Test Report of FCC Part 15 C for FCC Certificate

FCC ID:

Product Description:

Model No.:

Prepared for:

Prepared by:

Report No.:

Issue Date:

Test by:

On Behalf of

Graupner GmbH & Co. KG

ZKZ-33512
Receiver GR-24 HoTT
GR-24

Graupner GmbH & Co. KG

Henriettenstr. 94-96 D-73230 Kirchheim Teck,Germany
Shenzhen Laker Testing Technology Co.,Ltd

15C, Block 1,Sunshine Huayi Building,Nanhai West Road,

Nanshan, Shenzhen, China
Tel: 86-755-27617110
Fax: 86-755-27617110
LK11ER-00105E

May 26, 2011
May 05~20, 1

Reviewed By:

Owen Li Edmund Zou



TABLE OF CONTENTS

1. GENERAL INFORMATION ....oiiiitiie ettt ettt ettt ettt e ettt e s s bt e e s s b e e s e sbb b e e s sbbe e s saba e e e sbbaessbbaessabbeesssbansanns 4
1.1 PRoODUCT DESCRIPTION FOR EQUIPMENT UNDER TEST (EUT) w.cvvoicicicicesce et 4
1.2 RELATED SUBMITTAL(S) / GRANT (S)teuvtrteruetertertesueseeseesieseessessessesaessessessessessssssssessesessssssassessssessssssssessassssensesses 4
1.3 TEST IMETHODOLOGY .1tttieiiiiitieiteeeiiiiittetetesisisssssssssasissssssesssiasssssssessassssssssssiasssssssssssissssssssssssssssssesesssasssesesssssones 4
R sy o Yo T 2SO P PSPPI 5

2. SYSTEM TEST CONFIGURATION ..ottt ettt ettt sttt atbe e st e st e e e stbe e s sabb e e e sabaeessabaeesabbeeessraesenns 6
2.1 EUT CONFIGURATION L.ttttiiiiiiiitttteeeesiesbtseteessiassbesseessasssssssssssisisssssssssssssssssssesssssssssssssssssssesssessssssssesesssnssrssssssssnns 6
2.2 EUT EXERCISE ...iiitiie ittt i ittt ettt e s ittt e e setbe e s s bee s s sttt e et atbee e sbeeseasbeeeesabeeeabbeeesabaeseabbseesabbeeeaabaeeeasbeeeesbeeeesabaesansbeesanns 6
2.3 GENERAL TEST PROCEDURES ....coiiiiiitttttiie e i s iittette e s s ssabetesasssssssbesssesssssbasetasesassbbssesassssssbbesssesssseaessesssssrrenesssssines 6
2.4 LIST OF MEASURING EQUIPMENTS USED ....utiiiiiiiic ittt ettt s bt e s tba it s et ibte s s sabae s sbbasssbaasssabbesssabeeseans 7

3. SUMMARY OF TEST RESULTS .. .ottt ettt ettt st s s e s sab e e s b b e e s sbb e s e sabae e s sabaeesabbee s 9

4, TEST OF HOPPING CHANNEL BANDWIDTH ..ottt sttt sbae s saba s s sbba s s sabas e s naeas 10
4.1 APPLICABLE STANDARD ....iiitttteiittteeiitteeaiiteessiisesesassesssasesssassesesissssssitsessassessssssssessssesssssssssassesssssssssssssesssssesssssens 10
S Y U BT = U= R 10
4.3 TEST EQUIPMENT LIST AND DETAILS .oiiiiittiii ittt e ctiee ettt s ettt etbt e sbte e s sabb e s s sbbaassbba s s sabaesssabaesaabbasessbeaessabaessabbeeas 10
R I S =T 101 =1 51U | = 10
R =t L 3 {551V ST 10

5. TEST OF HOPPING CHANNEL SEPARATION .....cciiiii ittt sttt sttt sbba s s baa s sabae s sbbee s 14
5.1 APPLICABLE STANDARD .....uvttiiitteteiittteeitteeiitteessitaessaisseesiseessasbesssssesssssssesissesssasssssasssssssssssessssesssssesssssssesseeeans 14
LT L O I IS = U = O 14
5.3 TEST EQUIPMENT LIST AND DETAILS ...cttiie ittt ittt ettt sttt e st e s e etbe e e s ibae s s aabee e s sabesssbaesessbaeessanesesbaeesatbeessarnesenns 14
. TEST PROCEDURE ......ccttttiiii ittt e e sttt e e e s e e e e e e s s sb bbb e e e e s s eaa b b e e e e e e s saa bbb eeese s e sb b e e e eeeesaabbbeeesesesabbbaeeesessbbbaeeessianes 14
SR I =gl =1 VT T SR OPPTOPPN 14

