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1. Laboratory Information

1.1 General

This EUT (Equipment Under Test) has been shown to be capable of compliance with the applicable
technical standards and is tested in accordance with the measurement procedures as indicated in
this report.

ESTECH Lab attests to accuracy of test data. All measurement reported herein were performed by
ESTECH Co., Ltd.

ESTECH Lab assume full responsibility for the completeness of these measurements and vouch for
the qualifications of all persons taking them.

1.2 Test Lab.

Corporation Name : ESTECH Co., Ltd.

Head Office : Suite 1015 World Meridian Il, 123 Gasan Digital 2-ro, Geumcheon—gu, Seoul 153-759, R. O. Kore.

EMC/Telecom/Safety Test Lab : 347-69, Jungbu—daero 147beon—gil, Majang—myeon, Icheon-si,
Gyeonggi—do 467-811, R. O. Korea

1.3 Official Qualification(s)

MSIP : Granted Accreditation from Ministry of Information & Communication for EMC, Safety
and Telecommunication

KOLAS : Accredited Lab By Korea Laboratory Accreditation Schema base on CENELEC
requirements

FCC : Conformity Assessment Body(CAB) with registration number 659627 under
APEC TEL MRA between the RRA and the FCC

VCCI : Granted Accreditation from Voluntary Control Council for Interference from ITE

Report Number : ESTRFC1810-005 EST-P25-102-F04 (2016.01.01) Page 3 of 64
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2. Description of EUT
2.1 Summary of Equipment Under Test

Modulation Type
Transfer Rate
Number of Channel

PEAK Output Power
Rating

Receipt Date
Testing Voltage

: CCK, OFDM
- 11 Mbps , 54 Mbps, MCS 7
11 ch

:16.38 dBm

. DC 3.7 V Battery

:2-Apr-18

DC 3.7V

2.2 General descriptions of EUT

Performance Characteristics Battery(4000mA) Performance
cpU Samsung CPU 1.8GHz (Octacore) | gingby time | 220 hours
Exvnos5430
oS Android 4 4 KuitKat Talk ime 10 hours
M 3G SDRAM Qutdoor WAN+GPS, 15min/hour
DY 16G ROM voice communication, 10kB
transmission every 10 mun, and
GPS on all time, 10.5 hours of
- _ | operation.
Communication | USB HOST 2.0 HIGH SPEED e et e
Interface USB Client 2.0 HIGH SPEED QOutdoor Voice. 15 min/hour voice
commumication, 10.5 hours of
operation and 150 howrs standby
fime.
Physical Characteristics User Environment
Dimensions 13%9mm H X 73mm W X 21mm D Sealing
= & 1.5M drop to concrete.
eight 315 gram with 4000mAH battery Drop Spec. S e o e
- 7 _30°C ~ o
Display 4.3mch WVGA Openating Mam 20°C ~ =60°C
Touch Panel 4 side keys, power key, | Temp nge, +70°
i Alphanumeric Kevpad Gonsinis 2 (oo i
4000mA/®, 3.7V, Li-ton Input : AC 100 ~ 240V,
Battery Build-in backup battery - AC Power 50 ~ 60Hz
200mA'h. 3.7V (polymer) OQutput - DC +5.0V, 3.5A
Expansion Slot High capaeity muero SD Card Relative Humudity 5% ~ 80%

Audio Speaker / Recerver / MIC
HSPA+(Five-band)
Wureless 800/850/900/1900/2100MHz=
(WWAN) Quad-band EDGE GPRS GSM
850/900/1800/1900 MHz
Blastood Class 2 (2402MHz~2480MHz)

Bluetooth V4 0+~HS

Wireless LAN

24GHz/ 5GHz 802.11 a'b/g/n

GPS

Embedded A-GPS

Communication

Peripherals and Accessories

USB Chent 2.0 HIGH
SPEED

Notification

Vibration and Charging LED

Battery Chargers

1-slot battery charger Cradle

Scanner

1D Laser Type

2D Imager (SE-4750SR’
Camera

Resolution 13 megapixel
Illummation: User controllable flash
Lens: Auto Focus

Report Number : ESTRFC1810-005

EST-P25-102-F04 (2016.01.01)

Page 4 of 64



Estech

vour best partner

3. Test Standards

Test Standard : FCC PART 15 Subpart C (15.247)

This Standard sets out the regulations under which an intentional, unintentional, or incidental radiator
may be operated without an individual license. It also contains the technical specifications,
administrative requirements and other conditions relating to the marketing of Part 15 devices.

Test Method : ANSI C 63.10 & KDB558074 D01

This standard sets forth uniform methods of measurement of radio—frequency (RF) signals and noise
emitted from both unintentional and intentional emitters of RF energy in the frequency range 9 kHz to
40 GHz. Methods for the measurement of radiated and AC power—line conducted radio noise are

covered and may be applied to any such eguipment unless otherwise specified by individual equipment

requirements. These methods cover measurement of certain decides that deliberately radiate energy,

such as intentional emitters, but does not cover licensed transmitters. This standard is not intended for

certification/approval of avionic equipment or for industrial, scientific, and medical (ISM) equipment
These method apply to the measurement of individual units or systems comprised of multiple units

Summary of Test Results

Applied Satandard : 47 CFR Part 15 Subpart C remark
Standard Test Type Result Remark Limit
15.207 AC Power Conducted Emission Pass Meet the requirement
15.205 & 15.209 Restricted band / Intentional Radiated Emission Pass Meet the requirement
15.247(a)(2) 6 dB Bandwidth Pass Meet the requirement | Min. 500 kHz
99 % Bandwidth
15.247(b)(3) Maximum Peak/average ouput power| Pass Meet the requirement | Max. 30 dBm
15.247(c) Transmitter Radiated Emission Pass Meet the requirement | Table 15.209
15.247(e) Power Spectral Density Pass Meet the requirement | Max. 8 dBm
15.247(d) Band Edge Measurement Pass Meet the requirement | 20 dB less
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4. Measurement Condition

4.1 EUT Operation

a. Channel

Ch. Frequency Ch. Frequency
1 2 412 MHz 7 2 442 MHz
2 2 417 MHz 8 2 447 MHz
3 2 422 MHz 9 2 452 MHz
4 2 427 MHz 10 2 457 MHz
5 2 432 MHz 11 2 462 MHz
6 2 437 MHz

b. Measurement Channel : WLAN : Low(2 412 MHz), Middle(2 437 MHz), High(2 462 MHz)

c. Test Mode : Continuous Output, CCK, OFDM

d. Test rate : 11 Mbps, 54 Mbps, MCS 7

Report Number : ESTRFC1810-005
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4.2 EUT Operation

— The EUT was in the following operation mode during all testing

* Wireless LAN 2.4 GHz operation check
* Transmit mode were measured each channels(802.11.b, 802.11.g, 802.11.n20)

4.3 Configuration and Peripherals

=WLAN 2.4 GHz>

7

Wireless

EUT

Report Number : ESTRFC1810-005 EST-P25-102-F04 (2016.01.01) Page 7 of 64



Estech

yvour best partner

4.4 EUT and Support equipment

Equipment Name Model Name S/N Manufacturer (E(e:rgﬁr[l;)
Portable Data iCAM M300 NONE Ifis 1D, Inc. EUT
Collection Terminal
Cradle iCAM M300-CRST NONE Iris 1D, Inc.
4.5 Cable Connecting
Start Equipment End Equipment Cable Standard
Remark
Name 1/0 port Name 1/0 port Length Shielded
Portable Data Unshielde
Collection Terminal Power Adapter 2 d
Report Number : ESTRFC1810-005 EST-P25-102-F04 (2016.01.01) Page 8 of 64
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4.6 DUTY CYCLE OF TEST SIGNAL

Duty cycle is > 98 %, duty factor shall be considered.

duty cycle = 88% , duty factor = 10*log(1/0.88) =0.555

802.11b
Agilent L | Marker

dB Select Marker
Atten dB i 5 2 "
L IIhI'"1.'"|_.v‘\.-.'-\u'r%|¥p.h-'.-'r». — y«-\»\r-~,u,.wn'--n‘i,-'«..'\-- — p,.,.-v.-.\-"-.'r-.w.-'q-'r'..w-;'m.u. et
Normal
Marker a
938.6666667 ps Delta
1.68 dB l |
i Delta Pair
{Tracking Ref)
Ref A
Span Pair
Span Center
Type
Time
Time A,
Tima Off
Time : 1. ]
More
1 of 2

duty cycle = 58% , duty factor = 10xlog(1/0.58) =2.365

- Agilent L | Marker

Select Marker
1 2 3 4
Normal
‘ ‘ Delta
> 5 Delta Pai
IJF._‘p'lh'l“." \'""‘r"l-l'n\' b by s Y] elta Fair
JL L by bialat HhY (Tracking Ref)
Ref a
Span Pair
Span Center
Time B ] : : Off
Time = - dB
More
1 of 2

Copyright 2000-2012 Agilent Technologies
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4.6 DUTY CYCLE OF TEST SIGNAL

duty cycle = 59% , duty factor = 10*log(1/0.59) = 2.291

802.11n20
- Agilent RL | Marker

Select Marker
: 1 2 3 4
r’H \i._l_.frﬂ I.""T'ﬂllp\"""\”r- ], ;I..'q"k'f'u '-‘Hr-""-'\‘.rl [. r 'WI.,I'."ﬂ N'-«,p'\p"l\‘l‘!.q
r H i Normal
‘ |‘ Delta
2R T z -
Lv"”"”"’w Sl ? (Traghing e
ef &
Span Pair
Span Center
Off
More
1 of 2

Copyright 2008-2012 Agilent Technologies
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5. DTS bandwidth
5.1 Test procedure

Acordding to 558074 D01 DTS Meas Guidance
5.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.

