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TEST REPORT
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determine the maximum emission levels emanating from the device and the severe levels of
the device can endure and its performance criterion. The measurement results are contained
in this test report and Anbotek Compliance Laboratory Limited is assumed full of
responsibility for the accuracy and completeness of these measurements. Also, this report
shows that the EUT (Equipment Under Test) is technically compliant with the FCC Part 15
Subpart C requirements.

This report applies to above tested sample only and shall not be reproduced in part without
written approval of Anbotek Compliance Laboratory Limited
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1. GENERAL INFORMATION

1.1. Description of Device (EUT)

EUT : UHF RFID Reader and Writer

Model Number : MS-9601H, MS-9801H, MS-9211H, MS-9814H

(Note: All the samples are the same except the model number &
Colour&Size, so we prepare “MS-9601H” for EMC test only.)

Test Power Supply : pc 9v/3A

Type of ASK

Modulation

Frequency Band 902.5-927.5 MHz
Channel Spacing 0.5 MHz

Rated Power 0-20.88dBm

Antenna Type Build-in 7dBi circularly polarized antenna

Applicant : Shandong Mingwah Aohan Smart Tech Co., Ltd.

Address : 3-1005-1, Yinhe Building, 2008 Xinluo St., High-Tech District,
Jinan, Shandong, China

Manufacturer - Jinan H-RFID Information Technology Co., Ltd.

Address - Room 114, 2269 Kaltuo Road, High-Tech District, Jinan, Shandong,
China

Date of receiver : Nov. 15, 2012
Date of Test > Nov. 15, 2012~Mar. 20, 2013

Anbotek Compliance Laboratory Limited Report No. 201211812F
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1.2.Auxiliary Equipment Used during Test
NOTEBOOK Manufacture: DELL

Network Cable : Non-Shielded, 1.5m

Anbotek Compliance Laboratory Limited Report No. 201211812F
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1.3. Description of Test Facility
The test facility is recognized, certified, or accredited by the following organizations:

CNAS - LAB Code: L3503

Anbotek Compliance Laboratory Limited., Laboratory has been assessed and in compliance
with CNAS/CLO1: 2006 accreditation criteria for testing laboratories (identical to ISO/IEC
17025:2005 General Requirements) for the Competence of Testing Laboratories.

FCC-Registration No.: 752021

Anbotek Compliance Laboratory Limited, EMC Laboratory has been registed and
fully described in a report filed with the (FCC) Federal Communications Commission.
The acceptance letter from the FCC is maintained in our files. Registration 752021,
August 20, 2010.

IC-Registration No.: 8058A-1

Anbotek Compliance Laboratory Limited., EMC Laboratory has been registered and
fully described in a report filed with the (IC) Industry Canada. The acceptance letter
from the IC is maintained in our files. Registration 8058A, August 30, 2010.

Test Location

All Emissions tests were performed at

Anbotek Compliance Laboratory Limited. at 1/F, 1 /Building, SEC Industrial Park,
No.4 Qianhai Road, Nanshan District, Shenzhen, 518054, China

Anbotek Compliance Laboratory Limited Report No. 201211812F
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1.4. Measurement Uncertainty
Radiation Uncertainty : Ur=4.3dB

Conduction Uncertainty : Uc =3.4dB

Anbotek Compliance Laboratory Limited Report No. 201211812F
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2. ANTENNA REQUIREMENT
Applicable Standard

According to § 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 fo 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 user of a standard
antenna jack or electrical connector is prohibited. The structure and application of the EUT were analyzed to determine
compliance with section §15.203 of the rules. §15.203 state that the subject device must meet the following criteria:

a. Antenna must be permanently attached to the unit.

b. Antenna mmst use a unique type of connector to attach to the EUT.

Unit must be professionally installed. and installer shall be responsible for verifying that the correct antenna is
employed with the unit.

And according to FCC 47 CFR section 15.247 (b), if the transmitting antennas of directional gain greater than 6dBi are
used. the power shall be reduced by the amount in dB that the directional gain of the anfenna exceeds 6 dBi.

Antenna Connector Construction

The EUT have a antenna, is a Build-in antenna The gain is 7dBi, Which in accordance to section 15.203,
please refer to the internal photos.

According with FCC 15.247(b)(4),the conducted out put power at antenna limits should be reduced
1 dB,o the Limit is 29dB.

