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Scope: Measurement and determination of electromagnetic emissions (EME) of radio frequency devices
including intentional and / or unintentional radiators for compliance with technical rules and regulations of
the Federal Communications Commission.

1. General Information

Applicant: OHSUNG ELECTRONICS CO., LTD.

Applicant Address: #181 Gongdan-dong, Gumi-si, Gyeongbuk, Republic of Korea
Manufacturer: OHSUNG ELECTRONICS CO., LTD.

Manufacturer Address: #181 Gongdan-dong, Gumi-si, Gyeongbuk, Republic of Korea

Contact Person: Mr. Hak-Ki Kim / General Manager
Tel. Number: +82-54-468- 7281

Fax Number: +82-54- 461- 8368

FCC ID.
Equipment Class
EUT Type

Model Name
Rule Part(s)

Test Method
Type of Authority
Test Procedure(s)
Dates of Test

Place of Test

Test Report Number

Dates of Issue

OZ5URCHCMC1

Digital Transmission System (DTS)

Base Station

HCM-C1

FCC Part 15 Subpart C-Intentional Radiator § 15.247

ANSI C63.10 (2009)

Certification

ANSI C63.4 (2009), KDB558074 D01 DTS Meas Guidance v03r02(June 5,2014)
November 25 ~ December 10, 2014

GUMI UNIVERSITY EMC CENTER (FCC Registration No.: 100749, 443957)
37 Yaeun-ro, Gumi-si, Gyeongsangbuk-do, 730-711, Korea

GETEC-E3-14-089

December 12, 2014

EUT Type: Base Station
FCC ID.: OZ5URCHCMCL1
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2. Introduction

The measurement procedure described in American National Standard for Methods of Measurement of Radio-Nose
Emissions From Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz (ANSI C63.4-
2009) was used in determining radiated and conducted emissions emanating from OHSUNG ELECTRONICS CO.,
LTd. Base Station (Model name: HCM-C1)

These measurement tests were conducted at GUMI UNIVERSITY EMC CENTER.

The site address is 37 Yaeun-ro, Gumi-si, Gyeongsangbuk-do, 730-711, Gyeongnam 641-713, Korea

This test site is one of the highest point of GUMI UNIVERSITY at about 200 kilometers away from Seoul city and
40 kilometers away from Daegu city. It is located in the valley surrounded by mountains in all directions where
ambient radio signal conditions are quiet and a favorable area to measure the radio frequency interference on open
field test site for the computing and ISM devices manufactures. The detailed description of the measurement facility
was found to be in compliance with the requirements of §2.948 according to ANSI C63.4 (2009)

Songhim—ri

K y Warho 2Ci)-ri
GUMI UNIVERSITY EMC CENTER

/Ansemg Lib-ri 37 Yaeun-ro, Gumi-si,
Dasikeri Gyeongsangbuk-do, 730-711,

Woriho 10i1)-ri Gyeongnam 641-713, Korea
Seonju-dong Munseong 20i3-ri Tel: +82-54-440-1195

Fax: +82-54-440-1199

Doryang-dong

Jisan—dong
Daezeong reservoir
eong J{sami-—dang
inpyeong 261 2—dong
Daezeong-ri
Woripyeong 1011 )-dong

GELMOSAN FESErvoir Songjeong-tong FGuni-si Sinpyeong 10i10-
Wonnam-dong Hyeanggak 1(il)-dong

Guwangpyeong—dang

Fig 1. The map above shows the GUMI UNIVERSITY in vicinity area.
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3. Product Information

3.1 Description of EUT

The Equipment under Test (EUT) is the OHSUNG ELECTRONICS CO., LTD. Base Station
(Model Name: HCM-C1) FCC ID.: OZ5URCHCMC1

EUT Type Base Station

Model Name HCM-C1

Serial Number Prototype

Highest clock frequency 133 MHz

Crystal & Clock frequency | CRYSTAL : 26 MHz, 12 MHz, 32.768 kHz
OSC : 50 MHz

RESONATOR : 12 MHz

RF Frequency 2412 MHz ~ 2 462 MHz

External connector DC jack 12 V 1 EA, Ethernet port 1 EA, IR Emitter port 4 EA
Microprocessor ARMO9 400 MHz

RAM 128 Mbyte DDR2

NAND 128 Mbyte

IR Range

(Line of Sight via infrared)

30 to 50 feet, depending on the environment

Macro Capability

Up to 255 setps each, however nesting is allowed

Wi-Fi IEEE 802.11 b/g/n

Size 1.18”(H) by 4.63”(W) by 4.63”(D)
Weight 5.19 oz

Power 12V,DC1A

3.2 Definition of models

- None.

EUT Type: Base Station

e

FCC ID.: OZ5URCHCMC1
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3.3 Support Equipment / Cables used

3.3.1 Used Support Equipment

Description Manufacturer Model Name SIN & FCC ID.

S/N: ONBA4300168A100683B7460

Notebook computer SAMSUNG NT-Q45 FCC ID.: N/A.

1) The Notebook computer be used to RF conducted and radiated test as E.U.T RF control equipment
See “Appendix E — Test Setup Photographs” for actual system test set-up

3.3.2 System configuration

Description Manufacturer Model Name SIN & FCC ID.
S/N: None.
AC adaptor MEILE GROUP LTD MLF-A00121201000U0075 FCCID.: N/A.

