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1. General information

Applicant: THINKWARE CORPORATION

Applicant address: A, 9FL, Samwhan Hipex, 240, Pangyoyeok-ro, Bundang-gu, Seongnam-si,
Gyeonggi-do, South Korea

Test site: KES Co., Ltd.

Test site address: 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,

Gyeonggi-do, 14057, Korea
473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148
ISED Registration No.: 23298

FCC/IC rule part(s): 15.247 / RSS-247

FCC ID: 2ADTG-DVRC310R
IC Certification 12594A-DVRC310R
Test device serial No.: X] Production [ ] Pre-production [ ] Engineering

1.1. EUT description
Equipment under test ~THINKWARE DASH CAM

Frequency range 2412 00 ~2462 O (11b/g/n_HT20)
2422 0 ~2452 O (11n_HT40)
Model: DVR-C310R

Modulation technique = DSSS, OFDM
Number of channels 2412 O ~2462 O (11b/g/n_HT20): 11ch
2422 0 ~2452 O (11n_HT40):9ch
Antenna specification ~ Antenna type(2.40 WIFI) : Chip antenna, Peak gain : 1.99 O i
Power source DC12V
H/W version BASIC PP V3.0
S/W version V0.13

1.2. Test configuration

The THINKWARE CORPORATION // DVR-C310S // FCC ID: 2ADTG-DVRC310R // IC : 12594A-
DVRC310R was tested according to the specification of EUT, the EUT must comply with following
standards and KDB documents.

FCC Part 15.247

ISED RSS-247 Issue 2 and RSS-Gen Issue 5

KDB 558074 D01 v05 r02

ANSI C63.10-2013

1.3. Device modifications
N/A

1.4. Accessory information
N/A
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1.5. Measurement results explanation example
For all conducted test items :

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the spectrum
analyzer reading level is exactly the EUT RF output level.

Offset(0] ) = RF cable loss([1 ) + attenuator factor([] ).
=1.40+10.00=11.40 (O0)

1.6. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test | Below 1 Gz 4.40 dB
(include Fundamental emission) Above 10 5.94 dB

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

1.7. Frequency/channel operations

Ch. Frequency (O ) Mode
01 2412 802.11b/g/n_HT20
06 2437 802.11b/g/n_HT20
11 2 462 802.11b/g/n_HT20
Ch. Frequency (O ) Mode
03 2422 802.11n_HT40
06 2437 802.11n_HTA40
09 2452 802.11n_HT40

1.8. Worst case data rate
1. Radiated emission was performed with the EUT set to transmit at the channel with highest
output power as worst-case scenario.
2. Worst-case data rates were:
802.11b: 1 Mbps
802.11g: 6 Mbps
802.11n_HT20: MCS0
802.11n_HT40: MCS0
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2. Summary of tests
Section in Section in Parameter Test result
FCC Part 15 RSS-247 & Gen ete est resutts
- RSS-Gen 6.6 26 U bandwidth & 99 % bandwidth Pass
RSS-247 5.2 (a) .
15.247(a)(2) RSS-247 6.2 4 6 O bandwidth Pass
RSS-247 5.4 (d)
15.247(b)(3) RSS-247 6.2.4.1 Output power Pass
RSS-247 5.2 (b) .
15.247(e) RSS-247 6.0.4.1 Power spectral density Pass
RSS-2475.5
15.205 15.209 RSS-Gen 8.9, Radiated restricted band and emission Pass
8.10
15.247(d) RSS-2475.5 Conducted spurious emission and band edge Pass
15.207(a) RSS-Gen 8.8 AC conducted emissions Pass
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3.
3.1.

Test procedure
ANSI C63.10-2013

Test setup

Test results
99% Occupied

Bandwidth

EUT

Attenuator

Limit

None; for reporting purpose only.

Test results

Spectrum analyzer

99 % bandwidth of 20 [0 bandwidth

Measured 99 % bandwidth(O ) L
Limit((])
Frequency([) 802.11b 802.11¢g 802.11n
2412 14.98 16.86 17.87
2437 14.98 16.86 17.87 -
2462 15.05 16.86 17.87

99 % bandwidth of 40 0 bandwidth

Measured 99 % bandwidth([)

Frequency([l ) 802.11n Limit(Q )
2422 35.89
2437 35.89 -
2452 36.00
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3.2 6 [0 bandwidth
Test procedure
ANSI C63.10 — section 11.8

Test setup

EUT Attenuator Spectrum analyzer

ANSI C63.10-2013 - Section 11.8.1
1. RBW =100 O.
VBW = 3 x RBW.
Detector = peak.
Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize
Measure the maximum width of the emission that is constrained by the frequencies associated with
the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 [
relative to the maximum level measured in the fundamental emission.

NowvkARwd

ANSI C63.10-2013 - Section 11.8.2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described in 11.8.1 (i.e., RBW = 100 kHz, VBW =
3 X RBW, and peak detector with maximum hold) is implemented by the instrumentation function. When
using this capability, care shall be taken so that the bandwidth measurement is not influenced by any
intermediate power nulls in the fundamental emission that might be =6 dB.

Limit
According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 0, 2 400 ~
2483.5 O,and 5725~ 5850 O bands. The minimum 6 [0 bandwidth shall be at least 500 O .

According to RSS-247 5.2 (a), the minimum 6 dB bandwidth shall be 500 kHz.
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Test results

6 0 bandwidth of 20 0 bandwidth

Measured 6 [0 bandwidth(()

Limit(0 )
Frequency([) 802.11b 802.11¢g 802.11n
2412 10.13 16.64 17.80
2437 10.13 16.54 17.84 0.5
2462 10.13 16.57 17.80

6 O bandwidth of40 O bandwidth

Measured 6 [1 bandwidth(])

Frequency([l ) 802.11n Limit(Q )
2422 36.58
2437 36.51 0.5
2452 36.56
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3.3. Output power
Test procedure
ANSI C63.10 — section 11.9.1.1 or section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

ANSI C63.10 - Section 11.9.1.1
This procedure shall be used when the measurement instrument has available a resolution bandwidth
that is greater than the DTS bandwidth.

Set the RBW = DTS bandwidth.

Set VBW = 3 x RBW.

Set span = 3 x RBW

Sweep time = auto couple

Detector = peak

Trace mode = max hold

Allow trace to fully stabilize

Use peak marker function to determine the peak amplitude level

PRI B WD =

ANSI C63.10 - section 11.9.1.3

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS ba
ndwidth and shall utilize a fast-responding diode detector.

ANSI C63.10 - section 11.9.2.3.2

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Since this measurement is made only during the ON time of the transmitter,
no duty cycle correction is required.

Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 [, 2 400~2 483.5 O,
and 5 725~5 850 O bands: 1 Watt. As an alternative to a peak power measurement, compliance with the
one Watt limit can be based on a measurement of the maximum conducted out-put power. Maximum
Conducted Out-put Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a reduced
power level. If multiple modes of operation are possible (e.g., alternative modulation methods), the
maximum conducted output power is the highest total transmit power occurring in any mode.

According to §15.247(b)(4), The conducted output power limit specified in paragraph (b) of this section is
based on the use of antennas with directional gains that do not exceed 6 [ i. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 [ i are used, the conducted
output power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 U 1.
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According to RSS-247 5.4 (d), For DTSs employing digital modulation techniques operating in the bands
902-928 MHz and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in Section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement of the
maximum conducted output power. The maximum conducted output power is the total transmit power
delivered to all antennas and antenna elements, averaged across all symbols in the signaling alphabet when
the transmitter is operating at its maximum power control level. Power must be summed across all antennas
and antenna elements. The average must not include any time intervals during which the transmitter is off or
transmitting at a reduced power level. If multiple modes of operation are implemented, the maximum
conducted output power is the highest total transmit power occurring in any mode.
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Test results

Measured output power (L] m)

2412 O 2437 O 2462 [
Mode
Peak Average Peak Average Peak Average
11b 15.64 13.34 15.21 12.87 15.58 13.30
l1g 20.86 10.89 20.23 10.60 20.55 10.86
11n_HT 20 19.77 10.48 18.99 10.15 18.94 10.18
2422 11 2437 0 2452 11
Mode
Peak Average Peak Average Peak Average
11n_HT 40 18.15 9.48 17.73 9.04 17.40 8.98
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34.