6. TEST OF NUMBER OF HOPPING FREQUENC Y .....oooiiiiiie ettt ettt 18
6.1 APPLICABLE STANDARD ....ccciiitttttteetiiittettteessisatettsssssisasssesssasissesssesssassssesssesassssesssesssssssrssssessssssssseesssssssrssssssnes 18
(SR = U ST = U= TSP 18
6.3 TEST EQUIPMENT LIST AND DETAILS ... ttiie ittt et eete e sttt e st e e s stbe e e s ibae s s sabeeesaabesssbaesessbaeessanesesabaeesatbesssasnesens 18
5.4 TEST PROCEDURE ......cctttiiii it ittt e et ettt e e e s e e e e e e e s e ib bbb e e eessaa b b et e e e e s saa bbb eeesesaasbbebeeeeesaabbbeeeseseasbbbaeeessasbbbaeeessianes 18
8.5 TEST RESULT . utiiiiiitiieiitiie ittt e sttt e e ettt e e st e e s ebb e e s bbe e e aabae e s sabeeeabbeeeaabeeeeasbee et abbeeesabaeeeasbaeeabaesesabbesaabaeesanbaeenarneeenes 18

7. TEST OF DWELL TIME OF EACH FREQUENC Y ....ooiiiiiie ittt ettt nnne e 20
7.1 APPLICABLE STANDARD ....ciiiiitttttteetiiittettteessisatestessssisssssesssasissesssesssissssesssesassssssssesssssssresssesssssssssessssssrssssssnes 20
A =S ST U= TP 20
7.3 TEST EQUIPMENT LIST AND DETAILS ...cttiieiitiee ettt eette e sttt e st e e s etbe e e sibae s s sabeeessbbesssbasseasbaeessasesesbaeesasbeeesasnesenns 20
T TEST PROCEDURE ......ccttttiiii ittt e sttt e e e s s te et e e st s ib bbb e e e e s s eaa b b ee e e e e s saa bbb eeeseseasb b e eeeeeesaabbbeeeseseaabbbaeeessasbbbaeeessianes 20
D TEST RESULT ittt iittiieiitiee sttt e sttt e ettt e e st e e s eab e e s bbe e e aabae e s sabe e e s bbeeeaabeeeeasbeeesabbeeesabaeeeasbeeesbaesesbbessabaeesanbeeenarneeenns 20

8. TEST OF MAXIMUM PEAK QUTPUT POWER........coitiiiiiie ettt sttt saba e sbbae s sabne e anees 24
8.1 APPLICABLE STANDARD ....iiiiiiitttttteetiiitttttteessiatbesesssasibstssaessiaisbesssesssassssssssesisissssssessiisssresssesisssssssessssssresesssans 24
I = U IS = U= RSO OUPTOPP 24
8.3 TEST EQUIPMENT LIST AND DETAILS .....utiieiitiie ettt e ettt e st e e e stte e e s ttee e e sntaeessabeeesbeeeessbeeessaaeeestaeesasbesesasneeenns 24
I ISl o = T0 Yol =1 01U =T OUPOTT 24
LS T I =S I (=77 24

9. TEST OF BAND EDGES EMISSION ...ttt sttt ettt sttt ettt e sttt s st s s s bt e e s sab e e s sabb e s e s btesssbraeesanbees 28
O.1 APPLICABLE STANDARD ....iiiiiiitttttteetiiitttttteessiaabesesssssibasssesssaastesssesssasssssessesisissssssessssssbresssesisssseseessssssresesssanns 28
L I = U B = U= TSR OPPRROPP 28
9.3 TEST EQUIPMENT LIST AND DETAILS .....utiiiiitiee ittt ettt e st e e e stte e e s ttee e e sabaeeseabeeesbeseessbeeessasesesntaeesasbeeesaseeeenns 29
L I =S o = T0 Yol = 01U =TSRRI 29
L TR T I =S I (=77 29

10. TEST OF PEAK POWER SPECTRAL DENSITY ..ottt ettt sttt st s sban e s sbba e sevan e 31
10,1 APPLICABLE STANDARD ....ccutttittetiiiittetttesisibttteesssissbesssesssiassbeessessatbssseesssiassbssssssssistbsssssssssssseseessssssbresesesnns 31
O T U B = U= B U PSSR 31

Report No.: LK11ER-00105E Page 2 of 50 FCC ID: ZKZ-33512



10.3 TEST EQUIPMENT LIST AND DETAILS ...eiiiititieiiiee i iiee ettt e e ettt ettt e e st e e s eatae e sbaeessnbaeessataeesnbbeessnbaeessbeeesneeessnnes 31

