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2 Test Summary
Radio Spectrum Technical Requirement
ltem Standard Method Requirement Result
Antenna 47 CFR Part 15, N/A 47 CFR Part 15, Pass
Requirement Subpart C 15.225 Subpart C 15.203
N/A: Not Applicable
Radio Spectrum Matter Part
ltem Standard Method Requirement Result
CONACISIEMISSIONS) 47 GFR Part 15, | ANSIC63.10 (2013) | 47 CFRPart1s, | o
(150kHz-30MHz) Subpart C 15.225 Section 6.2 Subpart C 15.207
. 47 CFR Part 15, ANSI C63.10 (2013) 47 CFR Part 15,
20dB Bandwidth Subpart C 15.225 Section 6.9 Subpart C 15.215 Pass
47 CFR Part 15
. 47 CFR Part 15, ANSI C63.10 (2013) ’
Emission Mask ; Subpart C Pass
Subpart C 15.225 Section 6.4 15.225(a)&(0)&(C )
Frequency tolerance 47 CFR Part 15, ANSI C63.10 (2013) 47 CFR Part 15, Pass
q y Subpart C 15.225 Section 6.8 Subpart C 15.225(e)
Radiated 47 CFR Part 15
. 47 CFR Part 15, ANSI C63.10 (2013) ’
Em|35|onil(9kHz—30M Subpart C 15.225 Section 6.486.5 Subpart C 15.225(d) & Pass
z) 15.209
Radiated 47 CFR Part 15
- i 47 CFR Part 15, ANSI C63.10 (2013) ’
Em'SS'Ogﬂf)OMHZ | subpart C 15.225 Section 6.4865 | -0PArC 15.225(0) &) Pass
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4 General Information

4.1 Details of E.U.T.
Power Supply:
Test Voltage:
Cable:
Antenna Gain
Antenna Type
Channel Spacing
Modulation Type
Number of Channels
Operation Frequency
Function:
S/N
Hardware Version
Firmware
Test Software
Power Setting

DC 5V

AC 120 V, 60 Hz powered by USB ports of PC
USB cables with Ferrite (unshielded, 3 m)
0dBi declared by applicant

PCB Antenna

N/A

ASK declared by applicant

1

13.56MHz

Micropower Reader with RF ID function
GZ_SP_20200733903

RL865_V00.05

SVO1

R-Tool.exe

Default and can not be changed by user

4.2 Description of Support Units

Description Manufacturer Model No. Serial No.
Laptop Lenovo T430u REF. No.SEA1800
RFID Card Offered by client none none

4.3 Measurement Uncertainty

No. Item Measurement Uncertainty
1 Radio Frequency +55x 108

2 Duty cycle 10.57%

3 Occupied Bandwidth 3%

4 RF Conducted power +0.68dB

5 RF Power Density +1.50dB

6 Conducted Spurious Emissions 1+1.04dB

+4.5dB (below 1GHz)

7 RF Radiated Power +4.80B (above 1GH2)
. . o +4.5dB (30MHz-1GHz)

8 Radiated Spurious Emission Test +4.8dB (1GHz-18GHz)

9 Temperature +0.4°C

10 Humidity +1.3%

11 Supply Voltages +1.5%

12 Time 3%
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All tests were performed at:
SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou Branch EMC Laboratory,

198 Kezhu Road, Scientech Park, Guangzhou Economic & Technology Development District,
Guangzhou, China 510663

Tel: +86 20 82155555 Fax: +86 20 82075059
No tests were sub-contracted.

Tant

& "L:‘

W

) S o4
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4.5 Test Facility
The test facility is recognized, certified, or accredited by the following organizations:

O NVLAP (Lab Code: 200611-0)

SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou EMC Laboratory is accredited by the
National Voluntary Laboratory Accreditation Program (NVLAP/NIST). NVLAP Code: 200611-0.

The report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency
of the Federal Government.

® ACMA

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory can also perform testing for the
Australian C-Tick mark as a result of our NVLAP accreditation.

® SGS UK(Certificate No.: 32), SGS-TUV SAARLAND and SGS-FIMKO

Have approved SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory as a supplier of
EMC TESTING SERVICES and SAFETY TESTING SERVICES.

® CNAS (Lab Code: L0167)

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been assessed and in
compliance with CNAS-CL01:2018 accreditation criteria for testing laboratories (identical to

ISO/IEC 17025:2017 General Requirements) for the Competence of Testing Laboratories.
® FCC Recognized 2.948 Listed Test Firm(Registration No.: 282399)

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been registered 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 282399, May 31, 2002.