1) Input rating: AC (100 ~ 240) V, 50/60 Hz, 0.4 A
Output rating: DC 12 V, 1 A

3.3.3 Used Cable(s)

Cable Name Condition Description

Adaptor DC power Connected to the EUT and AC/DC adaptor. 1.75 m Unshielded.

3.4 Modification Item(s)

-. None

EUT Type: Base Station

FCC ID.: 0Z5URCHCMCL E
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4. Description of tests

4.1 Test Condition

determine maximum emission level.

®  Operating condition during the test(s) :

The representative and worst test mode(s) were noted in the test report.

® Test Voltage / Frequency: AC 120 V /60 Hz (DC 12 V AC/DC adaptor)

-. Continuous RF transmitting mode with nominal maximum RF output power.
-. The RF transmitting signal is DSSS and OFDM modulation signal.
Operating channel frequency and moderation technology

The EUT was installed, arranged and operated in a manner that is most representative of equipment as typically used.

The measurements were carried out while varying operating modes and cable positions within typically arrangement to

Mode Available channel Modulation Technology Data rate (Mbps)
IEEE 802.11 b 1to11 DSSS 11
IEEE 802.11 g lto 11 OFDM 54
IEEE 802.11 n 1to11 OFDM 72.2

-. Test condition (description of RF setting)
Following photograph with the specific test software “Tera term(V4.64)” are used to set the product

File Edit Setup Control Window Resize Help

henecd loging athékl: ath6kl_cfe80211 conmect: sme=infp = 00

rcfoB0211: Calling CROA to update world regulatory conain

1990211: Horld vegulatory donain updaled:

1980211 (start_freq - end freq @ banduidth), [max_anienna_gain, na<_eirp)

fg8l211: [2402lﬂﬂ Wiz - 2472000 Kiz 6 40000 Kz), (300 Bi, 2000 nEa
cfg80211: (2457000 KHz - 2402000 Kdz @ 20000 KAz), (300 n@i, 2000 ra)
cfg80211: (2474000 KHz - 2494000 K4z @ 20000 KHz), (300 nBi, 2000 rEa)
cfgfl211: (5140000 KHz - 5360000 K4z @ 40000 IEH;], (WA, 3000 nBn)
efgf0211: (5460000 KRz - 5860000 K4z @ 40000 KHz), (MR, 3000 nBn)
oot

Passuord:

H

thekl: athfkl_cf 80211 connect: sne->afp = 0

rfg80211: Calling CROA to update world requlatory demain

cfg80211: World regulatory donain updated:

80211 (start_freq - end freq @ banduidth), (nax_anlenna_gein, nax_eirp)
fg80211: (2402000 KHz - 2472000 Kz @ 40000 Kdz), (300 tBi, 2000 nBa
cfgB0211: (2457000 Khiz - 248200[! iz € 20000 HHA, (300 nSJ 2000 na)

i gB0211: (2474000 KHz - 2494000 Kiz @ 20000 KHz), (300 nBi, 5000 nba)
cigfl211: (5140000 Kbz - 535IJUBIJ Kz @ 40000 I!H‘], (WA, 3000 nén)
tlgﬂ[l?i]: (5460000 KHz - 5860000 Kdz @ 40000 KHz), (N/A, 3000 nBn)

Login incorrect

cn-cl login: root

o0t Bhcri- :1 “# vrod athik]_sdie.ko

rootPheri-cd: ¥ nodprobe athbkl _sdio.ko testnode=1

athfil: temporary uar to aveid sdio crc error

IPv6: ADDRCOMFCHETDEY_UP): wland: link is not veady

athék1: wni is not ready

athbkl: arf003 hu 2.1.1 '610 fu 3.4.0.225. SHIRTPHI!P{ api 4 testnode

athtkl: Current athfkl driver version is: 3.4,
ootbhen cli“# /baserbin/athtestond i uland
wrate 11

nd 801 length 56 respheeded 0

t?( h99 tafreq 1 —twpur 10

180211: sending ressage
oot Bher-c1: "# i

Fig 1. Photograph of RF test software (Tera term)

Test Software version Tera Term_RF power setting value
Frequency 2412 MHz 2 437 MHz 2 462 MHz
IEEE 802.11 b 4 4 4
IEEE 802.11 g 4 4 4
IEEE 802.11 n 4 4 4
& COM11:115200baud - Tera Term VT = S0 @

EUT Type: Base Station
FCC ID.: OZ5URCHCMCL1
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4.2 General Test Procedures

Conducted Emissions

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

Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3 m away from the receiving antenna, which varied from
1 m to 4 m to find out the highest emission. And also, each emission was to be maximized by changing the polarization
of receiving antenna both horizontal and vertical. In order to find out the max. emission, the relative positions of this
hand-held transmitter (EUT) was rotated through three orthogonal axes according to the requirements in Section

13.1.4.1 of ANSI C63.4 (2009)

Conducted Antenna Terminal

See Section from 9.1 to 9.2.(KDB 558074)

4.3 Test methodology

FCC KDB 558074 D01 DTS meas Guidance v03r02 dated June, 05, 2014 entitled “Guidance for Performing
Compliance Measurements on Digital Transmission Systems(DTS) and the measurement procedure described in the
American National Standard for Testing Unlicensed Wireless Devices(ANSI C63.4-2009) Operating Under §15.247”

were used in the measurement.