O IR B =S o = T0 Yot =1 TU = =TSSR 31
O T I =S B =51 T 31
11. TEST OF SPURIOUS RADIATED EMISSION ..ottt ettt sttt sttt et e st e s stan s s eraa s s sbaee e 35
11,0 APPLICABLE STANDARD ....ccutttitteeiiiittetttesiiittstessssassbesesesssiastbeessessaisbtsssesssiasbrsssesssisstbessssssassssseseessssssbrssesesnsns 35
O U Y = U= B PP RTRR 35
11.3 TEST EQUIPMENT LIST AND DETAILS ...eiiiitttieiiiie ittt ettt e e ettt e sttt e e st e e s eatae e sbbeesenbaeessasaeesnbbeessabaeessbeeesneeessnnes 36
O B S o =0 Yot =1 T U = =SSR 36
I T I =S B =S I 37
12. ANTENNA REQUIREMENT ..ottt sttt ettt ettt e e te s taeste et e sta e beeteesteennesneenaeareenteens 50
12.1 STANDARD APPLICABLE ..v.iiittiieittieeiitteeesittteesbessssabtessabbessssbssssasbaesssbbaessabbesaasbesesbbteesabbeessabaessabbesesbeesesabeeesares 50
12.2 ANTENNA CONNECTED CONSTRUCTION ... .uuttiiieiiiiirterteesiaisstteeesssissserssesssssssersssssssssssssesssisssseressssssssssseeessioes 50

Report No.: LK11ER-00105E Page 3 of 50 FCC ID: ZKZ-33512



1. GENERAL INFORMATION
1.1 Product Description for EqQuipment Under Test (EUT)

Client Information

Applicant; Graupner GmbH & Co. KG

Address of applicant: Henriettenstr. 94-96 D-73230 Kirchheim Teck,Germany
Manufacturer: SJ TECHNOLOGY(SHENZHEN)CO.,LTD

Address of manufacturer: F6,1 Bldg,A Area,Yintianxifa Industrial Area,Xixiang Town,

Baoan District Shenzhen,Guangdong Province,China

General Description of E.U.T

Items Description

EUT Description: Receiver GR-24 HOoTT
Model No.: GR-24

Type of Modulation: FHSS

Frequency Band: 2404 MHz ~ 2474 MHz
Number of Channels: 70

Channel Bandwidth: 1 MHz

Antenna Type: SMA Straight Plug Reverse
Rated Voltage: 5V DC from battery

* The test data gathered are from the production sample provided by the manufacturer.
1.2 Related Submittal(s) / Grant (s)

This submittal(s) is a test report based on the Electromagnetic Interference (EMI) tests
performed on the EUT. The EMI measurements were performed according to the measurement
procedure described in ANSI C63.4 - 2009.

The tests were performed in order to determine compliance with FCC Part 15, Subpart C, and
section 15.203, 15.207, and 15.247 rules.

1.3 Test Methodology

Both conducted and radiated testing were performed according to the procedures in ANSI C63.4
- 2009, American National Standard for Methods of Measurement of Radio-Noise Emissions
from Low-Voltage Electrical and Electronic Equipment in the range of 9 kHz to 40 GHz. Radiated
testing was performed at an antenna to EUT distance 3 meters.
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1.4 Test Facility

All measurement required was performed at laboratory of Centre Testing International (ShenZhen)
Corporation ,Location at Building C, Hongwei Industrial Zone, Baoan 70 District, Shenzhen,
Guangdong, The site and apparatus are constructed in conformance with the requirements of ANSI
C63.4, CISPR 16-1-1 and other equivalent standards.

The test facility is recognized, certified, or accredited by the following organizations:
FCC - Registration No.: 510007

CENTRE TESTING INTERNATIONAL (SHENZHEN) CORPORATION,EMC Laboratory has been
registered and fully described in a report filed with the (FCC) Federal Communications Commission.
Registration 338263, March 20, 20009.

IC Registration No.: 7408B

The 3m alternate test site of CENTRE TESTING INTERNATIONAL (SHENZHEN) CORPORATION.
EMC Laboratory has been registered by Certification and Engineer Bureau of Industry Canada for
the performance of with Registration NO.: 7408B on December 29, 2009.

CNAS - Registration No.: L1910

CENTRE TESTING INTERNATIONAL (SHENZHEN) CORPORATION,. to ISO/IEC 17025:2005
General Requirements for the Competence of Testing and Calibration Laboratories(CNAS-CL01
Accreditation Criteria for the Competence of Testing and Calibration Laboratories) for the
competence in the field of testing.The acceptance letter from the CNAS is maintained in our files:
Registration:L1910,January 12,2010.
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2. SYSTEM TEST CONFIGURATION

The tests documented in this report were performed in accordance with ANSI C63.4-2009 and
FCC CFR 47 Part 15 Subpart C.

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 that intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise

The calibrated antennas used to sample the radiated field strength are mounted on a non-
conductive, motorized antenna mast 3 or 10 meters from the leading edge of the turntable.

2.3 General Test Procedures

Conducted Emissions The EUT is placed on the turntable, which is 0.8 m above ground plane.
According to the requirements in Section 7.1 of ANSI C63.4-2009.Conducted emissions from the
EUT measured in the frequency range between 0.15 MHz and 30MHz using CISPR Quasi-Peak
detector mode.

Radiated Emissions The EUT is a placed on as turntable, which is 0.8 m above ground plane.
The turntable shall rotate 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna, which varied from 1m to 4m to find out the
highest emission. And also, each emission was to be maximized by changing the polarization of
receiving antenna both horizontal and vertical. In order to find out the maximum emissions,
exploratory radiated emission measurements were made according to the requirements in
Section 13.1.4.1 of ANSI C63.4-2009.
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2.4 List of Measuring Equipments Used

Test equipments list of CENTRE TESTING INTERNATIONAL (SHENZHEN) CORPORATION.