® FCC Recognized Accredited Test Firm(Registration No.: 486818)

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been accredited and fully
described in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in our files. Designation Number: CN5016, Test Firm Registration Number:
486818, Jul 13, 2017.

® Industry Canada (Registration No.: 4620B, CAB identifier: CN0052)

SGS-CSTC Standards Technical Services Co., Ltd., has been registered by Innovation Science and
Economic Development Canada for Wireless Device Testing laboratories to test to Canadian radio
equipment requirements. Registration No. 4620B, CAB identifier: CN0052.

® VCCI (Registration No.: R-12460, C-12584, G-10449 and T-11179)

The 10m Semi-anechoic chamber and Shielded Room of SGS-CSTC Standards Technical Services
Co., Ltd. have been registered in accordance with the Regulations for Voluntary Control Measures with
Registration No.: R-12460, C-12584, G-10449 and T-11179 respectively.

o CBTL (Lab Code: TL129)

SGS-CSTC Standards Technical Services Co., Ltd., E&E Laboratory has been assessed and fully
comply with the requirements of ISO/IEC 17025:2005, the Basic Rules, IECEE 01 and Rules of
procedure IECEE 02, and the relevant IECEE CB-Scheme Operational documents.
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Deviation from Standards
None
Abnormalities from Standard Conditions
None
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Conducted Emissions at AC Power Line (150kHz-30MHz)

Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
Shielding Room ChangZhou ZhongYu8m x 3m x 3.8m| EMC0306 N/A N/A
Two-Line V-Network Rohde & Schwarz ENV216 EMC0118 | 2020-01-10 | 2021-01-09
LISN Rohde & Schwarz ENV216 EMC2135 | 2019-09-16 | 2020-09-15
EMI Test Receiver Rohde & Schwarz ESCS30 EMC0506 | 2019-11-18 | 2020-11-17
Coaxial Cable HangTianXing 2m EMC0107 | 2018-09-20 | 2020-09-19
Test Software E3c Audix Ver. 5.4.1221b | GZE100-62 N/A N/A
20dB Bandwidth
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2019-11-18 | 2020-11-17
6dB Attenuator HP 8491A EMC2062 | 2020-04-15 | 2022-04-14
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 | 2019-11-02 | 2021-11-01
MI CABLE SGS-EMC 0.8M EMC2137 | 2019-11-02 | 2021-11-01
Frequency tolerance
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EXA Signal Analzer | AgilentTechnologies N9010A EMC2138 | 2019-11-18 | 2020-11-17
6dB Attenuator HP 8491A EMC2062 | 2020-04-15 | 2022-04-14
Test Software JS1120-3 HangTianXing V2.6 GZE100-69 N/A N/A
MI CABLE SGS-EMC 0.8M EMC2136 | 2019-11-02 | 2021-11-01
MI CABLE SGS-EMC 0.8M EMC2137 | 2019-11-02 | 2021-11-01
Temperature Chamber |GZ GongWen Co.Ltd.| GDJW-100 EMCO0039 | 2020-07-01 | 2021-06-30
Radiated Spurious Emissions & Emission Mask
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
EMI Test Receiver Rohde & Schwarz ESIB26 EMCO0522 | 2020-01-10 | 2021-01-09
Chamber cable HangTianXing N/A EMCO0542 | 2019-06-28 | 2021-06-27
Trilog Broadband SCHWARZBECKME
Antenng 30MHz-1GHz | SS-ELEKTRONIK VULB 9168 | SEM003-18 | 2019-02-22 | 2022-02-22
Amplifier HP 8447F EMC2065 | 2020-05-26 | 2021-05-25
Pre-Amplifier MHE648A ANRITSU CORP MH648A EMC2086 | 2019-11-18 | 2020-11-17
Active Loop Antenna ETS-Lindgren 6502 EMC2190 | 2019-12-27 | 2021-12-26
10m Semi-Anechoic ETS N/A EMCO0530 | 2019-10-20 | 2022-10-19
Chamber
Test Software E3 Audix Ver.6.120110a | GZE100-61 N/A N/A
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General used equipment
Equipment Manufacturer Model No |Inventory No| Cal Date |Cal Due Date
DMM Fluke 73 EMCO0006 | 2020-07-16 | 2021-07-15
DMM Fluke 73 EMCO0007 | 2020-07-16 | 2021-07-15
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6 Radio Spectrum Technical Requirement

6.1 Antenna Requirement
6.1.1 Test Requirement:
47 CFR Part 15, Subpart C 15.203

6.1.2

Conclusion

Standard Requirement:

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

EUT Antenna:

The antenna is integrated on the main PCB and no consideration of replacement. The best case gain of
the antenna is 0 dBi declared by applicant.
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7 Radio Spectrum Matter Test Results

7.1 Conducted Emissions at AC Power Line (150kHz-30MHz)

Test Requirement 47 CFR Part 15, Subpart C 15.207
Test Method: ANSI C63.10 (2013) Section 6.2
Limit:
Frequency range (MHz) - Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.
7.1.1 E.U.T. Operation
Operating Environment:
Temperature: 25 °C Humidity: 52 % RH Atmospheric Pressure: 1020  mbar
Test Mode: b:TX mode_Keep the EUT in transmitting with modulation mode.
7.1.2 Test Setup Diagram

Shielding Room

Test Receiver

Ground Reference Plane
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7.1.3 Measurement Procedure and Data
1) The mains terminal disturbance voltage test was conducted in a shielded room.

2) The EUT was connected to AC power source through a LISN 1 (Line Impedance Stabilization
Network) which provides a 500hm/50uH + 5ohm linear impedance. The power cables of all other units of
the EUT were connected to a second LISN 2, which was bonded to the ground reference plane in the
same way as the LISN 1 for the unit being measured. A multiple socket outlet strip was used to connect
multiple power cables to a single LISN provided the rating of the LISN was not exceeded.

3) The tabletop EUT was placed upon a non-metallic table 0.8m above the ground reference plane. And
for floor-standing arrangement, the EUT was placed on the horizontal ground reference plane,

4) The test was performed with a vertical ground reference plane. The rear of the EUT shall be 0.4 m from
the vertical ground reference plane. The vertical ground reference plane was bonded to the horizontal
ground reference plane. The LISN 1 was placed 0.8 m from the boundary of the unit under test and
bonded to a ground reference plane for LISNs mounted on top of the ground reference plane. This
distance was between the closest points of the LISN 1 and the EUT. All other units of the EUT and
associated equipment was at least 0.8 m from the LISN 2.

5) In order to find the maximum emission, the relative positions of equipment and all of the interface
cables must be changed according to ANSI C63.10 on conducted measurement.

Remark: LISN=Read Level+ Cable Loss+ LISN Factor
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Mode:b; Line:Live Line

o Level (dBuV)

FCC PART15C QP

FCC PART 15 C AV

40 l
il
| |
: 1
g 10
0
A5 2 5 1 2 5 10 20 30
Frequency (MHz)
Fel :LIVE
Mode
Model
read Cable LISN Measured Limit Over
Frequency level Leoss Factor level Line limit Remark
MH= dBuv dB dB dBuv dBuv dB
0. 16 23.56 010 961 3327 B5. 56 -22.20 AVERAGE
0. 18 37.14 010 961 46.Bb 65. 06 -1B.71 gQP
0. 20 16.86 0.10 9.60 26.56 53.45 -26.89 AVERAG
0. 20 28.71 0.10 9.80 38.41 63.45 -25. 04 gQP
0. 24 25.06 010 961 35 27 62 13 -26.8B6 gQP
0. 24 13.66 010 961 2337 5213 -28.T6 AVERAGE
2. 2h 18.92 0.13 962 2B 67 Be. 00 -27.33 @QP
2. .25 11.30 0.13 9.62 21.0b 46. 00 -24. 95 AVERAGE
4. 90 19.96 020 9.65 2981 B6. 00 -26.19 QP
4. 90 11.71 020 9658 21.b6 46. 00 P4 44 AVERACE
16. 40 26.26 0.40 9.82 36.4 60,00 -23.52 QP
16. 40 14 68 0.40 9. 82 24 90 50. 00 -25.10 AVERAGE
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Mode:b; Line:Neutral Line

o Level (dBuV)

FCC PART 15 C AV

\ FCC PART15C QP

40 ! }
- K
1 I
| 1
i
| L M
0
A5 2 5 1 2 5 10 20 30
Frequency (MHz)
FPol :NEUTRAL
Mode
Model
read Cable LISN Measured Limit Over
Frequency level Leoss Factor level Line limit Remark
MH= dBuv dB dB dBuv dBuv dB
0. 15 37.56 010 961 47 27 65.91 -18.64 @QP
0. 15 26.53 010 961 36.24 55.891 -19. 67 AVERAGE
0. 18 3299 010 9.62 4271 64 33 -21.62 QP
0. 18 21.63 0.10 9.82 31.2% 54,33 -23.08 AVERACE
023 27.30 01D 962 37.02 62 52 -2h b0 QP
0. 23 14. 35 010 9.62 2407 52 52 -28.45 AVERAGE
2.16 1980 012 9.74 29.6b BE. 00 -26.35 QP
2.16 .77 D12 974 17.62 46. 00 -2B. 38 AVERAGE
4 7h 19.31 020 9B 29 32 B6. 00 -26.68 QP
4. 75 916 0.20 9.B1 19.17 46.00 -26.83 AVERAGE
17. 38 10. 35 0.40 1012 20.87 50. 00 -29.13 AVERAG
17. 38 24 28 0.40 10.12 34 B0 60. 00 -25.20 QP
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7.2 20dB Bandwidth