. RBW= 30 KHz
. Span= 50 MHz

. VBW= 300 kHz

. Sweep= suitable duration based on the EUT specification.
Limits : FCC § 15.247(a)(2)

6dB Bandwidth Test Instruments

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US42041291 27-Dec-18

RF Cable Length: 30 cm -

—Spectrum Analyzer <=> EUT Loss: 1 dB -

5.3 Measurement results
EUT Portable Data Collection Terminal MODEL iCAM M300
MODE b, g, n20 e A 24.0 C, 44.0 % R.H.
INPUT POWER 3.7 Vd.c.

MODE - 802.11b

Channel Frequenc Emission bandwidth Bandwidth at 6dB Minimum Limit
(MHz)q ’ (MHz) below(MHz) (MHz) PASS/FAIL
2412 11.09 8.64 0.5 PASS
2 437 11.17 8.05 0.5 PASS
2 462 11.22 8.12 0.5 PASS
MODE - 802.11g
Channel Frequenc Emission bandwidth Bandwidth at 6dB Minimum Limit
(MHz)q ’ (MHz) below(MHz) (MHz) PASS/FAIL
2412 16.33 15.78 0.5 PASS
2 437 16.33 16.09 0.5 PASS
2 462 16.32 15.77 0.5 PASS
MODE - 802.11n20
Channel Frequency | Emission bandwidth Bandwidth at 6dB Minimum Limit PASS/FAIL
(MHz) (MHz) below(MHz) (MHz)
2412 17.57 17.45 0.5 PASS
2 437 17.60 17.59 0.5 PASS
2 462 17.57 15.99 0.5 PASS

Report Number : ESTRFC1810-005
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5.4 Trace data — 802.11b
(ch_1)

Agilent F T MMeas Setup

Axveg Mumber
Ch Freg 2412 GH=z Trig Free 10
Occupied Bandwidth Averages: 10 - On ot
Ay Mlode
Exp Repeat

Ref 10 dBm Atten 20 dB
#Peak MAaz Hold
On Dt

Cicc BYWY 99 Phwr

99 .00 %
| P [ S o e I T CIEVY Spar
Center 2.412 00 GHz Span 50 MHz [t et
#Res BW 30 kHz H#WBW 300 kHz Sweep 51.28 ms (601 pts)
. . = dB
Occupied Bandwidth - 2 -6.00 dB
11.0877 MHz * db o dB
Error . Optimize
th ] Ref Lewel

ght 2000-2012 Agilent Technologies

(ch_6)
- Agilent R T Meas Setup
Axg MNumber

Ch Freg 2437 SH=z Trig Free 10
Occupied Bandwidth Averages: 10 - COn Ot
Ay Mode
Esxp Repeat

Ref 10 dBm Atten 20 dB
Mlax Haold
On it

Cicc BEVY %% Phwir

93.00 %
R, I.'.‘l-“"‘"-d-t-h. .

T il =T wrwwr— OBW Spar
Center 2.437 00 GHz Span 50 MHz [
#Res BW 30 kHz H#WBW 300 kHz Sweep 531.28 ms (601 pts)

. . x B
Occupied Bandwidth v % -6.00 dE
11.1721 MHz ® dB
Errar a. :Hz COptimize

h 0 : Ref Level
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(ch_11)

Agilent

Ch Freg
Coccupied Bandwidth

2462 GHz

Ref 10 dBm
#Peak
Log

10 o

Atten 20 dB

dB/f
Offst !
1 h'}_da..-u"

dB

R B

P ey S

Center 2.462 00 GH=z
#Res BW 30 kHz

Occupied Bandwidth
11.2190 MHz

H#WBW 300 kHz

TR, S

"y "$“ .

Trig Free

Averages: 10 -

L
il -‘T-.L-..t.-._._._.ﬂ
s TS ST

Span 50 MH=z
Sweep 51.28 ms (601 pts)

Occ B

MWeas Setup
Aovg Mumber

10

On Dff
A Mode

Exp Repeat
MAax Hold

On Off

Occ BYWW T Pur
99 00 %%

DBEWY Spar
S0.0000000 kAH=

» dB
-5.00 dB

Cptimize
Ref Lewvel
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5.4 Trace data — 802.11g
(ch_1)

Agilent R T Meas Setup

Avg MNumber
Zh Freg 2412 S5H=z Trig Free 1a
Occupied Bandwidth Averages: 10 - tn o
Ay Mode
Exp Repeat
Ref 10 dBm Atten 20 dB M Hold
= 0]
On Ot
_)QﬂhL1q.,.,,'|,,-._u"'.-,;-.'.'-+1'T'..-"'-'\"-I‘rf*’-'.-v-w—-x_uty.,-,q_,.-.
e A Ccc BWWY % Pwr
e e 99.00 %
n u'l'r--u'vh'-"'\l""'.""(‘- L4‘”““*"*“'*“-"-'-.4.-.-1-144 Al
...,‘._ﬂ_;r-\\'u“‘l“‘"""“ — - Wt
COBEWY Spar
Center 2.412 00 GHz Span 50 MHz [t
#Res BW 30 kHz #WBW 300 kHz Sweep 51.28 ms (601 pts)
. . x B
Occupied Bandwidth - % -6.00 dE
16.3294 MHz x o o0
. Optimize
Errar -1 kH=z
th . Ref Lewel

(ch_6)

- Agilent R T Meas Setup
Axg MNumber
Ch Freg 2437 SH=z Trig Free 10
Occupied Bandwidth Il - =
Sweep Time 51.28 ms Avg Mode
Exp Repeat
Ref 10 dBm Atten 20 dB
Melas Hold
On Off
= Iql'f-Jﬁl..‘n'\IIL-1lf‘f'"r'|"|"1TItI‘l"ﬂ'H“'rJHJ'N\,fI;J__.ﬂ-.IJr-._]pI “—
e L Cicc BWY %% P
. My 23.00 %
Ly '.-J.-«'—“"'-""" e 11""-.-u.-.-.l-.-.-—"~1 -
o L HY et ot bt aceiiob b
DBEWY Spar
Center 2.437 00 GHz Span 50 MHz [t et
#Res BW 30 kHz H#WBW 300 kHz Sweep 531.28 ms (601 pts)
. i x dBE
Occupied Bandwidth v % -6.00 dE
16.3333 MHz * dB
) o COptimize
Error kH=z
h” ' ; . Ref Level
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(ch_11)

Agilent

Ch Freg
Cccupied Bandwidth

2462 GHz

Ref 10 dBm
#Peak

Atten 20 dB

= <|>,i'f-x-1l.-.-n'-J.t1.-tfv.r-'-'-‘“'*";."‘-1.'|"r#-h-.-.r.aa.-.ha.....-,pe
)

=t
Ty
AT

TR T et L
] R
e k]

Center 2.462 00 GHz
#Res BW 30 kHz

Occupied Bandwidth
16.3217 MHz

kHz

H#VBW 300 kH=z

Meas Setup
Ao MMumiber

Trig Free 10

Averages: 10 - Dn Off
Ao MMode

Exp Repeaat

MAaz Hold

On Off

1.
iy
L0
L
1 ey,
|If'|‘|'-.l._..\f o,

|
Ccc BWY S5 Pwar
99 .00 %

LT, T

Span 50 MHz

S0.0000000 kMH=Z

DBEWY Spar

Sweep 51.28 ms (601 pts)

* dB
-5.00 dBE

Cptimize
Ref Lewvel
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5.4 Trace data — 802.11n20
(ch_1)

Agilent R T Meas Setup

A MNumiber
=h Freg Trig Free 10
Occupied Bandwidth Averages: 10 I On Off
Ay Mode
Exp Repeat
Ref 10 dBm Atten 20 dB
Mlax Hold
On Off
- Q:-m.4-.l...—.--.-a».-t-u-r'-""-""""u'"-*""r*‘-'ﬂa-rr-s«'.,-.f.;,-.1.-r§|> -
b
P, Qco BYWY %0 Puwwr
H 1"-1 99.00 %%
,.n....J.H..1-w.-.-r-*-rln'—“"“-"*“""""""J‘u 1-""'”""'"""*"-—"1"-'-u.‘-.-—..nu,-q-.-.-ﬂ-a-
COBEWY Spar
Center 2.412 00 GHz Span 50 MHz [
#Res BW 30 kHz H#WBW 300 kHz Sweep 51.28 ms (601 pts)
. n x B
Occupied Bandwidth : 5 Prwr -5.00 dE
17.5702 MHz
nit Fregq Errar - kH=z Optimize