4.4 References Standards

- FCC Part 15 (2009) Subpart C-Intentional Radiator §15.247

- ANSI C 63.10 (2009): American National Standard for Testing Unlicensed Wireless Devices

- ANSI C 63.4 (2009): American National Standard for Methods of Measurement of Radio-Noise Emissions from Low-
Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

- KDB 558074 D01 DTS meas Guidance v03r02 (Jun 5, 2014): Guidance for Performing Compliance Measurements

on Digital Transmission Systems (DTS) Operating Under §15.247

EUT Type: Base Station

FCC ID.: 0Z5URCHCMCL E
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5. Antenna Requirement - §15.203
An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the applicant
can be used with the device. The use of 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.

5.1 Description of Antenna

The OHSUNG ELECTRONICS CO., LTD. Base Station (Model Name: HCM-C1) comply with the requirement of
§15.203 with a PCB pattern antenna permanently attached to the transmitter.

EUT Type: Base Station

FCC ID.: 0Z5URCHCMCL E
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6. Conducted Emission

-Test Description
The Line conducted emission test facility is inside a4 m X 8 m X 2.5 m shielded enclosure. (FCC Registration
No.: 100749)
The EUT was placed on a non-conducting 1.0 m by 1.5 m table, which is 0.8 m in height and 0.4 m away from the
vertical wall of the shielded enclosure.
The EUT is powered from the Rohde & Schwarz LISN (ENV216) and the support equipment is powered from the
Rohde & Schwarz LISN (ENV216). Powers to the LISN are filtered by high-current high insertion loss power line
filter.
Sufficient time for 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 (Rohde & Schwarz, ESCI).
Exploratory measurements were conducted to identify the highest emission by operating the EUT in a range of typical
modes of operation, cable positions, system configuration and arrangement.
Based on exploratory measurements, the final measurements were conducted at the worst test conditions.

Exploratory measurements were scanned using Peak mode of EMI Test receiver from 150 kHz to 30 MHz with 20 ms
sweep time. The final measurements were measured with Quasi-Peak and Average mode.

The bandwidth of EMI Test Receiver was set to 9 kHz. Interface cables were connected to the available interface
ports of the test unit. Excess cable lengths were bundled at center with 30 cm ~ 40 cm.

80 B RRRaRass ias s ignansgatsiaiiiniii a8 EEISREI iRl B R ER R st

Frequenc: Impedance
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Fig 2. Impedance of LISN
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6.1 Operating Environment

Temperature : 19.2°C
Relative Humidity : 25.1 % R.H.

6.2 Test Set-up

The conducted emission measurements were performed in the shielded room.

The EUT was placed on wooden table, 0.8 m heights above the floor, 0.4 m from the reference ground plane (GRP)
wall and 0.8 m from AMN & ISN.

AMN is bonded on horizontal reference ground plane.

The ground plane, which was electrically bonded to the shield room, ground system and all power lines entering the
shield room, were filtered.

6.3 Measurement Uncertainty

The measurement uncertainty was calculated in accordance with ISO “Guide to the expression of uncertainty in
measurement.”

The measurement uncertainty was given with a confidence of 95 %.

Test Items Uncertainty Remark
Conducted emission (9 kHz ~ 150 kHz) +3.89 dB Confidence level of approximately 95 % (k = 2)
Conducted emission (150 kHz ~ 30 MHz) +3.37dB Confidence level of approximately 95 % (k = 2)

EUT Type: Base Station

FCC ID.: 0Z5URCHCMCL E
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6.4 Limit
RFI Conducted FCC Limit(dBuV/m) Class B
Freq. Range Quasi-Peak Average
150 kHz ~ 0.5 MHz 66 ~ 56* 56 ~46*
0.5 MHz ~ 5 MHz 56 46
5 MHz ~ 30 MHz 60 50

*Limits decreases linearly with the logarithm of frequency.

6.5 Test Equipment used

Model Name Manufacturer Description Serial Number Due to Calibration
W - ESCI Rohde & Schwarz EMI test receiver 100237 Apr 30. 2015
W - ENV216 Rohde & Schwarz LISN 100173 Apr 30. 2015
O- ENV216 Rohde & Schwarz LISN 100172 Apr 30. 2015
O- ISNT8 TESEQ. GmbH ISN 24568 May 23. 2015
6.6 Test data for Conducted Emission
-. Test Date : December 10, 2014
-. Reference Standard  : Part 15 Subpart C, Sec. 15.207
-. Test Procedure(s) : ANSI C63.4 (2009), KDB558074 D01 DTS Meas Guidance v03r02(June 5,2014)
-. Operating Condition : RF transmitting mode (IEEE 802.11 n: 2 437 MHz)
-. Frequency rage :0.15MHz ~ 30 MHz
-. Comment :