Result: Compliance

Anbotek Compliance Laboratory Limited Report No. 201211812F
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3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4: 2003 and FCC Part 15,
Paragraph 15.247

3.1. Summary of Test Results

The EUT has been tested according to the following specifications:

Standard Test Type Result Notes

FCC Part 15, Paragraph 15.107, 15.207 Conducted Emission Test PASS Complies
FCC Part 15, Paragraph 15.205, 15.209 Radiation Emission Test PASS Complies
FCC Part 15, Paragraph 15.247(b) Peak Output Power PASS Complies
FCC Part 15, Paragraph 15.247(a) 20dB Bandwidth PASS Complies
FCC Part 15, Paragraph 15.247(a) Dwell time PASS Complies
FCC Part 15, Paragraph 15.247(a) Quantity of Hopping channel Test PASS Complies
FCC Part 15, Paragraph 15.247(a) Channel Separation PASS Complies
FCC Part 15, Paragraph 15.247(d) Bandedge PASS Complies

Anbotek Compliance Laboratory Limited Report No. 201211812F
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3.2. Description of Test Channels

Operation Frequency each of channel
Channel Frequency Channel Frequency | Channel Frequency
1 902.5 MHz 21 912.5 MHz 41 922.5 MHz
2 903 MHz 22 913 MHz 42 923 MHz
3 903.5 MHz 23 913.5 MHz 43 923.5 MHz
4 904 MHz 24 914 MHz 44 924 MHz
9 904.5 MHz 25 914.5 MHz 45 924.5 MHz
6 905 MHz 26 915 MHz 46 925 MHz
7 905.5 MHz 27 9155 MHz 47 925.5 MHz
8 906 MHz 28 916 MHz 48 926 MHz
9 906.5 MHz 29 916.5 MHz 49 926.5 MHz
10 907 MHz 30 917 MHz 50 927 MHz
11 907.5 MHz 31 917.5 MHz 51 927 .5 MHz
12 908 MHz 32 918 MHz
13 908.5 MHz 33 918.5 MHz
14 909 MHz 34 919 MHz
15 909.5 MHz 35 919.5 MHz
16 910 MHz 36 920 MHz
17 910.5 MHz 37 920.5 MHz
18 911 MHz 38 921 MHz
19 911.5 MHz 39 921.5 MHz
20 912 MHz 40 922 MHz
Channel Frequency
The lowest channel 902.5MHz
The middle channel 915MHz
The Highest channel 927 5MHz

Anbotek Compliance Laboratory Limited Report No. 201211812F
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4. Conducted Emission Test

4.1. Block Diagram of Test Setup

4.1.1. Block diagram of connection between the EUT and simulators

Test Receiver

Notebook

AC mains 4 LISN Adapter EUT

(EUT: UHF RFID Reader and Writer)

4.2. Power Line Conducted Emission Measurement Limits (15.207)

Frequency Limits dB(uV)
MHz Quasi-peak Level Average Level
015 ~ 050 66 ~ 56* 56 ~ 46>
050 ~ 5.00 56 46
500 ~ 30.00 60 50

Notes: 1. *Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

4.3. Configuration of EUT on Measurement

The following equipments are installed on Power Line Conducted Emission Measurement to meet
the commission requirement and operating regulations in a manner which tends to maximize its

emission characteristics in a normal application.
EUT : UHF RFID Reader and Writer

Model Number : MS-9601H
Applicant Shandong Mingwah Aohan Smart Tech Co., Ltd.

4.4. Operating Condition of EUT

4.4.1. Setup the EUT and simulator as shown as Section 4.1.

4.4.2. Turn on the power of all equipment.

4.4.3. Let the EUT work in test mode (ON) and measure it.

Anbotek Compliance Laboratory Limited Report No. 201211812F
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4.5.

Test Procedure

The EUT system is connected to the power mains through a line impedance stabilization network
(L.1.S.N.). This provides a 50ohm coupling impedance for the EUT system. Please refer the
block diagram of the test setup and photographs. Both sides of AC line are checked to find out the
maximum conducted emission. In order to find the maximum emission levels, the relative
positions of equipment and all of the interface cables shall be changed according to FCC ANSI

C63.4-2003 on Conducted Emission Measurement.

The bandwidth of test receiver (ESCI) set at 9KHz.

The frequency range from 150KHz to 30MHz is checked.

The test results are reported on Section 4.6.

4.6.Test equipment

Page 12 of 42

4.7. Power Line Conducted Emission Measurement Results

PASS.

The frequency range from 150KHz to 30 MHz is investigated.

Please refer the following pages.

