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QDDWSP-R242

Woosim System Inc.

#501, Daerung Technotown 3th, 448, Gasan-dong,
Geumcheon-gu, Seoul, Korea

Attn.: Moo-Seung Lim / Assistant Manager
Woosim System Inc.

#501, Daerung Technotown 3th, 448, Gasan-dong,
Geumcheon-gu, Seoul, Korea

DONGGUAN REXOD ELECTRONICS CO.,LTD.
#5 Luyi 2 Road, Tangxia Town, Dongguan City,
Guangdong Province, P.R.China

DSS (Part 15 Spread Spectrum Transmitter)
FHSS (GFSK (BDR), 8DPSK (EDR))

2 402 MHz to 2 480 MHz and Channel Spacing 1 MHz (79 Ch)
BDR (1 Mbps), EDR (2 Mbps, 3 Mbps)

PCB Antenna (Integral)

-3.00 dBi max

2.14 mW

FCC Part 15 Subpart C

ANSI C63.10-2009

ETLT150923.0078

October 02, 2015 to October 19, 2015

October 23, 2015

ETL Inc. (FCC Designation Number : KR0022)

The Mobile Printer, Model WSP-R242 has been tested in accordance with the measurement procedures specified
in ANSI C63.10-2009 at the ETL Test Laboratory and has been shown to be complied with the electromagnetic
radiated emission limits specified in FCC Rule Part15 Subpart C section 15.247.

| attest to the accuracy of data. All measurement herein was performed by me or was made under my supervision
and is correct to the best of my knowledge and belief. | assume full responsibility for the completeness of these
measurements and vouch for the qualifications of all persons taking them.

The results of testing in this report apply to the product/system which was tested only. Other similar equipment
will not necessarily produce the s ults due to production tolerance and measurement uncertainties.

Reviewed by: %

Kug Kyoung, Yoon (Chief Engineer)
October 23, 2015

<P v
Prepared by:
Seok Lyong, Choi (Test Engineer)

October 23, 2015

ETL Inc.
Head office: #371-51, Gasan-dong, Geumcheon-gu, Seoul, 153-803, Korea
Open site: #499-1, Sagot-ri, Seosin-myeon, Hwaseong-si, Gyeonggi-do, 445-882, Korea
Tel: 82-2-858-0786 Fax: 82-2-858-0788

The test report merely corresponds to the test sample(s).
This report shall not be reproduced, in whole or in part without the written approval of ETL Inc.
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FCC MEASUREMENT REPORT

Scope — Measurement and determination of electromagnetic emission (EME) of radio frequency devices

including intentional radiators and/or unintentional radiators for compliance with the technical rules and
regulations of the U.S Federal Communications Commission(FCC)

General Information

Applicant Name : Woosim System Inc.
Address : #501, Daerung Technotown 3th, 448, Gasan-dong,

Geumcheon-gu, Seoul, Korea

FCC Rule Part(s)

Test Procedure

Place of Tests

FCC Classification

Attention : Moo-Seung Lim / Assistant Manager

® EUT Type : Mobile Printer

® Model Number : WSP-R242

® S/N NONE

® Freq. Range 2402 MHz - 2 480 MHz

® Number of Channels 79

® Modulation Technique FHSS (GFSK (BDR), 8DPSK (EDRY))
® Frequency Channel 2 402 MHz to 2 480 MHz and Channel Spacing 1 MHz (79 Ch)
® Air Data Rate BDR (1 Mbps), EDR (2 Mbps, 3 Mbps)
® Antenna Type PCB Antenna (Integral)

® Antenna Gain -3.00 dBi max

® RF Power 214 mW

® Environmental of Tests Temperature: (23.1 £ 0.5) °C

Humidity: (45 = 3) % R.H.

Atmospheric Pressure: (100.8 + 1.5) kPa

FCC Part 15 Subpart C

ANSI C63.10-2009

DSS (Part 15 Spread Spectrum Transmitter)

ETL Inc. Testing Lab. (FCC Designation Number : KR0022)
Radiated Emission test 1;

#499-1, Sagot-ri, Seosin-myeon, Hwaseong-si,
Gyeonggi-do, 445-882, Korea

Radiated Emission test 2 and Conducted Emission test;
#371-51, Gasan-dong, Geumcheon-gu, Seoul, 153-803, Korea
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1. INTRODUCTION

The measurement test for radiated and conducted emission test was conducted at the ETL Inc. The site is
constructed in conformance with the requirements of the ANSI C63.10-2009 and CISPR Publication 16. The
ETL has site descriptions on file with the FCC for 3 m and 10 m site configurations. Detailed description of test
facility was found to be in compliance with FCC Rules according to the ANSI C63.10-2009 and registered to the
Federal Communications Commission (FCC Designation Number : KR0022).

The measurement procedure described in American National Standard for Method of Measurement of Radio-
Noise Emission from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz (ANSI
C63.10-2009) was used in determining radiated and conducted emissions from the Woosim System Inc. Model:
WSP-R242
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2. PRODUCT INFORMATION

2.1 Equipment Description
The Equipment Under Test (EUT) is the Mobile Printer (model: WSP-R242).

The model WSP-R242 is basic model that was tested.