Ref Lewel

(ch_6)

Agilent R T Meas Setup

A Mumber
=h Freg Trig Free 10
Occupied Bandwidth Averages: 10 - On Diff
Avg ode
Exp Eepeat
Ref 10 dBm Atten 20 dB
Mlax Hold
On Oiff

! ?-.-.1-.;.-.-|.1.'.-.~.-u-t-.-;ﬂ:--1ﬁ""'l|'-*‘-'f1'q'vm.-.-s-u.-m-.-.,,. "1"'9I “—
1
3

Cicc BEVY %5 Phwir

29 00 %
*a-._-n'-Hj_t-'u‘r-*--r‘ﬂ"‘-""wh“'hJ"‘IF. “.1-v""""'1'"""'“"'"'"-'-'-"--'--a.rﬂ'-.-w.d.v--
DBEWY Spar
Center 2.437 00 GHz Span 50 MHz [l
#Res BW 30 kHz #WBW 300 kHz Sweep 51.28 ms (601 pts)
. . x* dBE
Occupied Bandwidth : - -5.00 dE
17.9961 MHz -
Optimize
Reaf Lewel

Report Number : ESTRFC1810-005 EST-P25-102-F04 (2016.01.01) Page 16 of 64
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(ch_11)

Agilent R T |

MWeas Setup

Aovg Mumber
Ch Freg 2452 GH= Trig Free 10
Cccupied Bandwidth Averages: 10 - - -
A Mode
E:xp Repeat
Ref 10 dBm Atten 20 dB
#Peak Mgz Hiold
Log On Off
10 = ?‘f'r.|'r.J-‘t-::*h'.""-"“-‘.‘-"‘“l fIl|'-“«ﬂ'-"-l*-'-l.-ﬁ-.-aa.;-,.r.. > ..'11,.$—
! L
dB/ P L Occ BvY % Puwr
1.::":ISt NTPPE L 'p'.'-.H]-r-r.-r'p,Lrw.-u.-'-'l'f"- ek 99.00 %
dB E
DBEWY Spar
Center 2.462 00 GHz Span 50 MHz [t
#Res BW 30 kHz H#WBW 300 kHz Sweep 51.28 ms (601 pts)
- . x dB
Occupied Bandwidth -6.00 dE
17.5682 MHz
1e Cptimize
Error 1 kH=
Ref Lewvel
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6. Maximum peak conducted output power

6.1 Test procedure

Acordding to 558074 D01 DTS Meas Guidance

6.2 Test instruments and measurement setup

The transmitter antenna terminal is connected to the input of a wide—band Power Sensor.

Maximum Peak Output Power Test Instruments

Description Model Serial Number |Cal. Due Date
Power Meter N1912A MY45100570 2018-12-26
Power Sensor N1912A MY45240427 2018-12-26
—Power Meter <=> EUT Loss: 1 dB -
6.3 Measurement results
EUT Portable Pata Gollection MODEL iCAM M300
MODE b, g, n20, n40 ENVIRONMENTAL CONDITION 22.0 C, 48.0 % R.H.
INPUT POWER 12.0 Vd.c.

MODE - 802.11b

Channel requency Conducted Power Output(dBm) Limit[1W]
CHANNEL PASS/FAIL
(MHz) Detector | (dBm) (W) (dBm) /
1 2412 PEAK 7.65 0.0058 30.0 PASS
6 2 437 PEAK 8.65 0.0073 30.0 PASS
11 2 462 PEAK 9.49 0.0089 30.0 PASS
MODE - 802.11¢g
Channel requency Conducted Power Output(dBm) Limit[1W]
CHANNEL PASS/FAIL
(MHz) Detector | (dBm) (W) (dBm) /
1 2412 PEAK 1414 0.0259 30.0 PASS
6 2 437 PEAK 14.94 0.0312 30.0 PASS
11 2 462 PEAK 15.55 0.0359 30.0 PASS
MODE - 802.11n20
Channel requency Conducted Power Output(dBm) Limit[1W]
CHANNEL PASS/FAIL
(MHz) Detector | (dBm) (W) (dBm)
1 2412 PEAK 15.03 0.0318 30.0 PASS
6 2 437 PEAK 15.33 0.0341 30.0 PASS
11 2 462 PEAK 16.38 0.0435 30.0 PASS

Report Number : ESTRFC1810-005

EST-P25-102-F04 (2016.01.01)
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Portable Data Collection

EUT oata O MODEL iCAM M300
MODE b, g, n20 ENVIRONMENTAL CONDITION 22.0 C, 48.0 % R.H.
INPUT POWER 3.7 Vd.c.

MODE — 802.11b

Channel requency Conducted Power Output(dBm) Measured + | o osured + Duty
CHANNEL Dut
(MHz) Detector | (dBm) Duty Cycle Cyc|el(jdy5m) Cycle(W)
1 2412 AVG 3.86 0.56 4.4 0.0028
6 2 437 AVG 4.60 0.56 52 0.0033
11 2 462 AVG 9.49 0.56 10.0 0.0101
MODE - 802.11g
CHANNEL Chann(ehLLe(;uency Conducted Power Output(dBm) Mea;l‘jtr;’d * Meaéurelzd(;rv)Duty
z Detector | (dBm) Duty Cycle Cycle(dBm) ycle
1 2412 AVG 2.23 2.37 4.6 0.0029
6 2 437 AVG 3.35 2.37 5.7 0.0037
11 2 462 AVG 4.72 2.37 7.1 0.0051
MODE - 802.11n20
CHANNEL Chann(e,\IM['eZ(;uenoy Conducted Power Output(dBm) MeaDSStfsd + Meacs;ur?d(\;rv)DUty
Detector | (dBm) Duty Cycle Cycle(dBm) ycle
1 2412 AVG 3.46 2.29 5.8 0.0038
6 2 437 AVG 4 .51 2.29 6.8 0.0048
11 2 462 AVG 5.70 2.29 8.0 0.0063

Report Number : ESTRFC1810-005
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7. Maximum power spectral density level in the fundamental emission

7.1 Test procedure
Acordding to 558074 D01 DTS Meas Guidance

7.2 Test instruments and measurement setup
The spectrum analyzer is set to as following.

a) Set analyzer center frequency to DTS channel center frequency.
b) Set the span to 1.5 times the DTS bandwidth.

d

)
c) Set the RBW to: 3 kHz < RBW < 100 kHz.
) Set the VBW = 3 x RBW.

f) Sweep time = auto couple.
h) Allow trace to fully stabilize.
i) Use the peak marker function to determine the maximum amplitude level within the RBW.
i) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

Limits FCC § 15.247

e) Detector = peak.

g) Trace mode = max hold.

The peak power density Test Instruments

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E440A US42041291 2018-12-27
Gignal Analyzer FSVv40 100939 2018-12-27
—Spectrum Analyzer <=> EUT Loss: 1 dB -
7.3 Measurement results
EUT PortabIeTI:e)?%eilni:)Hecnon MODEL ICAM M300
MODE b, g, n20 ENVIRONMENTAL CONDITION 22.0 C, 45.0 % R.H.
INPUT POWER 3.7 Vd.c.
MODE - 802.11b
Measured Power . . .
Channel Frequency ; Maximum Permissible Power Density .
CHANNEL (MHz2) SDecELaé£$n3|ty (dBm /3kH2) Margin
1 2412 -12.98 8.0 20.98
6 2 437 -12.21 8.0 20.21
11 2 462 -11.60 8.0 19.60
MODE — 802.11g
Measured Power . . .
Channel Frequency ; Maximum Permissible Power Density )
CHANNEL (MHz) SpeCEj‘ég‘f”s'ty (dBm/3kH2) Margin
1 2412 -15.49 8.0 23.49
6 2 437 -14.72 8.0 22.72
11 2 462 -12.99 8.0 20.99
MODE - 802.11n20
Measured Power . . .
Channel Frequency ; Maximum Permissible Power Density .
CHANNEL (MHz2) SDecELaé£$n3|ty (dBm /3kH2) Margin
1 2412 -15.58 8.0 23.58
6 2 437 -12.77 8.0 20.77
11 2 462 -12.49 8.0 20.49

Report Number :
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7.4 Trace data — 802.11b mode
(ch_1)

Spectrum < @]

(=)

Ref Level 10.00 dBm Offset
Attt 25 dB SWT

1.00 dB & RBW 10 kH=

5682.8 ps & YBW 1 MH=z Mode Auto FET

@ 1Rm Max

MA[1]

O dBm

-12.98 dBm
2. 41205180 GH=Z

-10 dBm -

-20 dBm

" JMWWWW%@ .'