Anbotek Compliance Laboratory Limited Report No. 201211812F

Iltem Equipment Manufacturer Model No. |Serial No. Last Cal. Cal. Interval
1. EMI Receiver |Rohde & Schwarz ESCI 100627 | May. 12, 2012 1 Year

2. LISN SchwarzBeck |NSLK 8126 | 8126377 | May 19, 2012 1 Year

3. |RF Switching Unit Compllgnce RSU-M2 38303 May 19, 2012 1 Year

Direction
4. EMI Test
Software Rohde & Schwarz N/A N/A N/A N/A
ES-K1
Conduction Uncertainty Uc =3.4dB
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CONDUCTED EMISSION TEST DATA

EUT: UHF RFID Reader and Writer M/N:MS-9601H
Operating Condition: Charging with Adapter
Test Site: 1# Shielded Room
Operator: Andy Chen
Test Specification: DC 9V Via Adapter
Comment: Live Line
Tem:25°C Hum:50%

SCAN TABLE: "Voltaoe (150K~30MIFIN"

Zhozrt Descriptiom: 150F-230M Disturbance Voltages
Lewed joBun)
HApr-——g-----9---5~-r-~r-rrI"C TSSOt TTCrTTTTY T T-==77 1
1 1 1 I B B 1 1 1 [ B I T 1 1
Fi ] e B B i it T S B e S e B e B R PR 1
ron 1 1 1 [ R B 1 1
1 1 1 1 Lo 1 1
&0 —F-F4-———————— —4--—--- ===t = = t 1
) —_ } } } [ I I 1
o M e R O Y O P O Y O M
’E" ! N L T T T 1 T T T 1 | I B I | 1 1
T L 1 o e e B R o
g 1 1 1 quI 1 | 1
M T LA I
Mp--S4-mm—- -|———-h.-_~1- L T B i,
1 1 [ T T T [ 1
1 1 1 L_d__1_1 1 1 1 [ I | 1
Wr=-=—1-====1-==9=--r-" r_r_I_T_________-I_'____l____T__T__F L R I T-==77 1
1 1 1 I B B 1 1 [ I T I T 1 1
l] 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 L
150k 300k 400k E00k SO0k 1M Eh' 3 4M SMOBM BM DM 206 HIM
Frequency [Hz]
E :MES AT1Z11752105 fim

MEASURFMENT RESULT: "AT1211752105 fin"

12/6/2012 B:04PM

Frequency Level Transd Limit Margin Detector Line FE
MH= dBu? df dBu? df
0.150000 £1. 60 20.1 &6 2.4 QF Ll GHD
0.213000 SE.00 20.1 g2 7.1 QF Ll GHD
0.&80000 2g. 6D 20.1 =1 17.4 QF Ll GHD
l.8B84z200 21.20 2n.2 =1 2.7 QF L1 GHD
2.222000 2500 20.2 =1 27.0 QF Ll GHD
17.2B5000 aA5.50 20.B &0 224.5 QF Ll GHD
MEASTUREMENT BESULT: "AT1211752105 fin2"
12/6/2012 B:04PM
Frequency Level Transd Limit Margin Detector Line FE
MH= dBu¥ dBf dBu¥ dBf
0.1l54300 4200 20.1 =1 12.8 AW Ll GHD
0.2DE300 2g.90 20.1 g2 l2.4 &AW Ll GHD
0.887300 25._90 20.1 45 1.1 &AW Ll GHD
2.0EB4300 21.2D Z0.2 46 24.7 RV Ll EHD
2.213000 22._80 20.2 45 23.2 RV Ll GHD
17.4B3300 2570 20.B S0 20.2 RV Ll GHD

Anbotek Compliance Laboratory Limited Report No. 201211812F
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CONDUCTED EMISSION TEST DATA

EUT:

Operating Condition:
Test Site:

Operator:

Test Specification:
Comment:

S5CAN TABLE:

Short Description:

UHF RFID Reader and Writer M/N:MS-9601H
Charging with Adapter

1# Shielded Room

Andy Chen

DC 9V Via Adapter

Neutral Line

Tem:25°C Hum:50%

"Voltaoe (150E~30M) FIN"