Power spectral density

Test procedure
ANSI C63.10 — section 11.10.2

Test setup

EUT Attenuator Spectrum analyzer

ANSI C63.10 — section 11.10.2

A A

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW : 3 0 < RBW < 100 O

Set the VBW > 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level within the RBW.

10 If measured value exceeds limit, reduce RBW(no less than 3 [1) and repeat.

Limit

According to §15.247(e), For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8§ U m in any 3 U band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.

According to RSS-247 5.2 (b), The transmitter power spectral density conducted from the transmitter to the
antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of Section
5.4(d), (i.e. the power spectral density shall be determined using the same method as is used to determine the
conducted output power).
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Test results

PSD of 20 00 bandwidth

Measured PDS(L m/30)
Limit(0 m/300)
Frequency([) 802.11b 802.11¢g 802.11n
2412 -17.92 -17.82 -18.21
2437 -18.19 -18.98 -19.18 8
2462 -17.90 -18.61 -18.79

PSD of 40 [0 bandwidth

Measured PDS(L m/301)

Frequency([J ) 802.11n Limit(C] m)
2422 -19.43
2437 -20.33 8
2452 -20.10
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3.5. Radiated restricted band and emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 [ to
30 U Emissions.

Turn Table

EUT
? Coaxial

Power Cable 0.8m 44— Cable

- o : !

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 [
tol O emissions.

Turn Table
im — 4m
EUT
f Coaxial
Power Cable 0.8m Cable

i—— 3m —————P T

Ground Plane
Power

EMI Receiver
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 O to
the tenth harmonic of the highest fundamental frequency or to 40 [J emissions, whichever is lower.

i Antenm
{ - tower
H
i
EUT fomesenfie  Im ‘4— p Horn
Y antenna
. /
( B Spectrum
; L‘ h analyzer
i i I
| N |
Turntable 15 Im \
Sm
(g8
™ Pre-amp N='Co
| | | ]

Test procedure below 30 [

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
anechoic chamber test site. The table was rotated 360 degrees to determine the position of the
highest radiation.

2. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum
value of the field strength. Both parallel and perpendicular of the antenna are set to make the
measurement.

3. We have done X, y, z planes in EUT and horizontal and vertical polarization and Parallel to the
ground plane in detecting antenna.

4. For each suspected emission, the EUT was arranged to its worst case and then the table was turned
from 0 degrees to 360 degrees to find the maximum reading.

5. The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth
with Maximum hold mode.

Test procedure above 30 [

1. Spectrum analyzer settings forf<1 O :

Span = wide enough to fully capture the emission being measured
RBW =100 O

VBW = RBW

Detector = quasi peak

Sweep time = auto

Trace = max hold

2. Spectrum analyzer settings forf =1 [ : Peak

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW=1 [

VBW 2 3 0

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

I B A

OOooggogoaog
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3. Spectrum analyzer settings forf 21 [ : Average

[0 Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

0 RBW=110

0 VBW=>3xRBW

0 Detector = RMS, if span/(# of points in sweep) < (RBW/2). Satisfying this condition may
require increasing the number of points in the sweep or reducing the span. If this condition
cannot be satisfied, then the detector mode shall be set to peak.

0 Averaging type = power(i.e., RMS)
1) As an alternative, the detector and averaging type may be set for linear voltage averaging.
2) Some instruments require linear display mode in order to use linear voltage averaging. Log or

U averaging shall not be used.

[0 Sweep = auto

0 Trace =max hold

O Perform a trace average of at least 100 traces.

0 A correction factor shall be added to the measurement results prior to comparing to the emission

limit in order to compute the emission level that would have been measured had the test been

performed at 100 percent duty cycle. The correction factor is computed as follows:

1) If power averaging (RMS) mode was used in step U, then the applicable correction factor is
10 log(1/x), where x is the duty cycle.

2) If linear voltage averaging mode was used in step U, then the applicable correction factor is
20 log(1/x), where x is the duty cycle.

3) If a specific emission is demonstrated to be continuous (= 98 percent duty cycle) rather than
turning on and off with the transmit cycle, then no duty cycle correction is required for that
emission.

Note.
1. The loop antenna was investigated with three polarizations, and horizontal and vertical polarizations
were reported as the worst case.
2. f<30 0O, extrapolation factor of 40 [ /decade of distance. F4 = 40log(Dy/Ds)
f =230 O, extrapolation factor of 20 [ /decade of distance. F4 = 20log(Dn/Ds)

Where:
Fs = Distance factorin 0O
Dm = Measurement distance in meters
Ds; = Specification distance in meters

CF(Correction factors([] )) = Antenna factor(L] /m) + Cable loss(L] ) + or Amp. gain([J ) + or Fq([1 )

Field strength(d O /m) = Level(l U ) + CF (O ) + or DCF(0 )

Margin([J ) = Limit(O O /m) - Field strength(O O /m)

Emissions below 18 [ were measured at a 3 meter test distance while emissions above 18 [

were measured at a 1 meter test distance with the application of a distance correction factor.

5. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

6. The worst-case emissions are reported however emissions whose levels were not within 20 O of
respective limits were not reported.

7. According to exploratory test no any obvious emission were detected from 90 to 300 . Although

these tests were performed other than open field test site, adequate comparison measurements were

confirmed against 30 m open field test site. Therefore sufficient tests were made to demonstrate that

the alternative site produces results that correlate with the ones of tests made in an open field based on
KDB 414788.

AN
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Limit

According to 15.209(a), for an intentional radiator devices, the general required of field strength of radiated
emissions from unintentional radiators at a distance of 3 meters shall not exceed the following valueslJ

Frequency (O) Distance (Meters) Radiated (! /m)
0.009 ~ 0.490 300 2400/F(0)
0.490 ~ 1.705 30 24000/F(0)

1.705 ~30.0 30 30
30~ 88 3 100**
88 ~216 3 150%**
216 ~ 960 3 200%*

Above 960 3 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54 ~72 0,76 ~88 U,174~216 O or470~806 0.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections
15.231 and 15.241.

According to RSS-Gen, Except when the requirements applicable to a given device state otherwise,
emissions from licence-exempt transmitters shall comply with the field strength limits[]

Frequency (O) Distance (Meters) Radiated ([J /m)
0.009 ~ 0.490 300 2400/FO)
0.490 ~ 1.705 30 24 000/ F(O)

1.705 ~ 30.0 30 30
30 ~88 3 100
88 ~216 3 150
216 ~ 960 3 200
Above 960* 3 500

* Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for licence-
exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on measurements using a
linear average detector function having a minimum resolution bandwidth of 1 MHz. If an average limit is
specified for the EUT, then the peak emission shall also be measured with instrumentation properly adjusted
for such factors as pulse desensitization to ensure the peak emission is less than 20 dB above the average
limit.

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in

the specific RSS.
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Duty cycle

Regarding to KDB 558074 DO1_v05 102, 6. Measurements of duty cycle and transmission duration shall be
performed using one of the following techniques:
a) A diode detector and an oscilloscope that together have sufficiently short response time to permit accurate
measurements of the on- and off-times of the transmitted signal.
b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted

signal.
Test mode Ton(:;me Pe(l;i)od D(l]t?;l ec):lflc.)le Dut(); /:)ycle Duty cycle cz)ér)ection factor
802.11b 10 10 1.00 100 0
802.11g 10 10 1.00 100 0
802.11n(HT20) 10 10 1.00 100 0
802.11n(HT40) 10 10 1.00 100 0

Duty cycle (Linear) = T, time/Period
DCF(Duty cycle correction factor (U )) = 10log(1/duty cycle)

802.11b // Middle channel

802.11¢g // Middle channel

SGL

SGL

Spectrum “—? | Spectrum
Rof Lovel 19.40 dém  Offset 11.40 dB & RBW 1 MH: Rof Lovel 19.40 dém  Offset 11.40 dB & RBW 1 MH:
Att 20 di - SWT 105 @ VBW 3 Mhz Att 20 di - SWT 105 @ VBW 3 Mhz
SGL SGL
[@ 1Pk Max [@ 1Pk Max
10 10
-10 o -10 o
-20 -20
40 40
-50 -50
A0 40 di
70 70
CF 2,437 GHz 691 pts 1.05/ CF 2.437 GHz 691 pts 1.05/
— — e
)il Ready [T ) P I Ready UNNNNANEY ]
.
802.11n(HT20) // Middle channel
8 P ———————— (e [ r
Spectrum aln (%) a 7 Spectrum
Rof Lovel 19.40 dm  Offset 11.40 dB = RBW 1 MHz Rof Lovel 19.40 dm  Offset 11.40 dB = RBW 1 MHz
Att 20 di - SWT 105 @ VBW 3 Mhz Att 20 di - SWT 105 @ VBW 3 Mhz

@ 1Pk Max

@ 1Pk Max

CF 2,437 GHz

691 pts

1.0 5/ CF 2,437 GHz

691 pts 1.05/

Ready

—
RN |

—e il
RN |
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Test results (Below 30 [1)
802.11b

3 meter

Mode:

Distance of measurement:

Channel:

01 (Worst case)

Horizontal

KES
SAC #4(10m)

Mod!
Op. Mode
Operator
Powsr
Remark!