Shielding Room No. 1 - Conducted disturbance Test

Equipment Manufacturer Model Serial No. Due Date
Receiver R&S ESCI 100009 07/10/2011
LISN ETS-LINDGREN 3850/2 00051952 03/29/2012
LISN R&S ENV216 100098 07/10/2011
Voltage Probe R&S ESH2-Z3 100042 08/25/2011
Current Probe R&S EZ17 100106 08/28/2011
ISN TESEQ GmbH ISN T800 30297 02/14/2012
Control Room - Conducted disturbance Test (10m part)
Equipment Manufacturer Model Serial No. Due Date
Receiver R&S ESCI 100435 10/27/2011
LISN schwarzbeck NNLK8121 8121-529 10/25/2011
Voltage Probe R&S ESH2-Z3 100042 08/25/2011
Current Probe R&S EZ17 100106 08/28/2011

Shielding Room No. 2 - Harmonic / Flicker Test (EN 61000-3-2) / (EN 61000-3-3)

Equipment Manufacturer Model Serial No. Due Date
5KVA AC POWER California .
SOURCE instruments 5001iX-400-413 57344 03/29/2012
Flicker & Harmonic California
Tester instruments PACS-1 72492 03/29/2012
Shielding Room No. 2 - Power-frequency magnetic fields Test (IEC 61000-4-8)
Compact Generator EM-Test UCS500M/6B| V0603101093 07/11/2011
Induction Coll EM-Test MS100 0106-02 03/29/2012
Current Transformer EM-Test MC2630 0106-02 03/29/2012

Shielding Room No. 2 —Voltage dips and interruptions Test (IEC 61000-4-11)

Equipment Manufacturer Model Serial No. Due Date
5KVA AC POWER California ;
SOURCE instruments 5001iX-400-413 57344 03/29/2012
: ; California

Electronic output switch instruments EOS-1 72616 03/29/2012

Shielding Room No. 2 - Continuous conducted disturbances Test (IEC 61000-4-6)
Equipment Manufacturer Model Serial No. Due Date
Signal Generator IFR 2023B 202307/883 03/29/2012
Power Amplifier AR 75A 250A 320297 03/29/2012
Attenuator EM-Test ATT6/75 0320837 07/10/2011
CDN EM-Test CDN M2/M3 0204-01 07/10/2011
EM-Clamp EM-Test EM101 35770 07/10/2011
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Shielding Room No. 3 - ESD Test (IEC 61000-4-2)
Equipment Manufacturer Model Serial No. Due Date
ESD Simulator EM TEST ESD30C V0603101091 04/05/2012
Shielding Room No. 3 - EFT / Surges Test (IEC 61000-4-4) (IEC 61000-4-5)
Equipment Manufacturer Model Serial No. Due Date
Compact Generator EM-Test UCS500M/6B | V0603101093 07/10/2011
Capacitive Clamp EM-Test C Clamp HFK 0306-43 07/10/2011
CDN for Telecom Port EM-Test CNV504S1 V0603101094 | 07/10/2011
3M Semi-anechoic Chamber - Radiated disturbance Test
Equipment Manufacturer Model Serial No. Due Date
Acci'\s/'sg:‘yaé“qbu%r‘f‘] ont | ETS-LINDGREN FACT-3 3510 07/09/2012
Spectrum Analyzer Agilent E4440A MY46185649 03/29/2012
Biconilog Antenna ETS-LINGREN 3142C 00044562 07/31/2011
Multi device Controller ETS-LINGREN 2090 00057230 N/A
Horn Antenna ETS-LINGREN 3117 00057407 06/07/2011
Microwave Preamplifier Agilent 8449B 3008A02425 N/A
10M Semi-anechoic Chamber - Radiated disturbance Test
Equipment Manufacturer Model Serial No. Due Date
Receiver R&S ESCI 100435 10/27/2011
Spectrum Analyzer R&S FSP40 100416 07/10/2011
Biconilog Antenna schwarzbeck VULB9136 9136-401 08/03/2011
Horn Antenna ETS-LINGREN 3117 00044562 07/31/2010
Microwave Preamplifier Agilent 8449B 3008A02425 N/A
Microwave Preamplifier Agilent 11909A 186871 N/A
3M Full-anechoic Chamber - Continuous radiated disturbances Test (IEC 61000-4-3)
Equipment Manufacturer Model Serial No. Due Date
A Ci'\s/'sg:‘yaénqbu%r‘f‘] ont | ETS-LINDGREN FACT-3 3510 07/09/2012
ES%;’neggt%fisgna' Agilent E4438C MY45095744 | 03/29/2012
Power Amplifier AR 150W1000 0322288 07/10/2011
Biconilog Antenna ETS-LINGREN 3142C 00044562 07/31/2011
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3. SUMMARY OF TEST RESULTS

FCC Rules Description of Test Result
15.207 Conducted Emission N/A
15.247(a)(1) Hopping Channel Bandwidth Pass
15.247(a)(1) Hopping Channel Separation Pass
15.247(a)(1) Number of Hopping Frequency Used Pass
15.247(a)(2)(iii) Dwell Time of Each Frequency Pass
15.247(b)(1) Maximum Peak Output Power Pass
15.247(d) Band Edges Emission Pass
15.247(d) Spurious Radiated Emission Pass
15.203/15.247(b)/(c) Antenna Requirement Pass
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4. Test of Hopping Channel Bandwidth
4.1 Applicable Standard

Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater.