150F-20M Disturbance Voltages

Lewed OBV
L e e Bt e e e el e e e e ikl el et sl Bl Tl o bbbty T-==77 1
1 1 1 [ B I T 1 1 1 [ B I T 1 1
1 P S R R R T P O S Sy R SRy SR G I [ S S E PR 1
- i T T
&0 F=F-Ft-————————= —4--——-- ===t == 1 t 1
—_ } } } [ A I 1
Lo 1 1 1 [ O T I 1 1
=] L e e aTTTTTT LI S T L L] T T
T T T 1 T T T 1 I [ | I I
4i SRPRY ISP U A S I Ld L o | I ]
T SRR R A P ' |
3“ INSNANEE . |
20 F =P i = A TV o L e ek i S i o —  — —
1o (]
1 L_1_l 1 1 1 L_1_1_1
L0 bl Entababeinl Ededte Tnbubey bubeiried wlad e nl Anlebebedde iy Tnbebalebie it itk Snbed thale hke Ik & -
1 1 1 [ I T I T 1 1 1 I B I T 1 1
I] 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 11 1 1
150k 300k 400K E00k 00k 1M M M 4 SM OEM EM 10M 20 FOM
Frequency [Hz]
® {MESZ ATIZIL1T5210& fim
MEASTUREMENT RESULT: "AT1211752106 f£in"
12/6/2012 B:06EM
Frequency Level Transd Limit Margin Detector Line FE
MH= dBuW df dBpuW df
0.15%000 £2.320 20.1 E5 2.7 QP i =HD
0.208300 25,90 Z0.1 &3 7.4 QF i) D
0.6B3300 28 .80 20.1 56 17.4 QF i =HD
Z.003300 23.90 Z0.2 =1 Z7.1 QF i) D
2.215000 21.80 20.2 56 22.2 QF i =HD
17.762300 34.70 Z0 .8 &0 Z25.3 QF i) D
MEASUREMENT RESULT: "AT1211752106 fin2"
12/6/2012 A0:06PM
Frequency Lewel Transd Limit Margin Detector Lines FE
MH= dBuw df dBuw df
0.13%000 44 .30 Z0.1 =1 11.2 &AW i) D
0.204000 35 &0 20.1 52 13.B &AWV i =D
0.a7e300 25._ 30 Z0.1 1 1.7 &V i) D
1.751300 24.70 20.2 1 Z1.3 &AW i =D
Z2.21%300 22._&0 Z0.2 1 Z3.4 AV i) D
17.060300 23.40 20.7 50 Z1.6 &AWV i =D

Anbotek Compliance Laboratory Limited Report No. 201211812F
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5. 815.205, 815.209, §15.247- RADIATED EMISSION

5.1 Standard Applicable
Fcc Part 15C Section 15.205&15.209&15.247(d)

5.2 Test Method
ANSI C63.4: 2003

5.3 Test Frequency
30MHz~25GHz

5.4Test Equipment

Item Equipment Manufacturer | Model No.| Serial No. Last Cal. | Cal. Interval
1. |EMI Test Receiver| Rohde & Schwarz ESCI 100627 |Nov. 12, 2012 1 Year
2. | Trilog Broadband| Schwarzbeck |VULB9163| VULB 1 Year
Antenna 9163289 |May 17,2012
3. Pre-amplifier Compllgnce PAP-0203 22008 May 19, 2012 1 Year
Direction
4, Horn Antenna Electro-Metrics | EM-6961 103314 |May 19, 2012 1 Year
5. |RF Switching Unit Cor_npll_ance RSU-M2 38303 Apr. 07, 2012 1 Year
Direction
6. EMI Test
Software SHURPLE N/A N/A N/A N/A
EZ-EMC
Radiation Uncertainty : Ur=4.3dB

5.5 EUT Setup

Bellow 1G
] 1
Turntable
\ FUT i lmto 4m
Test | ee——
Recetver 0.8m ; :

| Fo
Ground Plane : Coaxial Cable

Anbotek Compliance Laboratory Limited Report No. 201211812F
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Above 1G

Tuentable 3m I

\ EUT o
Test
0.8m im to 4m |:| / Receiver

e '
Ground Plane Coaxial Cable /

5.6 Test Procedure

1. 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.

2. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top
of a variable-height antenna tower.

3. The antenna is a broadband antenna, and its height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal and vertical polarizations of
the antenna are set to make the measurement.

4. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to find
the maximum reading.

5. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

6. If the emission level of the EUT in peak mode was 10 dB lower than the limit specified, then testing
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not
have 10 dB margin would be re-tested one by one using the quasi-peak method or average method as
specified and then reported in Data sheet peak mode and QP mode.

5.7 Test Receiver setup

Frequency Detector RBW VBW Remark
30MHz-1GHz Quasi-peak 100kHz 300kHz Quasi-peak Value
Peak 1MHz 3MHz Peak Value
il Peak 1MHz 10Hz Average Value