© THINKWARE

<<D (0.008 - 30) MHz LOOP ANT RE TEST>>

Stangard

<FCC @ kiHz - 30 MHz.15.209>
———— Lmi
<310 0| &8 30 MHZ

KES D-8AC #4(10 m)

DOWN H>

Level

Sp A
Suspected ltem(H)

- = = R j{“ i
W w W |
ul iy
0.10 1.00 10.00 30.00
Fraquency [MHz]
Spectrum Selection
No. Frequency (P) Reading Result Limit Margin Height Angle Remark
PK QP P
[MHz] [dB(uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [cm] [deg]
1 0.009 H 80.0 1 99.3 128.5 29.2 100.0 289.0
2 0.058 H 46.6 1 112.4 45.9  100.0  60.0
3 0.5711 H 38.0 2 72.5 13.6  100.0 82.0
Vertical
KES <<D (0.003 - 30) MHz LOOP ANT RE TEST>> KES D-3AC #4{10 m)
SAC #4(10 m)
Mode! 2 THINKWARE Standard
Op. Moda 2802.11b
Operator CKES
Power H
Remarkl
10 B = Spectrum(V.AK)
100 ; —— ——s—— Suspacted Item(V)
B -
20 E
s g =
g 80 — —
oE n /!\
E v o " ] Lo
40 E 1 ~ = u m
ES
20E
10E
oE
0.01 0.10 1.00 10.00 30.00
Fraqusncy [MHz]
Spectrum Selection
No. Frequency (P) Reading Regw Légh Margm Height  Angle Remark
[MHz] [dB(uV)] [dB(1/m)] [dB(wV/m)] [aB(uv/m)]  [dB]  [eml  [deg]
1 0.003 Vv 79.9 99.2 128.5 29.3  100.0 246.0
2 0.320 V 39.1 97.5 38.1 100.0 278.0
3 0.575 V 33.4 72.4 18.1 100.0 161.0
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Test results (Below 1 000 1)

Mode:

802.11b

Distance of measurement: 3 meter

Channel:

01 (Worst case)

Horizontal // Vertical

KES <<D (30 - 1 000) MHz RE TEST>> KES D-8AC #4(10 m)
SAC #4(10 m)
Modsl : THINKWARE 310 Standard : FCC Parl.15 Class 8 3 m
Op. Mods 1802.11b L Ant Factor : 715(+6 dB), KOLAS
Operator KES
Rerana
[d8{uv/m)]
100 £ <FGC B MHz 3 m>
ecf —— Limit(QR)
E ———— Spectrum(H,PK)
80 Spsctruml(V PK]
E ———8—— Suspected Item(H)
70 ; ———%—— Suspscted Item(V)
80 i
E 50 F H
wE f =
30 ;-*"—ﬁ.; -ik e | i L1
2 B e MW“r 4l*ﬁ
10E
a?c.-;c 50.00 100.00 500.00 1000.00
Frequency [MHz]
No. Frequency (P) Reading c.f Result Limit Margin Height Angle Remark
PK. ap QpP
[MHz ] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB{uV/m)] [dB] [cm] [deg]
1 76.803 H 58.4 -27.9 30.5 40.0 9.5 400.0 172.0
2 210.9056 H 62.2 -22.1 40.1 43.5 3.4 100.0 101.0
3 215,898 H 61.7 -21.8 39.9 43.5 3.6 100.0 170.0
4 242,915 H h8.2 -21.1 37.1 46.0 8.9 100.0 166.0
5 296.993 H 60.8 -20.0 40.8 46.0 5.2 100.0 307.0
6 431.944 H 50.5 -16.23 34.2 46.0 11.8 100.0 307.0
7 34.244 N 57 .1 -25.5 31.6 40.0 8.4 100.0 63.0
8 39.700 WV 56.7 -23.6 33.1 40.0 6.9 150.0  307.0
g 92.323 v 58.4 -24.8 33.6 43.5 9.9 100.0 167.0
10 215,998 V 56.1 -21.8 34.3 43.5 9.2 150.0 96.0
11 269.954 V 55.8 -20.8 35.0 46.0 1.0 150.0 281.0
12 845.164 V 43.5 -8.6 34.9 46.0 1.1 100.0 81.0
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Test results (Above 1 000 1)

Mode: 802.11b
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @n H/Y) @ @) (@ 4d/m @ O/m) @
1033.30 50.68 Peak H -8.45 - 42.23 74.00 31.77
2121.60 47.40 Peak H -0.68 - 46.72 74.00 27.28
1195.40 52.23 Peak A% -7.54 - 44.69 74.00 29.31
1400.90 49.72 Peak \% -6.22 - 43.50 74.00 30.50
4824.00 44.39 Peak H 7.14 - 51.53 74.00 22.47
4747.00 45.80 Peak \% 6.56 - 52.36 74.00 21.64
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no (H/V) @) @) (O 0O /m) (O O /m) @)
2360.87 45.20 Peak H -0.19 - 45.01 74.00 28.99
2388.65 48.66 Peak A% -0.14 - 48.52 74.00 25.48

Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

Spectrum 5 Gl s ar a Spectrum s il Spec ar a L
ol Lovel 107,00 dopv - RBW 1 MHz ol Lovel 107,00 dopv - RBW 1 MHz
be At 108 SWT 17 ps @ VBW 3 MH:  Mode Aute FET be At 108 SWT 17 ps @ VBW 3 MH:  Mode Aute FET
[®1FF Max | O
T TETHY] T TETHY]
100 daynt 100 daynt
mii1] mii1]
90 diys 90 diys
&0 oBu! &0 oBu! T
70 ay / 70 ay ,'
| |
60 gByY 60 aByV i
!
: P
S0 BN T S0 BN “._ oot
P e s 4 e X. LA, - - ¥, M e
40 oBuN-T 40 oy
20 20
10 diuvT 10 diuvT
Stort 7.3 GHz 691 pis Slop 7,42 GHz Stort 7.3 GHz 691 pis Slop 7,42 GHz
Marker Marker
Type | Ref | Trc | stimulus | Response | Function Function Rosult | Type | Ref | Trc | stimulus | Response | Function Function Rosult |
M1 1 2,31 GHz 43.59 dBv M1 1 2 iz 43,45 dBv
Mz 2,39 GHz 44.51 dBuy Mz 47.92 dBuY
m3 2.36087 GHz 45,20 dBpv m3 48,66 dBpY

Heasuring...

—
Qi e i

—
Heasuring...  URRRLALED W8
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Horizontal // Peak for1 00 to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2 () Spectrum 2 (%)
Ref Level 100.00 diyy - RBW 1 MHz Ref Level 100.00 dbuy - RBW 1 MHz
Art 1008 SWT 2ms @ VBW 3 MH:  Mode Auto Sweep At 1068 BWT 2ems @ VBW 3MH: Mode Auto Sweep
@17k Max @17 Max
CETRY] V740 dnpY] CET]
'I T via
20 By L) 20 By 1) |
Y ' i S '
LTS R TRRUTIRT SSCU PRI NP, S I y T (STl ey Dt et o TERRESS TISSNIS ITITENNG IPLY, 1 R LIV N PR T
30 d 30 d
20 d 20 d
10 diys 10 diys
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Ret | Tre | Stimubus | #esponse | Function | Function Result | Type | Ret | Tre | Stimulus |__Response | Function | Function Result |
(T | 2.4006 GHz 95,85 digv (T | 2.4006 GHz 94,87 digv
Mz | I 1.0333 GHz 50.68 diph | Mz 1 1.1954 GHz 52.23 digh
M3 1 2.1218 GHz 47.40 digV M3 1 1.4009 GHz 45,72 digy
il Measuring... T

e !