2.2 General Specification

ltem Specification

Printing method Direct thermal line printer

Font Size C: 8 dots x 16 dots

Font Size A: 12 dots x 24 dots / Font Size B: 9 dots x 24 dots /

Character size
KOR: 24 dots x 24 dots, (16 dots x 24 dots) /

CHN, JPN: 24 dots x 24 dots

Font A: 32 cpl / Font B: 42 cpl / Font C: 48 cpl

Characters per line
KOR: 16 cpl (24) / CHN, JPN: 16 cpl

Optional Characters

Alphanumeric: 95, Extended Graphics: 128 x 50 pages,
International: 10, Simplified / Traditional Chinese, Japanese,

Korean

Resolution 203 dpi, 8 dots/mm

Print width 2-Inch (48 mm, 384 dots)

Print speed 100 mm/sec (MAX)

Dimensions 79.2 mm x 123.0 mm x 45.6 mm

Weight 231 g (without paper)

Interface USB, Bluetooth Ver 3.0

Paper roll Thermal roll paper (58 mm wide, 40 @)
1-dimension: UPC-A, UPC-E, EAN-8, EAN-13, CODE-39,
CODE-93, CODE-128, ITF, CODABAR

Barcode 2-dimension: PDF417, Micro PDF417, Truncated PDF417,
QR CODE, DATA Matrix, Maxicode
Etc: GS1 databar

Driver Microsoﬂ Windows XP_/ VISTA/7/8/CE,
Linux, Android compatible

H/W Spec. MCU: RX-32 bit, RAM: 128 Mbit, FLASH: 64 Mbit

Receive buffer size

1 Mbytes

Sensor

Support Cover open, Paper, Label
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Item Specification
LCD 128 dots x 32 dots FSTN (Blue LED Backlight)
MSR Triple tracks (1 & 2 & 3 Tracks Reading)

* Supports 3DES & AES encryption

Smart Card Reader

ISO 7816 Compliant [EMV level 1 Certified] /

(Option) T=0, T=1 support / 2 SAM (Security Application Module)
Battery Rechargeable 7.4 V DC, 1 100 mAh (Li-ion)
Battery duration 1 hour continuous printing
Input: AC 100 V — 240V, 50 Hz/60 Hz, 1.5 A
Battery Charger
Output: 8.4 V DC, 0.8 A, 4 hours full charge time
(20 + 30) °C (operating)
Temperature
(30 £ 40) °C (storage)
Environment conditions
(55 £ 25) % R.H. (operating)
Humidity
(50 £ 40) % R.H. (storage)
Limited Warranty of Life Head Approximately 100 km

High Internal Frequency

X-tal = 26.000 MHz

- Frequency Channel Table

e Mzl e MH-J cH I MHz) cH ] MH=z] cH ] MHz1 CH ] MHz1 CH | MHz] CH | MHz

1 | 2402 ] 11 J 2412 21 | 2422 | 31 | 2432] 41 ] 2442] 51 | 2452 61 | 2462 ] 71 | 2472
2 | 2403 | 12 | 2413 | 22 | 2423 | 32 | 2433 ] 42 | 2443 | 52 | 2453 ] 62 | 2463 | 72 | 2473
3 | 2404 | 13 | 2414 ] 23 | 2424 ] 33 | 2434 43 | 2444 ] 53 | 2454 ] 63 | 2464 | 73 ] 2474
4 | 2405 ] 14 ] 2415 24 | 2425 34 | 2435] 44 | 2445 54 | 2455 64 | 2465 ] 74 | 2475
5 | 2406 ] 15 ] 2416 | 25 | 2426 | 35 | 2436 45 | 2446 ] 55 | 2456 ) 65 | 2466 | 75 | 2476
6 | 2407 | 16 | 2417 ] 26 | 2427 ] 36 | 2437 ] 46 ) 2447 ] 56 ) 2457 ] 66 | 2467 | 76 | 2477
7 | 2408 | 17 | 2418 | 27 | 2428 | 37 | 2438 47 | 2448 | 57 | 2458 ] 67 | 2468 | 77 | 2478
8 | 2409 | 18 | 2419 ] 28 | 2429 ] 38 | 2439 ] 48 | 2449 ] 58 | 2459 ] 68 | 2469 | 78 | 2479
9 | 2410 19 ] 2420] 29 | 2430 ] 39 ] 2440 49 ) 2450 ] 59 ) 2460] 69 | 2470 79 ] 2480
101 2411] 201 2421) 30 )12431) 40 12441 50 2451 600 2461) 701 2471
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3. DESCRIPTION OF TESTS

The tests documented in this report were performed in accordance with ANSI C63.10-2009 and FCC CFR 47
2.1046, 2.1047, 2.1049, 2.1051, 2.1053, 2.1055, 2.1057, 15.207, 15.209 and 15.247.

3.1 Radiated Emission Measurement

Radiated emission measurements were made in accordance with § 13 in ANSI C63.10-2009 "Measurement of
Intentional radiators” The measurements were performed over the frequency range of 30 MHz to 40 GHz using
antenna as the input transducer to a Spectrum analyzer or a Field Intensity Meter. The measurements were
made with the detector set for "Peak, Quasi-peak, Average" within a bandwidth of 120 kHz and above 1 GHz is
1 MHz.

Preliminary measurements were made at 3 m using broadband antennas, and spectrum analyzer to determine
the frequency producing the maximum emission in shielded room. Appropriate precaution was taken to ensure
that all emission from the EUT were maximized and investigated. The system configuration, mode of operation,
turntable azimuth and height with respect to the antenna were noted for each frequency found. The spectrum
was scanned from 30 MHz to 1 000 MHz using Log-Bicon antenna. Above 1 GHz, linearly polarized double
ridge horn antennas were used. Final measurements were made open site or SVSWR chamber at 3 m. The test
equipment was placed on a styrofoam table. Sufficient time for the EUT, support equipment, and test equipment
was allowed in order for them to warm up to their normal operating condition. Each frequency found during pre-
scan measurements was re-examined by manual. The EUT, support equipment and interconnecting cables
were re-configured to the set-up producing the maximum emission for the frequency and were placed on top of
a 0.8 m high nonmetallic 1.0 m x 1.5 m table. The EUT, support equipment, and interconnecting cables were re-
arranged and manipulated to maximize each emission. The turntable containing the system was rotated; the
antenna height was varied 1 m to 4 m and stopped at the azimuth or height producing the maximum emission.

Varying the mode of operating frequencies of the EUT maximized each emission. The system was tested in all
the three orthogonal planes and changing the polarity of the antenna. The worst-case emissions are recorded in
the data tables. If necessary, the radiated emission measurement could be performed at a closer distance to
ensure higher accuracy and the results were extrapolated to the specified distance using an inverse linear
distance extrapolation factor (20 dB/decade) as per section 15.31(f).

