 100M100 TYPE | M A
IFGain:Low Atten: 20 dB peT|P NHMNN
AMEKr1 1.65 MHz
Ref Offset 0.5 dB
1o gamu Ref 10.00 dBm 1.047 dB

g 142
0.00 'qﬁ-'.’ 4 Fd]

=100 [ ||
il |Il\

=400 Ir Ir I |II V

00 o ﬂ,‘ \

£00 » AAﬁﬁﬂﬂFﬁ]{ lll V]l WWVHFJ\H“&P .
'Wp‘f W‘L“a“sf”‘ ]U”vll’rlﬁw

00

Center 2.48000 GHz Span 50.00 MHz

#Res BW 100 kHz #VEIW 300 kHz Sweep 4.800 ms (1001 pts)
Lorl D‘G.!:\-”\l“-!:

AUDIX Technology Corporation  Report No. EM-F140293



FCC ID: BEJ9SD751TVDA

Page 29 of 50

MAXIMUM PEAK OUTPUT POWER MEASUREMENT

6.1. Test Equipment

The following test equipment was used during the maximum peak output power

measurement:
Item Type Manufacturer Model No. Serial No. | Cal. Due Date
1. Power Meter Anritsu ML2495A 1145008 2014. 10. 22
2. Power Sensor Anritsu MA2411B 1126096 2014.10. 22

6.2. Block Diagram of Test Setup

For Test Setting

used only

AC POWER
SOURCE

47

<+—

HUB — WIRELESS HIGHBAY
,,,,,,,,,,,,, H SENSOR (EUT)
NOTEBOOK PC |
POWER SENSOR
POWER METER

6.3. Specification Limits [§15.247(b)-(3)]

The Limits of maximum Peak Output Power for digital modulation in
2400-2483.5MHz is: 1Watt. (30dBm)

6.4.

6.5.

Operating Condition of EUT

The Notebook PC was using test program “ember.desktop” to enable the EUT to
transmit data at different channel frequency individually.

Test Procedure

The transmitter output was connected to the power sensor and record the reading

of power meter.

The measurement guideline was according to KDB 558074 D01 DTS Meas

Guidance 1s v03r01.
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6.6. Test Results
PASSED. All the test results are listed below.
Test Date: 2014. 05. 13 Temperature: 25°C  Humidity: 45%
Output Power(dBm)
Mode Channel Test Frequency
Peak Average
CH 11 2405MHz 8.04 7.89
2 CH 18 2440MHz 8.17 8.01
CH 26 2480MHz -2.15 -3.86

[Limit: 1Watt. (30dBm)]
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7. EMISSION LIMITATIONS MEASUREMENT

Page 31 of 50

7.1. Test Equipment
The following test equipment was used during the emission limitations test :
Item Type Manufacturer Model No. Serial No. | Cal. Due Date
1. |Spectrum Analyzer Agilent N9030A-544 | US51350140 | 2014. 10. 29
7.2. Block Diagram of Test Setup

7.3.

7.4.

7.5.

The same as section.5.2

Specification Limits (§15.247(c), RSS-210 A8.5)

7.3.1.1In any 100kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at
least 20dB below that in the 100kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF

conducted or a radiated measurement.
limits specified in Section 15.209(a) is not required.

Attenuation below the general
In addition, radiated

emissions which fall in restricted bands, as defined in Section 15.205(a),
must also comply with the radiated emission limits specified in Section
15.209(a) (See Section 15.205(c)).( This test result attaching to §4.6.3)

7.3.2.The reference level for determining limit of emission limitations is
according to the value measured indicated in plots at section 9.6.

Operating Condition of EUT

The Notebook PC was using test program “ember.desktop” to enable the EUT to
transmit data at different channel frequency individually.

Test Procedure

The RF output of EUT was connected to the spectrum analyzer.

The

bandwidth of the fundamental frequency was measure by spectrum analyzer with

100kHz RBW and 300kHz VBW.

