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TEST REPORT

1. Applicant
Name : M Seven System Ltd.
Address . 24F, Trust Tower Bldg, 275-7, Yangjae Dong, Seocho-gu, Seoul,
137-739, Korea
2. Products
Name . Digital Enhanced Cordless Telephone (mPERS)
Model : HDS10B(Base)
Manufacturer : MIC Korea Co., Ltd.
3. Test Standard/Method : FCC Part 15 Subpart D/ ANSI C63.17
4. Test Results : Positive

5. Use of Report D

6. Date of Application . December 22, 2011

7. Date of Issue : January 20, 2012
Tested bv Approved by

2 3 P :
(,@CO){!TF Z ooy s

Jong—gon Ban Jeong—min Kim
Telecommunication Center Telecommunication Center
Senior Engineer Manager

The test results contained apply only to the test sample(s) supplied by the applicant, and this test
report shall not be reproduced in full or in part without approval of the K7L in advance.
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1. GENERAL INFORMATIONS

1.1 Applicant (Client)

Name
Address

Contact Person
Telephone No.
Facsimile No.
E-mail address
Manufacturer

Manufacturer Address

1.2 Equipment (EUT)

Name

Model Name

FCC ID

IC Number
Operating Frequency
Number of channels
Type of Modulation
Hardware Version
Software Version

Serial No.

U= EY
Korea Testing Labaoratory

Report No.: 11-2341-044-02
Page 3 of 52 Pages

M Seven System Ltd.

24F, Trust Tower Bldg, 275-7, Yangjae Dong, Seocho-gu, Seoul,
137-739, Korea

CS Lee

82 2 368 8023

82 2 2057 0183

cslee@m?7system.com

MIC Korea Co., Ltd.

No. 813, 12th Daeryung Techno Town, 327-32, Gasan Dong, Geumcheon-gu,
Seoul, KOREA

Digital Enhanced Cordless Telephone (MPERS)

HDS10B

XOEHDS10B

1921.536 ~ 1928.448 MHz

5

GFSK

VWHD_0101.M01

HDS_VW8M_MA01.31

Prototype

723, Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910 KOREA
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FP-204-03-01
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1.3 Technical specifications

Frequency Band 1920 ~ 1930 MHz

Frame Period 10 ms

Time Slot Length 416.67 us

Slots 12 RX, 12 TX slots

Slot Structure 6 active duplex pairs per frame

Bit Rate 1.152 Mbit

Number of channels 5 RF Channels, 5x12=60 TDMA duplex Channels

Frequency Band Frequency

Channel 1 1921.536 MHz

Channel 2 1923.264 MHz

Channel 3 1924.992 MHz

Channel 4 1926.720 MHz

Channel 5 1928.448 MHz

1.4 Testing Laboratory

Korea Testing Labortory (KTL)

HESTg) (FRED 723, Haean-ro,Sangnok-gu, Ansan-si Gyunggi-Do , Korea

FCC registration number 408324

Industry Canada filing number JeyastsT

Test Engineer Jong-gon Ban

Telephone number +82 31 5000 133

Facsimile number +82 31 5000 149

E-mail address banjg@ktl.re.kr

723, Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910 KOREA Tel : +82-31-500-0133
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2. SUMMARY OF TEST RESULTS

Name of Test

Antenna Requirements

FCC Part

15.317, 15.203

Report No.: 11-2341-044-02

Test Procedure

ANSIC63.17

Declaration

Page 5 of 52 Pages

Verdict

Attestation

Digital Modulation Techniques

15.319(b)

6.1.4

Attestation

Emission Bandwidth

15.323(a)

6.1.3

Complies

Power adjustment for antenna gain

15.319(e)

4

Attestation

Conducted Emission

15.207(a)

ANSI| C63.4

Complies

Radiated Spurious Emissions

15.109(a)
15.209(a)

ANSI| C63.4

N/A

Peak transmit power

15.319(c)(e)

6.1.2

Complies

Power spectral density

15.319(d)

6.1.5

Complies

Automatically discontinue transmission

15.319(f)

Complies

In-band emissions

15.323(d)

Complies

Out-of-band emission

15.323(d)

Complies

Carrier frequency stability

15.323(f)

6.2.1

Complies

Frame repetition stability

15.323(e)

6.2.2

Complies

Frame period and jitter

15.323(e)

6.2.3

Complies

Monitoring time

15.323(c)(1)

734

Complies

Monitoring threshold

15.323(c)(2)

7.3.1

Complies

Maximum transmit time

15.323(c)(3)

8.2.2

Attestation

System acknowledgement

15.323(c)(4)

8.1.1&8.2.1

Complies

Least Interfered Channel

15.323(c)(5)

732,733

Complies

Random waiting

15.323(c)(6)

Attestation

Monitoring Bandwidth

15.323(c)(7)

Complies

Maximum reaction time

15.323(c)(7)

Complies

Monitoring antenna

15.323(c)(8)

Attestation

Duplex Connections

15.323(c)(10)