Photographs of the worst-case emission can be seen in Photographs of the worst-case emission test setup
can be seen in Appendix B.
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3.2 Conducted Emission Measurement

Conducted emissions measurements were made in accordance with section § 13 in ANSI C63.10-2009
"measurement of intentional radiators” The measurements were performed over the frequency range of 0.15
MHz to 30 MHz using a 50 Q/50 pH LISN as the input transducer to a Spectrum Analyzer or a Test Receiver.
The measurements were made with the detector set for "Peak" amplitude within a bandwidth of 9 kHz or for
"quasi-peak" within a bandwidth of 9 kHz.

The line-conducted emission test is conducted inside a shielded anechoic chamber room with 1 m x 1.5 m x
0.8 m wooden table which is placed 0.4 m away from the vertical wall and 1.5 m away from the side wall of the
chamber room. Two LISN are bonded to the shielded room. The EUT is powered from the LISN and the support
equipment is powered from the other LISN. Power to the LISNs are filtered by a noise cut power line filters. If
the EUT is a DC-powered device, power will be derived from the source power supply it normally will be
powered from and these supply lines will be connected to the LISN. Non-inductive bundling to a 1 m length
shortened all interconnecting cables more than 1 m. Sufficient time for the EUT, support equipment, and test
equipment was allowed in order for them to warm up to their normal operating condition. The RF output of the
LISN was connected to the EMI Test Receiver to determine the frequency producing the maximum emission
from the EUT. The frequency producing the maximum level was reexamined using to set Quasi-Peak mode by
manual, after scanned by automatic Peak mode from 0.15 MHz to 30 MHz. The bandwidth of the spectrum
analyzer was set to 9 kHz. The EUT, support equipment, and interconnecting cables were arranged and
manipulated to maximize each emission.

Photographs of the worst-case emission can be seen in Photographs of the worst-case emission test setup
can be seen in Appendix B.
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3.3 FCC Part 15.205 Restricted Bands of Operations

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the
frequency bands listed below:

MHz MHz MHz GHz
1%_%%%'_%_1510% 16.42 - 16.423 399.9 - 410 4.5-5.15
9173 52190 5 16.694 75 - 16.695 25 608 - 614 535 - 5 46
4195 - 2128 16.804 25 - 16.804 75 960 - 1 240 795775
25.5 - 25.67 1300 - 1427 8.025 - 8.5
4177 25-4177 75
4.207 25 - 4.207 75 37.5-38.25 1435-1626.5 9.0-9.2
6215 - 6918 73-746 1645.5-1646.5 93-95
6.267 75 - 6.268 25 74.8-75.2 1660 -1710 10.6-12.7
6.311 75 - 6.312 25 108 - 121.94 1718.8-1722.2 13.25-13.4
8.291 - 8.294 123 - 138 2200 - 2 300 14.47 -14.5
8362 - 8 366 149.9 - 150.05 2310 - 2 390 15.35 - 16.2
8376 95 . 8306 75 | 156524 75 - 156,525 25 24835 - 2 500 177-214
8414 95 - 8.414 75 156.7 - 156.9 2690 - 2 900 22.01-23.12
19 59 - 19.993 162.012 5 - 167.17 3260 - 3 267 23.6 - 24.0
12.519 75 - 12.520 25 167.72 - 173.2 3332 -3 339 31.2-31.8
12.576 75 - 12.577 25 240 - 285 3345.8 - 3 358 36.43 - 36.5
13.36 - 13.41 322-335.4 3600 - 4 400 )
T Until February 1, 1999, this restricted band shall be 0.490 MHz - 0.510 MHz.
2 Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within these
frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than

1 000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1 000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

3.4 Antenna connection requirement

(1) 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 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. This requirement does not apply to carrier
current devices or to devices operated under the provisions of Sections 15.211, 15.213, 15.217, 15.219, or
15.221. Further, this requirement does not apply to intentional radiators that must be professionally installed,
such as perimeter protection systems and some field disturbance sensors, or to other intentional radiators which,
in accordance with Section 15.31(d), must be measured at the installation site. However, the installer shall be
responsible for ensuring that the proper antenna is employed so that the limits in this Part are not exceeded.

Report no. ETLT150923.0078, Page 9 of 58

Head Office: #371-51, Gasan-dong, Geumcheon-gu, Seoul, 153-803, Korea  Tel : 82-2-858-0786  Fax : 82-2-858-0788

Open site: #499-1, Sagot-ri, Seosin-myeon, Hwaseong-si, Gyeonggi-do, 445-882, Korea ETLQP-21-F40-0



=/
CTL FCC TEST REPORT

&€ -Testing Laboratory FCC ID: QDDWSP-R242

4. TEST CONDITION
4.1 Test Configuration

The device was configured for testing in a typical fashion (as a customer would normally use it). During the
tests, the following conditions and configurations were used.

* This test was applied to X, Y, Z. and the worst result were investigated and reported.

4.2 Description of Test modes

Mobile Printer that has the control software.

4.3 The setup drawing(s)

| |
EUT Mobil
] | Mo

: Signal Line

: Power Line
[ ] : Adapter
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5. TEST RESULTS

5.1 Summary of Test Results

The measurement results were obtained with the EUT tested in the conditions described in this report. Detailed
measurement data and plots showing the maximum emission of the EUT are reported.

47 CFR Part 15, Subpart C Measurement Required Result
15.247(a)(1) Channel Bandwidth, Frequency Separation Pass
15.247(b)(3) Maximum Peak Output Power Pass

15.247(d) Bandwidth of Frequency Band Edges Pass
15.247(a)(1)(iii) Number of Hopping Channels Pass
15.247(a)(1)(iii) Time of Occupancy (Dwell time) Pass

15.209(a) Spurious Emissions Pass

15.207 Conducted Emissions Pass
Integral antenna which is
15.203 Antenna connection requirement permanently attached
and cannot be replaced.
15.247(i)
1.1307(b)(1) RF Exposure Pass

The data collected shows that the Woosim System Inc. / Mobile Printer / WSP-R241 complied with technical
requirements of above rules part 15.207, 209 and 15.247 Limits.