Anbotek Compliance Laboratory Limited Report No. 201211812F
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5.8 Test Limit
Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 24.0 Quasi-peak Value
Above 1GH 24.0 Average Value
W £
74.0 Peak Value
5.9 Test data&result
30M-1G
Frequency IF_{:\?; A;;i?gra Cable Level Pl Srﬁ; Polarization
(MHz) (dBUV) (dB/m) Loss (dB) {dBuV/m) {(dBuV/m) (dB)
96.10 22.01 12.90 2.00 36.91 43.50 -6.59 Haorizontal
120.28 23.15 10.38 2.17 35.70 43.50 -7.80 Horizontal
199.99 27.32 10.57 2.87 40.76 43.50 -2.74 Haorizontal
225.31 30.40 11.41 2.84 44.65 46.00 -1.35 Haorizontal
275.16 26.71 12.55 2.87 42.13 46.00 -3.87 Haorizontal
63.54 23.81 11.24 1.38 36.43 40.00 -3.57 Vertical
120.28 19.87 10.38 2.17 32.42 43.50 -11.08 \ertical
150.01 23.05 8.26 2.52 33.83 43.50 -9.67 Vertical
199.99 21.23 10.57 2.87 34.67 43.50 -8.83 Vertical
225.31 29.61 11.41 2.84 43.86 46.00 -2.14 \ertical
Above 1G low Channel Peak
Read Antenna Cable Preamp R Over
Fr?ﬁlﬁ:cy Level Factor Loss Factor ( dléi;e:lm I{_érg:j\llal:ﬁe Limnit Polarization
)| (@Buwv) | (dB/m) | (dB) (dB) /m) 'm (aB)
1805.00 35.00 31.78 5.32 24.09 48.29 74.00 -25.71 \ertical
2707.50 32.99 36.15 6.87 26.38 50.09 74.00 -23.91 Vertical
3610.00 30.27 37.95 8.94 25.40 52.40 74.00 -21.60 \ertical
4512.50 * 74.00 \ertical
5415.00 " 74.00 Vertical
1805.00 36.88 31.78 5.32 24.09 49.89 74.00 -24.11 Horizontal
2707.50 33.77 36.15 6.87 26.38 50.41 74.00 -23.59 Horizontal
3610.00 3212 37.95 8.94 25.40 53.61 74.00 -20.39 Horizontal
4512.50 * 74.00 Horizontal
5415.00 " 74.00 Horizontal

Anbotek Compliance Laboratory Limited Report No. 201211812F
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Above 1G low Channel Average

Frequency Read Ll Cable Proamp Level Limit Line Qvgr .
(MHz) {I&Sﬂ} {l;%c;tr?‘lr} IESS? F{a:jcg?r (dBuV/m) (dBuV/m) I{Jdrgl; Polarization
1805.00 24.23 31.78 5.32 24.09 37.52 54.00 -16.48 Vertical
2707.50 19.65 36.15 6.87 26.38 36.75 54.00 -17.25 Vertical
3610.00 18.00 37.95 8.94 25.40 40.13 54.00 -13.87 Vertical
4512.50 * 54.00 Vertical
5415.00 * 54.00 Vertical
1805.00 24.03 31.78 5.32 24.09 37.04 54.00 -16.96 Horizontal
2707.50 20.45 36.15 6.87 26.38 37.09 54.00 -16.91 Horizontal
3610.00 16.32 37.95 8.94 25.40 37.81 54.00 -16.19 Horizontal
4512.50 * 54.00 Horizontal
5415.00 * 54.00 Horizontal
Above 1G Middle Channel Peak
Frequency Read Antenna Cable Preamp Level Limit Line Qver
Level Factor Loss Factor Limit Polarization
{(MHz) (dBuV) (dB/m) (dB) (dB) {dBuV/m) {dBuv/m) (dB)
1830.00 35.94 31.85 5.40 24.01 49.486 74.00 -24.54 Vertical
2745.00 34.10 36.37 6.91 26.62 51.22 74.00 -22.78 Vertical
3660.00 30.69 38.35 9.01 25.29 53.40 74.00 -20.60 Vertical
4575.00 * 74.00 Vertical
5490.00 * 74.00 Vertical
1830.00 37.89 31.85 5.40 24.01 51.13 74.00 -22.87 Horizontal
2745.00 32.90 36.37 6.91 26.62 49.56 74.00 -24.44 Horizontal
3660.00 30.95 38.35 9.01 25.29 53.02 74.00 -20.98 Horizontal
4575.00 * 74.00 Horizontal
5490.00 * 74.00 Horizontal
Above 1G Middle Channel Average
Frequency Read UL Cable Freamp Level Limit Line Qvgr .
(MHz) {I&S\ﬁ'} {Z%?rir} Ifé}é? F{e:jcé?r (dBuV/m) (dBuV/m) I(Jdrgl; Polarization
1830.00 25.37 31.85 5.40 24.01 38.89 54.00 -15.11 Vertical
2745.00 20.86 36.37 6.91 26.62 37.98 54.00 -16.02 Vertical
3660.00 16.99 38.35 9.01 25.29 39.70 54.00 -14.30 Vertical
4575.00 * 54.00 Vertical
5490.00 * 54.00 Vertical
1830.00 22.93 31.85 5.40 24.01 36.17 54.00 -17.83 Horizontal
2745.00 20.08 36.37 6.91 26.82 36.72 54.00 -17.28 Horizontal
3660.00 16.63 38.35 9.01 25.29 38.70 54.00 -15.30 Horizontal
4575.00 * 54.00 Horizontal
5490.00 * 54.00 Horizontal
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Above 1G High Channel Peak