Attestation

located Device

Alternative Monitoring Interval for Co-

15.323(c)(11)

Attestation

Note 1 : Test results reported in this document relate only to the items tested
. ___________________________________________________________________________________________________________________________________________|]
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Note 2 : The required tests demonstrated compliance as per client declaration of test configuration, monitoring
methodology and associated pass/fail criteria
Note 3 : Test results apply only to the item(s) tested

* Modifications required for compliance
No modifications were implemented by KTL.
All results in this report pertain to the un-modified sample provided to KTL.
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3. TEST RESULTS

3.1 Antenna Requirements

3.1.1 Requirement

EUT must meet the antenna requirement of FCC Rule 15.203

B EUT uses a permanently attached antenna which is considered sufficient to comply with the provisions
of this rule.

[J EUT uses a unique antenna jack or electrical connector which is considered sufficient to comply with
the provisions of this rule.

3.1.2 Attestation

The EUT use permanently attached antennas.

. ___________________________________________________________________________________________________________________________________________|]
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3.2 Digital Modulation Techniques

3.2.1 Requirement

All transmissions must use only digital modulation techniques.

3.2.2 Attestation

The tested equipment is based on DECT technology described in the ETSI EN 300 175, the only difference is
that the channel allocation is modified to operate in the 1920-1930 MHz band.

723, Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910 KOREA Tel : +82-31-500-0133
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3.3 Emission Bandwidth

3.3.1 FCCrule - FCC 15.323(a)

(a) Operation shall be contained within the 1920-1930 MHz band. The emission bandwidth shall be less then

2.5 MHz. The power level shall be as specified in § 15.319(c), but in no event shall the emission bandwidth
be less than 50 kHz.

3.3.2 Test Procedure - ANSI C63.17 sub-clause 6.1.3.

3.3.3 Test Results

Channel ‘ Result (MHz) Limit (MHz) Verdict

1 1.476 2.5 Complies

2 1.391 2.5 Complies

3 1.475 2.5 Complies

Ch Freg 1.92845 GHz Trig  Free

Trace
Decupied Bandwidth 2 3

Clear Write

Ref 21 dBm Atten 25 dB
#Peak
Log Py Mlax Hold
10

dB/

Offst p Y h Min Hold
105 " e ,

L
dB

Wienw

Center 1.928 GHz Span 5 MHz
#Res BW 30 kHz #VBW 300 kHz Sweep 5.574 ms {401

1.1530 MHz xdB  -26.00 dB

Transmit Freq Errar 9.039 kHz More
% dB Bandwidth 1.476 MHz 1of2

— Emission Bandwidth of Ch 1 —
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e Agilent

R T IFrquChanneI

Ch Freg

Occupied Bandwidth

Ref 21 dBm

1.92493 GHz

Trig

Free

Zenter Freq
192489200 GHz

Atten 25 dB

Start Freqg
1.92249200 GHz

#Peak

Stop Freqg

Log

1.92749200 GHz

10

dB/

CF Step

Offst
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10.5

i) G Auto hdan

dB

Freq Offset

Center 1.925 GHz
#Res BW 30 kHz

Transmit Freg Error
% dB Bandwidth

#VBW 300 kHz

Occupied Bandwidth

1.2110 MHz

-3.841 khz
1.391 MHz

Span 5 MHz | 0.00000000 Hz

Sweep 5.574 ms (401

Signal Track

o,
99.00 % Off

-26.00 dB

Oce BW % Puwer
¥ dB

On

Scale Type

Log Lin

— Emission Bandwidth of Ch 3 —

e Agilent

1.92845 GHz Trig  Free

Ch Freg

Occupied Bandwidth

Ref 21 dBm Atten 25 dB

R T I Amplitude

#Peak

Log

10

dB/

Offst

10.5

dB

Span 5 MHz
Sweep 5.574 ms (401

Center 1.928 GHz
#Res BW 30 kHz

Occupied Bandwidth
1.2122 MHz

-10.257 khz
1.475 MHz

#VBW 300 kHz

99.00 %
-26.00 dB

Oce BW % Puwer
¥ dB

Transmit Freg Error
% dB Bandwidth

Ref Level
21.00 dBm

Attenuation
25.00 dB

Auto bdar

Scale/Diy
10.00 dB

Scale Type

Loy Lin

Presel Center

Fresel Adjust
0.00000000 Hz

More
1of3

— Emission Bandwidth of Ch 5 —
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3.4 Power adjustment for antenna gain

3.4.1 Test limit - FCC 15.319(e)

(e) The peak transmit power shall be reduced by the amount in decibels that the maximum directional gain of
the antenna exceeds 3 dBi.

3.4.2 Test results

The maximum antenna gain is 2.15 dBi.

723, Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910 KOREA Tel : +82-31-500-0133
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3.5 Radiated Out of Band Emission

3.5.1 Test procedure — FCC Part 15.209

3.5.2 Testresult

Not tested.

This test is not required if the Out-of-Band Emissions is tested conducted and is Pass.