The equipment is not modified anything, mechanical or circuits to improve EMI status during a measurement.
No EMI suppression device(s) was added and/or modified during testing.
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5.2 Channel Bandwidth and Frequency Separation

EUT Mobile Printer / WSP-R242

Limit apply to FCC Part 15.247(a)(1)

Test Date October 19, 2015

Environmental of Test (23.2+£0.0) °C, (44 £ 0) % R.H., (101.5 £ 0.0) kPa
Operating Condition RF transmitting continuously during the tested.
Result Passed

5.2.1 Channel Bandwidth

Type of Frequency 20 dB Bandwidth Limit
Modulation [MHZz] [MHZz]
2402 0.938
BDR 2441 0.941
2 480 0.942 2/3 of the 20 dB Bandwidth
2 402 1258 < Carrier frequency separation
EDR 2441 1.262
2480 1.259
NOTES:

1. Measure frequency separation of relevant channel using spectrum analyzer.
2. Please see the measured plot in next page.

5.2.2 Frequency Separation

Frequency hopping systems operating in the 2 400.0 MHz - 2 483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater.

Type of EUT Channel | ) 45 pandwidth -
Modulation Separation [MHZ] Limit
[MHz]
BDR 1,000 (Worst) 0.942 (Worst) - 25 Ky or
EDR 1.000 (Worst) 1.262 (Worst) > 2/3 of the 20 dB Bandwidth
NOTES:

1. Measure frequency separation of relevant channel using spectrum analyzer.
2. Please see the measured plot in next page.
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Plots of 20 dB Bandwidth (BDR)

[2 402 MHz]
i Agilent R T
-
Ch Freq 2402 GHz Trig Free
Dccupied Bandwidth [Averages: L@ | |
Fef 30 dBm Arten 48 dB
wPeak
Loy
14 . — R
dB/ Le e e
Center 2,482 BOA GHz Span 3 MHz
#Res BW 30 kHz /B 380 kHz #¥5weep 1 5 (BO1 prs)
Occupied Bandwidth Occ BN % PWr  99.60 ¢
887.3715 kHz S
Transmit Freq Error  -15.192 kHz
% dB Bandwidth 938.519 kHz
Copyright 2000-2008 RAgilent Technologies

[2 441 MHZ]
i Agilent R T
l |
Ch Fregq 2441 GH= Trig Free
(Occupied Bandwidth [Auerages: 10 | |
Ref 30 dBm Aeten 48 4B
#Peak
Loy
14 ! e A
dB/ _}_ LIl Y :
Center 2441 800 GHz Span 3 MHz'
#Res BEW 30 kHz #/EH 300 kHz #5weep 1 5 (BA1 pts)
Occupied Bandwidth Occ BN % Pur  99.00 %
890.9049 kHz U L
Transmit Freq Error  -18.989 kHz
% dB Bandwidth 941675 kHz

-_-— —,—lTee—e—€séléks$$ékéééééeeeeeee’’’’s—m—mm—m—m—m—m—’§s
IEnpyright 2000-2008 RAgilent Technologies
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[2 480 MHZ]

1 Agilent R T
Ll L TSSS——S—————_——

Ch Freq 245 GHz Trig Free
Dccupied Bandwidth [Averages: L@ | |
Ref 3@ dBm Arten 48 4B
#Peak
Loy
14 . P LR
dB,"' -_‘_0_ i =g & .
Center 2,450 800 GHz Span 3 MHZT
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Occupied Bandwidth Oce BN % PWr  99.60 ¢

886.6897 kHz x dB 26,00 dB

Transmit Freq Error  -159.380 kHz

% dB Bandwidth 942,496 kHz
Copyright 2000-2008 RAgilent Technologies

Plots of Frequency Separation (BDR)
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Plots of 20 dB Bandwidth (EDR)
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5.3 Maximum Peak Conducted Output Power

EUT Mobile Printer / WSP-R242
Limit apply to FCC Part 15.247(b)(3)
Test Date October 19, 2015
Environmental of Test (23.2+0.0) °C, (44 £ 0) % R.H., (101.5 £ 0.0) kPa
Operating Condition RF transmitting continuously during the tested.
Result Passed

Limit

The maximum peak conducted output power of the intentional radiator shall not exceed the following:

For frequency hopping systems operating in the 2 400.0 MHz - 2 483.5 MHz band employing at least
75 non-overlapping hopping channels: 0.125 Watt

Test Data
wliechy | cnamer | Feenor | OuptPoner
Low 2402 3.30
BDR Mid 2 441 2.18
High 2480 2.34
<21 dBm (0.125 W)
Low 2402 0.89
EDR Mid 2 441 -0.66
High 2 480 -0.60
NOTES:

1. Measure conducted Channel power of relevant channel using Spectrum analyzer
2. BDR(RBW 1 MHz, VBW 1 MHz), EDR(RBW 3 MHz, VBW 3 MHz),
3. Please see the measured plot in next page.
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Plots of Maximum Peak Output Power (BDR)
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Plots of Maximum Peak Output Power (EDR)
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5.4 Bandwidth of Frequency Band Edges

EUT Mobile Printer / WSP-R242
Limit apply to FCC Part 15.247(d)
Test Date October 02, 2015
Environmental of Test (23.2+0.1) °C, (48 £ 0) % R.H., (101.2 £ 0.0) kPa
Operating Condition RF transmitting continuously during the tested.
Result Passed
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
Section 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as
defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).

Test Results
- Refer to see the measured plot in next page.