]
/

CF 2.412 GH=z

2001 pts

Span 12.96 MHz

(ch_6)

Spectrum <} @]

Marker
Type | Ref | Trc X -wvalue ¥ -wvalue | Function Function Result
M1 1 2.41205138 GH= -12.98 dBm

(=)

Ref Level 10.00 dBm Offset
Attt 25 dBe SWT

1.00 dB & RBW 10 kH=z

Ee2.7 ps & YBW 1 MHz Mode Auto FET

@ 1Rm Max

m1[1]

a dBm

-12.21 dBm
2.43705230 GHz

-10 dBm

ot MWMW

b

CF 2.437 GH=z 23001 pts

Span 12.074 MHz=

Marker
Type | Ref | Tre X-wvalue Y-wvalue | Function Function Result
M1 1 2.4270522 GHz -12.21 dBm
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(ch_11)
s Spectrum < ®] [@

Ref Level 10.00 dBm Offset 1,00 dB & RBW 10 kH=z
Att 25 dB SWT 568.8 ps & VYBW 1 MH:z Mode AsAuto FFT

M1[1] -11.60 dBm
2.46322980 GHz

M1
pre AN Mo o

-40 dBm

-S0 dBm

-60 dBrm

-70 dBm

-80 dBm

CF 2.462 GH=z 3001 pts Span 12.18 MHz

Marker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
[ | 1] 2,.4632298 GHz | -11.60 dBm | |
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Trace data — 802.11g mode
(ch_1)

Spectrum < @] I'Inv l
Ref Level 10.00 dBm Offset 1.00 dB & RBW 10 kH=z
ALt 25 dB SWT 1.1 ms & YBw 1 mH= rMode Auto FFET
@ 1Rm MMax
r11L1] -15.49 dBm
2. 41217350 GH=
R11
5y Ill d | 1 s |
L] i a0 q 1 LW
'l
LI | '
T
CF 2.412 GH=Z 3001 pts Span 23.67 MHZ=z
rarker
Type | Ref | Tre | HX-wvalue Y-wvalue | Function Function Result
M1 3l 2.4121735 GH= -15.49 dBm

(ch_6)

Ref Level
Attt

10.00 dBm

25 dB SWT

Spectrum =}

Offset 1.00 dB & RBW
1.1 ms & YBiW

10 kHz
1 MMHz

(=)

@]

Mode Auto FFT

@ 1Rm Max

a dBm

-14.72 dBm
2. 43717700 GHz

m1[1]

-10 dBm

-20 dBm

-30 dBrm—— ! f

-40 dBm

CF 2.437 GH=z

23001 pts

Span 24.14 WMHz

rMarker

Type | Ref | Tre X-wvalue

Y-wvalue

Function Function Result

M1 2. 427177 GHz

-14.72 dBm
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(ch_11)

Spectrum <4 @] l =
Ref Level 10.00 dBm Offset 1.00 dB & RBW 10 kH=z
Att 25 dB SWT 1.1 ms &« vBW 1 MHz Mode Auto FFT

-12.99 dBm
2.46217340 GH=z

-70 dBm

-80 dBm

CF 2.462 GHz 3001 pts Span 23.65 MHz
Marker |

Type | Ref | Trc | X-wvalue | Y -value | Function | Function Result |
M1 | 1] 2.4621734 GHz | -12.99 dBm | |
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Trace data — 802.11n20 mode
(ch_1)
Spectrun 4 O] Specorum 2 (0] (=)

Ref Lewvel 10.00 dBm Offset 1.00 dB & RBW 10 kH=
Attt 25 dB SWT 1.1 ms & ¥YBwW 1 MH:=z rMode Auto FFT

@ 1Rm Max

[=ETEN] -15.58 dBm
2.41150290 GH=

FAL
L T h.-u.ﬂ\n.-‘\l A omplab Loty 1 o L

PRRYEERTL IS DALY AR AL LAY NY"
i i

7 R,
L wﬁ

CF 2. 412 GH= 2001 pts Span 26.17 MH=z
rMarker
Type | Ref | Trc X-wvalue Y-wvalue | Function Function Result
P11 1 2.4115029 GH=z -15.58 dBm

(ch_6)
Spectrum 4 (0] Spectrum 2z ()] (=]

Ref Lewvel 10.00 dBm Offset 1.00 dB & RBW 10 kH=z
Attt 25 dB SWT 1.1 ms & ¥YBwW 1 MH=z rMode Auto FET

@ 1Rm MMax

r1101] -12.77 dBm
2.43725290 GHz

11
ol s s AR AR ARAAAS thﬁtﬂ.ﬂ,&*]ul, e
fw Rl A RS AR Ad i aan VTWWWM'\

Mo,

N

dBm

=70 dBm

-850 dBm

CF 2.437F GH= 2001 pts Span 26.17 MH=z
rMarker
Type | Ref | Trc X-wvalue v-wvalue | Function Function Result
M1 1 2.4372529 GHz -12.77 dBm
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(ch_11)

Ref Level 10.00 dBm O
ALt 25 dB SWT

Spectrum <t

ffset 1.00 dB & RBW 10 kH=z

GO [ISpsetuma 0 CO)

(=)

-5S0 dBm

1.1 ms & VBW 1 MHz Mode Auto FET
@ 1Rm Max
mMi[1] -12.49 dBm
2. 46062500 GH=
o dem
-10 dBm 14PN
o0 aBm At h b AR A AL A A KA WW PAMAAARMNAANAL A b i) h bt
I(vvvv'r WY Ve yy gy l'.([ MIRRRRA AR LR 4" r”!""V‘W\
-30 dem

vl

-60 dBm

-70 dBm

-20 dBm

CF 2.46

2 GH=

3001 pts

Span 23.99 MHz

Marker
| Type

ref | Tre |

H-wvalue |

Y-wvalue |

Function l

Function Result

r1

[ 1]

2.460625 GHz |

-12.49 dBm |
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8. Emissions in non-restricted frequency bands

8.1 Test procedure
Acordding to 558074 D01 DTS Meas Guidance

8.2 Test instruments and measurement setup

The spectrum analyzer is set to as following.

a) Set instrument center frequency to DTS channel center frequency.
b) Set the span to = 1.5 times the DTS bandwidth.

c) Set the RBW = 100 kHz. d) Set the VBW = 3 x RBW.

e) Detector = peak. f) Sweep time = auto couple.

g) Trace mode = max hold. h) Allow trace to fully stabilize.
i) Use the peak marker function to determine the maximum PSD level.
Limits FCC § 15.247

Band Edge&Out of Emission Test Instruments

—_ ~— ~— —

Description Model Serial Number Cal. Due Date
Spectrum Analyzer E4440A US42041291 2018-12-27
Spectrum Analyzer FSV40 100939 2018-12-27
—Spectrum Analyzer <=> EUT Loss: 1 dB -
8.3 Measurement results of band—edge & out of emission
EUT Portable Data Collection Terminal MODEL iCAM M300
MODE b, g, n20, n40 ENVIRONMENTAL CONDITION 23.0 C, 43.0 % R.H.
INPUT POWER 12.0 Vd.c.
MODE -802.11b
CHANNEL Channel Frequency (MHz) limit PASS/FAIL
1 2412 20dBc PASS
11 2 462 20dBc PASS
MODE -802.11¢g
CHANNEL Channel Frequency (MHz) limit PASS/FAIL
1 2 412 20dBc PASS
11 2 462 20dBc PASS
MODE -802.11n20
CHANNEL Channel Frequency (MHz) limit PASS/FAIL
1 2412 20dBc PASS
11 2 462 20dBc PASS

Report Number : ESTRFC1810-005 EST-P25-102-F04 (2016.01.01)
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8.4 Trace data of band—edge & Out of Emission — 802.11b
(ch_1)

Spectrum 2 @] t%:‘l
Ref Level 10.00 dBm Offset 1.00 d& e RBW 100 kHz

Att 25 dB SWT  56.9 ps VYBW 100 kHz Mode Auto FFT
SGL Count 500/500
@ 1Pk Max

m2[1] -56.27 dBm

n = 2.4000000 GHz
o dem mM1[1] M1 -5.04 dBm
2.4136030 GHz

-10 dem .

/ My

D1 -25.040 dBm ,JJ \{‘\
-30 dem

-40 dBm {r \\
=50 dBm L““ 'Jl
MMMWWW

-70 deém

-80 dBm

CF 2.4 GHz 691 pts Span 50.0 MHz
Marker |
| |
- Type | Ref | Trc | ¥-value | Y-value | Function Function Result |
[ M1 1] 2.413603 GHz | -5.04 dem | i
M2 | 1] 2.4 GHz | -56.27 dBm |

(ch_1 1)

Spectrum 2 @] ué’l
Ref Level 10.00 diém Offset 1.00 dB & RBW 100 kHz
Att 25 de  SWT 56.9 ps VBW 100 kHz Mode Auto FFT
SGL Count 500/500
® 1Pk Max
mM2[1] -62.04 dBm
b Mi 2.4835000 GHz

M mM1i[1] 2.95 dBm
M, 2.4630220 GHz

-10 dBm \
-20 dem

D1 -22.950 dBm
-30 dBm .1\
-40 dem m
50 dBm i\

W M2
-60 dBm .