4.2 EUT Setup

Spectrum Analyzer

4.3 Test Equipment List and Details

See section 2.4.

4.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 30KHz and VBW to 100KHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. The spectrum width with level higher than 20dB below the peak level.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.

4.5 Test Result

Temperature ( C ) : 22~23
Humidity (%RH ): 50~54

Barometric Pressure ( mbar ): 950~1000

EUT: Receiver GR-24 HoTT
M/N: GR-24
Operation Condition: Tx Mode

. Frequency 20dB Bandwidth Min. Limit
Modulation Type Channel No.
(MHz) (kHz) (kHz)
FHSS Low 2404.00 296 >25
FHSS Middle 2439.00 293 >25
FHSS High 2474.00 240 >25
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Channel Low :
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Channel Middle :
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Channel High :
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5. Test of Hopping Channel Separation
5.1 Applicable Standard
Section 15.247(a)(1): Frequency hopping systems shall have hopping channel carrier

frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater.

5.2 EUT Setup

Spectrum Analyzer

5.3 Test Equipment List and Details
See section 2.4.

5.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. The Hopping Channel Separation is defined as the separation between 2 neighboring hopping
frequencies.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.

5.5 Test Result

Temperature ( C ) : 22~23 EUT: Receiver GR-24 HoTT
Humidity (%RH ): 50~54 M/N: GR-24
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
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Channel Low :
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Channel Middle :
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Channel High :
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6. Test of Number of Hopping Frequency
6.1 Applicable Standard

Section 15.247(a)(1)(iii): For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 15 non-overlapping hopping channels. Frequency hopping system which use
fewer than 75 hopping frequencies may employ intelligent hopping techniques to avoid
interference to other transmissions. Frequency hopping system may avoid or suppress
transmissions on a particular hopping frequency provided that a minimum of 15 non-overlapping
channels are used.

6.2 EUT Setup

Spectrum Analyzer

6.3 Test Equipment List and Details

See section 2.4.

6.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 100KHz and VBW to 100KHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is Auto.

4. Observe frequency hopping in 2400MHz~2483.5MHz, there are at least 32 non-overlapping
channels.

5. Repeat above 1~3 points for the middle and highest channel of the EUT.
6.5 Test Result

Temperature ( C ) : 22~23
Humidity (%RH ): 50~54

Barometric Pressure ( mbar ): 950~1000

EUT: Receiver GR-24 HOTT
M/N: GR-24
Operation Condition: Tx Mode

. Frequency Number of Hopping Min. Limit
el 1H2E (MHZz) Channels (kHZz)
FHSS 2404~2474 70 >15
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7. Test of Dwell Time of Each Frequency
7.1 Applicable Standard
Section 15.247(a)(1)(iii): For frequency hopping systems operating in the 2400-2483.5 MHz band
The average time of occupancy on any channel shall not be greater than 0.4 seconds within a

period of 0.4seconds multiplied by the number of hopping channels employed.

7.2 EUT Setup

Spectrum Analyzer

7.3 Test Equipment List and Details

See section 2.4.

7.4 Test Procedure

1. The transmitter output was connected to the spectrum analyzer through an attenuator.
2. Set RBW of spectrum analyzer to 1000kHz and VBW to 1000kHz.

3. Set Detector to Peak, Trace to Max Hold and Sweep Time is more than once pulse time.

4. Set the center frequency on any frequency would be measure and set the frequency span to
zero span.

5. Measure the maximum time duration of one single pulse.

7.5 Test Result

Temperature ( 'C ) : 22~23 EUT: Receiver GR-24 HoTT
Humidity (%RH ): 50~54 M/N: GR-24
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
Channel No. | Frequency | Pulse Wide Number of Hopping Pulses | Dwell Time Limit
(MHz) (ms) in 0.4*channel number (ms) (ms)
Low 2404.00 1.936 0.4*70%20/4 271.04 400
Middle 2439.00 1.907 0.4*70*20/4 266.98 400
High 2474.00 1.903 0.4*70*20/4 266.42 400
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Channel Low :

Report No.: LK11ER-00105E Page 21 of 50 FCC ID: ZKZ-33512



Channel Middle :
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Channel High :
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8. Test of Maximum Peak Output Power

8.1 Applicable Standard
Section 15.247(b)(1): For frequency hopping systems operating in the 2400-2483.5 MHz band
employing at least 75 non-overlapping hopping channels and The maximum peak output power

shall not exceed 1 watt. For all other frequency hopping systems in this frequency band, The
maximum peak output power shall not exceed 0.125 watt.