NOTES:
1. The test was performed to make a direct field strength measurement at the band edge

frequencies.
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Plots of Bandwidth of Frequency Band Edges (BDR)

[Non—hopping mode]
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Radiated
Peak Detector: RBW: 1 MHz, VBW: 1 MHz (2 310 MHz - 2 390 MHz), Worst case (Low, Vertical)
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Peak Detector: RBW: 1 MHz, VBW: 1 MHz (2 483.5 MHz - 2 500.0 MHz), Worst case (High, Vertical)
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Plots of Bandwidth of Frequency Band Edges (EDR)
[Non—hopping mode]
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Radiated
Peak Detector: RBW: 1 MHz, VBW: 1 MHz (2 310 MHz - 2 390 MHz), Worst case (Low, Vertical)
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Peak Detector: RBW: 1 MHz, VBW: 1 MHz (2 483.5 MHz - 2 500.0 MHz), Worst case (High, Vertical)
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Plots of Bandwidth of Frequency Band Edges (BDR)
[Hopping mode]
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Radiated
Peak Detector: RBW: 1 MHz, VBW: 1 MHz (2 310 MHz - 2 390 MHz), Worst case (Low, Vertical)

Peak Limit Line
AV Limit Line

Level
(o)
(@]

2310.000 2350.000 2400.000 2450.000 2483.500
Frequency [MHz]

AV Detector: RBW: 1 MHz, VBW: 10 Hz (2 310 MHz - 2 390 MHz), Worst case (Low, Vertical)

Peak Limit Line
AV Limit Line

[dB(uV/m)]
100 ¢

T T

| |

Il Il

| |

| |
80 £ | [ A 8 e e e D 1 A e A e A e A 4]
L . . \

Il Il

| |

| |

| |

Level
(o)
(@]

8
—D

2310.000 2350.000 2400.000 2450.000 2483.500
Frequency [MHz]

Report no. ETLT150923.0078, Page 29 of 58

Head Office: #371-51, Gasan-dong, Geumcheon-gu, Seoul, 153-803, Korea  Tel : 82-2-858-0786  Fax : 82-2-858-0788
Open site: #499-1, Sagot-ri, Seosin-myeon, Hwaseong-si, Gyeonggi-do, 445-882, Korea ETLQP-21-F40-0



& -Testing Laboratory

FCC TEST REPORT

FCC ID: QDDWSP-R242

Peak Detector: RBW: 1 MHz, VBW: 1 MHz (2 483.5 MHz - 2 500.0 MHz), Worst case (High, Vertical)
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Plots of Bandwidth of Frequency Band Edges (EDR)
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Radiated
Peak Detector: RBW: 1 MHz, VBW: 1 MHz (2 310 MHz - 2 390 MHz), Worst case (Low, Vertical)
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Peak Detector: RBW: 1 MHz, VBW: 1 MHz (2 483.5 MHz - 2 500.0 MHz), Worst case (High, Vertical)
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5.5 Number of Hopping Channels

EUT Mobile Printer / WSP-R242
Limit apply to FCC Part 15.247(a)(1)(iii)
Test Date October 19, 2015
Environmental of Test (23.1+£0.1) °C, (44 £ 0) % R.H., (101.5 £ 0.0) kPa
Operating Condition RF transmitting continuously during the tested.
Result Passed

Limit

Frequency hopping systems in the 2 400.0 MHz - 2 483.5 MHz band shall use at least 15 channels.

Test Data
Type of Modulation Result Limit
BDR 79
> 15 Channel
EDR 79
NOTES:

—_

Measure number of hopping channel of relevant channel using spectrum analyzer.
2. Please see the measured plot in next page.
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Plots of Number of Hopping Channels (BDR)
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Plots of Number of Hopping Channels (EDR)

[Hopping Channels]

5 Agilent

Raf 30 dBm Arten 48 4B

#Peak
Log

1a
dBs

T .I|l.||'l'|'|,

”'il |I-I-|l|| ||I.|,|III i IrI'IJ I I.-I | 'I||T|J|||IJ|

il

| ] ].II'Iflnlllll' fr'm f

LaHv |

Ml 352

53 FCLo
A AA
£(f)
FTun
Swp

Centar 2,441 @0 GHz
#Res BH 108 kHz

YEW 108 kHz

Span #5.5 MHz

Swesp 1032 ms (61 pts)

IEnpyright 2000-2008 RAgilent Technologies

Report no. ETLT150923.0078, Page 35 of 58

Head Office: #371-51, Gasan-dong, Geumcheon-gu, Seoul, 153-803, Korea
Open site: #499-1, Sagot-ri, Seosin-myeon, Hwaseong-si, Gyeonggi-do, 445-882, Korea

Tel : 82-2-858-0786

Fax : 82-2-858-0788

ETLQP-21-F40-0



=/
CTL FCC TEST REPORT

&€ -Testing Laboratory FCC ID: QDDWSP-R242

5.6 Time of Occupancy

EUT Mobile Printer / WSP-R242
Limit apply to FCC Part 15.247(a)(1)(iii)
Test Date October 19, 2015
Environmental of Test (23.2+0.1)°C, (44 £ 0) % R.H., (101.5 £ 0.0) kPa
Operating Condition RF transmitting continuously during the tested.
Result Passed
Limit

Frequency hopping systems in the 2 400.0 MHz - 2 483.5 MHz band. The average time of occupancy
on any channel shall not be greater than 0.4 seconds within a period of 0.4 seconds multiplied by the
number of hopping channels employed.