-70 dém

-80 dem

CF 2.4835 GHz 691 pts Span 50.0 MHz
Marker
- Type | Ref | Trc | ¥-value | Y-value | Function Function Result |
[ M1 1] 2.463022 GHz | -2.95 dém | i

M2 | 1] 2,4835 GHz | -62,04 dBm |
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Trace data of band—edge & Out of Emission — 802.11g

(ch_1

)

Ref Level 10.00 dém

Offset 1.00 dB & RBW 100 kHz

Spectrum 2 @]

(=)

Att 25dB  SWT  113.8 ps VBW 100 kHz  Mode Auto FFT
SGL Count 500/500
@ 1Pk Max
m2[1] -42.66 dBm
- 2.400000 GHz
O dem ™M1fal -6.78 dBm
2.412160 GHz
-10 dBm W MH!“'""\"\%M
-20 dém

-30 dém

D1 -26.780 dBm

f

I

-40 dBm

-50 dBm

-70 dém

PSSy oI TS ey P o

-80 dém

CF 2.4 GHz

691 pts

Marker
Type | Ref | Trc |

¥-value |

Y-value |

Function

Function Result |

Span 100.0 MHz

M1 | 1]
M2 | | 1|

2.41216 GHz |
2.4 GHz |

-6.78 dem |
-42.66 dBm |

(ch_1

1)

Ref Level 10.00 dém
Att 25 dB
SGL Count 500/500

Offset 1.00 dB & RBW 100 kHz

SWT 113.8 us

YBW 100 kHz

Spectrum 2 @]

Mode Auto FFT

(=)

@ 1Pk Max

O dBm

mM2[1]

-10 dém

M1[1]

-46.02 dBm
2.483500 GHz
-4.24 dBm
2.462230 GHz

-20 dem

J..LMK’M g
w: L]

D1 -24.240
-30 deém /

dBrm !

e

ﬂ:gfwdhlﬂ
=50 dBm

N

-60 dBm

A

-70 deém

-80 dBm

CF 2.4835 GHz

691 pts

Span 100.0 MHz

Marker

i

- Type | Ref | Trc |
i Tl

¥-value |

Y-value |

Function

Function Result |I

M1 I |
M2 | 1]

2.46223 GHz |
2,4835 GHz |

-4.24 dem |
-46.02 dBm |
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Trace data of band—edge & Out of Emission —802.11n20
(ch_1)

Spectrum 2 @] ué:‘l
Ref Level 10.00 dBm Offset 1,00 dB e RBW 100 kHz
Att 25dE  SWT 113.8ps  VBW 100 kHz  Mode Auto FFT
SGL Count 500/500
@ 1Pk Max
m2[1] -45.27 dBm
~ 2.400000 GHz
Q:dBm: M1[1}41 -7.57 dBm
2.414330 GHz
N o Ckal
16400 W e
-20 dBm ,( L
S0 dem—|DL -27.570 dBm 4 \\
-40 dBm

-50 dBm F“M%‘J M ]
Sl g WA

LA, AP i ey
-70 dBm
-80 dBm
CF 2.4 GHz 691 pts Span 100.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value |__Function Function Result |
[ M1 1] 2.41433 GHz | -7.57 dem |
M2 | | 1| 2.4 GHz | -45.27 dBm |

(ch__1 1)

Spectrum 2 @] ué’l
Ref Level 10.00 dém Offset 1.00 dBé & RBW 100 kHz
Att 25 dB SWT 113.8 us YBW 100 kHz Mode Auto FFT
SGL Count 500/500
® 1Pk Maxn
™M2[1] ~38.32 dBm
2.483500 GHz
0 dBm M1[1] -51.33 dBm
i 1L AMUM-LJ e 2.433500 GHz
-20 dBm fr W\"V‘\LL
D1 -25.590 dBm
-30 dBm 3 L

¥l i \““‘“w
o e,

] LR AT T
-70 dém
-80 dem
CF 2.4835 GHz 691 pts Span 100.0 MHz
Marker
- Type | Ref | Trc | ¥-value | Y-value | Function Function Result |!
[ M1 1] 2,4335 GHz | -51,33 dBm |
M2 | 1] 2,4835 GHz | -48.32 dBm |
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Trace data of Out of Emission — 802.11b
(ch_1)

Spectrum 3 ®
Ref Level 10.00 dBm Offset 1,00 dB & RBW 1 MHz

(=)

Att 25 dB SWT 106 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 50/50
@ 1Pk Max
mM2[1] -45.12 dBm
M 6.998210 GHz
O dem ™M1[1] 0.86 dBm
2.414430 GHz
-10 dBm

—zoaBm—H01 -19.140 dBm:

-30 dém

-40 dém

M2

-50 dBm

-60 dBm

-70 dBm

-80 dBém

Start 30.0 MHz 30001 pts

Stop 26.5 GHz

(ch_6)

Spectrum 3 ®
Ref Level 10.00 dBm Offset 1,00 dB & RBW 1 MHz

(=)

Att 25 dB SWT 106 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 50/50
@® 1Pk Max
i M2[1] -47.80 dBm
v 6.799690 GHz
0 dém M1[1] 2.06 dBm
2.438250 GHz
-10 dém
50 dem—I21 -17.940 dBm
-30 dém
-40 dém

-50 dem

-60 dém

-70 dém

-80 dBem

Start 30.0 MHz 30001 pts

Stop 26.5 GHz
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Trace data of Out of Emission — 802.11b

(ch_11)
T ) T e e e) &

Ref Level 10.00 dBm Offset 1.00 dB & RBW 1 MHz

Att 25 dB SWT 106 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 50/50
@ 1Pk Max
M m2[1] -46.15 dBm
Y 6.733300 GHz
O dem ™M1[1] 3.63 dBm
2.462950 GHz
-10 dBm
D1 -16.370 dBmr
-20 dém
-30 dém
-40 dém

-70 dBm

-80 dBém

Start 30.0 MHz 30001 pts Stop 26.5 GHz
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Trace data of Out of Emission — 802.11g
(ch_1)

Spectrum 3 ®

Ref Level 10.00 dBm Offset 1.00 dB & RBW 1 MHz

Att 25 dB SWT 106 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 50/50

(=)

@ 1Pk Max

m2[1]
M1

Y
0 dem—~F M1[1]

-10 dBm

-45.59 dBm
6.224210 GHz
0.93 dBm
2.413540 GHz

—zoaBm—H~01 -19.070 dBm:

-30 dém

-40 dém

-50 dBém

-60 dBm

-70 dBm

-80 dBém

Start 30.0 MHz 30001 pts

Stop 26.5 GHz

(ch_6)

Spectrum 3 ®

Ref Level 10.00 dém Offset 1.00 d& & RBW 1 MHz
Att 25de SWT 106 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 50/50

(=)

@® 1Pk Max

M1 m2[1]
k4

O dim M1[1]

-10 dém

-45.83 dBm
6.534790 GHz
2.71 dBm
2.436480 GHz

D1 -17.290 dBm

-20 dém

-30 dém

-40 dém

-50 dBem

-60 dém

-70 dém

-80 dBem

Start 30.0 MHz 30001 pts

Stop 26.5 GHz
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Trace data of Out of Emission — 802.11g
(ch_11)
' Spectrum 3 @ | SpecCfSpecT B CO) &

Ref Level 10.00 dBm Offset 1.00 dB & RBW 1 MHz

Att 25 dB SWT 106 ms & VBW 3 MHz Mode Auto Sweep
Count 50/50

@ 1Pk Max

E m2[1] -45.30 dBm
M1 6.330090 GHz

0 dBm M1[1] 4.93 dBm
2.459420 GHz

-10 dBm

D1 -15.070 dBny

-20 dem

-30 dém

-40 dém

M2

-50 daiaw |im | |

-60 dBm

-70 dBm

-80 dBém

Start 30.0 MHz 30001 pts Stop 26.5 GHz
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Trace data of Out of Emission — 802.11n20

(ch_1)

Spectrum 3 ®

Ref Level 10.00 dBm Offset 1.00 dB & RBW 1 MHz
Att 25 dB SWT 106 ms & VBW 3 MHz
SGL Count 50/50

(=)

Mode Auto Sweep

@ 1Pk Max

M1
hd
O dem

m2[1] -46.02 dBm
6.630960 GHz

-10 dBm

™M1[1] 1.21 dBm
2.413540 GHz

Fooapm—H D1 -18.790 dBm

-30 dém

-40 dém

=50 dBE

-60 dBm

-70 dBm

-80 dBém

Start 30.0 MHz 30001

pts Stop 26.5 GHz

(ch_6)

