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3 Test Summary
Test Item Test Requirement Test method Result

47 CFR Part 15 Subpart C Section

(Radiated Emission)

15.205/15.209

Antenna Requirement ANSI C63.10-2013 PASS
9 15.203/15.247 (c)
AC Power Line Conducted 47 CFR Part 15 Subpart C Section
L ANSI C63.10-2013 PASS
Emission 15.207
Conducted Peak Output 47 CFR Part 15 Subpart C Section
ANSI C63.10-2013 PASS
Power 15.247 (b)(3)
47 CFR Part 15 Subpart C Section
6dB Occupied Bandwidth i ! ANSI C63.10-2013 | PASS
15.247 (a)(2)
Power Spectral Density |47 CFR Part 15 Subpart C Section 15.247 (e)| ANSI C63.10-2013 PASS
Band-edge for RF 47 CFR Part 15 Subpart C Secti
i il @ P ANSI C63.10-2013 | PASS
Conducted Emissions 15.247(d)
RF Conducted Spurious 47 CFR Part 15 Subpart C Section
e ANSI C63.10-2013 PASS
Emissions 15.247(d)
Radiated Spuri 47 CFR Part 15 Subpart C Secti
adia e- -purlous a ubpa ection M a1 c63.10-2013 Shen)
Emissions 15.205/15.209
GG LT DTG 47 CFR Part 15 Subpart C Section
fundamental frequency ANSI C63.10-2013 PASS

Remark:

Test according to ANSI C63.4-2014 & ANSI C63.10-2013.
The tested sample(s) and the sample information are provided by the client.

Hotline: 400-6788-333

mail: info@cti-cert.com Complaint call: 0755-33681700

Complaint E-mail: complaint@cti-cert.co
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5 Test Requirement

5.1 Test setup

5.1.1 For Conducted test setup

| | RF test
fozqwﬁr T potiE)

— ey @& — System

| P ot Frowar

| seew [T Attenuator [nstrument

TEMPERATURE CABMET

Taki

5.1.2 For Radiated Emissions test setup
Radiated Emissions setup:

Anmenna Tower

REAassAsAsssas -

,,,,,,,

{Tumtablep

Ground Refersnoe Plane
Test Receiver {100 Controller:

Figure 3. Above 1GHz

Hotline: 400-67¢
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5.1.3 For Conducted Emissions test setup
Conducted Emissions setup
Shielding Room
Test Receiver
/e T —— e
o |72
AC Mains _\J," =
<+ LISN :/ 0 usnz AC‘U
i
Ground Reference Plane
5.2 Test Environment
Operating Environment:
Temperature: 25.0°C
Humidity: 49 % RH
Atmospheric Pressure: 1010mbar
5.3 Test Condition
Test channel:
RF Channel
Test Mode Tx/Rx - :
Low(L) Middle(M) High(H)
Channel 1 Channel 6 Channel11
802.11b/g/n(HT20) | 2412MHz ~2462 MHz
2412MHz 2437MHz 2462MHz
Channel 1 Channel 4 Channel7
802.11n(HT40) 2422MHz ~2452 MHz
2422MHz 2437MHz 2452MHz
Transmitting mode: | Keep the EUT in transmitting mode with all kind of modulation and all kind of
data rate.
Hotline: 400-678¢ vww.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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Test mode:
Pre-scan under all rate at lowest channel 1
Mode 802.11b
Data Rate 1Mbps | 2Mbps |5.5Mbps| 11Mbps
Power(dBm) 14.21 14.85 15.21 15.45
Mode 802.11g
Data Rate 6Mbps | 9Mbps [12Mbps | 18Mbps | 24Mbps | 36Mbps |48Mbps | 54Mbps
Power(dBm) 14.51 14.00 13.87 13.54 13.21 13.00 12.87 12.21
Mode 802.11n (HT20)

Data Rate 6.5Mbps | 13Mbps |19.5Mbps| 26Mbps | 39Mbps | 52Mbps | 58.5Mbps | 65Mbps
Power(dBm) 13.70 13.25 12.95 12.64 12.42 12.14 11.95 11.72
Mode 802.11n (HT40)
Data Rate 13.5Mbps| 27Mbps |40.5Mbps| 54Mbps | 81Mbps [108Mbps|121.5Mbps|135Mbps
Power(dBm) 12.75 12.56 12.36 12.24 11.87 11.54 11.24 11.00

Through Pre-scan, 11Mbps of rate is the worst case of 802.11b; 6Mbps of rate is the worst case of 802.11g;
6.5Mbps of rate is the worst case of 802.11n(HT20); 13.5Mbps of rate is the worst case of 802.11n(HT40).