Test Data

Time of Occupancy

Test period = 0.4 [seconds/channel] x 79 [channel]
Actual = Reading x (Hopping rate/Number of channels) x Test period
- Hopping rate (DH5 Packet) = 1 600 [hopping/second] / 6 [time slot] = 266.667

- Hopping rate (3DH5 Packet) = 1 600 [hopping/second] / 6 [time slot] = 266.667
- Type of Modulation: BDR

04sx79(CH)=316s
2.891 ms x (266.667/79) x 31.6 s = 308.374 ms

- Type of Modulation: EDR

04sx79(CH)=316s
2.904 ms x (266.667/79) x 31.6 s = 309.760 ms

: Pulse Time Total of Dwell Limit
Type of Modulation
[ms] [ms] [ms]
BDR 2.891 308.374 400.000
EDR 2.904 309.760 400.000
NOTES:

1. BDR: This test was applied both to DH1, DH3 and DH5. (Worst case: DH5)
2. EDR: This test was applied both to 2DH1, 2DH3, 2DH5, 3DH1, 3DH3 and 3DH5. (Worst case: 3DH5)
3. Measure time of occupancy of relevant channel using spectrum analyzer.
4. Please see the measured plot in next page.
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Plots of Time of Occupancy (BDR)
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Plots of Time of Occupancy (EDR)
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5.7 Spurious Emissions

EUT Mobile Printer / WSP-R242
Limit apply to FCC Part 15.209
Operating Condition Low CH, Middle CH, High CH Transmission
Result Passed
Limit

Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall not
exceed the field strength levels specified in the following table:

Frequencies Field Strength Measurement Distance
[MHz] [uV/m] [m]
0.009 - 0.490 2 400/F(kHz) 300
0.490 - 1.705 24 000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 -216 150 3
216 - 960 200 3
Above 960 500 3

* Except as provided in paragraph (g), fundamental emissions from intentional radiators operating
under this Section shall not be located in the frequency bands 54 MHz - 72 MHz, 76 MHz - 88 MHz,
174 MHz - 216 MHz or 470 MHz - 806 MHz. However, operation within these frequency bands is
permitted under other sections of this Part, e.g., Sections 15.231 and 15.241.

Test Results

- Refer to see the measured plot in next page.
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-9 kHz to 30 MHz

Radiated Emissions Test data

Test Date

October 02, 2015

Environmental of Test

(23.2+£0.1) °C, (48 £0) % R.H., (101.2 £ 0.0) kPa

The following table shows the highest levels of radiated emissions on both polarizations of horizontal and vertical.
Detector mode: CISPR Quasi-Peak mode (100 Hz, 9 kHz)

- Type of Modulation: BDR, EDR

Frequency
[MHZz]

Reading
[dB(uV)]

Polarization
(*H/**V)

Ant. Factor
[dB/m]

Cable Loss
[dB]

Result
[dB(uV/m)]

Limit
[dB(uV/m)]

Margin
[dB]

Emission attenuated more than
20 dB below the limit are not reported.

Result: All emissions below noise floor of 20 dB(pV/m).

NOTES:

Pohb=

*H

: Horizontal polarization , ** V : Vertical polarization

Result = Reading + Antenna factor + Cable loss
Margin = Limit - Result
The measurement was performed for the frequency range 9 kHz to 30 MHz according to FCC

Part 15.209.
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- Below 1 GHz (30 MHz to 1 GHz)

Test Date

Environmental of Test

October 02, 2015
(229+0.1)°C, (48 £ 0) % R.H., (101.2 £ 0.0) kPa

The following table shows the highest levels of radiated emissions on both polarizations of horizontal and vertical.
Detector mode: CISPR Quasi-Peak mode (6 dB Bandwidth: 120 kHz)

- Type of Modulation: BDR (Worst case)

Frequency | Reading | Polarization | Ant. Factor | Cable Loss | Height | Result Limit Margin
[MHz] | [dB(uV)] | (*H/™*V) [dB/m] [dB(UV)] | [em] |[dB(uV/m)]|[dB(uV/m)]| [dB]
256.34 15.69 H 11.92 2.19 387 29.80 46.00 16.20

NOTES:
1. *H :Horizontal polarization , ** V : Vertical polarization
2. Result = Reading + Antenna factor + Cable loss
3. Margin value = Limit - Result
4. The measurement was performed for the frequency range above 30 MHz according to FCC Part 15.209.

— : Limit

100.00 1000.00

30.00

Quasi-peak T

MHz
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- Above 1 GHz (1 GHz to 25 GHz)

Test Date

October 02, 2015

Environmental of Test

(23.3+0.2) °C, (45 + 0) % R.H., (99.3 + 0.0) kPa

- Type of Modulation: BDR

1. Low CH
Reading Result Limit Margin
Frequency [dB(uV)] Polarity FA“t- Cable | [dB(uv/m)] [dB(uV/m)] [dB]
. actor | Loss
[MHZz] (*H/**V) [dB/m] | [dB]
Peak [Average Peak |Average| Peak | Average Peak | Average
4 805.88 | 56.04 | 48.24 H 31.81|-34.65| 53.20 | 4540 | 73.97 53.97 20.77 8.57
2. Middle CH
Reading Result Limit Margin
Frequency [dB(uV)] Polarity | ANt | Gable | [dB(uv/m)] [dB(uV/m)] [dB]
. Factor | Loss
[MHZz] (*H/**V) [dB/m] | [dB]
Peak |Average Peak |Average| Peak | Average| Peak [ Average
4 884.66 | 58.37 | 53.27 H 32.09 |-34.66| 55.80 | 50.70 | 73.97 53.97 18.17 3.27
3. High CH
Reading Result Limit Margin
Frequency |  1dB(HV)] Polarity FA"t- Cable | [dB(uv/m)] [dB(uV/m)] [dB]
. actor | Loss
[MHZz] (*H/**V) [dB/m] | [dB]
Peak |Average Peak |Average| Peak | Average| Peak [ Average
4 963.44 | 58.30 | 51.20 H 32.37 |-34.67| 56.00 | 48.90 | 73.97 53.97 17.97 5.07

Result: No signal detect above second harmonic.
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- Type of Modulation: EDR