Test Requirement
Test Method:
Limit:

7.2.1 E.U.T. Operation

47 CFR Part 15, Subpart C 15.215
ANSI C63.10 (2013) Section 6.9
N/A

Operating Environment:

Temperature:
Test Mode:

25.9 °C Humidity: 52.1 % RH Atmospheric Pressure: 1020  mbar
b:TX mode_Keep the EUT in transmitting with modulation mode.

7.2.2 Test Setup Diagram

Spectrum Analyzer

o ) Y - |
Fd ) Y |

Iy
= e e Attenuator

=

Non-Conducted Table

et Laboralony

Ground Reference Plane
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7.2.3 Measurement Procedure and Data

| Keysiaht Spectrum Analyzer - Occupied BW
0 RL RF 500 DC | SENSE:INT] [ [02:37:35 PM Aug 20, 2020

x dB -20.00 dB Center Freq: 13.561100 MHz Radio Std: None
[ Trig: Free Run Avg|Hold:>10/10
#Atten: 20 dB

Report No.: GZEM200701398702
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Trace/Detector

Radio Device: BTS

Mkr1 13.5611 MHz
-29.583 dBm

#IFGain:Low

Ref -10.00 dBm

Clear Write

Center 13.56 MHz Span 1 MHz
#Res BW 1kHz #VBW 3 kHz Sweep 47.53 ms

Occupied Bandwidth Total Power -28.7 dBm
426.11 kHz

Transmit Freq Error 730 Hz % of OBW Power 99.00 %

x dB Bandwidth 36.78 kHz xdB -20.00 dB

Cable Loss= 0.9dB

Unlass otherwise agraed In writing, this deoumant is kssueed by the Company subject ta its Ganeral Conditions of Service printed
overeal, available on regquast of accaskible al "13.’ i, Bge comleniTerms-and-Condiliong aspe and, Tod alacironic farmal documanls,
subjact to Terms and Conditions for Electrondc Doguments at hitp:www.sgs. com/en/Terms-and-Condilions Terms-e-Dogumant aspx,
Atlanlion is deawn 1o the Mmitabon of labilily, indemnaification ang juisdicion resees del alm. Any Bolder of e documam (8
advised that Infarmation cantained harecn reflects the Company's findings at tha tima of its § ntervantion only and within the kmits of
Client's inslructicns, i any. Tha Company’s aals reaponsibilily ia bo ks Clienl and this documant dose nol exenarale parii=s 1o a
transRction from axarcising all their rights and abligations ender tha transacticn dogumants, This document cannat ba raproduced
excepl in full, without® pricf writlen approval of thae Company. Any unautharized alteration, rurg:im",' of falasfication of tha canbant or
appearance of this documaend ks unkawful and offenders may be prosacutad to the fullest extant of tha kaw, Uinlass elherwise stated tha
resuble shown in ihis (st rapord refer ondy 10 the sampleds ) testad and such sample(s) ar relanad for 30 days only.

| W 9 Kt P S, Gt Evmc & v Dk Dt o Chies 510663 1 (B6-20)EG155555 | {B6-20) B275E8 ww.B8rOL.com.cn
[HE - SR FEE RN RN 1008 AFSR: 510683 ¢ (B6-20) 82155555 [ {BG-20) B20TS0SE sgs.chinadisgs.com

Member of the SGS Group (SGS 5A)




SGS-CSTC Standards Technical Services Co., Ltd.
Guangzhou Branch
Report No.: GZEM200701398702

Page: 18 of 31
7.3 Emission Mask
Test Requirement 47 CFR Part 15, Subpart C 15.225(a)&(b)&(C )
Test Method: ANSI C63.10 (2013) Section 6.4

i

Limit:
(a) The field strength of any emissions within the band 13.553-13.567 MHz shall not exceed 15848
microvolts/meter at 30 meters.

(b) Within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of any emissions shall
not exceed 334 microvolts/meter at 30 meters.

(c) Within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of any emissions shall
not exceed 106 microvolts/meter at 30 meters.

(d) The field strength of any emissions appearing outside of the 13.110-14.010 MHz band shall not exceed
the general radiated emission limits in § 15.209.