Page 19 of 42

Frequency Read Antania Cable Preamp Level Limit Line Qvgr .
(MHz) Level Factor Loss Factor (dBwV/m) | (dBuvim) Limit Polarization
{(dBuV) (dB/m) (dB) (dB) (dB)
1855.00 35.64 31.93 5.47 23.93 49,39 74.00 -24.61 Vertical
2782.50 33.18 36.59 6.95 26.95 50.23 74.00 -23.77 Vertical
3710.00 31.07 38.81 9.07 25.22 54.37 74.00 -19.63 Vertical
4637.50 " 74.00 Vertical
5565.00 * 74.00 Vertical
1855.00 38.03 31.93 5.47 23.93 51.50 74.00 -22.50 Horizontal
2782.50 34.11 36.59 6.95 26.95 50.70 74.00 -23.30 Haorizontal
3710.00 30.52 38.81 9.07 25.22 53.18 74.00 -20.82 Horizontal
4637.50 " 74.00 Horizontal
5565.00 * 74.00 Horizontal
Above 1G High Channel Average
Frequency IF_{eacli Algte?na {Ij_able PFreatmp Level Limit Line 8“?; Pol
evel actor 0ss actor mi olarization
{MHz) (dBuY) (dB/m) (dB) (dB) {dBuV/m) {dBuV/m) (dB)
1855.00 23.45 31.93 5.47 23.93 37.20 54.00 -16.80 WVertical
2782.50 20.892 36.59 6.95 26.895 37.97 54.00 -16.03 Vertical
3710.00 15.69 38.81 9.07 25.22 38.99 54.00 -15.01 Vertical
4637.50 * 54.00 Vertical
5565.00 * 54.00 Vertical
1855.00 22.68 31.93 5.47 23.93 36.15 54.00 -17.85 Horizontal
2782.50 19.46 36.59 6.95 26.95 36.05 54.00 -17.95 Horizontal
3710.00 15.99 38.81 9.07 25.22 38.65 54.00 -15.35 Horizontal
4637.50 * 54.00 Horizontal
5565.00 " 54.00 Horizontal
Remark:
1. Final Level =Receiver Read leval + Antenna Factor + Cable Loss = Preamplifier Factor
2. "™ means this data is the too weak instrument of signal is unable to test.
3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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6. MAXIMUM PEAK OUTPUT POWER TEST

a. Test requirement

b. FCC 15C Part 15C Section 15.247(b)(2) ANSI C63.4: 2003

(2) For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at
least 50 hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but at
least 25 hopping channels, as permitted under paragraph (a)(1)(i) of this section.

c. Configuration of Measurement

Specirum Analyzer

o ] |
Z o o |
e ] |
— i = —

Do, E.U.T

NHH-ELH‘.IL!LIL'l L'LI T.Il"lL‘

Ground Reference Plane

d. Test Limit
30 dBm
e. Test Equipment
Item Equipment Manufacturer | Model No. | Serial No. Last Cal. | Cal. Interval
1. EMI Test Receiver Rohde & ESCI 100627  |Apr. 25, 2012 1 Year
Schwarz

f. Test Results

Pass
g. Test Data
Frequency Maximum transmit power Limit Result
Channel (MH2) (dBm) (dBm)
Low 902.5 19.73 Pass
Mid 915.0 20.52 29 Pass
High 927.5 20.88 Pass

Note: the data was tested in conducted mode.
The antenna gain is 7dBi, so the limit should be reduce 1 dBi,So the Limit should be 29dBm.
h. Test Plot
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Test Mode: Low Channel

®

*REW 300 kHz
*WEW 1 MHT

30 dBm *ALL 45 4B SWT 2.5 mz

Page 21 of 42

Marker 1 [T1 ]

30

Z0

-0

-10

-0

3DE
RC

-0

qn

Center 9S02.5 MHz 5 kHz/

Date: Z0.MAR.Z2012 09:46:10

Test Mode: Mid Channel

*REW 300 kHz
*WEW 1 MHT

30 dBm *ALL 45 4B SWT 2.5 mz

c

5 MH=

Span

30

20

40

-s0

3DE
RC

-0

qn

Center 915 MH=z 500 kHz/

Date: Z0.MAR.Z2013 0bL:47:27

Span 5 MH=z
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Test Mode: High Channel

® *REW 300 kHz Marker 1 [T1 ]
*YEW 1 MH=Z 20.88 dBm

Fel 30 dBm *ALL 45 4B SWT 2.5 mz 927 .500000000 MH=
30
r
20 Ex
T
VI |

i AR

gl ]