EUT Type: Base Station
FCC ID.: OZ5URCHCMCL1
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~ 5071 o
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-
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o
I ’
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10T &
0 1 1 1t 1 1 111 1 1
150k 300 400500 800 1M M 3M 4M 5M6 8 10M 20M  30M
Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit Comment
(MHz) (dBuVv) Time (kHz) (dB) (dB) (dBuv)
(ms)
0.150000 53.7 | 100.0 9.000| Off [N 9.7 12.3 66.0
0.161194 52.0| 100.0 9.000 | Off |L1 9.7 134 65.4
0.269400 46.2 | 100.0 9.000| Off [N 9.7 15.0 61.1
0.366413 35.6| 100.0 9.000 | Off |L1 9.7 23.0 58.6
11.728069 9.5, 100.0 9.000 | Off |L1 10.0 50.5 60.0
24.197906 32.0| 100.0 9.000| Off [N 10.2 28.0 60.0
24.235219 31.7| 100.0 9.000| Off | N 10.2 28.3 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit Comment
(MHz) (dBuVv) Time (kHz) (dB) (dB) (dBuV)
(ms)
0.150000 35.5| 100.0 9.000 | Off |N 9.7 20.5 56.0
0.161194 348 100.0 9.000 | Off | L1 9.7 20.6 55.4
0.269400 29.0| 100.0 9.000 | Off |N 9.7 221 51.1
0.366413 20.5| 100.0 9.000 | Off | L1 9.7 28.1 48.6
11.728069 28| 100.0 9.000 | Off | L1 10.0 47.2 50.0
24.197906 24.0| 100.0 9.000 | Off |N 10.2 26.0 50.0
24.235219 23.6| 100.0 9.000 | Off | N 10.2 26.4 50.0

< Fig 3. Conducted emission result >

EUT Type: Base Station
FCC ID.: OZ5URCHCMCL1
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7. Maximum Peak Output Power Measurement

7.1 Operating environment

Temperature : 22.0°C
Relative Humidity : 37.8 % R.H.

7.2 Test Set-up (Layout)

-
L B

Power meter FUT

7.3 Limit

For systems using digital modulation in the (2 400~2 483.5) MHz, the limit for peak output power is 30 dBm The
limited has to be reduced by the amount in dB that the gain of the antenna exceed 6 dBi. In case of point-to-point
operation, the limit has to be reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

7.4 Test Equipment used

Model Number Manufacturer Description Serial Number Due to Calibration
B - NRVD Rohde & Schwarz Power meter 837794/048 Apr 29. 2015
B - NRP-Z32 Rohde & Schwarz Power sensor 100062 Apr 30. 2015
7.5 Test Result
-. Test Date : November 27, 2014
-. Reference Standard : Part 15 Subpart C, Sec. 15.247(b)(3) / ANSI C63.10 Clause 6.10.2.1 (a)
-. Test Procedure(s) : ANSI C63.4 (2009), KDB558074 D01 DTS Meas Guidance v03r02(June 5,2014)

. Operating Condition  : RF transmitting mode (Low: 2 412 MHz, Middle: 2 437 MHz, High: 2 462 MHz)
. Power Source :DC 12V
. Comment :

EUT Type: Base Station

FCC ID.: 0Z5URCHCMCL E
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Configuration IEEE 802.11 b
Frequency Peak Conducted Power Peak Conducted Power Max. Limit Result
(MH2) (mW) (dBm) (dBm)
2412 2.04 3.09 30.00 Complies
2 437 2.25 3.52 30.00 Complies
2 462 2.37 3.75 30.00 Complies
Configuration IEEE 802.11 g
Frequency Peak Conducted Power Peak Conducted Power Max. Limit Result
(MH2) (mW) (dBm) (dBm)
2412 4.39 6.42 30.00 Complies
2437 4.96 6.95 30.00 Complies
2 462 5.31 7.25 30.00 Complies
Configuration IEEE 802.11 n
Frequency Peak Conducted Power Peak Conducted Power Max. Limit Result
(MHz) (mW) (dBm) (dBm)
2412 3.89 5.90 30.00 Complies
2 437 5.28 7.23 30.00 Complies
2 462 4.75 6.77 30.00 Complies

EUT Type: Base Station
FCC ID.: OZ5URCHCMCL1
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8. Power Spectral Density Measurement
8.1 Operating Environment

Temperature : 24.10 °C
Relative Humidity : 40.0 % R.H.

8.2 Test Set-up (Layout)

: : -
et L1

Spectrum analyzer EUT

8.3 Limit
For digitally modulated systems, the power spectral density conducted from the intentional radiator to the antenna shall
not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission

8.4 Test Equipment used
Model Number Manufacturer Description Serial Number Due to Calibration

W - FSP Rohde & Schwarz Spectrum Analyzer 101431 Apr 30. 2015

8.5 Test Result

-. Test Date : November 28, 2014
-. Reference Standard : Part 15 Subpart C, Sec. 15.247(e) / ANSI C63.10 Clause 6.11.2
-. Test Procedure(s) : KDB558074 D01 DTS Meas Guidance v03r02(June 5,2014)

. Operating Condition  : RF transmitting mode (Low: 2 412 MHz, Middle: 2 437 MHz, High: 2 462 MHz)
. Power Source :DC 12V
. Comment

Spectrum Analyzer Setting:

-. Resolution bandwidth :3kHz

-. Video bandwidth : 10 kHz

-. Span frequency : 1.5 times the DTS bandwidth
-. Detector : Peak

-. Sweep time : Auto couple

-. Trace mode : Max. Hold

EUT Type: Base Station

FCC ID.: 0Z5URCHCMCL E
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Configuration IEEE 802.11 b