. ___________________________________________________________________________________________________________________________________________|]
723, Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910 KOREA

Tel : +82-31-500-0133
http://www.ktl.re.kr Fax: +82-31-500-0149
FP-204-03-01




ktl 2NN Y Report No.: 11-2341-044-02
Karea Testing Labaratory Page 13 of 52 Pages

3.6 Peak transmit power

3.6.1 Test limit - FCC 15.319(c)

(c) Peak transmit power shall not exceed 100 microwatts multiplied by the square root of the emission
bandwidth in hertz. Peak transmit power must be measured over any interval of continuous transmission
using instrumentation calibrated in terms of an rms-equivalent voltage. The measurement results shall be
properly adjusted for any instrument limitations, such as detector response times, limited resolution
bandwidth capability when compared to the emission bandwidth, sensitivity, etc., so as to obtain a true peak
measurement for the emission in question over the full bandwidth of the channel.

Calculation of Peak transmit power Limit:

The antenna gain = 2.15 dBi

The measured emission bandwidth = 1.476 MHz

Limit : 5 log B(bandwidth in Hz) — 10 dBm = 20.85 dBm

The Maximum allowed peak transmit power is 20.85 dBm

3.6.2 Test procedure - ANSI C63.17 sub-clause 6.1.2.

3.6.3 Test results

Channel ‘ Result (dBm) Limit (dBm) Verdict

1 19.20 20.85 Complies

3 18.99 20.85 Complies

5 18.82 20.85 Complies

723, Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910 KOREA Tel : +82-31-500-0133
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i Agilent R U | Pealk Search
Mkr1  1.25 ps

Ref21 dBm Atten 25 dB 19.2 dBm

Peak ] e Meas Tools »
Log
10
dB/ Mext Peak
Offst
10.5
dB

MNext Pk Right
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Win Search

Fl-Pk Search
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— Peak transmit power of Ch 1 —

Mkr1  1.25 ps

Ref21 dBm Atten 25 dB 18.99 dBm
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Log “““]
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dB/ Next Peak
Offst
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Next Pk Right
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Min Search
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— Peak transmit power of Ch 3 —
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T Agilent R_T I Peak Search
Mkr1 2.5 ps

Ref21 dBm Atten 25 dB 18.82 dBm
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10
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— Peak transmit power of Ch 5 —
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3.7 Power spectral density

3.7.1 Test limit - FCC 15.319(c)

(d) Power spectral density shall not exceed 3 milliwatts in any 3 kHz bandwidth as measured with a spectrum
analyzer having a resolution bandwidth of 3 kHz.

3.7.2 Test procedure - ANSI C63.17 sub-clause 6.1.5.

3.7.3 Test results

Channel Result (mW) Limit (mW) Verdict

1 1.85 3 Complies

3 1.18 3 Complies

5 0.84 3 Complies

i Agilant R_T I Peak Search
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Ref 1.413 W Atten 35 dB 1.848 miy
Peak
Log
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dB/ Next Peak
Offst

105
dB
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Next Pk Right
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Res BW 3 kHz VBW 3 kHz Sweep 760 p= (401 pts) .

— Power spectral density of Ch 1 —
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— Power spectral density of Ch 5 —
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3.8 Automatically Discontinued Transmission

3.8.1 Test limit - FCC 15.319(f)

(f) The device shall automatically discontinue transmission in case of either absence of information to transmit
or operational failure. These provisions are not intended to preclude transmission of control and signaling
information or use of repetitive codes used by certain digital technologies to complete frame or burst
intervals.

3.8.2 Test procedure

The following tests simulate the reaction of the EUT in case of either absence of information to transmit or
operational failure after a connection with the companion devices is established.

Test EUT Reaction ‘ Verdict
Power removed from the EUT A/B/C Pass/Fail

EUT Switch Off A/B/C Pass/Fail

Hook-On by companion device A/B/C Pass/Fail

Hook-On by EUT A/B/C Pass/Fail

Power Removed from Companion Device A/B/C Pass/Fail

Companion Device Switch Off A/B/C Pass/Fail

A — Connection breakdown, Cease of all transmissions

B — Connection breakdown, EUT transmits control and signaling information

C — Connection breakdown, Companion Device transmits control and signaling information
NA — Not applicable

3.8.3 Testresults

Test EUT Reaction ‘ Verdict

Power removed from the EUT C Pass

EUT Switch Off C Pass

Hook-On by companion device NA Pass

Hook-On by EUT C Pass

Power Removed from Companion Device A Pass

Companion Device Switch Off NA Pass

723, Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910 KOREA Tel : +82-31-500-0133
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3.9 In-band emissions