- <0

-c0

o

Center 927.5 MHz 500 kHz/ Span 5 MH=z

Date: Z0O.MAR.Z013 05B:52:59
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7.20DB OCCUPY BANDWITH

a.Test requirement
FCC 15C Part 15C Section 15.247(a)(1)

b.Configuration of Measurement

Specirum Analyzer

o ] |
i o o |
o ] |
" o o f | . —

== E.U.1

MNon-Conducted Table

Ground Reference Plane
c.Test Limit
N/A

i. Test Equipment

Page 23 of 42

Item Equipment Manufacturer | Model No. | Serial No. Last Cal. | Cal. Interval
1. EMI Test Receiver Rohde & ESCI 100627  |Apr. 25, 2012 1 Year
Schwarz

d.Test Results

Pass
e.Test Data
Frequency 20dB Bandwith
Channel (MH2) (KH2)
Low 902.5 126.6
Mid 915.0 124.8
High 9275 123.6
j. Test Plot
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Low Channel

Page 24 of 42

® *RBW 10 kHz  Marker 1 [T1 ]
*WEW 30 kH=Z 12,86 dBm
Fel 30 dBm *ALL 50 4B SWT 5 mz 902.501200000 MH=2
30 ndE [T[L] 20100 4B
BYW 1Zaladoooipon kA=
20 Tamp—Ll- Il adp] [ A |
-0103 dBm
% 902 opon Mz
10 Temy 2 E
/\ —-0112 dBm
Th T2 "
. v.-nr\,vr“"\.. WW 100 3a00p0
V T
. mf/
10
3DR
in AC
40
- 50
-0
n
Center 902.5 MH=z 30 kHz/ Span 300 kHz
Date: 19.MAR.Z2013 13:57:35
Middle Channel
® *REBW 10 kHz
*WEW 30 kH= 3 dBm
Fel 30 dBm *ALL 50 4B SWT 5 mz 0 MHz
30 dB
i gooOOOpoD kdz
20 [I1 acdp] EN
dBm
% MIL=
10
<Bm
//\\ é}meuf MH 2
_0 V
BS
L 10
=30 AKML\
3DR
in AC
40
- 50
-0
n
Center 915 MHz= 30 kHz/ Span 300 kHz

Date: 19.MAR.Z2013 13:53:24
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High Channel

® “REW 10 kHz
*WEW 30 kH=Z

Page 25 of 42

Fefl 30 dBm *ALL EO 4B SWT S mz 927 .8501200000
30
20

T

V=TI I

40

3DE
RC

- 5o

|-s0

o

Center 927.5 MH=z 30 kHz/

Date: 19.MAR.Z2013 13:55:15

Span 300 kH=z
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8.DWELL TIME

a.Test Requiremet

FCC 15C Section 15.247 (a)(2)(i)
For frequency hoppying systems operating in the 902-928MHz band, if the 20 dB bandwith of
the hopping channel is less than 250kHz,the system shall use at least 50 hopping frequencies

and the average time of cupancy on any frequency shall not be greater than0.4seconds with in

a 20 second period.

b.Method
ANSI C63.4: 2003

c.Test Setup

Specirum Analyzer

LT

e o ] |

- DEoE

e o ] o |
i i ]

i |
I

Page 26 of 42

E.U.T

d.Test Result

Non-Conducted Table

Passed see the following plots

Ground Reference Plane
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Low channel

® REW 100 k3z Delta 2 [T1 ]
*WEW 300 kH= =0.0%9 4dB8

Fef 30 4dBm *ALL 50 4B SWT 100 mz 44.400000 mz

an Marker| 1 [T1

-41L4% dBm
20 20.400p00 me|ES
=EGL

-0

BE

-0

3DE

0 AC

10 M, ‘b’l

Center %02.5 MH=z 10 ms/

Date: 19.MAR.Z2013 14:00:15

Middle Channel

® REW 100 k3z Delta 2 [T1 ]
*WEW 300 kH=Z 2.7E dn

Fef 30 4dBm *ALL 50 4B SWT 125 mz

30 Marker

20

’ [

-10

BE

3DE

0 AC

Center 927.5 MH=z 12.5 ms/

Date: 19.MAR.Z013 14:06:08
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High Channel

Fel 30 dBm

*ALL

Page 28 of 42

RBW 100 kHz Delta 2 [T1
*UEW 300 kH= 2.26 dB
SWT 125 mz

30

20

-0

Marker| 1

- 20

in

40

3DE
RC

- <0

-c0

o

Center 927.5% MH=z

Date: 19.MAR.Z013

14:06:08

1z.