According to ANSI C63.10 Section 6.4, the test data shall convert by below formula:

If both the single point and the limit distance are equal to or closer to the EUT than A/2m, then extrapolation
to the limit distance shall be calculated using Equation (4):

v
FSIimil = FSmax _40105{&] (4)
measure
where

FShimit 1s the calculation of field strength at the limit distance, expressed in dBuV/m

FS o is the measured field strength, expressed in dBpV/m

ear ficld is the A/27 distance

Aeasure 1s the distance of the measurement point from the EUT

it 1s the reference distance or the distance of the A/2m point

Table 5—Relationship of frequency and wavelength (informative)

Frequency (MHz) 2 (m) 0.625% (m) M2in
0.009 333333 208333 5305.2
0.1 3000.0 1875.0 477.5
0.3 1000.0 625.0 159.2
1 300.0 187.5 47.7
4.76 63.0 394 10.0
16 18.8 11.7 3.0
30 10.0 6.3 1.6
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7.3.1 E.U.T. Operation
Operating Environment:
Temperature: 25.9 °C Humidity: 52 % RH Atmospheric Pressure: 1020  mbar
Test Mode: b:TX mode_Keep the EUT in transmitting with modulation mode.

7.3.2 Test Setup Diagram

0.6m Loop Antenna

3morl0m

Ground Reference Plane

Test Receiver

=

7.3.3 Measurement Procedure and Data

For testing performed with the loop antenna, the center of the loop was positioned 1 m above the ground
and positioned with its plane vertical at the specified distance from the EUT. During testing the loop was
rotated about its vertical axis for maximum response at each azimuth and also investigated with the loop

positioned in the horizontal plane.
The radiation measurements are performed in X, Y, Z axis positioning. And found the X axis positioning
which it is worse case, only the test worst case mode is recorded in the report.

Measured Level I=Read Level + Antenna Factor + Cable Loss - Preamp Factor
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Mode:b; Polarization:X
Level (dBuV/m)

120
110
ap
70
50
30
10
G13.11 13.2 13.5 14.01
Trace: (Discrete) Frpauency (i)
Site T 565
Condition: 18m
Job
Model
Power
Test Mode:
ReadAntenna Cable Preamp Limit  Ower
Freq Level Factor Loss Factor Level Line Limit Remark
MHz  dBuv  dB/m dB dB dBuv/m dBuV/m de
1 13.118 35.81 9.87 a8.48 25.27 15.21 ---———- -—————-
2 13.416 34.76 8.99 e.40 20,27 14.82 ———- ——————
3 12.553 52.99 8.96 e.40 29,27 33,88 ------ -----—-
4 13.568 68,97 8.96 a.48 29,27 41.86 ------ ------
5 13.567 59.38 8.96 8.48 29.27 39.39 ------ ------
& 13.716 37.20 8.93 e.46 2027 17.26 ~——- —————-
7 14.810 34.41 8.87 a.48 29,26 14.42 ------ ------
Level Limit Level Over limit
Frm‘,{lezr)‘cy (dBuv/m) | (dBuV/m) F;?QX?JB) (dBuV/m) @ B
@10m @30m 30m (dB)
13.110 15.21 29.54 19.08 -3.87 -33.41
13.410 14.82 40.51 19.08 -4.26 -44.77
13.553 33.08 50.47 19.08 14.00 -36.47
**13.560 41.06 84.00 19.08 21.98 -62.02
13.567 39.39 50.47 19.08 20.31 -30.16
138.710 17.26 40.51 19.08 -1.82 -42.33
14.010 14.42 29.54 19.08 -4.66 -34.2

**Remark: This is the main operating frequency of the EUT.

Unbass otherwise agreed in writing, this dooumant is ssuod by the Company subject to its Ganeral Caonditions of Sarvice printed
cwverlaal, availabla on reguast or accessible al Mipiwww sgs comienTerms-and-Condilions aspx and, for slactronic formal documents,
subject to Torms and Conditions for Ebectraondc Oocuments at hitp:www. s comdeniTe rrn:-am!-Dunmlmn::'TFs-n-Dn:umnnl.nsg.
Albanlion is drawn 1o the Hmilation of labilily, indemnification and fur clion FEeees dalmed haraln. ARy ROIEr 4 B aocumant 18
advised that information contained harecn reflects the Company's findings at tha tima of its intervention only and within the mits of
Client's inslruclicns, if any. Tha Company’s sole rasponashilily s Lo ile Clienl and this document doss nol exonarale parlies o a
transaction from axarclsing all 1heir rights and abligations under tha transaction dogumants, This dacument cannot ba raproduced
axcepl in full, without pricr writlen approval of the Company. Any unaulharized alteration, forgery or falsification of the conbant or
appearance of this documant ks unkawiyl and offenders may be prosacubad to the fullast extant of tha law, Linlass ctherwise stated tha
r_N.uHB uhml:'n in1|'\-i=I -F1] mpﬁﬂ riafes on Igi' {2 the sampleds) tesiad and t{uuh :u.a'nplu[:]luru ru'lmuelll:HurﬁI:I days enly.