3.9.1 Test limit - FCC 15.323(d)(2)

(d) Emissions outside the sub-band shall be attenuated below a reference power of 112 milliwatts as follows:
30 dB between the sub-band and 1.25 MHz above or below the sub-band; 50 dB between 1.25 and 2.5 MHz
above or below the sub-band; and 60 dB at 2.5 MHz or greater above or below the subband. Emissions
inside the sub-band must comply with the following emission mask: In the bands between 1B and 2B
measured from the center of the emission bandwidth the total power emitted by the device shall be at least
30 dB below the transmit power permitted for that device; in the bands between 2B and 3B measured from
the center of the emission bandwidth the total power emitted by an intentional radiator shall be at least 50 dB
below the transmit power permitted for that radiator; in the bands between 3B and the sub-band edge the
total power emitted by an intentional radiator in the measurement bandwidth shall be at least 60 dB below
the transmit power permitted for that radiator. “B” is defined as the emission bandwidth of the device in hertz.
Compliance with the emission limits is based on the use of measurement instrumentation employing peak
detector function with an instrument resolution bandwidth approximately equal to 1.0 percent of the emission
bandwidth of the device under measurement.

3.9.2 Test procedure - ANSI C63.17 sub-clause 6.1.6.1.

3.9.3 Test results

i Agilent Limits

Ref25 dBm Atten 25 dB Lirmit 1
Peak LN

[Upper]

Log
10
dB/ ) Limit 2,
Offst [Upper]
10.5
dB
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Freg Time

Limits
Rel

Center 1.922 GHz Span 10 MHz De'ei.e ’ﬂ.‘t”
#Res BW 30 kHz VBW 30 kHz Sweep 14.32 ms (401 pts) e

—In-band emission of Ch 1 —
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i Agilent Limits
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—In-band emission of Ch 5 —
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3.10 Out-of-band emissions

3.10.1 Test limit - FCC 15.319(d)(2)

(d) Emissions outside the sub-band shall be attenuated below a reference power of 112 milliwatts as follows:
30 dB between the sub-band and 1.25 MHz above or below the sub-band; 50 dB between 1.25 and 2.5 MHz
above or below the sub-band; and 60 dB at 2.5 MHz or greater above or below the subband. Emissions
inside the sub-band must comply with the following emission mask: In the bands between 1B and 2B
measured from the center of the emission bandwidth the total power emitted by the device shall be at least
30 dB below the transmit power permitted for that device; in the bands between 2B and 3B measured from
the center of the emission bandwidth the total power emitted by an intentional radiator shall be at least 50 dB
below the transmit power permitted for that radiator; in the bands between 3B and the sub-band edge the
total power emitted by an intentional radiator in the measurement bandwidth shall be at least 60 dB below
the transmit power permitted for that radiator. “B” is defined as the emission bandwidth of the device in hertz.
Compliance with the emission limits is based on the use of measurement instrumentation employing peak
detector function with an instrument resolution bandwidth approximately equal to 1.0 percent of the emission
bandwidth of the device under measurement.

3.10.2 Test procedure - ANSI C63.17 sub-clause 6.1.6.2.

3.10.3 Test results
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— Out-of-band emission —
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— Qut-of-band emission of chl —
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— QOut-of-band emission of chl —

723, Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910 KOREA Tel : +82-31-500-0133
http://www.ktl.re.kr Fax: +82-31-500-0149
FP-204-03-01




ktl ORI A Y Report No.: 11-2341-044-02
Karea Testing Labaratory Page 23 of 52 Pages

4+ Agilent R T | Marker

Ref21 dBm Atten 25 dB
Peak
Log
10
dB/ Morrmal
Offst
10.5
dB
DI
395
dBm Delta Pair
{Tracking Ref)
Ref Delta

Select Marler

Delta

Span Pair

Span Center

Off

Start 1.935 GHz Stop 4 GHz
#Res BW 30 kHz VBW 30 kHz Sweep 2.956 s (101 pis)

— Qut-of-band emission of chl —
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— Qut-of-band emission of chl —
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— Qut-of-band emission of chl —
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— Out-of-band emission of ch3 —
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— Out-of-band emission of ch3 —
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— QOut-of-band emission of ch3 —

723, Haean-ro, Sa-dong, Sangnok-gu, Ansan-si, Gyeonggi-do, 426-910 KOREA Tel : +82-31-500-0133
http://www.ktl.re.kr Fax: +82-31-500-0149
FP-204-03-01




ktl ORI A Y Report No.: 11-2341-044-02
Karea Testing Labaratory Page 26 of 52 Pages

4+ Agilent B | Peak Search
Mkr1 3.849375 GHz

Ref21 dBm Atten 25 dB 47.68 dBm

Peak Meas Toals »
Log
10
dB/ Mext Peak
Offst
10.5
dB

DI
395
dBm

Next Pk Right

Mext Pk Left

Min Search

Flk-Fk Search

Center 3.85 GHz Span 50 MHz 1“"?59
#Res BW 30 kHz VBW 30 kHz Sweep 71.58 ms (401 pts) ¢

— Qut-of-band emission of ch3 —
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— Qut-of-band emission of ch5 —
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— QOut-of-band emission of ch5 —
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— Out-of-band emission of ch5 —
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— Out-of-band emission of ch5 —
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3.11 Carrier frequency stability

3.11.1 Test limit - FCC 15.323 (f)

(f) The frequency stability of the carrier frequency of the intentional radiator shall be maintained within + 10 ppm
over 1 hour or the interval between channel access monitoring, whichever is shorter. The frequency stability
shall be maintained over a temperature variation of -200 to +50 degrees C at normal supply voltage, and
over a variation in the primary supply voltage of 85 percent to 115 percent of the rated supply voltage at a
temperature of 200 C. For equipment that is capable only of operating from a battery, the frequency stability
tests shall be performed using a new battery without any further requirement to vary supply voltage.