ms/
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9.HOPPING CHANNEL NUMBER

a.Test Requiremet
FCC 15C Section 15.247 (a)(2)(i)

b.Method
ANSI C63.4: 2003

c.Test Setup

Specirum Analyzer

o o
A~ | oo
(il
— i o

=0 E.U.T

Non-Conducted Table

Ground Reference Plane

e.Test Limit
At least 50 Channels

f.Test result

Hopping channel numbers Limit Result
51 50 Pass

The test plot see the following plot:
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@ *ABX 100 kHz ‘Mackes 2 [T1
*VEX 30 kHz ~18.18 dEs
Fel © di= *her 10 dB g BT $37,.505000000 MHa

ol ra Cp--R* ¥ R * ey Mn

3 Markarc] L T1
-15]40 &=
L1 wommll ok

TRITIMIT

lq-.}lu—‘-ll
=
=00
Cantar H1Z MHz 3 MHz/S Span 30 MH=z
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10.CHANNEL SEPARATION TEST

a.Test Requiremet
Frequency hopping systems shall have hopping channel carrier frequency separated by a
minim of 25 kHz,or the 20dB Bandwith of the hopping channel, whichever is greter.

b.Method
ANSI C63.4: 2003

c.Test Setup

Specirum Analyzer

o o
Fa SN e o
o v
— o o

i -
C

E.U.T

Non-Conducted Table

Ground Reference Plane
d.Test Procedure
Set the EUT in the operating mode ,radio spectrum bandwidch was set at 10kHz,maxhold
the channel.
Set the adjacent channel of the EUT maxhold another trace.
Measure the channel separation

e.Test result

Channel | Channe Frequency | Channe Separation | Limit Result
(MHz) (KHz) (KHz)

Low 902.75 502 126.6

Adjacent | 903.0

Middle 915.25 502 124.8 PASS
Adjacent | 915.5

High 927.25 502 123.6

Adjacent | 927.0

The test plot see the following plot:
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Low channel

®

Page 32 of 42

*REW 30 kHz
*wEwW 100 kHzZ

Fel 30 dBm *ALL 50 4B SWT 2.5 mz
30
1
20
T
=R [,
i //\f »u“\ f/\/ \/“\
L 10 f
.o/ \
fo/ V\’“\J"W\/JJ \\‘Vsoz
in AC
40
- 50
-0
o
Center 902.75 MH= 100 kHz/ Span 1 MH=z
Date: 19 .MAR.Z2013 14:16:50
Middle Channel
® *REBW 30 kHz Delta 1 [T1 ]
*uEwW 100 kH= 01 1
Fef 30 4dBm *ALL 50 4B SWT 2.5 mz 502
30 Marker
1 1
20 pul S
T
fonx I I
i X/\_ —J\\ /fx, MJN\
L 10 K
.o ./j My \\
“rﬂwfbfjﬂ Tl
3DR
in AC
40
- 50
F-&0
an
Center 915.25 MH= 100 kH=z/ Span 1 MH=
Date: 19.MAR.2013 14:15:29
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*ALL

50

[51=]
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*REW 30 kHz Delta 1 [T1
*uEwW 100 kH= 002 dn
SWT 2.5 mz

High Channel
Fel 30 dBm
30
20
T
&= |,

_0 /
-10

40

Al ol

RO

-s0

-0

qn

Center 927.25 MH=z

Date: 19.MAR.Z013

14:12:58

100 kHz/

Span 1 MH=
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FCC ID: RVAMS-9601H

11.BAND EDGES MEASUREMENT

a.

b

C.

Limit
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, provided the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

. Test Procedure

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT without connection to measurement instrument. Put it on the Rotated table and turn
on the EUT and make it operate in Operating mode. Then set it to Low Channel and High Channel
within its operating range, and make sure the instrument is operated in its linear range.

3. Set RBW of spectrum analyzer to 100 kHz and VBW of spectrum analyzer to 300 kHz with a
convenient frequency span including 100 kHz bandwidth from band edge.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the

graph with marking the highest point and edge frequency.
5. Repeat above procedures until all measured frequencies were complete.

Test Setup
Specirum Analyzer
o o
Fa SN e o
(o
— (o o
= @ EonT

Non-Conducted Table

Ground Reference Plane

d. Test Results

Pass
e. Test Plots
Frequency Delta Peak To Band Emission =Limit
(MH2z) (dBc) (dBc)
902 47.78 20
928 49.09 20
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Left side
® *REW 100 kHz Delta 2 [T1 )
*VEW 100 kH=Z =47.78

Rel 30 dBm *ALL 50 4B SWT 2.5 mz
30
20

L e

pinxx I
-0

[N

/ .

mewm

40

- 5o

Center 902 MHE=z 200 kHz/ Span 2 MH=z

Date: 19.MAR.Z2013 14:21:08

Right side
® *REW 100 kHz Delta 2 [T1 )
*WEW 100 kH=
Fel 30 dBm *ALL 50 4B SWT 2.5 mz
30 Marker|
20
L e
=4 |, \
-0

VAN
L

"Er:'/ Mot

40

-s0

-0

qn

Center 928 MHz= 200 kHz/ Span 2 MH=z

Date: 19.MAR.Z2013 14:22:59
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