Hotline: 400-6788-333  www.cti-cert.com E-mail: info@ct
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6 General Information
6.1 Client Information

Applicant:

Shenzhen Chainway Information Technology Co., Ltd.

Address of Applicant:

9/F, Building 2, Dagian Industrial Park, Longchang Rd., District 67, Bao'an,
Shenzhen

Manufacturer:

Shenzhen Chainway Information Technology Co., Ltd.

Address of Manufacturer:

9/F, Building 2, Dagian Industrial Park, Longchang Rd., District 67, Bao'an,
Shenzhen

Factory:

Shenzhen Chainway Information Technology Co., Ltd.

Address of Factory:

9/F, Building 2, Dagian Industrial Park, Longchang Rd., District 67, Bao'an,
Shenzhen

6.2 General Description of EUT

Product Name:

Handheld UHF Reader

Model No.(EUT):

C76

Trade Mark:

CHAINWAY

EUT Supports Radios
application:

BT 4.0 Single mode: 2402MHz to 2480MHz;

2.4GHz Wi-Fi:802.11b/g/n(HT20)(HT40): 2412MHz ~2462 MHz;
5GHz Wi-Fi: U-NII-1: 5.15-5.25GHz; U-NII-2A: 5.25-5.35GHz;
U-NII-2C: 5.470-5.725GHz; U-NII-3:; 5.725-5.850GHz;

802.11a; 802.11n(20MHz/40MHz);

RFID: 902MHz to 928MHz; NFC: 13.56MHz;

GPS: 1559MHz to 1610MHz

Power Supply:

Model: GME10D-050200FUu
Adapter: Input: 100-240V~ 50/60Hz, 0.28A
Output: 5V-—-2A
Battery: Rechargeable Li-ion Battery 3.8V, 4000mAh, 15.2Wh

Firmware version:

C76E_LWG_MO0_V0.4.6_S171219

Hardware version:

C70SEA_MB_V11

Sample Received Date:

Sep. 05, 2018

Sample tested Date:

Sep. 12, 2018 to Feb. 20, 2019

6.3 Product Specification subjective to this standard

Operation Frequency:

IEEE 802.11b/g/n(HT20): 2412MHz to 2462MHz
IEEE 802.11n(HT40): 2422MHz to 2452MHz

Channel Numbers:

IEEE 802.11b/g, IEEE 802.11n HT20: 11 Channels
IEEE 802.11n HT40: 7 Channels

Channel Separation:

5MHz

Type of Modulation:

IEEE for 802.11b: DSSS(CCK,DQPSK,DBPSK)

IEEE for 802.11g :OFDM(64QAM, 16QAM, QPSK, BPSK)

IEEE for 802.11n(HT20 and HT40) : OFDM (64QAM, 16QAM, QPSK,
BPSK)

Test Power Grade: N/A

Test Software of EUT: N/A
Antenna Type: PFC antenna
Antenna Gain: 0.43dBi

Test Voltage:

AC 120V, 60Hz
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Operation Frequency each of channel(802.11b/g/n HT20)

Channel | Frequency | Channel Frequency | Channel Frequency Channel Frequency
1 2412MHz 4 2427MHz 7 2442MHz 10 2457MHz
2 2417MHz 5 2432MHz 8 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 9 2452MHz
Operation Frequency each of channel(802.11n HT40)
Channel Frequency Channel Frequency Channel Frequency
1 2422MHz 4 2437MHz 7 2452MHz
2 2427MHz 5 2442MHz
3 2432MHz 6 2447MHz

6.4 Description of Support Units

The EUT has been tested with associated equipment below.

Assomated Manufacture | model serial number Supplied by Certification
equipment name
AE1 Phone Apple A1367 TTF20120027 CTI FCC
AE2 | Router | Huawei | wssso | (OFS7IO51400 CTI FCC
AE3 PC Apple Myp(f‘gz ODN20170212 CTI FCC

6.5 Test Location
All tests were performed at:

Centre Testing International Group Co., Ltd

Building C, Hongwei Industrial Park Block 70, Bao'an District, Shenzhen, China
Telephone: +86 (0) 755 33683668 Fax:+86 (0) 755 33683385

No tests were sub-contracted.