3.11.2 Test procedure - ANSI C63.17 sub-clause 6.2.1.
3.11.3 Test results
I . Carrier Frequency Stability over time

Peak to Peak
Diff (kHz)

Supply

Voltage Temperature (C)

Max Dev.(ppm) | Limit (ppm) Verdict

Complies

II. Carrier Frequency Stability over Power Supply Voltage

Supply Temperature Measured Frequency Offset
Voltage (C) Over an hour (ppm)

Limit (ppm) Verdict

85 % +23 +2.6 *+ 10 Complies

115% +23 +2.6 10 Complies

III. Carrier Frequency Stability over Temperature

Supply Temperature Measured Frequency Offset

Voltage () Over an hour (ppm) Limit (ppm) Verdict

Nominal -20 +5.2 Complies

Nominal +50 +3.6 Complies
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3.12 Frame repetition stability

3.12.1 Test limit - FCC 15.323(e)

(e) The frame period (a set of consecutive time slots in which the position of each time slot can be identified by
reference to a synchronizing source) of an intentional radiator operating in these subbands shall be 20
milliseconds/X where X is a positive whole number. Each device that implements time division for the
purposes of maintaining a duplex connection on a given frequency carrier shall maintain a frame repetition
rate with a frequency stability of at least 50 parts per millions (ppm). Each device which further divides
access in time in order to support multiple communication links on a given frequency carrier shall maintain a
frame repetition rate with a frequency stability of at least 10 ppm. The jitter (time-related, abrupt, spurious
variations in the duration of the frame interval) introduced at the two ends of such a communication link shall
not exceed 25 microseconds for any two consecutive transmissions. Transmissions shall be continuous in
every time and spectrum window during the frame period defined for the device.

Limit :

Frame Repetition Stability (ppm) 110 ppm (TDMA)

3.12.2 Test procedure - ANSI C63.17 sub-clause 6.2.2.

3.12.3 Test results

Maximum Frame Repetition Stability (ppm) Limit (ppm) Verdict

Complies
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3.13 Frame Period and Jitter
3.13.1 Test limit - FCC 15.323(e)

(e) The frame period (a set of consecutive time slots in which the position of each time slot can be identified by
reference to a synchronizing source) of an intentional radiator operating in these subbands shall be 20
milliseconds/X where X is a positive whole number. Each device that implements time division for the
purposes of maintaining a duplex connection on a given frequency carrier shall maintain a frame repetition
rate with a frequency stability of at least 50 parts per millions (ppm). Each device which further divides
access in time in order to support multiple communication links on a given frequency carrier shall maintain a
frame repetition rate with a frequency stability of at least 10 ppm. The jitter (time-related, abrupt, spurious
variations in the duration of the frame interval) introduced at the two ends of such a communication link shall
not exceed 25 microseconds for any two consecutive transmissions. Transmissions shall be continuous in
every time and spectrum window during the frame period defined for the device.

3.13.2 Test procedure - ANSI C63.17 sub-clause 6.2.3.

3.13.3 Test results

Measured Maximum Jitter (u S) Lmiit (u s) Verdict

Complies
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3.14 Monitoring time

3.14.1 Test limit - FCC 15.323(c)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission
is intended to occupy. The following criteria must be met:

(1) Immediately prior to initiating transmission, devices must monitor the combined time and spectrum windows
in which they intend to transmit for a period of at least 10 milliseconds for systems designed to use a 10

millisecond or shorter frame period or at least 20 milliseconds for systems designed to use a 20 millisecond
frame period.

3.14.2 Test procedure - ANSI C63.17 sub-clause 7.3.4.

3.14.3 Test results

Measured monitoring time (ms) Lmiit (ms) Verdict

greater than 10 ms Complies
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— Monitoring time —
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3.15 Monitoring threshold
3.15.1 Test limit - FCC 15.323(c)(2)(9)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission

is intended to occupy. The following criteria must be met:
(2) The monitoring threshold must not be more than 30 dB above the thermal noise power for a bandwidth

equivalent to the emission bandwidth of the device.
(9) Devices that have a power output lower than the maximum permitted under the rules may increase their
monitoring detection threshold by one decibel for each one decibel that the transmitter power is below the

maximum permitted.