The measurement guideline was according to KDB 558074 D01 DTS Meas

Guidance is v03r01.
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7.6. Test Results
PASSED. The testing data was attached in the next pages.
Test Date: 2014. 05. 16 Temperature: 25°C  Humidity: 42%
Test Frequency: CH 11, 2405MHz
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Agilent Speectrum Gnabzer - Suvrpt 1A |
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Agilent Speectrum Gnabzer - Suvrpt 1A |
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Test Frequency: CH 18, 2440MHz
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Agilent Speectrum Gnabzer - Suvrpt 1A |
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Agilent Speectrum Gnabzer - Suvrpt 1A |
L RF 2 Ml ALIT 02435 PM My 18, 3014
arker 1 17.685000000000 GHz | Ao Typa: Log-Pwr TRACA[1T2 345 8
FRO Esst (o Trig: Fres Run Avg|Hold:=100:100 I {1
IFCagin: L coa * Atten: 20 dB oaT|P NBNM M
Mkr1 17.685 GHz|
Rel Offset 1.4 d8
10 dBidly  Ref 10.00 dEm -61.205 dBm
ILog
nm
i)
1851 o
-200
-300
-400
500
1
£00 i
Mwﬂwﬂmw*‘”&m bt L bbb L —_—
700 .
0.0
15.000 GHz Stop 20.000 GHz
m BW 100 kKHz #VEBW 300 kHz Sweep 16.27 ms (1001 pis)

[

STATUS

Agilent Speectrum Gnabzer - Suvrpt 1A |

[ RF : T5H ALT 0244124 P My 16, 2014

arker 1 24.965000000000 GHz HAvag Typa: Log-Par TRACE]L 234 5 6

PN Fast o0 T Fres Run A [Held:> 100100 B Kkt

IF aain: L oo Arten: 20 dB oET|P NMNM M

Mkr1 24.965 GHz|

Rel Ofset 1.4 dB8

10 dBidly  Ref 10.00 dEm -56.230 dBm
| [
il ]
wo

1851 o
200
300
400
200

— e .,.*'L-1‘E|=--J\.l.m.«»i-.-.'.m-il‘—"&:ﬁn-ﬂ

WWMWW =

00
il

20,000 GHz Stop 25.000 GHz

es BW 100 kHz #VBW 300 kHz Sweep 16.27 ms (1001 pis)

[

STATUS

AUDIX Technology Corporation

Report No. EM-F140293



FCC ID: BEJ9SD751TVDA
Page 38 of 50
Test Frequency: CH 26, 2480MHz
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Agilent Speectrum Gnabzer - Suvrpt 1A |
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Agilent Speectrum Gnabzer - Suvrpt 1A |
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8. BAND EDGES MEASUREMENT

8.1.

Test Equipment
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The following test equipment was used during the band edges measurement:

Item

Type

Manufacturer

Model No.

Serial No.

Cal. Due Date

1.

Spectrum Analyzer

Agilent

N9030A-544

US51350140

2014. 10. 29

8.2. Block Diagram of Test Setup

The same as section.5.2.

8.3.

8.4.

8.5.

Specification Limits [§15.247(c)]

8.3.1.In any 100kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at
least 20dB below that in the 100kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF

conducted or a radiated measurement.
limits specified in Section 15.209(a) is not required.

Attenuation below the general
In addition, radiated

emissions which fall in restricted bands, as defined in Section 15.205(a),
must also comply with the radiated emission limits specified in Section
15.209(a) (See Section 15.205(c)).(  This test result attaching to §4.6.3)

8.3.2.The reference level for determining limit of emission limitations is
according to the value measured indicated in plots at section 9.6.

Operating Condition of EUT

The Notebook PC was using test program “ember.desktop” to enable the EUT to
transmit data at different channel frequency individually.

Test Procedure

The transmitter output was connected to the spectrum analyzer.

Set both

RBW=100 kHz and VBW to 300kHz with suitable frequency span including
100kHz bandwidth from band edge.

The measurement guideline was according to KDB 558074 D01 DTS Meas

Guidance is v03r01.
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8.6. Test Results

PASSED. All the test results are attached in next pages.