Frequency Conducted Power Max. Limit Result
(dBm) (dBm)
2412 MHz -20.47 8.00 Complies
2 437 MHz -20.08 8.00 Complies
2 462 MHz -19.87 8.00 Complies
Configuration IEEE 802.11 g
Frequency Conducted Power Max. Limit Result
(dBm) (dBm)
2412 MHz -23.65 8.00 Complies
2 437 MHz -23.53 8.00 Complies
2 462 MHz -23.04 8.00 Complies
Configuration IEEE 802.11 n
Frequency Conducted Power Max. Limit Result
(dBm) (dBm)
2412 MHz -22.69 8.00 Complies
2 437 MHz -21.89 8.00 Complies
2 462 MHz -22.25 8.00 Complies

EUT Type: Base Station
FCC ID.: OZ5URCHCMCL1
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Power Density Plot on configuration IEEE 802.11 b /2 412 MHz

*RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -20.47 dBm
Ref O dBm *Att 10 dB SWT 1.05 s 2.411347624 GHz
o
1o
I--20 - TDF
-3
3DB
1 T
+-50
~-60
-70
Center 2.412 GHz 927 kHz/ Span 9.27 MHz
Date: 28.NOV.2014 15:21:05
Power Density Plot on configuration IEEE 802.11 b / 2 437 MHz
*RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -20.08 dBm
Ref O dBm “Att 10 dB SWT 1.05 s 2.436347624 GHz
[}
1o
--20
nmm'm I H I ra 1 ”qu"‘“l
I \\ M\\
D 1
--50
--60.
-70
Center 2.437 GHz 927 kHz/ Span 9.27 MHz

Date: 28.N0OV.2014 15:27:47

EUT Type: Base Station

FCC ID.: OZ5URCHCMC1 -
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Power Density Plot on configuration IEEE 802.11 b / 2 462 MHz

*RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -19.87 dBm
Ref O dBm *Att 10 dB SWT 1.05 s 2.461347624 GHz

LI "|r‘rw‘|
i

--50

--60

-70

Center 2.462 GHz 927 kHz/ Span 9.27 MHz

Date: 28.N0OV.2014 15:31:26

Power Density Plot on configuration IEEE 802.11 g/ 2 412 MHz

*RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -23.65 dBm
Ref O dBm “Att 10 dB SWT 2.8 s 2.410197630 GHz
[}
1o
—20: TDF
1
30—
| _40 f 30B
--50
-70
Center 2.412 GHz 2.469 MHz/ Span 24.69 MHz

Date: 28.N0OV.2014 15:40:13

EUT Type: Base Station

FCC ID.: OZ5URCHCMC1 -
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Power Density Plot on configuration IEEE 802.11 g/ 2 437 MHz

*RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -23.53 dBm
Ref O dBm *Att 10 dB SWT 2.8 s 2.435447616 GHz
o
1o
| 0 TDF
1
30—
|40 Fl | 3DB
-50
-70
Center 2.437 GHz 2.469 MHz/ Span 24.69 MHz
Date: 28_.NOV.2014 15:42:16
Power Density Plot on configuration IEEE 802.11 g/ 2 462 MHz
*RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -23.04 dBm
Ref O dBm “Att 10 dB SWT 2.8 s 2.466391734 GHz
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|40 4 30B
-50
-70
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EUT Type: Base Station
FCC ID.: OZ5URCHCMCL1
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Power Density Plot on configuration IEEE 802.11 n/ 2 412 MHz

*RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -22.69 dBm
Ref O dBm *Att 10 dB SWT 3 s 2.417025063 GHz
o
1o
+-20 T TDF
30—
3DB
Center 2.412 GHz 2.65 MHz/ Span 26.5 MHz
Date: 28.N0OV.2014 15:46:19
Power Density Plot on configuration IEEE 802.11 n/ 2 437 MHz
*RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -21.89 dBm
Ref O dBm “Att 10 dB SWT 3 s 2.442021750 GHz
[}
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T
-70
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Date: 28.N0OV.2014 15:50:21

EUT Type: Base Station

FCC ID.: OZ5URCHCMC1 -




Order Number : GETEC-C1-14-456 FCC Part 15 Subpart C
Test Report Number  : GETEC-E3-14-089 Page 23/43

Power Density Plot on configuration IEEE 802.11 n/ 2 462 MHz

*RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -22.25 dBm
Ref O dBm *Att 10 dB SWT 3 s 2.467025062 GHz
o
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+-20: 4 TDF
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EUT Type: Base Station

FCC ID.: OZ5URCHCMC1 -
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9. 6 dB Spectrum bandwidth Measurement
9.1 Operating environment

Temperature : 22.0°C
Relative Humidity : 38.4 % R.H.

9.2 Test Set-up (Layout)

: ’ -
g | I

Spectrum analyzer EUT

9.3 Limit
For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz

9.4 Test Equipment used
Model Name Manufacturer Description Serial Number Due to Calibration

H- FSP Rohde & Schwarz Spectrum Analyzer 101431 Apr 30. 2015

9.5 Test result

-. Test Date : November 27, 2014
-. Reference Standard : Part 15 Subpart C, Sec. 15.247(a)(2)
-. Test Procedure(s) : ANSI C63.4 (2009), KDB558074 D01 DTS Meas Guidance v03r02(June 5,2014)

. Operating Condition  : RF transmitting mode (Low: 2 412 MHz, Middle: 2 437 MHz, High: 2 462 MHz)
. Power Source :DC 12V
. Comment :

Spectrum Analyzer Setting:

-. Resolution bandwidth : 100 kHz

-. Video bandwidth : 300 kHz

-. Span frequency : 30 MHz

-. Detector : Peak

-. Trace mode : Max. Hold
-. Sweep time : Auto couple

EUT Type: Base Station

FCC ID.: 0Z5URCHCMCL E
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Configuration IEEE 802.11 b

Frequency 6 dB Bandwidth Min. Limit Result
(MH2z) (MH2z) (kHz)
2412 6.18 500 Complies
2 437 6.17 500 Complies
2 462 6.18 500 Complies
Configuration IEEE 802.11 g
Frequency 6 dB Bandwidth Min. Limit Result
(MH2z) (MH2z) (kHz)
2412 16.45 500 Complies
2 437 16.46 500 Complies
2 462 16.46 500 Complies
Configuration IEEE 802.11 n
Frequency 6 dB Bandwidth Min. Limit Result
(MH2z) (MH?2) (kHz)
2412 17.67 500 Complies
2 437 17.67 500 Complies
2 462 17.65 500 Complies

EUT Type: Base Station
FCC ID.: OZ5URCHCMCL1
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6 dB Bandwidth Plot on Configuration IEEE 802.11 b /2 412 MHz

“RBW 100 kHz Delta 1 [T1 ]

VBW 300 kHz 0.02 dB
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6 dB Bandwidth Plot on Configuration IEEE 802.11 b / 2 437 MHz

“RBW 100 kHz Delta 1 [T1 ]
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EUT Type: Base Station

FCC ID.: OZ5URCHCMC1 -
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6 dB Bandwidth Plot on Configuration IEEE 802.11 b / 2 462 MHz

“RBW 100 kHz Delta 1 [T1 ]
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6 dB Bandwidth Plot on Configuration IEEE 802.11 g /2 412 MHz
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EUT Type: Base Station

FCC ID.: OZ5URCHCMC1 -
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6 dB Bandwidth Plot on Configuration IEEE 802.11 g / 2 437 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11 g / 2 462 MHz
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EUT Type: Base Station
FCC ID.: OZ5URCHCMCL1
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6 dB Bandwidth Plot on Configuration IEEE 802.11 n/2 412 MHz
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6 dB Bandwidth Plot on Configuration IEEE 802.11 n/ 2 437 MHz
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EUT Type: Base Station
FCC ID.: OZ5URCHCMCL1
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6 dB Bandwidth Plot on Configuration IEEE 802.11 n/ 2 462 MHz
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10. Band Edge Measurement
10.1 Operating environment

Temperature : 24.0 °C
Relative Humidity : 40.2 % R.H.

10.2 Test set-up (Lay-out)

: ’ -
et L1

Spectrum analyzer EUT

10.3 Limit
Below -20 dB of the highest emission level of operating band (in 100 kHz resolution band width)

10.4 Test equipment used
Model Name Manufacturer Description Serial Number Due to Calibration

W - FSP Rohde & Schwarz ~ Spectrum Analyzer 101431 Apr 30. 2015

10.5 Test Result

-. Test Date : November 28, 2014

-. Reference standard : Part 15 Subpart C, Sec. 15.247(d)

-. Test Procedure(s) : ANSI C63.4 (2009), KDB558074 D01 DTS Meas Guidance v03r02(June 5,2014)
-. Operating condition : RF transmitting mode (802.11 b/g/n Low: 2 412 MHz, High: 2 462 MHz)

-. Power Source :DC 12V

-. Comment

The spectrum plots are attached on the following 8 images, D1 line indicates the highest level, D2 line indicates the 20
dB offset below D1. It shows compliance with the requirement in part 15.247(d)

Spectrum Analyzer Setting:

-. Resolution bandwidth : 100 kHz

-. Video bandwidth : 300 kHz

-. Detector : Peak

-. Trace mode : Max. Hold
-. Sweep time : Auto couple

EUT Type: Base Station

FCC ID.: 0Z5URCHCMCL E
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Low Band Edge Plot on Configuration IEEE 802.11 b /2 412 MHz
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High Band Edge Plot on Configuration IEEE 802.11 b / 2 462 MHz
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EUT Type: Base Station
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Low Band Edge Plot on Configuration IEEE 802.11 g /2 412 MHz
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High Band Edge Plot on Configuration IEEE 802.11 g / 2 462 MHz
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Low Band Edge Plot on Configuration IEEE 802.11 n/2 412 MHz
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High Band Edge Plot on Configuration IEEE 802.11 n /2 462 MHz
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Worst case result Emissions in non-Restricted frequency bands Plot
IEEE 802.11 b / 2 412 MHz (30 MHz to 3 GHz)
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IEEE 802.11 b / 2 412 MHz (6 GHz to 9 GHz)
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IEEE 802.11 b /2 412 MHz (12 GHz to 15 GHz)
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IEEE 802.11 b/ 2 412 MHz (15 GHz to 18 GHz)
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11. Radiated Emission

- Test Description
Exploratory Radiated measurements were conducted at the 3m semi anechoic chamber in order to identify the highest
emission by operating the EUT in a range of typical modes of operation, cable positions, system configuration and
arrangement.
Based on exploratory measurements, the final measurements were conducted at the worst test conditions.

Final measurements of below 1GHz were made at 3m Chamber (FCC Registration No.: 443957) or Open area test site
(FCC Registration No.: 100749) that complies with CISPR 16/ANSI C63.4.
Above 1GHz final measurements were conducted at the 3m Chamber (FCC Registration No.: 443957) only.