FCC Designation No.: CN1164

6.6 Deviation from Standards

None.

6.7 Abnormalities from Standard Conditions

None.

6.8 Other Information Requested by the Customer

None.

Hotline: 400-6788-333  www.cti-cert.com I

E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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6.9 Measurement Uncertainty (95% confidence levels, k=2)

No. Item Measurement Uncertainty
1 Radio Frequency 7.9x108
0.46dB (30MHz-1GHz)
2 RF power, conducted

0.55dB (1GHz-18GHz)
4.3dB (30MHz-1GHz)

3 Radiated Spurious emission test
4.5dB (1GHz-12.75GHz)
) o 3.5dB (9kHz to 150kHz)
4 Conduction emission
3.1dB (150kHz to 30MHz)
Temperature test 0.64°C
Humidity test 3.8%
DC power voltages 0.026%

Hotline: 400-6788-333  www.cti-cert.corm E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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RF test system
. Serial Cal. Date Cal. Due date
Equipment | Manufacturer Model No. Number () | (e
GSiQ“a' Keysight E8257D MY53401106 | 03-13-2018 | 03-12-2019
enerator
Sl Keysight N9010A MY54510339 | 03-13-2018 03-12-2019
Analyzer
Signal .
. Keysight N51828 MY53051549 | 03-13-2018 03-12-2019
enerator
High-pass | o oo | oo 01-10-2018 | 01-09-2019
filter i 01-08-2019 01-07-2020
High-pass MICRO- 01-10-2018 01-09-2019
filter TRONICS ' | SPA-F-63029-4 01-08-2019 01-07-2020
DC Power Keysight E3642A MY54426035 | 03-13-2018 03-12-2019
PC-1 Lenovo R4960d 03-13-2018 03-12-2019
BT&WI-FI
Automatic R&S OSP120 101374 03-13-2018 03-12-2019
control
R Sr?irt‘tro' JS Tonscend JS0806-2 15860006 03-13-2018 03-12-2019
RE Gontrol St e S 15860004 | 03-13-2018 | 03-12-2019
il Sr?irt‘“o' JS Tonscelig 150806-4 158060007 | 03-13-2018 | 03-12-2019
BT&WI-FI
Automatic | JS Tonscend JS1120-2 03-13-2018 03-12-2019
test software
Temperature/ 10-13-2017 10-12-2018
Humidity biaozhi HM10 1804186
Indicator 10-12-2018 10-11-2019
ww.cti-cert.com E-mail: info@cti-cert.com  Complaint call: 07& 581700 Complaint E-mail: complaint@cti-cert.com
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Conducted disturbance Test

. Serial Cal. date Cal. Due date
E Manuf: Model No.
quipment anufacturer odel No Number | (mm-dd-yyyy) | (mm-dd-yyyy)
Receiver R&S ESCI 100435 03-13-2018 03-12-2019
Temperature/
Humidity Defu TH128 / 03-13-2018 03-12-2019
Indicator
Communication | 5 gjjent Es515C | CB47050 | 03.93.0018 | 03-12-2019
test set 534
Communication 01-10-2018 01-09-2019
test set XEE CMWS00 | 152394 | (1.08.2019 | 01-07-2020
01-10-2018 01-09-2019
LISN R&S ENV216 100098 01-08-2019 01-07-2020
LISN schwarzbeck NNLK8121 8121-529 03-13-2018 03-12-2019
ESH2-Z3
Voltage Probe R&S 0299.7810.5 100042 03-13-2018 03-12-2019
6
Current Probe R&S EZ-17 100106 | 03-13-2018 | 03-12-2019
816.2063.03
ISN TESEQ ISN T800 30297 03-13-2018 03-12-2019
Barometer changchun DYM3 1188 03-13-2018 03-12-2019
vww.cti-cert.com E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@c
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3M Semi/full-anechoic Chamber