8.2 EUT Setup

Spectrum Analyzer

8.3 Test Equipment List and Details

See section 2.4.

8.4 Test Procedure

1. The transmitter output was connected to the peak power meter and recorded the peak value.
2. Peak power meter parameter set to auto attenuator and filter is the same as.

3. Repeated the 1 for the middle and highest channel of the EUT.
8.5 Test Result

Temperature ( 'C ) : 22~23 EUT: Receiver GR-24 HoTT

Humidity (%RH ): 50~54 M/N: GR-24

Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode

Modulation channel No. Frequency Output Power Limits Margin
Type (MHz) (dBm) (dBm) (dB)
FHSS Low 2404.00 11.95 20.9 8.95
FHSS Middle 2439.00 12.07 20.9 8.83
FHSS High 2474.00 12.28 20.9 8.62
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Channel Low :

Ref 23.3 dBm

#Atten 36 4B

Mkrl 2.483 983 GHz

11.95 dBm

#Peak
Log

1@
dB/

Dffst
3.3
dB

™

LAy

Ml Sz

53 FC

£
FTun

Swp

Center 2.404 G060 GHz
#Res BH 1 MHz
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Channel Middle :

Mkrl 2.439 517 GHz

Ref 23.3 dBm #Atten 30 dB 12.67 dBm
#Peak

Log i
16 ]

de/
Offst

3.3 /
4B

LaAv

M1 52
53 FC

£
FTun
Swp

Center 2.439 517 GHz Span 5 MHz
#Res BH 1 MHz #VBH 1 MHz Sweep 1 ms (681 prs)
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Channel High :

Ref 23.3 dBm

#Atten 30 dB

Mkrl 2.474 167 GHz

12.28 dBm

#Peak
Log

18
dB/

Dffst
33
dB

/]

™

7

LgRAv

M1 S2

53 FC

£01
FTun

Swp

Center 2.474 808 GHz
#Res BH 1 MHz

Report No.: LK11ER-00105E

#YBH 1 MHz

Page 27 of 50

Span 5 MHz

Sweep 1 ms (681 pts)

FCC ID: ZKZ-33512



9. Test of Band Edges Emission

9.1 Applicable Standard

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement. In addition, radiated emissions that fall in the restricted
bands, as defined in Section 15.205, must also comply with the radiated emission limits specified
in Section 15.209.

9.2 EUT Setup

Radiated Measurement Setup

Antenna Tower

Search

mnnmis 31 (..i ........
' |~ Antenna

EUT A

Y 4m /
RF Test

A .
o N Receiver
( N | al S \
VW

' I

Turn ﬂ_gm I Im \

Table A LA I:'EE
i i : [ Y]

Ground Plane J/

Conducted Measurement Setup

Spectrum Analyzer
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9.3 Test Equipment List and Details
See section 2.4.

9.4 Test Procedure
Conducted Measurement
1. The transmitter is set to the lowest channel.

2. The transmitter output was connected to the spectrum analyzer via a cable and cable loss is
used as the offset of the spectrum analyzer.

3. Set both RBW and VBW of spectrum analyzer to 100KHz with convenient frequency span
including 100MHz bandwidth from lower band edge. Then detector set to peak and max hold
this trace.

4. The lowest band edges emission was measured and recorded.

5. The transmitter set to the highest channel and repeated 2~4.

Radiated Measurement

1. Configure the EUT according to ANSI C63.4-2009

2. The turntable was rotated by 360 degrees to determine the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four
meters above ground to find the maximum emission field strength of both horizontal and

vertical polarization.

4. For band edge emission, the antenna tower was scan (from 1 M to 4 M) and then the turn
table was rotated (from O degree to 360 degrees) to find the maximum reading.

5. For band edge emission, use 1MHz VBW and 1MHz RBW for reading under AV and use
1MHz VBW and 1MHz RBW for reading under PK.

9.5 Test Result

Temperature ( C ) : 22~23 EUT: Receiver GR-24 HOTT
Humidity (%RH ): 50~54 M/N: GR-24
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode

Radiated Test Result

Frequency(MHz)

<2400
>2483.5
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The worst frequency range of Low Channel

The worst frequency range of High Channel
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10. Test of Peak Power Spectral Density
10.1 Applicable Standard

According to § 15.247(d), for direct sequence systems, the peak power spectral density

conducted from the intentional radiator to the antenna shall not be greater than 8 dBm in any
3kHz band during any time interval of continuous transmission.

10.2 EUT Setup

Spectrum Analyzer

10.3 Test Equipment List and Details

See section 2.4.

10.4 Test Procedure

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

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

3. Set the spectrum analyzer as RBW = 3KHz, VBW = 10KHz, Span = 300KHz, Sweep=100s

4. Record the max. reading.

o

Repeat above procedures until all frequency measured were complete.