For measurements above 1GHz, the bottom side of 3m chamber was installed with absorbers in order to meet
SVSWR Limit.

Exploratory measurements were scanned using Peak mode of EMI Test receiver and final measurements were
measured with Quasi-Peak mode (Below 1GHz) and Peak & Average mode (Above 1GHz).

The measurements were performed by rotating the EUT 360° and adjusting the receive antenna height from 1.0 m to
4.0 m. All frequencies were investigated in both horizontal and vertical antenna polarity.
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Fig 4. Dimensions of test site (Below 1GHz)
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Fig 5. Dimensions of test site (Above 1GHz)
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11.1 Operating Environment

Temperature : 20.0 °C
Relative Humidity : 40.1 % R.H.

11.2 Test set-up

The formal radiated emission was measured at 3 m distance anechoic chamber.

The EUT was placed on a non-conductive turntable approximately 0.8 m above the ground plane.

The turntable with EUT was rotated 360°, and the antenna was varied in height between 1.0 m and 4.0 m in order to
determine the maximum emission levels.

This procedure was performed for both horizontal and vertical polarization of the receiving antenna.

11.3 Measurement uncertainty

The measurement uncertainty was calculated in accordance with ISO “Guide to the expression of uncertainty in
measurement”.

The measurement uncertainty was given with a confidence of 95 %.

Test Items (Semi anechoic chamber) Uncertainty Remark
Radiated emission (30 MHz ~ 300 MHz, 3 m, Vertical) +4.47 dB Confidence level of approximately 95 % (k = 2)
Radiated emission (30 MHz ~ 300 MHz, 3 m, Horizontal) +4.46 dB Confidence level of approximately 95 % (k = 2)
Radiated emission (300 MHz ~ 1 000 MHz, 3 m, Vertical) +4.74 dB Confidence level of approximately 95 % (k = 2)

Radiated emission (300 MHz ~ 1 000 MHz, 3 m, Horizontal) +4.70 dB Confidence level of approximately 95 % (k = 2)

Radiated emission (1 GHz ~ 6 GHz, 3 m) +5.28dB Confidence level of approximately 95 % (k = 2)
Radiated emission (6 GHz ~ 18 GHz, 3 m) +5.37dB Confidence level of approximately 95 % (k = 2)
11.4 Limit

20 dB in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within the restricted
band specified on 15.205(a) limit in the table below has to be followed.

Frequencies Field Strength Measurement Distance
(MHz) (microvolt/meter) (meters)
0.009 ~ 0.490 2400/F (kHz) 300
0.490 ~ 1.705 2400/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

[Limit at 3 m] = [Limit at 300 m] -40 X log (3 [m] /300 [m])
[Limit at 3 m] = [Limit at 30 m] -40 X log (3 [m]/ 30 [m])
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11.5 Test equipment used

Model Name Manufacturer Description Serial Number Due to Calibration

W - ESIB26 Rohde & Schwarz EMI Test Receiver 830482/010 Apr 29. 2015
B - FSP Rohde & Schwarz ~ Spectrum Analyzer 101431 Apr 30. 2015
B - VULB9160 Schwarzbeck Broadband test antenna 3193 Mar 25. 2016
- MCU066 ature GmbH Position Controller 1390306 N/A

W - TT2.5SI ature GmbH Turntable 1390307 N/A

H- AM4.0 ature GmbH Antenna Mast 1390308 N/A

H - BBHA9120D Schwarzbeck Horn antenna 207 Mar 07. 2016
H- 3160-09 ETS LINDGREN  Horn antenna LM3423 Nov 08. 2015
B - AFS44-00101800-25-10P-44 MITEQ Preamplifier 1258942 Jan 15. 2015
B - AFS44-00101800-25-10P-44 MITEQ Preamplifier 1258943 Jan 15. 2015

11.6 Radiated emission test data

-. Test Date : November 27, 2014
-. Reference standard : Part 15 Subpart C, Sec. 15.247(d) / ANSI C63.10
-. Test Procedure(s) 1 ANSI C63.4 (2009), KDB558074 D01 DTS Meas Guidance v03r02(June 5,2014)
-. Operating condition : RF transmitting mode (Low: 2 412 MHz, Middle: 2 437 MHz, High: 2 462 MHz)
-. Measuring distance :3m
-. Power Source :AC 120 V/ 60 Hz (DC 12 V Supply from AC/DC adaptor)
-. Note :
-. Measurement
Frequency 9 kHz ~ 90 kHz, 90 kHz ~ 150 kHz ~ 490 kHz ~ 30 MHz ~
range 110 kHz ~ 150 kHz 110 kHz 490 kHz 30 MHz 1 GHz Above I GHz
Detector type Peak / Average Quasi peak Peak / Average Quasi peak Quasi peak Peak / Average
IF bandwidth 200 Hz 200 Hz 9 kHz 9 kHz 120 kHz 1 MHz
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Result of radiated emission (9 kHz to 30 MHz)

No emission found between lowest internal used/generated frequencies to 30 MHz.