. Serial Cal. date Cal. Due date
Equipment Manufacturer Model No. Number | (mm-dd-yyyy) | (mm-dd-yyyy)
) T TDK SAC-3 06-04-2016 | 06-03-2019
Equipment
TRILOG Broadband 12-22-2017 12-21-2018
Antenna Schwarzbeck VULB9163 9163-401 07-30-2018 07-29-2019
TRILOG Broadband Schwarzbeck | VULB9163 | 9163-618 | 08-21-2018 | 08-20-2019
. - . 3008A024 01-17-2018 01-16-2019
Microwave Preamplifier Agilent 8449B 25 01-16-2019 01-15-2020
Microwave Preamplifier Tonscend EMC§§1 a2 980380 04-25-2018 04-23-2021
Horn Antenna Schwarzbeck | BBHA9120D | °1290° | 06.052018 | 06-03-2021
ETS-
Horn Antenna LINDGREN 3117 00057410 06-05-2018 06-04-2021
Double ridge horn antenna | A.H.SYSTEMS SAS-574 6042 06-05-2018 06-04-2021
Pre-amplifier A.H.SYSTEMS | PAP-1840-60 6041 06-22-2017 06-21-2019
Loop Antenna ETS 6502 00071730 05-11-2018 05-10-2019
Spectrum Analyzer R&S FSP40 100416 05-25-2018 05-24-2019
Receiver R&S ESCI 100435 11-23-2018 11-22-2019
. 100938- 01-09-2018 01-08-2019
o hs i 003 01-07-2019 01-06-2020
Multi device Controller maturo o Al - 05-11-2018 | 05-10-2019
LISN schwarzbeck NNBM8125 | 81251547 05-11-2018 05-10-2019
LISN schwarzbeck NNBM8125 | 81251548 03-13-2018 03-12-2019
Signal Generator Agilent Eaq3sc | M7 45‘?95 03-13-2018 03-12-2019
A ; MY53401 10-11-2017 10-12-2018
Signal Generator Keysight E8257D 106 10-12-2018 10-11-2019
LI LTl S HM10 1804298 | 03-16-2018 | 03-15-2019
Indicator gixiang
I . GB47050 01-10-2018 01-09-2019
Communication test set Agilent E5515C 534 01-09-2019 01-08-2020
. . 01-10-2018 01-09-2019
Cable line Fulai(7M) SF106 5219/6A 01-09-2019 01-08-2020
. . 01-10-2018 01-09-2019
Cable line Fulai(6M) SF106 5220/6A 01-09-2019 01-08-2020
. . 01-10-2018 01-09-2019
Cable line Fulai(3M) SF106 5216/6A 01-09-2019 01-08-2020
. , 01-19-2017 01-18-2018
Cable line Fulai(3M) SF106 5217/6A 01-18-2018 01-17-2019
L 01-10-2018 01-09-2019
Communication test set R&S CMW500 104466 01-09-2019 01-08-2020
FL3CX03WG
. ) . . 01-10-2018 01-09-2019
High-pass filter Sinoscite 18NM12- -—-
0398-002 01-09-2019 01-08-2020
Hiah-pass filter MICRO- SPA-F- 01-10-2018 01-09-2019
gn-p TRONICS 63029-4 01-09-2019 01-08-2020
FL5CX01CAO0
- . . 01-10-2018 01-09-2019
band rejection filter Sinoscite 9CL1020-§)395- - 01-09-2019 01-08-2020
FL5CX01CA0
L . . 01-10-2018 01-09-2019
band rejection filter Sinoscite 8CL1020-$393- - 01-09-2019 01-08-2020
FL5CX02CAOQ
L ! . 01-10-2018 01-09-2019
band rejection filter Sinoscite 4CL1020-3396- - 01-09-2019 01-08-2020
FL5CX02CAO0
band rejection filter Sinoscite 3CL12-0394- -—- 06-04-2016 06-03-2019

001

ww.cti-cert.corm

e-mail: Into{@cti-cert.c
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8 Radio Technical Requirements Specification

Reference documents for testing:

Page 14 of 82

No. Identity Document Title
1 FCC Part15C Subpart C-Intentional Radiators
5 ANSI C63.10-2013 gmgrlcan National Standard for Testing Unlicesed Wireless
evices
Test Results List:
Test Requirement Test method Test item Verdict Note
Part15C Section ANSI C63.10 Conducted Peak Output PASS | Appendix A)
15.247 (b)(3) Power
PartiggSection ANSI C63.10 6dB Occupied Bandwidth | PASS | Appendix B)
15.247 (a)(2)
Part15C Section Band-edge for RF :
ANSI C63.10 Conducted Emissions PASS | Appendix C)
Part15C Secti i
@ ection ANSI C63.10 RF Conducted Spurious | pags | Agpendix D)
Emissions
SO Sl ANSI C63.10 Power Spectral Density | PASS | Appendix E)
Part15C Secti
@ ection ANSI C63.10 Antenna Requirement PASS | Appendix F)
15.203/15.247 (c)
Part15C Section AC Power Line Conducted
! ANSI C63.10 7 PASS | Appendix G)
Emission
; Restricted bands around
Part15C Section
ANSI C63.10 fundamental frequency PASS | Appendix H)
15.205/15.209 (Radiated Emission)
Part15C Section i i
ANSI C63.10 LSO, - PASS | Appendix I)
15.205/15.209 Emissions