Horizontal // Peak for3 0 to 18 O

Vertical // Peak for 3 0 to 18 O

& RBW 1 MHz

10 85 SWT 45 ms & VBW 3 MHz

Ref Lavel 100,00 dBuv
Art
1Pk Max

af Lavel 100,00 dBuv

& RBW 1 MHz

R
Art
1Pk Max

L

Mode_suto Sweep 1068 SWT 45 ms @ VBW 3 MHz  Mode Auto Sweep
Mi[1] 44,39 dipv| Mi[1] 45,80 depv|
1.6240 GHz 1.7470 GHz
90 By 50 gy
BO By BO By
70 a8 70 a8y
60 a8y 60 dby
50 g8y - 50 day -

3 TS 4 A et A
psatmars S g i e D Ses ¥ e o ks N i et el JI"---'"" T e e N it e Vi A IRY DT e rhans
40 diy 40 diys
30 dBy 30 dBy
20 aiy 20 oay!

10 aBys 10 aBys
Htart 3.0 GHz 691 pts Stop 18.0 GHz Htart 3.0 GHz 691 pts
v T L ™

L

Stop 18.0 GHz )
Heasuring... m* P
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Mode: 802.11b

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Ant. Pol. CF DCF Field strength Limit Margin

@) @oy | Pt mede) gy @) @) @Om | @om | @)

2121.50 51.89 Peak H -0.68 - 51.21 74.00 22.79
1013.00 56.36 Peak \% -8.57 - 47.79 74.00 26.21
2159.10 48.73 Peak \% -0.60 - 48.13 74.00 25.87
4961.00 44.39 Peak H 8.15 - 52.54 74.00 21.46
4961.00 44.68 Peak \% 8.15 - 52.83 74.00 21.17

Horizontal // Peak for1 O to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2

Raf Lavel 106,00 dBuv

- RBW 1 MHz

\9[ 3

Ref Level 107.00 dbuy

- RBW 1 MHz

Spectrum 2 (%) I =

ALt 10d8 SWT 2ms & VBW 3 MH:  Mode Auto Sweep At 1068 BWT 2ms & VBW 3MH:  Mode Auto Swaep
@ 1Pk Max _l @ 1Pk Ma
T D2(1] 45,42 dB| MaH1] .
100 diy 'I 215.50 MHz 100 digs i 1
g1
M1[1] 97.91 dBpv| |
90 iy T | 2.43700 GHz bt [
&0 dB i
80 |
70 dBy
0 68 |
%0 d
| if |
60 gy T . f
)y 1
?u ¥ | | % ENTVOREY VY R PRI, B e | L P T
it | { 40 dBu
St i 1 P O s (oL E S RV O SRR, d L\?",,..,,‘.-.\_.‘.,.,,. aarprehind, 2
Wy 30 das
30 gy —
20 oByr 10 diys
Slart 1.0 GHz 691 pts Stop 3.0 GHz
10 g 1 Markar
- Type | Rot | Tre | stimubus 1 | Function | Funetion Result |
Start 1.0 GHz 691 pts Stop 3.0 GHz 7 o ChrE 55 52 dE T
Marker pz| M1 1 -277.9 MHz 47.15 dB |
Type | kef | Trc | Stimulus ponse | Function | Function Rasult | M3 1 1.013 GHz 5836 digv
M1 1 2.437 Griz 97,31 dByv i Veawnna. DL W8
o2 Mi 1 -315.5 MHz -45.42 d8 j Hesturing... SNENN. 4

Horizontal // Peak for 3 [0 to 18 [

Vertical // Peak for 3 [0 to 18 O

& RBW 1 MHz

af Lavel 100,00 dBuv

& RBW 1 MHz

10 ¢85  SWT 45 ms & VBW 3 MHz  Mode sutc Sweep

Ref Lavel 100,00 dBuy
At 108 SWT 45ms & VBW 3 MH:  Mode Auto Swesep
[@ 17k Max

[
Att
@17k Max

mi[1] 44,39 digv] mi[1] 4468 digv]
4. 9610 CH7 4. 9610 CH7
90 dBys 90 g
B8O [% B8O '
70 @3y 70 day
60 1 60 day -
50 a8y | 50 dny — L
] - 1 palelie o Ay JVV Y e l A n)
T P e FYC o P ECTUP A STSPORN SP W RDTPR. [ aiy T WV TP AL AT ¥ T e s LR ) EEU R VR R Py i
40 dy : 40 diy -
30 day - 30 day '
20 oay! 20 oBy!
10 a8y : 10 a8y -
Btart 3.0 CHz 691 [ﬂﬁ Stop 18.0 GHz Btart 3.0 CHz 691 [ﬂs
b i o i

4

L

Stop 18.0 GHz
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Mode: 802.11b
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no H/V) @) @) (0 O0/m) (0 0 /m) @)
1007.20 51.56 Peak H -8.60 - 42.96 74.00 31.04
2130.20 49.16 Peak H -0.66 - 48.50 74.00 25.50
1175.10 51.08 Peak A% -7.65 - 43.43 74.00 30.57
2121.60 51.45 Peak A% -0.68 - 50.77 74.00 23.23
4924.00 44.25 Peak H 7.88 - 52.13 74.00 21.87
4924.00 45.97 Peak A% 7.88 - 53.85 74.00 20.15
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @aao (H/V) a@a @) (d 0 /m) (0 0 /m) a@a
248791 46.71 Peak H 0.08 - 46.79 74.00 27.21
2490.30 48.25 Peak A% 0.09 - 48.34 74.00 25.66
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 fﬁ)m;i Tl Spectrum 4 fﬁ)m;i Tl
Raf Lavel 107,00 dBuv - RBW 1 MHz ®of Lovel 107,00 dBuv - RBW 1 MHz
s s i1l e —1 i1l
| SO TauY- 24835000 GHE | o BB 24835000 GHE
70 iy ‘ 70 _: ‘
a%E::‘l;?AS.'I GHz M M 2.51 GHz a%E::‘l;?AS.'I GHz M M 2.51 GHz
_Type | ket | Tre | stimulus | Rasponse | Function__| Function Rosult | _Type | ket | Tre | stimulus | Rasponse | Function__| Function Rosult |
e i ST T - e i BT — T
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Horizontal // Peak for1 00 to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2 () Spectrum 2 (%)
Ref Level 100.00 diyy - RBW 1 MHz Ref Level 100.00 dbuy - RBW 1 MHz
Art 1008 SWT 2ms @ VBW 3 MH:  Mode Auto Sweep At 1068 BWT 2ems @ VBW 3MH: Mode Auto Sweep
@17k Max @17 Max
CETRY] V740 dnpY] CET]
'I T via
20 By L) 20 By 1) |
Y ' i S '
LTS R TRRUTIRT SSCU PRI NP, S I y T (STl ey Dt et o TERRESS TISSNIS ITITENNG IPLY, 1 R LIV N PR T
30 d 30 d
20 d 20 d
10 diys 10 diys
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Ret | Tre | Stimubus | #esponse | Function | Function Result | Type | Ret | Tre | Stimulus |__Response | Function | Function Result |
(T | 2.4006 GHz 95,85 digv (T | 2.4006 GHz 94,87 digv
Mz | I 1.0333 GHz 50.68 diph | Mz 1 1.1954 GHz 52.23 digh
M3 1 2.1218 GHz 47.40 digV M3 1 1.4009 GHz 45,72 digy
il Measuring... T

e !

Horizontal // Peak for3 0 to 18 O

Vertical // Peak for 3 0 to 18 O

& RBW 1 MHz

10 85 SWT 45 ms & VBW 3 MHz

Ref Lavel 100,00 dBuv
Art
1Pk Max

af Lavel 100,00 dBuv

& RBW 1 MHz

R
Art
1Pk Max

L

Mode_suto Sweep 1068 SWT 45 ms @ VBW 3 MHz  Mode Auto Sweep
Mi[1] 44,39 dipv| Mi[1] 45,80 depv|
1.6240 GHz 1.7470 GHz
90 By 50 gy
BO By BO By
70 a8 70 a8y
60 a8y 60 dby
50 g8y - 50 day -

3 TS 4 A et A
psatmars S g i e D Ses ¥ e o ks N i et el JI"---'"" T e e N it e Vi A IRY DT e rhans
40 diy 40 diys
30 dBy 30 dBy
20 aiy 20 oay!