10.5 Test Result

Temperature ( C ) : 22~23 EUT: Receiver GR-24 HOoTT
Humidity (%RH ): 50~54 M/N: GR-24
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Tx Mode
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RF Power RF Power Maximum Limit
CH Density Reading Cable loss (dB) Density Level (dBm)
(dBm) (dBm)
Low -2.07 1.20 -0.87 8
Mid -1.80 1.20 -0.60 8
High -2.03 1.20 -0.89 8

Channel Low :

Report No.: LK11ER-00105E
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Channel Mid :
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Channel High :
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11. Test of Spurious Radiated Emission

11.1 Applicable Standard

Section 15.247(d): In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement. In addition, radiated emissions that fall in the restricted
bands, as defined in Section 15.205, must also comply with the radiated emission limits specified
in Section 15.209.

11.2 EUT Setup

Radiated Measurement Setup

. Antenna Tower
'

Search

mnnmie 371 (..E ........
: -~ Antenna

EUT v
Y 4m /
RF Test

Fo .
;o N Receiver

( T | i I \
Vv

: |

A i
me o o T
dable A ! A

i i | |:|O:|
Ground Plane J/

Figure 1 : Frequencies measured below 1 GHz configuration
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-e--m 3m (..E ........
EUT ¥
4m
A
( ]
v :
Turn 0.8m !
Table A :

|

P AR

Im

S

Antenna Tower

Hom Antenna

Spectrum
Analyzer

N

Amplifier

e
Eal

Figure 2 : Frequencies measured above 1 GHz configuration

Conducted Measurement Setup

11.3 Test Equipment List and Details

See section 2.4.
11.4 Test Procedure

Radiated Measurement

Spectrum Analyzer

1. Configure the EUT according to ANSI C63.4-2009

2. The EUT was placed on the top of the turntable 0.8 meter above ground.

3. The phase center of the receiving antenna mounted on the top of a height-variable antenna
tower was placed 3 meters far away from the turntable.

4. Power on the EUT and all the supporting units.

5. The turntable was rotated by 360 degrees to determine the position of the highest radiation.

6. The height of the broadband receiving antenna was varied between one meter and four
meters above ground to find the maximum emission field strength of both horizontal and

vertical polarization.
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7. For each suspected emission, the antenna tower was scanned (from 1 M to 4 M) and then the
turntable was rotated (from O degree to 360 degrees) to find the maximum reading.

8. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified
bandwidth under Maximum Hold Mode.

Conducted Measurement
1. For emission above 1GHz,conducted measurement method is used.
2. The transmitter is set to the lowest channel.

3. The transmitter output was connected to the spectrum analyzer via a cable and cable loss is
used as the offset of the spectrum analyzer.

4. Set RBW to 1 MHz and VBW to 3 MHz, Then detector set to peak and max hold this trace.
5. The lowest band edges emission was measured and recorded.

6. The transmitter set to the highest channel and repeated 2~4.

11.5 Test Result

Temperature ( 'C ) : 22~23 EUT: Receiver GR-24 HoTT
Humidity (%RH ): 50~54 M/N: GR-24
Barometric Pressure ( mbar ): 950~1000 Operation Condition: Normal operation
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Channel Low Spurious Emission (30~1000MHz) Of Horizontal

EUT:

M/N:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

Report No.: LK11ER-00105E

Receiver GR-24 HoTT
GR-24

Normal Operation

3m CHAMBER

Owen Li

DC 5V

Polarization: Horizontal
Tem:23°C Hum:50%
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Channel Low Spurious Emission (30~1000MHz) Of Vertical

EUT:

M/N:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

Report No.: LK11ER-00105E

Receiver GR-24 HoTT
GR-24

Normal Operation

3m CHAMBER

Owen Li

DC 5V

Polarization: Vertical
Tem:23°C Hum:50%
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Channel Low The Spurious Emissions Data Above 1GHz Of Horizontal

EUT: Receiver GR-24 HOTT
M/N: GR-24

Operating Condition: Normal Operation

Test Site: 3m CHAMBER
Operator: Owen Li

Test Specification: DC 5V

Comment: Polarization: Horizontal

Tem:23C Hum:50%

Reading_Level Ciomrect Measurement L imit hargin
MNo. Freq. {dBu\) Factor {dBuim) (dBuim) g8}
M=z Feat OF AU EH] peas ar AN oF  AE QF  ANE FF Corment
1 240525 10332 7.88 11088 7400 5400 3688
2 442016 31.21 10.7v5 4188 7400 H400 -3204 1404 P
3 vg15.01 2035 1B.13 4748 7400 5400 -2652 952 P
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Channel Low The Spurious Emissions Data Above 1GHz Of Vertical

EUT:
M/N:
Operating Condition:

Receiver GR-24 HOTT
GR-24
Normal Operation

Test Site: 3m CHAMBER
Operator: Owen Li
Test Specification: DC 5V
Comment: Polarization: Vertical
Tem:23°C Hum:50%
Reading Level Correct Measurement Limit Margin
No. Freq. {dBuV) Factor (dBuVim) (dBuVim) (dB)
MHz Peak QP peak QP  AVG QP AVG QF AVG  PF Comment