3.15.2 Test procedure - ANSI C63.17 sub-clause 7.3.1.

Calculation of Monitoring Threshold Limit:

Lower monitoring threshold : T, < (-174 + 10log B + M| + Pyax — Peut) dBm
Upper monitoring threshold : Ty < (-174 + 10log B + My + Pyax — Peyt) dBm

Where, B = Measured Emission Bandwidth : 1.476 x 10° Hz
M = 30 dB for Lower Monitoring Threshold / 50 dB for Upper Monitoring Threshold
Pmax = 5logio B — 10 dBm = 20.85 dBm
Peut = Measured Peak Transmit Power : 19.20 dBm

Calculated lower Monitoring Threshold (dBm)

Calculated upper Monitoring Threshold (dBm)

3.15.3 Test results

The Upper Threshold is applicable for systems with more than 40 duplex system access channels and that
implements the Least Interfered Channel Procedure (LIC).

Lower Monitoring Threshold (dBm)

Upper Monitoring Threshold (dBm)
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3.16 Maximum transmit time

3.16.1 Test limit - FCC 15.323(c)(3)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission
is intended to occupy. The following criteria must be met:

(3) If no signal above the threshold level is detected, transmission may commence and continue with the same
emission bandwidth in the monitored time and spectrum windows without further monitoring. However,
occupation of the same combined time and spectrum windows by a device or group of cooperating devices
continuously over a period of time longer than 8 hours is not permitted without repeating the access criteria.

3.16.2 Test procedure - ANSI C63.17 sub-clause 8.2.2.

3.16.3 Test Results

Measured Maximum Transmission duration (sec) Limit (sec) Verdict

Complies
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3.17 System acknowledgement
3.17.1 Test limit - FCC 15.323(c)(4)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission
is intended to occupy. The following criteria must be met:

(4) Once access to specific combined time and spectrum windows is obtained an acknowledgement from a
system participant must be received by the initiating transmitter within one second or transmission must
cease. Periodic acknowledgements must be received at least every 30 seconds or transmission must cease.
Channels used exclusively for control and signalling information may transmit continuously for 30 seconds
without receiving an acknowledgement, at which time the access criteria must be repeated.

3.17.2 Test procedure - ANSI C63.17 sub-clause 8.1.1 & 8.2.1

3.17.3 Test results

Initial transmission without acknowledgements Only for initiating device

Transmission time after loss of acknowledgements Complies

i Agilent E T I ileear
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— Transmission time after loss of acknowledgements —
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3.18 Least Interfered Channel & Channel confirmation

3.18.1 Test limit - FCC 15.323(c)(5)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission
is intended to occupy. The following criteria must be met:

(5) If access to spectrum is not available as determined by the above, and a minimum of 40 duplex system
access channels are defined for the system, the time and spectrum windows with the lowest power level
below a monitoring threshold of 50 dB above the thermal noise power determined for the emission
bandwidth may be accessed.

3.18.2 Test procedure - ANSI C63.17 sub-clause 7.3.3

Calculated Lower monitoring threshold : -80.66 dBm
Calculated Upper monitoring threshold : -60.66 dBm

The upper threshold is applicable for systems with more than 40 duplex system access channels and that
implements the Least Interfered Channel Procedure (LIC).

3.18.3 Test results

Test Results Verdict

Apply interference on CH1 at level T +U,,+7 dB

Apply interference on CH5 at level T, +U,, dB Transmission always on CH5 Complies

Apply interference on CH1 at level T, +U,, dB

Apply interference on CH5 at level T +U,,+7 dB Transmission always on CH1 Complies

Apply interference on CH1 at level T +U,,+1 dB

Apply interference on CH5 at level T +U-6 dB Transmission always on CH5 Complies

Apply interference on CH1 at level T, +U-6 dB

Apply interference on CH5 at level T +U,,+1 dB Transmission always on CH1 Complies
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3.19 Random waiting

3.19.1 Test limit - FCC 15.323(c)(6)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission
is intended to occupy. The following criteria must be met:

(6) If the selected combined time and spectrum windows are unavailable, the device may either monitor and
select different windows or seek to use the same windows after waiting an amount of time, randomly chosen
from a uniform random distribution between 10 and 150 milliseconds, commencing when the channel
becomes available.

3.19.2 Test procedure - ANSI C63.17 sub-clause 8.1.3

3.19.3 Attestation

The option 15.323(c)(6) is not implemented by this product.
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3.20 Monitoring Bandwidth

3.20.1 Test limit - FCC 15.323(c)(7)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission
is intended to occupy. The following criteria must be met:

(7) The monitoring system bandwidth must be equal to or greater than the emission bandwidth of the intended
transmission and have a maximum reaction time less than 50xSQRT(1.25/emission bandwidth in MHZz)
microseconds for signals at the applicable threshold level but shall not be required to be less than 50
microseconds.