10 aBys 10 aBys
Htart 3.0 GHz 691 pts Stop 18.0 GHz Htart 3.0 GHz 691 pts
v T L ™

L

Stop 18.0 GHz )
Heasuring... m* P
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no (H/V) @) @) (O 0O /m) (O O /m) @)
1015.90 51.29 Peak H -8.55 - 42.74 74.00 31.26
2121.60 49.57 Peak H -0.68 - 48.89 74.00 25.11
1004.30 54.20 Peak A% -8.62 - 45.58 74.00 28.42
2121.60 50.36 Peak \% -0.68 - 49.68 74.00 24.32
4824.00 44.76 Peak H 7.14 - 51.90 74.00 22.10
4824.00 44.59 Peak \% 7.14 - 51.73 74.00 22.27
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no (H/V) @) @) (0 O0/m) (0 0/m) @)
2389.52 50.92 Peak H -0.13 - 50.79 74.00 23.21
2389.35 53.59 Peak \% -0.13 - 53.46 74.00 20.54
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
rS|:|eclr|.|m S n 3 0] Spectr (M Spe a rS|:|eclr|.|m S n 3 0] Spectr (M Spe a E\
Raf Lavel 107,00 dBuv - RBW 1 MHz Raf Lavel 107,00 dBuv - RBW 1 MHz
r-.%: T 10 &3 SWT 17 ps & VAW 3 MHz Mode Aulu. FFT r-.%: T 10 &3 SWT 17 ps & VAW 3 MHz Mode Aulu. FFT
:0 " Rt j2.210000 GHz :0 "E gl :;{lt'l\:ll\llll
%::l;z.d GHz M M 2.42 GHz %::l;z.d GHz M M 2.42 GHz
_Type | ket | Tre | stimulus | Rasponse | Function__| Function Rosult | _Type | ket | Tre | stimulus | | Function__| Function Rosult |
e i Y T - e i S en] tyeriaw
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Horizontal // Peak for1 00 to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2 () Spectrum 2 (%)
el Level 107.00 dbuy - ROW 1Mz el Level 107.00 diuy - ROW 1Mz
Art 10d8 SWT 2ms & VBW 3 MH:  Mode Auto Sweep At 1068 BWT 2ems @ VBW 3MH: Mode Auto Sweep
@17k Max @17 Max
Milil G440 G0pV] DT 54,20 G0pV]
100 dif m 2.41970 GHe| 100 diys 1 f
M2(1] x 48,57 doyv| sif1] 1 .
o0 diys 1 212160 GHzl 90 diys I 2.
B0 diys B0 diys
70 gV 70 uBs
80 diys || £0 diys 1
: \
|
"
“«{a“” = i i ‘:ﬂi_ﬂ - 1
i T [ s FLERATY v R I | IR N | e i VRV PR e L ST BAET T PPRTYT AL LY P BT RS L N VY Ao
40 dRu 40 dRu
30 dBatv 30 dBatv
10 diy 10 diy
Start 1.0 GHz 691 pis Stop 3.0 GHz Start 1.0 GHz 691 pis Stop 3.0 GHz
Marker Marker
Type | Rot | Tre | Stimubus | | Function | Function Rusult | Type | Rot | Tre | Stimubus | | Function | Function Rusult |
| T I T 2.4197 GHz 4,40 diav | T I T 2.4052 GHz 94,54 dBgV
Mz | I 2.1218 GHz 45.57 dBgh | Mz | I 2.1218 GHz 50.36 digh
M3 1 1.0159 GHz 51.29 diyV M3 1 1.0043 GHz 54.20 diyV
il Measuring... T

e 1 !

Horizontal // Peak for3 0 to 18 O

Vertical // Peak for 3 0 to 18 O

10 3

& RBW 1 MHz

Ref Lavel 100,00 dBuv
Art
1Pk Max

& RBW 1 MHz

Ref Lavel 100,00 dBuv
Art
1Pk Max

SWT 45 ms @ VBW 3 MH:  Mode Auto Sweep 1068 SWT 45 ms @ VBW 3 MHz  Mode Auto Sweep
M) 4476 dipv| M) 44.59 dipv|
4.8240 GHz 1.6240 GHz
90 dBys 90 dBys
BO By BO By
70 a8 70 a8
60 dby 60 dby
50 a8y T 50 a8y
7 A pa sl Ay L s Loashrste Aot
B N e S i ot b P Al ] s ] o P A I u‘hﬂ"‘hu._-_.‘\/‘-l-_d*.r\v" STy SR Y st )
40 By 40 aBy
30 dBy 30 dBy
20 oay! 20 oay!
10 a8y 10 a8y
Htart 3.0 GHz 691 pts 691 pts

Stop 18.0 GHz Htart 3.0 CHz

Stop 18.0 GHz )
Heasuring... m* P
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Mode: 802.11g

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Ant. Pol. CF DCF Field strength Limit Margin

Detect mode
@) @o H7V) @) @) (0 0 /m) (C 0 /m) @)

2121.60 52.39 Peak H -0.68 - 51.71 74.00 22.29
2518.10 51.18 Peak H 0.17 - 51.35 74.00 22.65
1033.30 54.66 Peak A% -8.45 - 46.21 74.00 27.79
2358.90 49.53 Peak A% -0.19 - 49.34 74.00 24.66
4874.00 4391 Peak H 7.51 - 51.42 74.00 22.58
4874.00 44.37 Peak A% 7.51 - 51.88 74.00 22.12

Horizontal // Peak for1 00 to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2 () I =

Spectrum 2 (%) I =

Ref Lovel 107.00 gy - RBW 1Mz Rel Level 107.00 aiuy = RBW 1 MHz
At 1048 BWT 2ms & VBW 3MH:  Mode Auto Swaep At 1008 BWY 2ems @ VBW 3MH:  Mode Auto Sweep
@17k Ma @17k Ma
CEIEN] = 5118 aog| CETER]
100 2.5 CHE 100
g vl 1) f
50 deg ‘ 2.43990 GHz, 50 deg [
B0 dR | BT R |
70 diys 70 i
o F ra d T
\ [
s 1 LL ¥ M =4
4 = i e, i ; — 3
LT LR PRSI KPR P FRORT PRI A 1N " PRI R il o TP SEVRRR FESTRPOD (YIRS I oL b, LI TTRIWE RPN
40 Ry 40 diu
30 dButy 30 dRay
20 20
10 deys 10 deys
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Ret | Tre | Stimubus | kesponse | Function | Function Result | Type | Ret | Tre | Stimulus | |_Function | Function Result |
M1 || 2,439 GHz 97.72 dig | M1 | 2,457 GHz 96,76 dbyV
Mz 1 2.1216 GHz 52,39 dipv Mz 1 2.3589 GHz 49.53 dig
M3 1 2.5181 GHz 51.18 diyv M3 1 1.0333 GHz 54.66 diyy

e | C e

e 1 !