1 2405.03 103.25 766 11091 7400 5400 3691
2 371516 3233 8.89 41.22 7400 54.00 -32.78 1278 P
3 635527 2953 13.72 4325 74.00 5400 -3075 -1075 P
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Channel Middle Spurious Emission (30~1000MHz) Of Horizontal

EUT:

M/N:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

Report No.: LK11ER-00105E

Receiver GR-24 HoTT
GR-24

Normal Operation

3m CHAMBER

Owen Li

DC 5V

Polarization: Horizontal
Tem:23°C Hum:50%
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Channel Middle Spurious Emission (30~1000MHz) Of Vertical

EUT:

M/N:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

Report No.: LK11ER-00105E

Receiver GR-24 HoTT
GR-24

Normal Operation

3m CHAMBER

Owen Li

DC 5V

Polarization: Vertical
Tem:23°C Hum:50%
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Channel Middle The Spurious Emissions Data Above 1GHz Of Horizontal

EUT: Receiver GR-24 HOTT
M/N: GR-24

Operating Condition: Normal Operation

Test Site: 3m CHAMBER
Operator: Owen Li

Test Specification: DC 5V

Comment: Polarization: Horizontal

Tem:23C Hum:50%

Reading_Level Correct Measurement Limit Margin
Ma. Freq. (dBuV) Factor (dBuV/m) (dBuV/m} (dB)
MHz Peak QP  AVG dB peak apP AVG aP  AVG OF  AVG  P/F Comment
1 243925 10832 766 11693 7400 5400 4298
2 388015 3121 945 4066 7400 5400 -3334 -1334 P
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Channel Middle The Spurious Emissions Data Above 1GHz Of Vertical

EUT: Receiver GR-24 HOTT
M/N: GR-24

Operating Condition: Normal Operation
Test Site: 3m CHAMBER
Operator: Owen Li

Test Specification: DC 5V

Comment: Polarization: Vertical

Tem:23C Hum:50%

Reading_Level Correct Measurement Limit Margin
No. Freq. (dBuV) Factor {dBuV/m) (dBuYim) (dB})
MHz Peak  QF ANG dB peak aF AVG ar AVG Qr AVG  PIF Comment
1 2439.25 10532 766 11298 7400 5400 3898
2 367015 3221 .89 4110 7400 5400 -22.80 -1250 P
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Channel High Spurious Emission (30~1000MHz) Of Horizontal

EUT:

M/N:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

Report No.: LK11ER-00105E

Receiver GR-24 HoTT
GR-24

Normal Operation

3m CHAMBER

Owen Li

DC 5V

Polarization: Horizontal
Tem:26°C Hum:50%
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Channel High Spurious Emission (30~1000MHz) Of Vertical

EUT:

M/N:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

Report No.: LK11ER-00105E

Receiver GR-24 HoTT
GR-24

Normal Operation

3m CHAMBER

Owen Li

DC 5V

Polarization: Vertical
Tem:26°C Hum:50%
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Channel High The Spurious Emissions Data Above 1GHz Of Horizontal

EUT: Receiver GR-24 HoTT
M/N: GR-24
Operating Condition: Normal Operation
Test Site: 3m CHAMBER
Operator: Owen Li
Test Specification: DC 5V
Comment: Polarization: Horizontal
Tem:23°C Hum:50%
Reading_Level Correct Measurement Limit Margin
MNa. Freq. (dBuv) Factor (dBuV/m) {dBuVim) (dB)
MHz Peak ar ANG dB peak QP ANG ar ANG aF ANG PiF Comment
1 247425 10332 776 111.08 7400 5400 3708
2 482515 3041 1085 41.26 7400 5400 -3274 1274 P
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Channel High The Spurious Emissions Data Above 1GHz Of Vertical

EUT:
M/N:
Operating Condition:

Receiver GR-24 HOTT
GR-24
Normal Operation

Test Site: 3m CHAMBER
Operator: Owen Li
Test Specification: DC 5V
Comment: Polarization: Vertical
Tem:23°C Hum:50%
Reading_Level Correct Measurement Limit Margin
Ma. Freq. (dBuV) Factor {dBuV/m) (dBuVim) (dB)
MHz Peak QF ANG dB peak QP ANG ar ANG ar ANG FiF Comment
1 247415 102.39 7.75  110.14 7400 5400 36.14
2 407526 3083 £.82 3965 7400 5400 -3435 -1435 P
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12. ANTENNA REQUIREMENT
12.1 Standard Applicable

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. 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.

Section 15.247(b)/(c):

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power
from the intentional radiator shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

If the intentional radiator is used exclusively for fixed, point-to-point operations may employ
transmitting antennas with directional gain greater than 6 dBi provided the maximum peak output
power of the intentional radiator is reduced by 1 dB for every 3 dB that the directional gain of the
antenna exceeds 6 dBi.

12.2 Antenna Connected Construction

The antenna used in this product is complied with Standdard. The maximum Gain of the
antenna only 1.5 dBi and have the definite antenna Specification.
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