3.20.2 Test procedure - ANSI C63.17 sub-clause 7.4.2 — more detailed test

3.20.3 Test results

Test frequency Test level (above Ty+Uy) Result Verdict

-6 dB points -58.2 dBm No transmission Complies

-12 dB points -52.2 dBm No transmission Complies
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— Interference level on -6 dB lower point —
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— Interference level on +6 dB higher point —
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4+ Agilent R T | Marker
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Off

Center 1.925 GHz Span 10 MHz

#Res BW 30 kHz VBW 30 kHz Sweep 14.32 ms (401 pts)

— Interference level on +12 dB higher point —
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3.21 Maximum reaction time

3.21.1 Test limit - FCC 15.323(c)(7)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission
is intended to occupy. The following criteria must be met:

(7) If a signal is detected that is 6 dB or more above the applicable threshold level, the maximum reaction time
shall be 35xSQRT(1.25/emission bandwidth in MHz) microseconds but shall not be required to be less than
35 microseconds.

3.21.2 Test procedure - ANSI C63.17 sub-clause 7.5.

3.21.3 Test results

Pulse Width ‘ Results Verdict

35us No transmission Complies

50 us No transmission Complies

* Since Emission bandwidth is greater than 1.25 MHz the test was performed with pulse lengths 35 & 50 us.

0 Agilent R T | Marker

Ref -10.5 dBm Atten 5 dB
Peak Select Marker

1 2 3 4

Log
10
dB/
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Delta Pair
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Span Pair
Span Center

Off

Center 1.925 GHz Span 0 Hz
Res BW 300 kHz VBW 300 kHz Sweep 10 ms {401 pts)

— 351 s Pulses —
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0 Agilent R T | Marker

Eef -10.5 dBm Atten 5 dB Salact Marker
eak

1 2 3 4
Log
10
dBf

Mormal

Celta

Delta Pair
[Tracking Ref)
Ref Delta

Span Pair
Span Center

Off
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3.22 Monitoring antenna

3.22.1 Test limit - FCC 15.323(c)(8)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission
is intended to occupy. The following criteria must be met:

(8) The monitoring system shall use the same antenna used for transmission, or an antenna that yields
equivalent reception at that location.

3.22.2 Test procedure - ANSI C63.17 sub-clause 4

3.22.3 Attestation

EUT uses the same antenna used for transmission and monitoring that is in compliance meet above provision.
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3.23 Duplex Connections

3.23.1 Test limit - FCC 15.323(c)(10)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission is

intended to occupy. The following criteria must be met:

(10) An initiating device may attempt to establish a duplex connection by monitoring both its intended transmit
and receive time and spectrum windows. If both the intended transmit and receive time and spectrum
windows meet the access criteria, then the initiating device can initiate a transmission in the intended
transmit time and spectrum window. If the power detected by the responding device can be decoded as a
duplex connection signal from the initiating device, then the responding device may immediately begin
transmitting on the receive time and spectrum window monitored by the initiating device.

3.23.2 Test procedure - ANSI C63.17 sub-clause 8.3.2

3.23.3 Attestation

The EUT never initiates a communication link.
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3.24 Alternative Monitoring Interval for Co-located Device

3.24.1 Test limit - FCC 15.323(c)(11)

(c) Devices must incorporate a mechanism for monitoring the time and spectrum windows that its transmission
is intended to occupy. The following criteria must be met:

(11) An initiating device that is prevented from monitoring during its intended transmit window due to monitoring
system blocking from the transmissions of a co-located (within one meter) transmitter of the same system,
may monitor the portions of the time and spectrum windows in which they intend to receive over a period of
at least 10 milliseconds. The monitored time and spectrum window must total at least 50 percent of the 10
millisecond frame interval and the monitored spectrum must be within 1.25 MHz of the center frequency of
channel(s) already occupied by that device or collocated co-operating devices. If the access criteria is met for
the intended receive time and spectrum window under the above conditions, then transmission in the
intended transmit window by the initiating device may commence.

3.24.2 Test procedure - ANSI C63.17 sub-clause 8.4.

3.24.3 Attestation

The EUT never initiates a communication link.
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3.25 Conducted Emissions

3.25.1 Test limit - FCC 15.207

(a) Except for Class A digital devices, for equipment that is designed to be conducted back onto the (AC) power
line, the radio frequency voltagethat is conducted back onto the AC power line on any frequency or frequen-
cies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table, as measured
using a 50uH/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 frequency ranges.

Conducted Limits (dBuV)
Frequency (MHz)

Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.

3.25.2 Test limit - FCC 15.207

The emission level measured in decibels above one microvolt (dB ') was converted into microvolt (+) as
shown in following sample calculation.
For example :

Measured Value at 0.393 MHz 27.4dB v @ Q-Peak mode
+ Correct factor * 9.7dB

= Conducted Emission 37.1dB W

* Correct factor is adding RF cable loss and Attenuation

3.25.3 Test Configuration

<Shielded room>

Wooden table
h=0.8 m

Test
Receiver
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3.25.4 Test Results

FCC Class B Voltage(ENV216)

FCC Class B Main Voltage| QP

FCC Class B Main Voltage, AV

Level in dBZd

300 400500 800 1M 2M 3M 4M5M 6 8 10M 20M 30M
Frequency in Hz

""" FCC Class B Main Voltage QP.LimitLine FCC Class B Main Voltage AV.LimitLine
Preview Result 1 Preview Result 2
‘ Final Result 1 ‘ Final Result 2