Atlention; Ta chack tha authenticity of lesting finspeciion report & carlificatn, please contact us at telephone; (BE-TH5}E307 1443
or ma

W St o Sowich Pk, G Esmone & v Do i G Chs 510663 1 (B6-20)E0155555 | {86-20) B20VENEB www.gBgraup.com.en
T g e e

Member of the SGS Group (SGS 5A)



SGS-CSTC Standards Technical Services Co., Ltd.
Guangzhou Branch
Report No.: GZEM200701398702

Page: 21 of 31
7.4 Frequency tolerance
Test Requirement 47 CFR Part 15, Subpart C 15.225(e)
Test Method: ANSI C63.10 (2013) Section 6.8
Limit: +0.01%(1.356kHz)
7.4.1 E.U.T. Operation
Operating Environment:
Temperature: 25.9 °C Humidity: 52.1 % RH Atmospheric Pressure: 1020  mbar
Test Mode: b:TX mode_Keep the EUT in transmitting with modulation mode.

7.4.2 Test Setup Diagram

Spectrum Analyzer

] -
Fd N ]

VAR E=I=1=
e o ff Attenuator

O

Temperature Chamber

Non-Conducted Table

Ground Reference Plane
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At startup:
Measurement Conditions Limit: £0.01%(1.356kHz)
Voltage Temperature Frequency Measured Deviation Verdict
(VDC) (C) (MHz) (kHz)
-20 13.561015 1.015 PASS
-10 13.561027 1.027 PASS
0 13.56116 1.160 PASS
+10 13.561199 1.199 PASS
Vhorm: 5
Trormar : +20 13.561197 1.197 PASS
+30 13.561304 1.304 PASS
+40 13.561121 1.121 PASS
+50 13.561201 1.201 PASS
Vmax: 5.5 13.561087 1.087 PASS
Thormat : +20
Vmin: 4.5 13.561317 1.317 PASS
At 2 minutes later:
Measurement Conditions Limit: £0.01%(1.356kHz)
Voltage Temperature Frequency Measured Deviation Verdict
(VDC) (°C) (MHz) (kHz)
-20 13.561016 1.016 PASS
-10 13.561265 1.265 PASS
0 13.56125 1.250 PASS
+10 13.561347 1.347 PASS
Vnorm : 5
Trormal : +20 13.561065 1.065 PASS
+30 13.561286 1.286 PASS
+40 13.561194 1.194 PASS
+50 13.561094 1.094 PASS
Vmax: 5.5 13.561306 1.306 PASS
Thormar : +20
Vmin: 4.5 13.561275 1.275 PASS
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At 5 minutes later:
Measurement Conditions Limit: £0.01%(1.356kHz)
Voltage Temperature Frequency Measured Deviation Verdict
(VDC) (°C) (MHz) (kHz)
-20 13.561214 1.214 PASS
-10 13.561092 1.092 PASS
0 13.561092 1.092 PASS
+10 13.561056 1.056 PASS
Vhorm : 5
Trormal : +20 13.561264 1.264 PASS
+30 13.561161 1.161 PASS
+40 13.561051 1.051 PASS
+50 13.561208 1.208 PASS
Vmax: 5.5 13.561224 1.224 PASS
Thormar : +20
Vmin: 4.5 13.561325 1.325 PASS
At 10 minutes later:
Measurement Conditions Limit: £0.01%(1.356kHz)
Voltage Temperature Frequency Measured Deviation Verdict
(VDC) (°C) (MHz) (kHz)
-20 13.561156 1.156 PASS
-10 13.561171 1.171 PASS
0 13.561203 1.203 PASS
+10 13.56134 1.340 PASS
Vhorm : 5
Trnormal : +20 13.561032 1.032 PASS
+30 13.561249 1.249 PASS
+40 13.561211 1.211 PASS
+50 13.561274 1.274 PASS
Vmax: 5.5 13.561333 1.333 PASS
Thormal : +20
Vmin: 4.5 13.561065 1.065 PASS
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7.5 Radiated Emissions(9kHz-30MHz)
Test Requirement 47 CFR Part 15, Subpart C 15.225(d) & 15.209
Test Method: ANSI C63.10 (2013) Section 6.4&6.5
Measurement Distance: 10m