1. Low CH
Reading Result Limit Margin
Frequency|  [9BMEVI | polarity FA“t- CLab'e [dB(LV/m)] [dB(kV/m)] [dB]
[MHz] CH)| | dE‘B‘jtrf]; [g;?
Peak |Average Peak |Average| Peak | Average| Peak [ Average
591486 | 51.03 | 36.03 H 32.09 (-33.32| 49.80 | 34.80 | 73.97 53.97 2417 19.17
2. Middle CH
Reading Result Limit Margin
Frequency [dB(uV)] Polarity FA“t- CLab'e [dB(uV/m)] [dB(uV/m)] [dB]
[MHz] CH)| | dch/tr?]; [3513
Peak [Average Peak |Average| Peak | Average Peak | Average
4 884.66 | 53.47 | 44.97 H 32.09 (-34.66| 50.90 | 42.40 | 73.97 53.97 23.07 11.57
3. High CH
Reading Result Limit Margin
Frequency| 9BV | polarity FA“t- CLab'e [dB(RV/m)] [dB(LV/m)] [dB]
[MHz] (V)| | daBC/tn‘;; [;);T
Peak |Average Peak |Average| Peak | Average| Peak [ Average
4 963.44 | 53.90 | 46.20 H 32.37 |-34.67| 51.60 | 43.90 | 73.97 53.97 22.37 10.07

Result: No signal detect above second harmonic.

NOTES:

*H

ook wb=

: Horizontal polarization , ** V : Vertical polarization
Cable loss = Cable loss + Amp. Gain
Result = Reading + Antenna factor + Cable loss
Margin value = Limit - Result
Measuring frequencies from 1 GHz to the 10™ harmonic of highest fundamental frequency.

Measurements above show only up to 6 maximum emissions noted, or would be lesser if no specific

emissions from the EUT are recorded(ie: margin > 20 dB from the applicable limit) and considered
that’s already beyond the background noise floor.
7. Spectrum setting:
a. Peak Setting 1 GHz to 10" harmonics of fundamental, RBW = 1 MHz, VBW = 1 MHz, Sweep = Auto
b. AV Setting 1 GHz to 10™ harmonics of fundamental, RBW = 1 MHz, VBW = 10 kHz, Sweep = Auto
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Test Date

October 05, 2015

Environmental of Test (22.6 £ 0.0) °C, (43 + 0) % R.H., (102.3 £ 0.0) kPa

Plots of Spurious Emissions (Conducted Measurement) (BDR)
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Plots of Spurious Emissions (Conducted Measurement) (EDR)
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5 Agilent
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[CH High]

i Agilent R T
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5.8 Conducted Emissions Measurement

EUT Mobile Printer / WSP-R242
Limit apply to FCC Part 15.207
Test Date October 05, 2015

Environmental of Test

(22.7 £ 0.1) °C, (42 £ 0) % R.H., (102.3 + 0.0) kPa

Operating Condition

RF transmitting continuously during the tested.

Result

Passed by 7.45 dB

Limit

For an intentional radiator that is designed to be connected to the public utility (AC) power line, the
radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies within the band 150 kHz to 30 MHz shall not exceed the limits in the following table, as
measured using a 50 yH/50 ohms line impedance stabilization network (LISN). Compliance with the
provisions of this paragraph shall be based on the measurement of the radio frequency voltage
between each power line and ground at the power terminal. The lower limit applies at the boundary
between the frequencies ranges.

Conducted limit
Frequency of Emission [dB(pV)]
[MHZz] ]
Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

Test Results

- Refer to see the measured plot in next page.
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Conducted Emission Test Data

The following data and graph shows the highest levels of conducted emissions on both polarizations of
hot and neutral line.
Detector mode: CISPR Quasi-Peak mode (6 dB Bandwidth: 9 kHz)

NOTES:

Please see the measured data and graph in next page.

The Level (Result) value was included the reading, LISN factor and cable loss.

Delta (Margin) value = Limit - Level (Result)

Measurement were performed at the AC Power Inlet in the frequency band of 150 kHz ~ 30 MHz

according to the FCC Part 15.107(a) Class B.

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

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

Pob=
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Line: HOT

ETL EMC Laboratory

Conducted Emission Test Result

EUT:

ETLT150923.0078

Manuf:

Op Cond:

Operator:

Test Spec:
Comment:

HOT

Detectors: X PK/+ AV

Meas

Prescan Measurement:

see scan settings

1

Time:

6

Peaks:

10 dB

Acc Margin:
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ETL EMC Laboratory

Conducted Emission Test Result

EUT:

Manuf:

Op Cond:

Operator:

Test Spec:

Comment: HOT
Prescan Measurement:
Peak Search Results
Frequency PK Level
MHz dBpVv
0.151 51.08
0171 49 60
0.194 48 11
0277 44 87
0544 47 .00
0971 4316
1.735 42 92
227 43 60
4905 3934
8.445 3920
11.07 39.07
16.94 4578
Frequency AV Level
MHz dBpv
0.151 2159
0171 21.71
0.194 2673
0277 27.88
0.544 3398
0.971 2935
1.735 2693
227 2872
4905 2479
8.445 2678
11.07 2336
16.94 3216

ETLT150923.0078

* limit exceeded

Detectors:

Meas Time:

Peaks:

Acc Margin:

PK Limit

dBpv

6594
64.91
63.86
60.91
56.00
56.00
56.00
56.00
56.00
60.00
60.00
60.00

AV Limit

dBpVv

5594
54.91
53.86
50.91
46.00
46.00
46.00
46.00
46.00
50.00
50.00
50.00

XPK/+AV

see scan settings

16
10dB

PK Delta
dB

14.86
15.31
15.75
16.04
9.00

12.84
13.08
12.40
16.66
20.80
2093
14.22

AV Delta
dB

34.35
33.20
2713
23.03
12.02
16.65
19.07
17.28
21.21
23.22
26.64
17.84
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AV B

see scan settings
QF_B

XPK/+ AV
16
10 dB

FCC TEST REPORT

Detectors:
Meas Time:
Peaks:

Acc Margin:

ETLT150923.0078

MNeutral

Conducted Emission Test Result
dBpv

ETL EMC Laboratory
EUT:

Prescan Measurement

Test Spec-

Op Cond:
Operator:
Comment:

Manuf:

&€ -Testing Laboratory
Line: Neutral
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ETL EMC Laboratory
Conducted Emission Test Result

EUT: ETLT150923.0078

Manuf:

Op Cond:

Operator:

Test Spec:

Comment: MNeutral

Prescan Measurement: Detectors:
Meas Time:
Peaks:
Acc Margin:

Peak Search Resulis

Frequency PK Level PK Limit
MHz dBpv dBpvV
0.161 51.19 65.41
0.203 A7 97 63.49
0.269 4365 61.15
0.547 48 55 56.00
0773 4544 56.00
0971 44 25 56.00
1.67 4362 56.00
242 4370 56.00
351 4317 56.00
543 4029 60.00
14.1 40.82 60.00
179 45 61 60.00
Frequency AV Level AN Limit
MHz dBpv dBuVvV
0161 21.81 5541
0.203 29.30 53.49
0.269 2826 51.15
0547 3530 46.00
0773 31.78 46.00
0.971 2078 46.00
167 3001 46.00
242 2991 46.00
351 26.62 46.00
543 2418 50.00
14.1 26.18 50.00
179 3457 50.00

* limit exceeded

XPK/+ AV

see scan settings

16
10 dB

PK Delta
dB

14.22
1552
17.50
7.45

10.56
11.75
12.28
12.30
12.83
19.71
19.18
14.39

AV Delta
db

33.60
2419
22.89
10.70
14.22
16.22
15.99
16.09
19.28
25.82
23.82
1543
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5.9 Radio Frequency Exposure

Standard Applicable:

According to §1.1307(b)(1), systems operating under the provisions of this section shall be operated in a
manner that ensure that the public is not exposed to radio frequency energy level in excess of the Commission’s
guideline.

This is a Portable device with its physical nature to be used nearby, the distance between radiating structure
and human is less than 20 cm.

As per KDB 447498 D01, The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test
separation distances < 50 mm are determined by:

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] *
[Vf(GHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where

f (GHz) is the RF channel transmit frequency in GHz
Power and distance are rounded to the nearest mW and mm before calculation
The result is rounded to one decimal place for comparison

Measurement Result:

This is a portable device and the Max peak output power is (2.24 mW) lower than the threshold given and
derived as above, where

=2.24 (mW) / 5 (mm) * 12.402 (GHz) = 0.69 < 3.00
As the result of calculation result indicates, the RF exposure generating from given transmitter (transmitter

employed digital modulation) can be excluded from SAR measurement, and is deemed compliant with RF
exposure as per FCC.

T Output Target Allowed Max tune Max tune | Separation
ype of Frequency Power power tolerance up power up power distance RF Limit
Modulation [MHz] exposure
[dBm] [dBm] [dB] [dBm] [mW] [mm]
2402 3.30 1.5 +2.00 3.5 2.24 5 0.69 3.00
BDR 2441 2.18 0.5 +2.00 25 1.78 5 0.56 3.00
2480 2.34 0.5 +2.00 25 1.78 5 0.56 3.00
2402 0.89 -1.0 +2.00 1.0 1.26 5 0.39 3.00
EDR 2441 -0.66 -2.5 +2.00 -0.5 0.89 5 0.28 3.00
2480 -0.60 -2.5 +2.00 -0.5 0.89 5 0.28 3.00
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6. SAMPLE CALCULATION

Sample Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor.

The basic equation with a sample calculation is as follows:
FS =RA + AF + CF - PA

Where FS = Field Strength
RA = Receiver Amplitude
AF = Antenna Factor
CF = Cable Attenuation Factor
PA* = Preamplifier Factor

* PA is only be used for the measuring frequency above 1 GHz.

dB(pV) = 20 logqo (MV) : Equation
dB(pV) =dBm + 107

Example : @ 4 884.66 MHz

Class B Limit = 53.97 dB(uV/m)

Reading = 53.27 dB(pV)

Antenna Factor + (Cable Loss + Amp. Gain) = 32.09 + (-34.66) = -2.57 dB(uV/m)
Total =50.70 dB(uV/m)

Margin =53.97 - 50.70 = 3.27 dB

= 3.27 dB below Limit
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7. List of test equipments used for measurements

Test Equipment Model Mfg. Serial No. | Cal. Date Ca[;'a Due
X EMI Test Receiver ESVS 10 R&S 835165/001 | 15.03.17 | 16.03.17
X EMI Test Receiver ESCS30 R&S 847793/005 | 15.03.17 | 16.03.17
X EMI Test Receiver ESCI7 R&S 100851 15.09.04 | 16.09.04
X Two-Line V-Network ENV216 R&S 101715 15.03.16 | 16.03.16
X LISN 3816-2 EMCO 1001 15.04.22 | 16.04.22
X Loop Antenna 6502 EMCO 00033743 | 14.09.23 | 16.09.23
X LogBicon Antenna VULB9160 Schwarzbeck 3164 15.06.08 | 17.06.08
X Horn Antenna BBHA 9120D Schwarzbeck 826 14.04.02 | 16.04.02
x| PSA SeArri“:Tyizfc"um E4440A Agilent MY46185482 | 15.03.18 | 16.03.18
X System Power Supply 6030A Agilent MY41000553 | 15.03.16 | 16.03.16
X Amplifier TK-PA18 TESTEK 120020 15.09.03 | 16.09.03
[ |  BandRejectFilter  |')COY 240224801 Wainwright 2 15.09.03 | 16.09.03
X Highpass Filter )’:’:g_’ég'g ‘I’let?l‘:lr:g:tt 15 15.03.17 | 16.03.17
X Attenuator BW-S10-2W263+ Mini-Circuits - 15.03.16 | 16.03.16
X Controller HD2000 HD GmbH CH25 N/A N/A
X Turn-Table TT1.35SI SES - N/A N/A
X Antenna Master AM 4.5 SES - N/A N/A
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