Final Measurement - QuasiPeak

Frequency QuasiPeak Margin Limit

(MHz) (dBu V) (dB) (dBu V)
0.172500 476 L1 17.2 64.8
0.253500 38.2 L1 234 61.6
0.816000 31.3 L1 24.7 56.0
1.252500 322 L1 23.8 56.0
3.592500 31.9 L1 241 56.0
3.853500 34.8 L1 21.2 56.0

Final Measurement - Average
Frequency Average Line Margin Limit
(MHz) (dBu V) (dB) (dBu V)

0.150000 42.7 L1 13.3 56.0
0.721500 211 L1 24.9 46.0
1.252500 22.3 L1 23.7 46.0
1.824000 22.0 L1 24.0 46.0
3.628500 224 L1 23.6 46.0
4.078500 25.9 L1 20.2 46.0

Notes:
1. All Modes of operation were investigated and the worst-case emissions are reported.
2. Trace shown in plot are made using a peak detector.
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4.Self Declaration

Applicant Name M Seven System Ltd.

24F, Trust Tower Bldg, 275-7, Yangjae Dong, Seocho-gu, Seoul,
137-739, Korea

Contact person CS Lee

Address

E-mail address cslee@m?7system.com

Phone No. 82 2 368 8023 82 2 2057 0183

Manufacture Name MIC Korea Co., Ltd.

No. 813, 12th Daeryung Techno Town, 327-32, Gasan Dong, Geumcheon-

Address gu, Seoul, KOREA

Model name HDS10B
FCC ID XOEHDS10B

Remarks

Does a system built with the EUT that implement the provisions
of 47CFR 15.323(C)(5) enabling the use of the upper threshold
for deferral?

According to 47CFR 15.323(C)(5).4, does your model not use
bandwidth in further cooperation with other devices at any
range?

Does a system built using the EUT that operate under the
provisions of 47CFR 15.323(c)(6) incorporating provisions for
Waiting for a channel to go clear?

XU UK K

According to 47CFR15.323(C)(8), does EUT use the same
antennas for transmission and reception as for monitoring?

Does a system built with the EUT that operate under the
provisions of 47CFR 15.323(C)(10) to test for deferral only in
conjunction with a companion device?

Does a system built with the EUT that operate under the
provisions of 47CFR 15.323(C)(11) enabling the access criteria
check on the receive channel while in the presence of
collocated interferers?

According to 47CFR15.323(C)(12), does EUT not work in a
mode with denies fair access to spectrum for other devices.

O XO| XU TX

Signed by : JH Yang signature:
Date: September 16, 2011
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5.TEST SET UP

5.1Frequency & Timing Measurement

EUT CMD 60

Spectrum > Frequency
Analyzer Counter

5.2Monitoring Tests

Spectrum
Analyzer

Mu ltiport
Combinerfsplitier
Network

Shielded Enclosure

Shielded
Coaxial
Cable
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6. TEST EQUIPMENT

TRMBIIEAE
Forea Testing Labaoratory

Equipment

Spectrum Analyzer

Manufacturer

Agilent

Report No.: 11-2341-044-02
Page 51 of 52 Pages

E4407B

US41443316

Synthesized Sweeper

HP

83620A

3250A01653

Digital RF Signal Generator

Agilent

E4438C

US41460859

Signal Generator

R&S

SMIQ O3

DE22348

Spectrum Analyzer

Agilent

E4407B

US41443316

PSA Series Spectrum Analyzer

Agilent

E4448A

US44300484

DC Power Supply

Agilent

E4356A

MY41000296

DC Power Supply

Agilent

E3645A

MY40000851

Oscilloscope

Tektronix

TDS3052B

B010173

Directional Coupler

Agilent

87300C

MY44300126

Directional Coupler

Agilent

773D

MY28390213

VHF Attenuator

HP

355D

2522A45959

Coaxial Attenuator

TenuLine

8340-200

1087

Coaxial Attenuator

TenuLine

8080

7676

Power Divider

HP

11636A

6047

Power Spliter

HP

11667A

21063

Frequency Counter

Anritsu

MF2412B

2108A07645

Synthesizer/Level Generator

HP

3336C

2903A02111

Temp/Humidity Chamber

Korea
Power Machine

HI-5050

H1200420
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Equipment Manufacturer

Function/Arbitrary Waveform 33250A MY40015646
Generator

EMI Receiver ESCS30 100206

EMI Receiver ESPI 100043

Pre-Amplifier HP 8347A 2834A00543

Pre-Amplifier HP 8449B 3008A00302

Log-Periodic Antenna ETS-Lindgren 3148 5051

Tuned Dipole Antenna Schwarzbeck VHA 9103

Biconi-Log Antenna ETS-Lindgren 3142B 00023784

Double Ridge Wave Guide ETS-Lindgren 3115 6913
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