Horizontal // Peak for3 0 to 18 O

Vertical // Peak for 3 0 to 18 O

af Lavel 100,00 dBpv

& RBW 1 MHz
10 85 SWT 45 ms & VBW 3 MHz

Mode suto Sweep

10 85 SWT 45 ms & VBW 3 MHz

[
Att
@17k Max

Ref Lavel 100,00 dBuy & RBW 1 MHz
At
[@ 1Pk Max

Mode suto Sweep

L

mMif1]) 43.91 digv] mi[1] 4407 dipv|
4. 8740 CH7 4. 8740 CH7
90 dBys 90 g
B8O [% B8O '
0 0
60 day - 60 day -
50 days L 7 50 da—— t
il h : A A 3 I Y R .
BT LS VECE W S SN0y DREVRS MR R | o SV PR TN PR TR VLV N SORD N PR Lo, TR
40 dBy . 40 dBy t -
30 oBy 30 oBy
20 oay! 20 oBy!
10 S 10 o
Start 3.0 GHz 691 pts 691 pts

Stop 18.0 GHz Btart 3.0 CHz

Stop 18.0 GHz
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no (H/V) @) @) (O 0O /m) (O O /m) @)
2121.60 51.04 Peak H -0.68 - 50.36 74.00 23.64
2544.10 52.02 Peak H 0.27 - 52.29 74.00 21.71
1000.00 56.05 Peak v -8.64 - 47.41 74.00 26.59
2121.60 49.02 Peak v -0.68 - 48.34 74.00 25.66
4924.00 44.75 Peak H 7.88 - 52.63 74.00 21.37
4924.00 44.38 Peak A% 7.88 - 52.26 74.00 21.74
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @n H/V) @) @) (@ 4d/m @ 0/m) @)
2489.43 49.13 Peak H 0.09 - 49.22 74.00 24.78
2491.26 48.64 Peak A% 0.09 - 48.73 74.00 25.27

. . . .
Restricted band // Horizontal / Peak Restricted band // Vertical // Peak
Spectrum 4 Spectrum 4 (X) u;i |'% |
Raf Lavel 107,00 douv - RBW 1 Mz Raf Lavel 107,00 douv - RBW 1 Mz
At 105 SWT 7.6 us @ VBW 3 MH:  Mode Auto FFT At 1028 SWT 7.6 us & VBW 3MH:  Mode Auto FFT
(@ 1FF Max (@ 1FF Max
CETET] CETET]
100 gy = 100 gy
= 1] A~ Maf1l
90 By 90 CBLV- .
".
B0 cau = B0 cau
70 68 70 a2
60 8L . 60 B = .
{1 N { 4
50 - - ' 50 ~— —— — s
40 By 40 By
30 day 30 day
20 day 20 day
10 B - 10 8y £
Start 2,455 GHz 691 pts Stop 2.51 GHz Start 2,455 GHz 691 pts Stop 2.51 GHz
Marker Marker
Type | Ref | Trc | stimulus | | Function Function Rosult | Type | Ref | Trc | stimulus | Response | Function Function Rosult |
M1 1 2,4835 Grz 49,10 dBpv | M1 1 2,4835 Grz 48,25 dByv
M2 2.5 GHz 46,46 dByY M2 1 2.5 GHz 48,38 dByv
M3 2 4EG425 GHz 45,13 dBpv M3 1 2 481255 GHz 48,64 dBV
— — — —
| Measuring.. RRRRNALED W 4 | Measuring.. RRRRNALED W 4
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Horizontal // Peak for1 O to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2 () Spectrum 2 (%)
Ref Level 107.00 dbuy - RBW 1 MHz Ref Level 107.00 dbuy - RBW 1 MHz
Art 1008 SWT 2ms @ VBW 3 MH:  Mode Auto Sweep At 1068 BWT 2ems @ VBW 3MH: Mode Auto Sweep
@17k Max @17 Max
LETE] [ 52.02 40pV] DT 5605 G0pV]
100 diy T 2.54410 GHz| 100 diy M1 100000 GHz|
it ( 05,77 4By 1] X 0677 dByY|
90 diys | 246890 GHzl 90 diys | 2.46890 GHz,
0! i T 50 des | |
70 dBu |i 70 dBu |i
50 deqs = || T 50 déqs i
1 g i e 13
e ges ] " = [
A TR B FRSVPRGEUN FSFSFPVRY ST DOV D EVUOUORE P RN I s PV IS M PR, NI W P o SR I
40 diu 40 dia
30 dButv 30 dButv
10 diy 10 diy
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Rot | Tre | Stimubas | Response | Function | Function Rusult | Type | Rot | Tre | Stimuhus | Response | Function | Function Rusult |
| M1 | & 2.4609 GHz 99,77 digV | M1 | & 2.4609 GHz 96.77 digV
Mz 1 2.1218 GHz 51,04 digh | Mz 1 2.1218 GHz 45,02 dBgh
M3 1 2,5441 GHz £2.02 diyv M3 1 1.0 GHz 56.05 diyv
il Measuring... T

T R

Horizontal // Peak for 3 [0 to 18 [

Vertical // Peak for 3 [0 to 18 O

& RBW 1 MHz

Ref Lavel 100,00 dBuv
Art
@ 1Pk Max

Ref Lavel 100,00 dBuv
Art
@ 1Pk Max

L

L

& RBW 1 MHz
1068 SWT 45 ms @ VBW 3 MHz  Mode Auto Sweep 1068 SWT 45 ms @ VBW 3 MHz  Mode Auto Sweep
Mi[1] 44.75 dipv| Mi[1] 44,38 depv|
1.9240 GHz 1.9240 GHz
90 By 50 gy
BO By BO By
70 a8 70 a8y
60 a8y 60 dby
50 ey 50 day
] h ~ AL A - X e g e A A YL e | Y.
TP P, Ve I I P DRVRT VAN RETIUS MG LT I e AL A K it et NP L P e Y VRpLIT e (L i
40 any 40 aiys
30 dBy 30 dBy
20 ciu! 20 ciu!
10 a8y 10 a8y
Htart 3.0 GHz 691 pts Stop 18.0 GHz Htart 3.0 GHz 691 pts
X e ! X

Stop 18.0 GHz )
Heasuring... m* P
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no (H/V) @) @) (O 0O /m) (O O /m) @)
1010.10 50.41 Peak H -8.58 - 41.83 74.00 32.17
2127.40 49.30 Peak H -0.67 - 48.63 74.00 25.37
1030.40 51.73 Peak v -8.47 - 43.26 74.00 30.74
2121.60 51.21 Peak v -0.68 - 50.53 74.00 23.47
4824.00 44.37 Peak H 7.14 - 51.51 74.00 22.49
4824.00 43.84 Peak A% 7.14 - 50.98 74.00 23.02
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @n H/V) @) @) (@ 4d/m @ 0/m) @)
2388.65 45.44 Peak H -0.14 - 45.30 74.00 28.70
2353.05 52.43 Peak A% -0.21 - 52.22 74.00 21.78

. . . .
Restricted band // Horizontal / Peak Restricted band // Vertical // Peak
rSpeclrum m— —_ ] Spectn ar ) rSpeclrum m—— —_ ] Spectn o ) n_g
Raf Lavel 107,00 dBuv = RBW 1 MHz Raf Lavel 107,00 dBuv - RBW 1 MH:z
be At 1008 SWT 17 ps @ VBW 3 MHz  Mode Auto FFT be At 108 SWT 17 us @ VBW 3 MH:  Mode Auto FFT
[®1FF Max | O
T TETHY] T TETHY]
100 diy . 100 diy .
Mif1] gl
90 o8y 90 o8y f
60 da? r 60 da? F
70 | 70 day {
60 g 60 g - 1
N T -
0 o 9 daul _1 -
P _ = N i f" i W \ ' i
40 cauv 40 dayv—t
0 a8y 0 diys
20 dby! 20 dby!
10 sEyh 10 ST
Start 2.3 GHz 691 EES SloE 2.42 GHz Start 2.3 GHz 691 EES SloE 2.42 GHz
Marker Marker
Type | Ref | Trc | stimulus | Response | Function | Function Rosult | Type | Ref | Trc | stimulus | | Function__| Function Rosult |
My 1 231 Gz 44,37 dBpv | M 1 2.31 oHz 47,48 dByv
Mz 1 2,39 GHz 44.53 dBuy Mz 1 2,39 GHz £1.89 dBuY
M2 1 2.38865 GHz 45,44 dBpv M3 1 2.35308 GHz £2.43 dBpv
— — —
| Measuring..  ERERNRNNN W AR I | Measuring.. URRNRNED W 4
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Horizontal // Peak for1 00 to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2 () Spectrum 2 (%)
Ref Level 107.00 dbuy - RBW 1 MHz Ref Level 107.00 dbuy - RBW 1 MHz
Art 1008 SWT 2ms @ VBW 3 MH:  Mode Auto Sweep At 1068 BWT 2ems @ VBW 3MH: Mode Auto Sweep
@17k Max @17 Max
M) 50,41 dipv| Maf1) 51.70 dipv|
100 diys M1 101 2 100 dif i 2
it T Py Mit1] Y B4
90 diys 2 90 diys 2
B0 dilys B0 dig#
70 diy 70 diy
&0 des B0 diys
2 | EA y Y -
Y LYW KL . wum e
a2 P SEWOEIR IWRTPRES: OO | I By T Bl FEFESIUEN RGtR PRCC U TR WS (PSP S TR VYL L S R A
40 diu 40 dia
30 dButv 30 dButv
10 diy 10 diy
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Rot | Tre | Stimubus | | Function | Function Rusult | Type | Rot | Tre | Stimubus | | Function | Function Rusult |
| T I T 2.4197 GHz 9536 digv | T I T 2.4197 Gz 94,34 dBgV
Mz | I 2.1274 GHz 45.30 dBgh | Mz | I 2.1218 GHz 51.21 degV
M3 1 1.0101 GHz 50.41 diyV M3 1 1.0304 GHz 51.73 digV
il Measuring... T

e !