Spectrum 3 ®

Ref Level 10.00 dém Offset 1.00 d& & RBW 1 MHz
Att 25 dB SWT 106 ms & VBW 3 MHz
Count 50/50

(=)

Mode Auto Sweep

@® 1Pk Max

M1
4
O dim

mM2[1] -45.70 dBm
6.550670 GHz

-10 dém

M1[1] 2.19 dBm
2.438250 GHz

20 dBm D1 -17.920 dBm

-30 dém

-40 dém

-50 dem

-70 dém

-80 dBem

Start 30.0 MHz 30001

pts Stop 26.5 GHz
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Trace data of Out of Emission — 802.11n20

(ch_11)

Spectrum 3 ®
Ref Level 10.00 dBm Offset 1,00 dB & RBW 1 MHz

SGL Count 50/50

Att 25 dB SWT 106 ms & VBW 3 MHz Mode Auto Sweep

(=)

@ 1Pk Max

]
v

0 dem

m2[1]

-10 dBm

M1[1]

-45.74 dBm
6.953000 GHz
3.51 dBm
2.461190 GHz

D1 -17.920 dBmy

-20 dém

-30 dém

-40 dém

-50 dBm

-60 dBm

-70 dBm

-80 dBém

Start 30.0 MHz 30001 pts

Stop 26.5 GHz
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9. Measurement of radiated disturbance

Above 30 MHz Electric Field strength was measured in accordance with FCC PART 15.205, 15.209 . The
test setup was made according to ANSI C 63.10 (2009) & KDB 558074 D01 Semi—anechoic chamber, which

allows a 3 m distance measurement. The EUT was placed in the center of styrofoam. turntable. The height

of this table was 0.8 m. The measurement was conducted with both horizontal and vertical antenna

polarization. The turntable has fully rotated. For further description of the configuration refer to the picture

of the test setup.
9.1 Measurement equipments

. . Next
Equipment Name Type Manufacturer Serial No. Calibration date
TEST Receiver ESCI7 ROHDE & SCHWARZ 100916 31-Oct-18
Logbicon Antenna VULB 9168 SCHWARZBECK 193 12-Oct-18
Turn Table DT3000-2t Innco System GmbH N/A -
Antenna Mast MA4000-EP Innco System GmbH N/A -
PREAMPLIFIER 84498 AGILENT 3008A00581 31-Oct-18
Horn Antenna BBHA9120D SCHWARZBECK 469 25-Aug-18
Test Receiver ESPI7 ROHDE & SCHWARZ 100185 31-Oct-18
Spectrum Analyzer R3273 ADVANTEST 121200664 10-Oct-18
Turn Table DT1500-S Innco System GmbH N/A -
Antenna Mast MA4000-EP Innco System GmbH N/A -
Pyramidal Horn Antenna 3160-09-01 EST-L INDGREN 102642 25-Aug-18
—
9.2 Environmental Condition
Below 1 GHz —Test Place  : 10 m Semi—anechoic chamber
WLAN Mode
Temperature (°C) :21.4°C
Humidity (% R.H.) :55.7 % R.H.
Above 1 GHz-Test Place : 3 m Semi—anechoic chamber
WLAN 802.11 b,g,n20 Mode
Temperature (°C) :221°C
Humidity (% R.H.) :53.5 % R.H.
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9.3 Measurement Instrument setting for Radiated Emission

9.3.1 Frequency range below 1 GHz
Detector : Quasi—Peak

9.3.2 Frequency range above 1 GHz

O O O P

o oo®

.RBW: 1 MHz, VBW : 3 MHz
. Trace mode = max hold

. Detector : Peak

. Sweep time = auto

Set analyzer center frequency to the frequency associated with the emission
.RBW : 1 MHz , VBW : 3 MHz
Detector : RMS

. Sweep time = auto

* Note
Band Duty cycle(%) | Ton (ms) | Ton + Toff (ms) | DCF=10*log(1/Duty) (dB)
802.11b 88.0 0.940 1.068 0.56
802.11¢g 58.0 0.168 0.287 2.37
802.11n20 59.0 0.152 0.272 2.29

* This was not applied of duty cycle factor for average value because of measured with the EUT
transmitting continuously more than 98 % duty cycle at its maximum power control level.
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9.4.1 Test Data (802.11 b)

Test Date : 7-Sep—-18 Measurement Distance : 3 m
C tion Fact Result Val
Frequency Reading Position | Height orrection Tactor — cSul Value -
(MHz) (dBw) (V/H) (m) |AntFactor| Cable Limit Result | Margin
(dB) (dB) | (@dBaV/m) | (dBwV/m) | (dB)
41.90 14.19 V 1.3 13.26 0.96 40.00 28.41 11.59
81.50 20.29 V 1.5 9.18 1.34 40.00 30.81 9.19
122.30 19.30 V 1.7 11.24 1.66 43.50 32.21 11.29
335.40 14.81 H 1.9 14.26 2.86 46.00 31.93 14.07
480.00 13.35 H 1.8 17.40 3.45 46.00 34.20 11.80
H : Horizontal, V : Vertical
*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
Remark *CL = Cable Loss(In case of below 1 000 MHz)

*Result Value = Reading + Ant Factor + Cable loss

*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for

Quasi—peak detection at frequency below 1 GHz.
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9.4.2 Test Data (802.11 g)

Test Date : 7-Sep—-18 Measurement Distance : 3 m
Frequency Reading position | Height Correction Factor _ Result Value .
(MHz) (dBw) (V/H) (m) |AntFactor| Cable Limit Result | Margin
(dB) (dB) [ (dB4V/m) | (dB&V/m)| (dB)
41.90 15.49 V 1.5 13.26 0.96 40.00 29.71 10.29
80.40 19.32 V 1.2 9.36 1.33 40.00 30.01 9.99
122.30 19.40 V 1.3 11.24 1.66 43.50 32.31 11.19
332.60 15.63 H 1.5 14.20 2.85 46.00 32.68 13.32
480.00 13.30 H 1.7 17.40 3.45 46.00 34.15 11.85
H : Horizontal, V : Vertical
*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
Remark *CL = Cable Loss(In case of below 1 000 MHz)

*Result Value = Reading + Ant Factor + Cable loss
*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for
Quasi—peak detection at frequency below 1 GHz.
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9.4.3 Test Data (802.11 n20)

Test Date : 7-Sep—-18 Measurement Distance : 3 m
C tion Fact Result Val
Frequency Reading Position | Height orrection Tactor — cSul Value -
(MHz) (dBw) (V/H) (m) |AntFactor| Cable Limit Result | Margin
(dB) (dB) | (@dBaV/m) | (dBwV/m) | (dB)
41.90 14.26 V 1.6 13.26 0.96 40.00 28.48 11.52
81.50 16.96 V 1.7 9.18 1.34 40.00 27.48 12.52
117.90 21.71 V 1.5 10.82 1.63 43.50 34.16 9.34
335.50 14.80 H 1.4 14.26 2.86 46.00 31.93 14.07
480.00 13.40 H 1.5 17.40 3.45 46.00 34.25 11.75
H : Horizontal, V : Vertical
*Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
Remark *CL = Cable Loss(In case of below 1 000 MHz)

*Result Value = Reading + Ant Factor + Cable loss

*The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for

Quasi—peak detection at frequency below 1 GHz.
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9.4-5 Test Data

Test Date : 7-Sep—18

Measurement Distance : 3 m

*xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

Frequency| Reading [Position|Height Correction Factor Duty Cycle Result Value
(MHz) @B&v) | (v/H) | (m) [AntFactor| Cable |correction(ds)| Limit Result | Margin
(dB) (dB) (dB4V/m)| (dB#/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
2390.00 36.73 H 1.8 26.11 [-30.08 0.56 74.00 33.31 40.69
2390.00 49.89 V 1.5 26.11  [-30.08 0.56 74.00 46.47 27.53
4824.00 51.90 H 1.6 30.99 [-26.98 0.56 74.00 56.46 17.54
4824.00 51.60 V 1.7 30.99 [-26.98 0.56 74.00 56.16 17.84
AV(RBW: 1 MHz VBW: 3 MHz)
2390.00 36.73 H 1.8 26.11  [-30.08 0.56 54.00 33.31 20.69
2390.00 36.63 \% 1.5 26.11 [-30.08 0.56 54.00 33.21 20.79
4824.00 40.03 H 1.6 30.99 [-26.98 0.56 54.00 44.59 9.41
4824.00 39.98 \% 1.7 30.99 [-26.98 0.56 54.00 44.54 9.46
H : Horizontal, V: Vertical TEST MODE : 802.11 b — CH 1(2 412 MHz)
*The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
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9.4-6 Test Data
Test Date : 7-Sep-18

Measurement Distance : 3 m

i . i Correction Factor Result Value
Frequency| Reading |Position|Height Duty Cycle — -
(MHz) (dBWV) (V/H) (m) |Ant Factor Cable |correction(dgs)| Limit Result [ Margin
(dB) (dB) (dBWV/m)| (dB&V/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
4874.00 52.45 H 1.7 31.13 [-26.84 0.56 74.00 57.30 16.70
4874.00 52.11 V 1.6 31.13 [-26.84 0.56 74.00 56.96 17.04
AV(RBW: 1 MHz VBW: 3 MHz)
4874.00 39.89 H 1.7 31.13 [-26.84 0.56 54.00 44.74 9.26
4874.00 40.33 Vv 1.6 31.13 [-26.84 0.56 54.00 45.18 8.82
H : Horizontal, V : Vertical TEST MODE : 802.11 b - CH 6(2 437 MHz)
*The TX signal wasn't detected from 3th harmonics.

Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
*xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction
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9.4-7 Test Data

Test Date : 7-Sep—18 Measurement Distance : 3 m
Frequency| Reading |Position|Height Correction Factor Duty Cycle Result Value
(MHz) (dBuv) (V/H) | (m) [AntFactor| Cable |correction(dB)| Limit Result | Margin
(dB) (dB) (dB&V/m)| (dB&V/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
2483.50 48.39 H 1.5 26.30 [-29.93 0.56 74.00 45.32 28.68
2483.50 48.12 V 1.5 26.30 [-29.93 0.56 74.00 45.05 28.95
4924.00 52.33 H 1.5 31.27 |[-26.74 0.56 74.00 57.43 16.57
4924.00 52.54 V 1.5 31.27 |[-26.74 0.56 74.00 57.64 16.36

AV(RBW: 1 MHz VBW: 3 MHz)

2483.50 36.47 H 1.5 26.30 |-29.93 0.56 54.00 33.40 20.60
2483.50 36.46 \% 1.5 26.30 [-29.93 0.56 54.00 33.39 20.61
4924.00 40.32 H 1.5 31.27 |-26.74 0.56 54.00 45.42 8.58
4924.00 40.47 \% 1.5 31.27 |-26.74 0.56 54.00 45.57 8.43
H : Horizontal, V : Vertical TEST MODE : 802.11 b — CH 11(2 462 MHz)
*The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction
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9.4-8 Test Data

Test Date : 7-Sep—18

Measurement Distance : 3 m

*xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

Frequency| Reading [Position|Height Correction Factor Duty Cycle Result Value
(MHz) (@B&v) | (v/H) | (m) [AntFactor| Cable |Gorrection(ds)| Limit Result | Margin
(dB) (dB) (dB4V/m)| (dB#/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
2390.00 54.89 H 1.5 26.11 [-30.08 2.37 74.00 53.28 20.72
2390.00 55.35 V 1.6 26.11  [-30.08 2.37 74.00 53.74 20.26
4824.00 51.50 H 1.6 30.99 [-26.98 2.37 74.00 57.88 16.12
4824.00 51.35 V 1.6 30.99 [-26.98 2.37 74.00 57.73 16.27
AV(RBW: 1 MHz VBW: 3 MHz)
2390.00 37.24 H 1.6 26.11  [-30.08 2.37 54.00 35.63 18.37
2390.00 40.15 \% 1.6 26.11 [-30.08 2.37 54.00 38.54 15.46
4824.00 40.06 H 1.5 30.99 [-26.98 2.37 54.00 46.44 7.56
4824.00 39.97 \% 1.5 30.99 [-26.98 2.37 54.00 46.35 7.65
H : Horizontal, V: Vertical TEST MODE : 802.11 g — CH 1(2 412 MHz2)
*The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
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9.4-9 Test Data

Test Date : 7-Sep—18 Measurement Distance : 3 m
Frequency| Reading [Position|Height Correction Factor Duty Cycle — Result Value .
(MHz) (dBwv) (V/H) (m) |Ant Factor| Cable |correction(ds)| Limit Result | Margin
(dB) (dB) (dB&V/m)| (dB4V/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
4874.00 51.81 H 1.6 31.13 [-26.84 2.37 74.00 58.47 15.53
4874.00 52.27 V 1.7 31.13 [-26.84 2.37 74.00 58.93 15.07

AV(RBW: 1 MHz VBW: 3 MHz)

4874.00 40.34 H 1.6 31.13 |-26.84 2.37 54.00 47.00 7.00

4874.00 40.32 \% 1.7 31.13 |-26.84 2.37 54.00 46.98 7.02

H : Horizontal, V : Vertical TEST MODE : 802.11 g — CH 6(2 437 MHz)

*The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
*xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction
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9.4-10 Test Data

Test Date : 7-Sep—18 Measurement Distance : 3 m
Frequency| Reading [Position|Height Correction Factor Duty Cycle Result Value
(MHz) (dBuv) (v/H) | (m) |AntFactor| Cable |Gorrection(gB)| Limit Result | Margin
(dB) (dB) (dB&V/m)| (dB&V/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
2483.50 55.65 H 1.6 26.30 [-29.93 2.37 74.00 54.39 19.61
2483.50 55.68 V 1.5 26.30 [-29.93 2.37 74.00 54.42 19.58
4924.00 52.94 H 1.6 31.27 [-26.74 2.37 74.00 59.85 14.15
4924.00 52.82 V 1.5 31.27 |-26.74 2.37 74.00 59.73 14.27

AV(RBW: 1 MHz VBW: 3 MHz)

2483.50 37.80 H 1.6 26.30 |-29.93 2.37 54.00 36.54 17.46
2483.50 37.86 \% 1.6 26.30 |[-29.93 2.37 54.00 36.60 17.40
4924.00 40.53 H 1.6 31.27 |-26.74 2.37 54.00 47.44 6.56
4924.00 40.31 V 1.5 31.27 |-26.74 2.37 54.00 47.22 6.78
H : Horizontal, V: Vertical TEST MODE : 802.11g — CH 11(2 462 MHz)
*The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)

*xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction
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Measurement Distance : 3 m

*xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

Frequency| Reading [Position|Height Correction Factor Duty Cycle Result Value
(MHz) (@B&v) | (v/H) | (m) [AntFactor| Cable |Gorrection(ds)| Limit Result | Margin
(dB) (dB) (dB4V/m)| (dB#/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
2390.00 54.19 H 1.6 26.11 [-30.08 2.29 74.00 52.50 21.50
2390.00 62.25 V 1.5 26.11  [-30.08 2.29 74.00 60.56 13.44
4824.00 51.96 H 1.5 30.99 [-26.98 2.29 74.00 58.26 15.74
4824.00 51.96 V 1.5 30.99 [-26.98 2.29 74.00 58.26 15.74
AV(RBW: 1 MHz VBW: 3 MHz)
2390.00 36.88 H 1.7 26.11  [-30.08 2.29 54.00 35.19 18.81
2390.00 37.50 \% 1.5 26.11 [-30.08 2.29 54.00 35.81 18.19
4824.00 39.98 H 1.6 30.99 [-26.98 2.29 54.00 46.28 7.72
4824.00 40.00 \% 1.7 30.99 [-26.98 2.29 54.00 46.30 7.70
H : Horizontal, V: Vertical TEST MODE : 802.11 n20 - CH 1(2 412 MHz)
*The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
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9.4-12 Test Data
Test Date : 7-Sep-18

Measurement Distance : 3 m

. . . Correction Factor Result Value
Frequency| Reading |Position|Height Duty Cycle — -
(MHz) (dBWV) (V/H) (m) |Ant Factor| Cable |correction(ds)| Limit Result | Margin
(dB) (dB) (dB4V/m)| (dB&V/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
4874.00 52.27 H 1.7 31.13 |-26.84 2.29 74.00 58.85 15.15
4874.00 51.81 V 1.6 31.13 |-26.84 2.29 74.00 58.39 15.61
AV(RBW: 1 MHz VBW: 3 MHz)
4874.00 40.34 H 1.5 31.13 |-26.84 2.29 54.00 46.92 7.08
4874.00 40.34 V 1.6 31.13 |-26.84 2.29 54.00 46.92 7.08
H : Horizontal, V: Vertical TEST MODE : 802.11 n20 — CH 6(2 437 MHz)
*The TX signal wasn't detected from 3th harmonics.

Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
*Total = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction
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9.4-13 Test Data
Test Date : 7-Sep—18

Measurement Distance : 3 m

*xTotal = Reading Value + Antenna Factor + Cable Loss — Amp Gain + Duty Cycle Correction

Frequency| Reading [Position|Height Correction Factor Duty Cycle Result Value
(MHz) (@B&v) | (v/H) | (m) [AntFactor| Cable |Gorrection(ds)| Limit Result | Margin
(dB) (dB) (dB4V/m)| (dB#V/m) | (dB)
PEAK(RBW: 1 MHz VBW: 3 MHz)
2483.50 58.83 H 1.7 26.30 |-29.93 2.29 74.00 57.49 16.51
2483.50 58.40 V 1.5 26.30 |-29.93 2.29 74.00 57.06 16.94
4924.00 52.60 H 1.7 31.27 |-26.74 2.29 74.00 59.43 14.57
4924.00 52.60 V 1.5 31.27 |-26.74 2.29 74.00 59.43 14.57
AV(RBW: 1 MHz VBW: 3 MHz)
2483.50 38.28 H 1.6 26.30 |-29.93 2.29 54.00 36.94 17.06
2483.50 38.36 \% 1.5 26.30 |-29.93 2.29 54.00 37.02 16.98
4924.00 40.31 H 1.6 31.27 |-26.74 2.29 54.00 47.14 6.86
4924.00 32.67 \% 1.6 31.27 |-26.74 2.29 54.00 39.50 14.50
H : Horizontal, V: Vertical TEST MODE : 802.11 n20 — CH 11(2 462 MHz)
*The TX signal wasn't detected from 3th harmonics.
Remark *Checked in all 3 axis and the maximum measured data were reported.( Worst data is Z axis of position)
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9.5 Restricted Band Edges
*802.11b Mode

Band Edges(CH Low)
Detector mode:Peak

Polarity:Horizontal

® “RBW 1 MHz=
“VvBW 10 MH=z=z
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—30
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Band Edges(CH Low)

Detector mode:Peak Polarity:Vertical
® “RBW 1 MHz Marker 2 [T1 1
“VBW 10 MHz ao_89 dBuv
Re¥ 117 dBuv ~ATE 20 dB SWT 5 ms 2_390000000 GHz
Marker| 1. LT 11
l 110 104_36 dBuv
h 2|. 412000000 GH=
1 PK '\
MAXH oo // \
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—80 / \
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| 7o / \ M
l 60 // \\ /JJ 308
| 50 > g AN \L‘u)\' al |y/
l 10
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Detector mode:Average Polarity:Vertical
® “RBW 1 MHz= Marker 2 [T1 1
“VBW 10 MHz 36.63 dBuV
Re¥ 117 dBuv ~ATE 20 dB SWT 5 ms 2_390000000 GHz
Marker| 1. LT 1
l 110 79_H8 dBuV
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90
| so Yt TN
/ \ PRN
| 70
| a0 SWH 200 joF 20p / \ 308
50 / \
| 4o L / \
U S ——
| 30
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Center 2_.3825 GH= 14_.5 MHz/ Span 145 MH=z=z
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Band Edges(CH High)

Detector mode:Peak Polarity:Horizontal
® “RBW 1 MH=z= Marker =2 [T1 1
“VBW 10 MHz as_39 dBuv
Ref 117 dBuv ~Att 20 dB SWT 2.5 ms 2_483500000 GHz
Marker| 1. LT 11
l110 101 .40 dBuv
2. aszo000p00 GH=
1
1 PK] ~
EsGl tee
oo /
—80 / \
/ \ PRN
M r’f \
l so 3DB
Wr \w\
oA ] TPWE
YV 4 AN AN N Sm A
lao
—30
1
20 [
Start 2_.43 GH= 7 MHz/s Stop 2.5 GH=z
Detector mode:Average Polarity:Horizontal
@ ~“RBW 1 MHz= Marker 2 [T1 7]
“VBW 10 MH=z= 36.47 dBuV
Ref 117 dBpv “ATtEt 20 dB SWT 2.5 ms 2_483500000 GHz=
Marker| 1 [CT1 I
l110 80._8B2 dBuv
2. a6z000p00 GH=
1 RMEs
AVG 100
oo
f—\r\vl
lso ~~
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sSwWH 200 |oF 20p / \ 3DB
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30

—20

Start 2_.43 GH= 7 MH=zZ/ Stop 2.5 GH=z
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Band Edges(CH High)

Detector mode:Peak Polarity:Vertical
® ~RBW 1 MH=z= Marker 2 [T1 1
“VBW 10 MHz as_12 dBuv
Ref 117 dBuv ~Att 20 dB SWT 2.5 ms 2_.483500000 GHz=
Marker| 1. LT1 |1
l 110 102_b6 deuv
N 2|.aszo000po00 GH=
1 PK]
Vi< [ e

AN

—30

F1
—20

Start 2_.43 GH=z=z 7 MHzZ/ Stop 2.5 GH=z

Detector mode:Average Polarity:Vertical
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*802.11g Mode
Band Edges(CH Low)

Detector mode:Peak Polarity:Horizontal
® “RBW 1 MHz Marker 2 [T1 1
“VBW 10 MHz 54._89 dBupvV
Re¥ 117 dBuv ~ ATt 20 dB SWT 5 ms 2_390000000 GHz
Marker| 1. LT3 11
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Detector mode:Average Polarity:Horizontal
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Band Edges(CH Low)
Detector mode:Peak

®

Re ¥ 117 dBpnv T ATC 20 dB

Polarity:Vertical

“RBW 1 MH=z=
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SWT 5 ms 2.
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Band Edges(CH High)

Detector mode:Peak Polarity:Horizontal
@ “RBW 1 MHz= Marker 2 [T1 1
“VBW 10 MH=z 55_65 dBuV
Re¥ 117 dBuv ~A€Et 20 dB SWT 2.5 ms 2_.483500000 GHz
Marker| 1. LT3 |1
| 110 100.64a dBuv
2|.a62000p00 GH=
1
1 PK]
MAXH oo /\_\/"
oo \
| so /
\ PRN
7o
| so | J“Jh"/ \‘\A 3DB
MV W\Mi\_
%ﬁl’"ﬁ M VY
| 10
—30
1
| 20 I
Start 2_.43 GH=z= 7 MH=z/s Stop 2.5 GH=z
Detector mode:Average Polarity:Horizontal
® ~RBW 1 MH=z= Marker 2 [T1 1
“VBW 10 MHz 37_.80 dBuV
Ref 117 dBuv “Att 20 dB SWT 2.5 ms 2_.483500000 GHz
Marker| 2 £CT2 J1
l110 71 .01 dBuv
2|.a6z000p00 GH=
1 RMia
AVG 100
90
' so
a1 PRN
. ey

/ \
/ N

—30

F1
—20

Start 2_.43 GH=z=z 7 MHzZ/ Stop 2.5 GH=z=z

Report Number : ESTRFC1810-005 EST-P25-102-F04 (2016.01.01) Page 57 of 64



Estech

your best partner

Band Edges(CH High)
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*802.11n20 Mode
Band Edges(CH Low)
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Band Edges(CH Low)
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Band Edges(CH High)

Detector mode:Peak Polarity:Horizontal
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Band Edges(CH High)
Detector mode:Peak

Polarity:Vertical
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11. Measurement of conducted disturbance

11

11

The continuous disturbance voltage of AC Mains in the frequency from 0.15 MHz to 30 MHz was
measured in accordance to FCC PART 15.207. The test setup was made according to ANSI C
63.10 (2009) in a shielded room. The EUT was placed on a non—-conductive table at least 0.8 m
above the ground plan. A grounded vertical reference plane was positioned in a distance of 0.4
m from the EUT. The distance from the EUT to other metal surfaces was at least 0.8 m. The EUT
was only earthen by its power cord through the line impedance stabilizing network. The power
cord has been bundled to a length of 1.0 m. The test receiver with Quasi Peak detector

complies with CISPR 16.

.1 Measurement equipments
. . Next Calibration
Equ tN T Manufactu Serial No.
quipment Name ype anufacturer erial No
TEST RECEIVER ESPI Rohde & Schwarz 100005 31-0Oct-18
LISN ESH3-75 Rohde & Schwarz 836679/025 31-0Oct-18
Pulse Limiter ESH3Z2 Rohde & Schwarz NONE 31-0Oct-18

Test Place

Temperature (°C)
Humidity (% R.H.)

.2 Environmental Condition
: Shielded Room

122.4°C
:51.2 % R.H.
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11.3—1 Test Data

Test Date : 3—-Feb—-17
Correction Factor Quasi—peak Value Average Value
Frequency Line
(MHz) Lisn Cable (H/N) Limit Reading Result Limit Reading Result
(dB) (dB) (dBu) (dBu) (dBu) (dBu) (dBu) (dB)
0.16 0.16 0.13 H 65.52 56.54 56.83 55.52 42 .66 42 .95
0.21 0.09 0.20 N 63.21 52.48 52.77 53.21 41.31 41.60
0.27 0.16 0.20 H 61.21 43.12 43.48 51.21 36.76 37.12
0.37 0.09 0.21 N 58.52 39.96 40.26 48.52 30.65 30.95
8.45 0.29 0.38 N 60.00 32.35 32.92 50.00 26.82 27.48
8.57 0.39 0.37 H 60.00 33.05 33.81 50.00 27.53 28.29
H : Hot Line, N : Neutral Line
Remark [*Correction Factor = Lisn + Cable

*Result = Correction Factor + Reading
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Appendix 1. Special diagram
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Appendix 2. Antenna Requirement
1. Antenna Requirement

1.1 Standard Applicable

For intentional device, according to FCC 47 CFR Section 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.

And according to FCC 47 CFR Section 15.204

1.2 Antenna Connected Construction

The antenna types used in this product are Intergrated carrier antenna . The maximum
Gain of this antenna is —2.0 dBi.