Result of radiated emission (30 MHz to 1 000 MHz)

(IEEE 802.11 b_2 462 MHz)

70T
65T
60T
55T FCC-Part 45 Class B
501
c T +
S 45T *
> ] ' .
=
c 40
5 1
-
4= L 3
30T *
8 B .74
25T ' il
20t - * AT
15T
10 } t t —t } t } } t t — |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final _Result
Frequency | QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpV/im) | (dBpV/m) (dB) Time (kHz) (cm) (deg) (dB)
(ms)
49.962878 27.25 40.00 12.75| 1000.0 120.000] 106.0|V 320.0] 145
112.827674 19.77 43.50 23.73 | 1000.0 120.000| 165.0|V 255.0| 13.4
177.771971 34.27 43.50 9.23| 1000.0 120.000| 100.0|V 160.0| 14.9
222.203890 34.47 46.00 11.53 | 1000.0 120.000| 159.0|H 34.0| 135
311.067228 33.00 46.00 13.00| 1000.0 120.000] 125.0|H 15.0| 17.7
711.097109 43.00 46.00 3.00| 1000.0 120.000] 119.0|H 0.0, 252
799.960447 45.00 46.00 1.00 | 1000.0 120.000] 118.0| H -4.0| 26.4
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Result of radiated emission (1 GHz to 25 GHz)

(IEEE 802.11 g 2 412 MHz)

Measurement Level L. . Positioning System
F Readina Vi - Limit Margin
requency eading Value . est Result 1BuV/ (dB) -
(MHz) (BuV/m) AF AMP/CL (dBuV/m) (dBpV/m) o Pal. Height | Angle
Peak Average | (dB/m) (dB) Peak Average | Peak |Average| Peak |Average| (H'V) (cm) (“)
1733.37 66.46 62.75 25.68 -37.74 54.40 50.69 74.00 54.00 19.60 331 H 100 iss
90
¢ Vertical
80 ___________________________________________________________ P S
A Horizontal O O O O Y O Y S O Y G Y E B
=
= PK Limit 80 k14— -—_a— o == —— — == e I N
E‘ A
== AV Limit = 50 —T ----------- N - L .. Ho—
‘ 40 __________________________________________________________ — = = — = —.
30 ___________________________________________________________ P S
20
1000 6000 11000 16000 21000
MH
*Comment : AMP/CL_Cable loss value + AMP gam value
AF : Antenna factor value
Pol. : H(Honzontal), V(Vertical)
Worst case Result of radiated emission (Band Edge)
(IEEE 802.11 n, 2 412 MHz)
Measurement Level .. . Positioning System
F Readne vl e Limit Margin ="
requency eading Value . est Result 1BuV/ B .
(MHz) (dByV/m) AF |AMP/CL (dByY 'm) (dBpV/m) (dB) Pal. Height | Angle
Peak Average | (dB/m) (dB) Peak Average Peak |Average| Peak | Average| (H/V) (cm) (9)
2390.00 79.07 62.87 26.96 -37.38 68.65 52.45 74.00 54.00 5.35 1.55 H 100 133
(IEEE 802.11 n, 2 462 MHZz)
Measurement Level Limi Marsi Positioning System
Fre ; Reading Value Test Result it Larem
[UEncy 3 E c ! 1BuV/ (dB) ig] o
(MHz) (dByV/m) AF |AMP/CL (dBuV/m) (dBpV/m) d Pal. Height | Angle
Peak Average | (dB/m) (dB) Peak Average Peak |Average| Peak |Average| (H/V) (cm) ®)
2483.50 79.54 63.37 27.21 -37.33 69.42 53.25 74.00 54.00 4.58 0.75 H 106 88
Note:

The amplitude of spurious emissions that are attenuated by more than 20 dB below the permissible value has no need to

be reported.
Emission level (dBuV/m) = 20 log Emission level (uV/m).
Corrected reading: Antenna factor + Cable loss + Preamplifier gain + Read value = Test result
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Worst case Result of radiated emission (1 GHz to 10" harmonics)

(IEEE 802.11 n, 2 412 MHz)

Measurement Level Limi Marsi Positioning System
Fre ; Reading Value Test Result - waren
quency ‘ “ IC dBuVim) B + ol
(MHz) (@B V/m) AF  [AMP/CL| (dBuV/m) (dBy (dB) Pol. | Height | Angle
Peak Average | (dB/m) (dB) Peak Average Peak | Average| Peak | Average| (H/V) (cm) ©)

The emission level was not found
| I \ | i [ l| |

(IEEE 802.11 n, 2 437 MHz)

Measurement Level Limi Marsi Positioning System
Fre ; Reading Value Test Result - waren
quency ‘ “ IC dBuVim) B + ol
(MHz) (@B V/m) AF  [AMP/CL| (dBuV/m) (dBy (dB) Pol. | Height | Angle
Peak Average | (dB/m) (dB) Peak Average Peak | Average| Peak | Average| (H/V) (cm) ©)

The emission level was not found
| | \ | i [ l| |

(IEEE 802.11 n, 2 462 MHz)

Measurement Level Limi Marsi Positioning System
Fre ; Reading Value Test Result - waren
quency ‘ “ IC dBuVim) B + ol
(MHz) (@B V/m) AF  [AMP/CL| (dBuV/m) (dBy (dB) Pol. | Height | Angle
Peak Average | (dB/m) (dB) Peak Average Peak | Average| Peak | Average| (H/V) (cm) ©)

The emission level was not found
| I \ | i [ l| |

Note:
Emission level (dBuV/m) = 20 log Emission level (uV/m).
Corrected Reading: Reading value + AF (Antenna Factor) + AMP/CL (Cable Loss + Preamp factor) = Test result

-Theend -
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