Test Date: 2014. 05. 16 Temperature: 25°C  Humidity: 42%
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9. POWER SPECTRAL DENSITY MEASUREMENT

9.1. Test Equipment
The following test equipment was used during the power spectral density
measurement:

Item Type Manufacturer Model No. Serial No. | Cal. Due Date
1. |Spectrum Analyzer Agilent N9030A-544 | US51350140 | 2014. 10. 29

9.2. Block Diagram of Test Setup
The same as section.5.2.

9.3. Specification Limits [§15.247(d)]
The peak power spectral density conducted from the intentional radiator to the
antenna shall not be greater than 8dBm in any 3kHz band.

9.4. Operating Condition of EUT
The Notebook PC was using test program “ember.desktop” to enable the EUT to
transmit data at different channel frequency individually.

9.5. Test Procedure
The transmitter output was connected to the spectrum analyzer. The bandwidth
of the fundamental frequency was measured with the spectrum analyzer using
100kHz RBW and >300kHz VBW, set sweep time = Auto.
The measurement guideline was according to KDB 558074 DO1 DTS Meas
Guidance is v03r01.

9.6. Test Results

PASSED. All the test results are attached in next pages.

Test Date: 2014. 05. 14 Temperature: 24°C ~ Humidity: 43%

Mode Channel Test Frequency Power Spectral Density
CH11 2405MHz 4.047 dBm
2 CH 18 2440MHz 3.726 dBm
CH 26 2480MHz -6.088 dBm

[Limit: 8dBm]
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Test Frequency: 2405MHz
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Test Frequency: 2480MHz
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10.DUTY CYCLE CORRECTION FACTOR

IEEE 802.15.4-2003 MAC
Constants
maxBE 5 |IEEE 802.15.4 specifies 5, ZigBee specifies 8
a Max Frame Response Time 1220 symbols
a Max Frame Retries 3
a Unit Back off Period 20 symbols
mac Ack Wait Duration 54 symbols
mac Batt Life Ext Periods 6 Backoff periods
mac Max CSMA Back offs 4
mac Min BE IEEE 802.15.4 specifies 3, ZigBee specifies 5
a Min LIFS Period 40 symbols
a Min SIFS Period 12 symbols
a Min CAP Length 440 symbols
NB 0
CW 2
BE
< thotal >
TX Frame RX ACK TX Frame
« o et | ety et Pl b Bt >
P tre 4

MAC-Level Calculation (SIFS)

Short Frame Scenario:

1) TX Frame

Assume Frame is Data Frame

2) Wait for ACK

3) RX ACK

4) CPU Processing of ACK

5) Wait for Back off

6) Repeat 1)
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MAC-Level Calculation (SIFS)
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Short Frame Scenario:

1) TX Frame

Assume Frame i1s Data Frame |Assume Frame is Data Frame

2) Wait for ACK

3) RX ACK

4) CPU Processing of ACK

5) Wait for Back off

6) Repeat 1)

Short Inter Frame Spacing (Slotted w/ ACK)

Short Frame 18|bytes

Data Frame Payload 18|bytes

ACK Frame S|bytes

tack 12|sym

SIFS 12|sym

Back off Period 20|{sym

Maximum Back off

Back off Required

Back off Time 70({sym
Transmit Time

TX Time (Packet) 0.000768

Total TX Time (sec) 0.000768

NOT Transmit time (RX or Idle)

Number of periods in 100ms
Window

33.87533875

Worse Case (100ms window)

TX Frame 15 times 0.01152
RX or IDLE 15 Times 0.03276
Sum 0.04428

Wait for ACK (tack) 0.000192

RX Time (ACK) 0.000352

Back off Time (tbo) 0.00112|(Backoff Time * Backoff Period)

CPU Processing (tcpu) 0.0002[(0.2ms average on EM2xx running EmberZNet)
CCA Assessment (tcca) 0.000128|(averaged over 8 symbols in RX Mode)

Turn Around Time (RX to TX)| 0.000192|(After CCA, Radio turns over to TX in 12 symbols)
Total Off Time (sec) 0.002184

Total Time (ttotal) 0.002952

Duty Cycle correction=20*log[0.01152/(0.01152+0.03276)]= -11.34dB
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11.DEVIATION TO TEST SPECIFICATIONS

[NONE]
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