Limit:
. i M remen
Frequency(MHz) I_=|eld strength Limit Detector eSisSltla‘lic: t
(microvolts/meter) (dBuV/m) (meters)
0.009-0.490 2400/F(kHz) - - 300
0.490-1.705 24000/F(kHz) - - 30
1.705-30 30 - - 30
30-88 100 40.0 QP 3
88-216 150 43.5 QP 3
216-960 200 46.0 QP 3
960-1000 500 54.0 QP 3
Above 1000 500 54.0 AV 3

According to ANSI C63.10 Section 6.4, the test data shall convert by below formula:

If both the single point and the limit distance are equal to or closer to the EUT than /2, then extrapolation

to the limit distance shall be calculated using Equation (4):

i
FSlimit = FSmax —40]0g[&]

measure

(4)

where
FSimit is the calculation of field strength at the limit distance, expressed in dBuV/m
FSoa is the measured field strength, expressed in dBuV/m
Arear field is the A/2m distance
Ameasure is the distance of the measurement point from the EUT
rimit is the reference distance or the distance of the A/2m point

Table 5—Relationship of frequency and wavelength (informative)

Frequency (MHz) 2 (m) 0.625% (m) M2in
0.009 333333 208333 5305.2

0.1 3000.0 1875.0 477.5

0.3 1000.0 625.0 159.2

1 300.0 187.5 47.7

4.76 63.0 394 10.0

16 18.8 11.7 3.0

30 10.0 6.3 1.6

i

sgecizn & ;-."::hl]ﬁz-“'
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Operating Environment:

Temperature:
Test Mode:

22 °C Humidity: 52 % RH Atmospheric Pressure: 1020  mbar
b:TX mode_Keep the EUT in transmitting with modulation mode.

7.5.2 Test Setup Diagram

O.6m Loop Antenna

Imorl0m

Ground Reference Plane

Test Receiver

7.5.3 Measurement Procedure and Data

For testing performed with the loop antenna, the center of the loop was positioned 1 m above the ground
and positioned with its plane vertical at the specified distance from the EUT. During testing the loop was
rotated about its vertical axis for maximum response at each azimuth and also investigated with the loop
positioned in the horizontal plane.

The radiation measurements are performed in X, Y, Z axis positioning. And found the X axis positioning
which it is worse case, only the test worst case mode is recorded in the report.

Measured Level I=Read Level + Antenna Factor + Cable Loss - Preamp Factor

@ i ]
I'ls ockon b i Sw-.,es f—“

|! ]
o
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Mode:b; Polarization:X

100 Level (dBuV/m)

90
80

70

e g

40 EW%W
30
20
10
GU.U{JQ 0.02 0.05 0.1 0.15
Trace: (Discrete) FremmnCy it
Site 1 565
Condition: 18m
Job
Model
Power
Test Mode:
ReadAntenna Cable Preamp Limit  Ower

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuV/m dBuV/m dB
1 8.811 67.34 15.68 a.p@ 28.88 54.86 ------ ------
2 B.815 {9.29 13.81 a.83 28.18 54,92 ------ ------
3 8.827 67.43 12.75 a.8d 28.55 51.683 ------ ------
4 B.838 64.28 12.18 B.83 29,11 47.19 ----—-—- -—----
5 B.868 61.56 11.33 a.e@ 29,37 43.52 ------ ------
3] 8.114 585.42 18.45 @.83 29.46 39,41 ------ ------
Level Limit Limit Convert Level Level Over limit
Fr?,fjlffz’;cy (dBuV/m) | (dBuV/m) | (dBuV/m) | Factor | (dBuV/m) | (dBuV/m) B
@10m | @30m | @300m (dB) @ 30m | @ 300m (dB)
0.011 54.86 - 46.78 59.08 - -4.22 -51.00
0.015 54.92 - 44.08 59.08 ] 416 -48.24
0.027 51.63 ] 38.98 59.08 ] -7.45 -46.43
0.038 4719 - 36.01 59.08 - -11.89 -47.90
0.068 43.52 ] 30.95 59.08 ] -15.56 -46.51
0.114 39.41 - 26.47 59.08 - -19.67 -46.14
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Mode:b; Polarization:X

100 Level (dBuVim)
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Trace: (Discrete) FTeguency o)
Site : 565
Condition: 18m
Job
Model
Power
Test Mode:
ReadAntenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark

MHz dBuv dB/m dB dB dBuV/m dBuv/m dB
1 8.167 59.37 18.73 ©6.88 2944 A .6 ------ -—----=—
2 8.329 56.681 18.74 @.18 20.4% 3I7.44 ------ ------
3 1.744 45.55 18.93 8.1 29.36 27.22 ------ ------
4 3.868 37.77 18.59 B.28 29,34 19,22 ------ ------
5 18.963 35.18 9,89 @.3@ 29.29 16.88 ------ ------
Fi 21.838 33.87 8.36 p.%8 29.23 13.508 ------ ------
Level Limit Limit Convert Level Level Over limit
Fr?,fjlffz’;cy (dBuV/m) | (dBuV/m) | (dBuV/m) | Factor | (dBuV/m) | (dBuV/m) B
@10m | @30m | @300m (dB) @ 30m | @ 300m (dB)
0.167 40.66 - 23.15 59.08 - -18.42 -41.57
0.329 37.44 - 17.26 59.08 - -21.64 -38.90
1.744 27.02 29.54 - 19.08 8.14 - -21.40
3.86 19.22 29.54 - 19.08 0.14 - -29.40
10.963 16.08 29.54 ] 19.08 -3.00 - -32.54
21.83 13.5 29.54 19.08 -5.58 -35.12

Remark: The point 6 is the main operating frequency of the EUT and refer to section 7.3 for details.
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7.6 Radiated Emissions(30MHz-1GHz)

Test Requirement

Test Method:

47 CFR Part 15, Subpart C 15.225(d) & 15.209
ANSI C63.10 (2013) Section 6.4&6.5

Measurement Distance: 3m

Limit:
Frequenc Field strength Limit Remark Measurement
quency (microvolt/meter) | (dBuV/m) distance (m)
30MHz-88MHz 100 40.0 Quasi-peak 3

88MHz-216MHz

150 43.5 Quasi-peak

3
216MHz-960MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 3

500 54.0 Quasi-peak

7.6.1 E.U.T. Operation

Operating Environment:

Temperature:

Test Mode:

22 °C Humidity: 52 % RH Atmospheric Pressure: 1020  mbar
b:TX mode_Keep the EUT in transmitting with modulation mode.

7.6.2 Test Setup Diagram

Antenna Tower

Test Receiver : L
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7.6.3 Measurement Procedure and Data

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

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

c. The antenna 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.

d. 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 (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

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

f. If the emission level of the EUT in peak mode was 10dB 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 10dB margin would be re-tested one by one using peak, quasi-peak or average method as
specified and then reported in a data sheet.

Remark: Level= Read Level+ Cable Loss+ Antenna Factor- Preamp Factor
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Mode:b; Polarization:Horizontal

Level (dBuVim)
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Trace: (Discrete) KT S
Site 1 565
Condition: FCC PART1S € (3M) 3m HORIZONTAL
Jaob
Model
Power
Test Mode:
Readéntenna Cable Preamp Limit  Owver

Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark

MHz  dBuv  dB/m dB dB dBuV/m dBuV/m dB

56.395 31.55% 13.68
99,188 43.92 9.6
134,888 39.71 12.5@
285.675 42.52 9.8
6B83.539 39.48 28.16
leea.@ee 32.53 24.38

.29 27.16 19.36 48.88 -20.64 HORIZONTAL QF
.64 27.18 27.46 43.58 -16.84 HORIZONTAL QP
.98 27.e8 27.11 43.58 -16.39 HORIZOMTAL QF
.53 26.88 28.85 43.38 -15.45 HORIZONTAL QF
.84 28.67 36.27 46.88 -9.73 HORIZONTAL QF
.85 27.88 35.88 54.88 -18.12 HORIZONTAL QF
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Mode:b; Polarization:Vertical

Level (dBuVim)
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Test Mode:
Readéntenna Cable Preamp Limit  Owver

Freq Level Factor Loss Factor Level Line Limit Pol/Phase Remark

MHz  dBuv  dB/m dB dB dBuV/m dBuV/m dB

36.706 46.68 13.1@
51.121 42.56 13.95
145.861 38.29 13.7e
389.355 37.37 15.08
887.618 31.98 23.87
leea.@ee 32.51 24.38

.86 27.18 33.66 48.88 -6.34 VERTICAL QF
.21 27.17 38.55 48.88 -9.45 VERTICAL QP
B2 26.91 27.18 43.58 -16.48 VERTICAL QF
.78 27.88 28.79 46.88 -17.21 VERTICAL QF
Ld1e  27.98 33.17 46.88 -12.83 VERTICAL QF
.85 27.88 35.86 54.88 -18.14 VERTICAL QP
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--End of Report--
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