Horizontal // Peak for3 0 to 18 O

Vertical // Peak for 3 0 to 18 O

of Lavel 100,00 deuv & RBW 1 MHz

& RBW 1 MHz

R
Art
1Pk Max

Ref Lavel 100,00 dBuv
Art
1Pk Max

L

Start 3.0 GHz

10d8  SWT 45ms @ VBW 3 MH:  Mode Autc Sweep 10d8  SWT 45ms @ VBW 3 MH:  Mode Auto Sweep
CTTEY] 44,27 digv] CTTEY] 43,84 digv]
4.6240 GHz 1.6240 GHz
0 ! 90 By
80 day 80 gy
70 daw 70 d8u
LLE- T, 60 a8y
50 g8y - 50 g8y —
D L " ’p“‘-«m“"’\--»f“-—\,t—ﬁ‘k/- NP JAr’.i.\)—’lvMM iy T W P W -"\"‘m.-d’ e S Pl L e i M
40 iy 40 aly
30 dBy 30 dBy
20 day 20 day
10 gy 10 afyr
Htart 3.0 GHz 691 pts 691 pts

Stop 18.0 GHz
T L

L

Stop 18.0 GHz )
Heasuring... m* P
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Mode: 802.11n(HT20)

Distance of measurement: 3 meter

Channel: 06

- Spurious

Frequency Level Ant. Pol. CF DCF Field strength Limit Margin

@) @oy | Pt mede) gy @) @) @Om | @om | @)

1010.10 52.93 Peak H -8.58 - 4435 74.00 29.65
2127.40 51.08 Peak H -0.67 - 50.41 74.00 23.59
1027.50 52.93 Peak \% -8.48 - 4445 74.00 29.55
2127.40 48.62 Peak \% -0.67 - 47.95 74.00 26.05
4874.00 44.41 Peak H 7.51 - 51.92 74.00 22.08
4874.00 44.71 Peak \% 7.51 - 52.22 74.00 21.78

Horizontal // Peak for1 00 to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2 () I =

Spectrum 2 (%) I =

4

Ref Level 107.00 dbuy - RBW 1 MHz Ref Level 107.00 aigy - RBW 1 MHz
Al 1068 SBWT 2ms & VBW 3IMH:  Mode Auto Sweep At 1068 BWT 2ms & VBW 3MH:  Mode Auto Swaep
@ 1Pk Ma @ 1Pk Ma
M) CETRN]
100 . 100 -
mz1) 1)
90 dBg- [ 90 dBg-
B0 d8 | &0 dB
7O diys 7O diys
B0 d &0 d
b ¥ a
40 X I L
1 R " T LI Ul
S VLTI sl i il A ol N"A‘"\-ﬂ.‘-ﬁr T 'ﬁ!; R e TR ST R g o L _LAl\‘Lj v AUy kST I bt
40 dBusy 40 R
30 dBaiy 30 dBu
20 20
10 diys 10 diys
Slart 1.0 GHz 691 pts Stop 3.0 GHz Slart 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Rot | Tre | stimubus | | Function | Funetion Result | Type | Rot | Tre | stimubus 1 | Function | Funetion Result |
M1 || 2.4478 GHz 95.91 digV M1 || 2.4478 GHz 95.01 digV
M2 1 2.1274 GHz 51.08 dBpv ! M2 1 2.1274 GHz 48,62 dBpv
M3 1 1.0101 GHz 52,93 diyv M3 1 1.0278 GHz 52,93 dByV
il eareringe NRERRNAD @8 T

e !

Horizontal // Peak for3 0 to 18 O

Vertical // Peak for 3 0 to 18 O

& RBW 1 MHz
Mode suto Sweep

af Lavel 100,00 dBpv

& RBW 1 MHz

10 85 SWT 45 ms & VBW 3 MH:  Mode Auto Sweep

Ref Lavel 100,00 dBuy
Art 10 d8 BWT 45 ms & VBW 3 MH2
@ 1Pk Max

R
@ 1Pk Max

mMif1]) 4441 digv] mi[1] 44.71 digv|
4. 8740 CH7 4. 8740 CH7
90 By 90 By
B8O [% B8O '
0 0
60 day - 60 day -
W t 50 By —{— : M
I e L P N Vo WU P | AL Raniaa T L o) S NP S O s LTIy S P SR VO B AR
40 diy t - 40 any 1
30 day 30 day
20 dau 20 dau
10 S 10 o
Btart 3.0 CHz 691 [I‘S Stop 18.0 GHz Btart 3.0 CHz 691 F‘s
L I | Heasuring... ml ﬁ ]

Stop 18.0 GHz
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no (H/V) @) @) (O 0O /m) (O O /m) @)
1000.00 51.93 Peak H -8.64 - 43.29 74.00 30.71
2127.40 49.82 Peak H -0.67 - 49.15 74.00 24 .85
1018.80 56.45 Peak A% -8.53 - 47.92 74.00 26.08
2127.40 49.57 Peak \% -0.67 - 48.90 74.00 25.10
4924.00 44.85 Peak H 7.88 - 52.73 74.00 21.27
4924.00 44 .47 Peak \% 7.88 - 52.35 74.00 21.65
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no (H/V) @) @) (0 O0/m) (0 0/m) @)
2484.41 50.78 Peak H 0.08 - 50.86 74.00 23.14
2484.25 50.32 Peak \% 0.07 - 50.39 74.00 23.61
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 ( Spectrum 4 fﬁ)u;i Tl
Ref Lavel 107,00 dBuv - RBW 1 MHz Ref Lavel 107,00 dBuv - RBW 1 MHz
-IJ_O‘?HI.I VL . \;.I[ 11 w_o-falfl..l AN —m \;.I[ 11
a%E:::‘t;i.A‘Eh GHz M m 2.51 GHz a%E:::‘t;i.A‘Eh GHz M m 2.51 GHz
_Type | ket | Tre | stimulus | Response | Function Function Rosult | _Type | ket | Tre | stimulus | Rasponse | Function Function Rosult |
& : i i & : o
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Horizontal // Peak for1 O to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2 () Spectrum 2 (%)
Ref Level 107.00 dbuy - RBW 1 MHz Ref Level 107.00 dbuy - RBW 1 MHz
Art 1008 SWT 2ms @ VBW 3 MH:  Mode Auto Sweep At 1068 BWT 2ems @ VBW 3MH: Mode Auto Sweep
@17k Max @17 Max
LETE] E1.90 40pV] DT 56,45 G0pV]
100 dif " NO00 GHe| 100 dif 101880 GHz|
g x 95,43 4OV i1 1
90 by 246600 GHz| 90 diys | 246020 GH
|
Lol T B0 diys i i
70 i 70 i
80
v
" | H "
| v i Tt = i oy
4 » o " i | I ™
aJa ..... s TRERE SPPRPRR TENPRPRT I ,,'l\.\,.._ e s s b R ST B oty (ISTEN. | PG DN YO 'A.-‘..a.u-—d'-l-}\' LTI W P
40 diys 40 dia
30 dButv 30 dButv
10 diy 10 diy
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Rot | Tre | stimubs | | Function | Function Rusult | Type | Rot | Tre | Stimubus | | Function | Function Rusult |
(T 1 2,466 GHZ 9543 digv (T | 2.4602 GHz 95,50 digv
Mz 1 2.1274 GH. 45.82 digh | Mz 1 2.1274 GHz 45.57 dBgh
M3 1 10 GHz 51.93 digV M3 1 1.0188 GHz 56.45 diyy
il Measuring... T

e !