Hotline: 400-6788-333

vww.cti-cert.com  E-mail: info@cti-cert.com
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Appendix A): Conducted Peak Output Power
Result Table
Mode Channel Conducted Peak Output Power [dBm] Verdict
11B LCH 15.45 PASS
11B MCH 15.54 PASS
11B HCH 16.08 PASS
11G LCH 14.51 PASS
11G MCH 14.22 PASS
11G HCH 14.74 PASS
11N20SISO LCH 13.7 PASS
11N20SISO MCH 13.47 PASS
11N20SISO HCH 14.09 PASS
11N40SISO LCH 12.75 PASS
11N40SISO MCH 12.81 PASS
11N40SISO HCH 12.66 PASS

Hotline: 400-6788-333  www.cti-cert.com  E-mail: info@cti-cert.com  Complaint call: 0755-33681700 Complaint E-mail: complaint@cti-cert.com
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Appendix B): 6dB Occupied Bandwidth
Result Table
Mode Channel 6dB Bandwidth [MHz] 99% OBW [MHZz] Verdict | Remark
11B LCH 9.560 12.608 PASS
11B MCH 8.566 12.301 PASS
11B HCH 9.567 12.690 PASS
11G LCH 16.01 16.520 PASS
11G MCH 16.04 16.409 PASS
11G HCH 15.96 16.521 PASS Peak
11N20SISO LCH 17.32 17.672 PASS | detector
11N20SISO MCH 17.28 17.560 PASS
11N20SISO HCH 16.41 17.661 PASS
11N40SISO LCH 23.17 35.787 PASS
11N40SISO MCH 33.79 35.621 PASS
11N40SISO HCH 31.89 35.829 PASS
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Appendix C): Band-edge for RF Conducted Emissions
Result Table
Mode Channel Carrier Max.Spurlous Limit [dBm)] Verdict
Power[dBm] Level [dBm]
11B LCH 3.769 -49.739 -26.23 PASS
11B HCH 4.012 -49.528 -25.99 PASS
11G LCH -4.067 -49.224 -34.07 PASS
11G HCH -3.348 -50.394 -33.35 PASS
11N20SISO LCH -4.663 -49.805 -34.66 PASS
11N20SISO HCH -4.344 -49.786 -34.34 PASS
11N40SISO LCH -12.040 -50.557 -42.04 PASS
11N40SISO HCH -10.899 -50.281 -40.9 PASS
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Appendix D): RF Conducted Spurious Emissions
Result Table

Mode Channel Pref [dBm] Puw[dBm] Verdict

11B LCH 3.878 <Limit PASS

11B MCH 4.102 <Limit PASS

11B HCH 4.346 <Limit PASS

11G LCH -3.755 <Limit PASS

11G MCH -4.491 <Limit PASS

11G HCH -3.741 <Limit PASS
11N20SISO LCH -5.165 <Limit PASS
11N20SISO MCH -5.434 <Limit PASS
11N20SISO HCH -4.363 <Limit PASS
11N40SISO LCH -7.055 <Limit PASS
11N40SISO MCH -7.727 <Limit PASS
11N40SISO HCH -7.503 <Limit PASS
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Appendix E): Power Spectral Density
Result Table
Mode Channel Power Spectral Density [dBm/3kHz] Limit Verdict
[dBm/3kHz]
11B LCH -10.876 8 PASS
11B MCH -9.384 8 PASS
11B HCH -10.068 8 PASS
11G LCH -18.072 8 PASS
11G MCH -18.909 8 PASS
11G HCH -17.974 8 PASS
11N20SISO LCH -18.969 8 PASS
11N20SISO MCH -19.059 8 PASS
11N20SISO HCH -18.317 8 PASS
11N40SISO LCH -23.611 8 PASS
11N40SISO MCH -22.829 8 PASS
11N40SISO HCH -22.193 8 PASS
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