Horizontal // Peak for 3 [0 to 18 [

Vertical // Peak for 3 [0 to 18 O

Ref Lavel 100,00 dBuv
Art 10 d8
@ 1Pk Max

& RBW 1 MHz

SWT 45 ms @ VBW 3 MH:  Mode Auto Sweep

af Lavel 100,00 dBuv

& RBW 1 MHz

[
Att
@17k Max

L

105 SWT 45 ms @ VBW 3 MH:  Mode Auto Sweep
M) 4485 dipv| M) AT dipv|
1.9240 GHz 1.9240 GHz
90 By 90 dBys
BO By BO By
70 a8 70 day
60 a8y 60 dby
50 a8y = 50 diys T
: - P, 3 ) = s .,
SrR R, R BN TN —“-L.-‘,_,‘,.; _‘_L“J(_.WL‘,,,.,.,.\’__ i | T '-\‘..,4-\,;_.1 ISP T S B PP TS B Ep e POV, PP S Pt e S
40 by 40 aby
30 dBy 30 dBy
20 ciu! 20 ciu!
10 a8y 10 a8y
Htart 3.0 GHz 691 pts Stop 18.0 GHz Htart 3.0 GHz 691 pts
L Heasuring... m * ]

Stop 18.0 GHz )
Heasuring... m* P
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 03
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no (H/V) @) @) (O 0O /m) (O O /m) @)
1004.30 50.10 Peak H -8.62 - 41.48 74.00 32.52
2127.40 51.33 Peak H -0.67 - 50.66 74.00 23.34
1000.00 55.74 Peak v -8.64 - 47.10 74.00 26.90
2127.40 50.28 Peak v -0.67 - 49.61 74.00 24.39
4844.00 43.75 Peak H 7.29 - 51.04 74.00 22.96
4844.00 44.00 Peak A% 7.29 - 51.29 74.00 22.71
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @n H/V) @) @) (@ 4d/m @ 0/m) @)
2340.03 46.40 Peak H -0.23 - 46.17 74.00 27.83
2355.48 51.36 Peak A% -0.20 - 51.16 74.00 22.84

. . . .
Restricted band // Horizontal / Peak Restricted band // Vertical // Peak
[spactrum m—— — Dispectn lespe 5 [spactrum = — il Bpacm lespe 5 =
Raf Lavel 107,00 dBuv = RBW 1 MHz Raf Lavel 107,00 dBuv - RBW 1 MH:z
be At 1008 SWT 17 ps @ VBW 3 MHz  Mode Auto FFT be At 108 SWT 17 us @ VBW 3 MH:  Mode Auto FFT
[®1FF Max | O
T TETEY] 46,40 dBpv] T ETRY]
100 diy . 100 diy .
Mif1] gl
90 dBUV- 2300008 Gt 90 gy
| /
80 days r 80 days T
70 By 70 iy .:
60 SRV 4 60 dByV- i
T [ | " i J
0 t - =0 X = -
= o . T L ¥-r | ™
s - — L - e
40 cBuY 40 dauv
0 By 0 diys
20 dby! 20 dby!
10 sEyh 10 ST
Start 2.3 GHz 691 EES SloE 2.42 GHz Start 2.3 GHz 691 EES SloE 2.42 GHz
Marker Marker
Type | Ref | Trc | stimulus | Response | Function | Function Rosult | Type | Ref | Trc | stimulus | Response | Function | Function Rosult |
Mi 1 2,31 GHz 43.59 depv | Mi 1 2,31 GHz 46,23 dBpv
Mz 1 2,39 GHz 45.07 dBuy Mz 1 2,39 GHz 49.91 dBuy
M3 1 2.34003 GHz 46,40 dBpv M3 1 2.38548 GHz £1.36 dBpV
— e — —_—
| Measuring.. URRNRNED W 4 | 1 L | Measuring.. URRNRNED W 4
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Horizontal // Peak for1 00 to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2 () Spectrum 2 (%)
Ref Level 107.00 dbuy - RBW 1 MHz Ref Level 107.00 dbuy - RBW 1 MHz
Art 1008 SWT 2ms @ VBW 3 MH:  Mode Auto Sweep At 1068 BWT 2ems @ VBW 3MH: Mode Auto Sweep
@17k Max @17 Max
CEIEN] 50,10 40jV] DT
100 dif 100430 GHz| 100 dif
Mif1] 11 6170 dopv| sif1]
90 dBy l 2.41970 CHz| 90 diy j
B0 dilys B0 dig#
7O dia 70 diys
&0 des £0
: M |
I | 23T r, . 'JI'
B 1] S, T { ™
| T PO N WSV TV PSRN Wonon | IS JPPeury et Ieciul ™ SPRPUREIN PPCOHOTR I et R SORPUTY JPIFRNIRE PELT D .»J“"""‘--"‘ Wy i ) P
40 diu 40 dia
30 dButv 30 dButv
10 diy 10 diy
Start 1.0 GHz 691 pts Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Rot | Tre | Stimubus | | Function | Function Rusult | Type | Rot | Tre | Stimubus | Response | Function | Function Rusult |
| T I T 2.4197 GHz 91,70 digv | T I T 2.4204 GHz 90,87 digv
Mz 1 2.1274 GHz 51.33 digh | Mz 1 2.1274 GHz 50,28 digh
M3 1 1.0043 GHz 50.10 dByV M3 1 1.0 GHz EE. 74 diyV
il Measuring... T

T R

Horizontal // Peak for3 0 to 18 O

Vertical // Peak for 3 0 to 18 O

& RBW 1 MHz

Ref Lavel 100,00 dBuv
Art
1Pk Max

& RBW 1 MHz

Ref Lavel 100,00 dBuv
Art
1Pk Max

10d8  SWT 45ms @ VBW 3 MH:  Mode Autc Sweep 10d8  SWT 45ms @ VBW 3 MH:  Mode Autc Sweep
Mi[1] 43.75 depv| Mi[1] 44.00 dipv|
1.8440 GHz 1.8440 GHz
90 iy 90 iy
BO By BO By
70 a8 70 a8y
60 a8y 60 dby
S0 by S0 abys
- h A pradtinil, A i sl s oo T
R A W P T s Y, LT R L Wi T L A fy PEVRLTRE SCTERRR VT, DI I ey e
40 any 40 diys L
30 dBy 30 dBy
20 aiy 20 oay!
10 gy 10 a8y
Htart 3.0 GHz 691 pts Stop 18.0 GHz Htart 3.0 GHz 691 pts
X T X

Stop 18.0 GHz )
Heasuring... m* P

L
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 06

- Spurious

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin

((5D) @ H/V) @) ((5D) (d 0 /m) @0 /m) @)
1004.30 50.96 Peak H -8.62 - 42.34 74.00 31.66
2127.40 49.81 Peak H -0.67 - 49.14 74.00 24.86
1010.10 52.02 Peak \% -8.58 - 43.44 74.00 30.56
2127.40 48.58 Peak \% -0.67 - 4791 74.00 26.09
4874.00 44.28 Peak H 7.51 - 51.79 74.00 22.21
4874.00 44.88 Peak \% 7.51 - 52.39 74.00 21.61

Horizontal // Peak for1 00 to3 O Vertical // Peak for1 00 to3 O
Spectrum 2 () I - Spectrum 2 (%) I =

Ref Level 107.00 dbuy - RBW 1 MHz Ref Level 107.00 aigy - RBW 1 MHz
Al 10 68  SWT 2ms & VAW 3 MH:  Mode Auto Sweep At 1068 BWT 2ms & VBW 3MH:  Mode Auto Swaep
@ 1Pk Ma @ 1Pk Ma
CETEY) MaH 1)
100 =N 100 diy
1) ! 1)
50 deg A 90 dBy fal
B0 di B0 di;
0 diy TO dBut
[ &0 di
) e | | .
" | I R 0T A | r
et T WRUPRETY R widissivrvargrataes e sl e e L il Py e Py [P T T N B9y SRR T
40 dBusy 40 R
30 dBaiy 30 dBu
20 20
10 diys 10 diys
Slart 1.0 GHz 691 pts Stop 3.0 GHz Slart 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marker
Type | Rot | Tre | stimubus | | Function | Funetion Result | Type | Rot | Tre | stimubus | kesponse | Function | Funetion Result |
M1 || 2.4457 GHz 92.22 bV I M1 || 2.4478 GHz 91,27 iV
M2 1 2.1274 GHz 45.81 dBpv ! M2 1 2.1274 GHz 48,58 dBpv |
M3 1 1.0043 GHz 50,96 diyv M3 1 1.0101 GHz 52,02 diyV
)8 T R C )8 T R

Horizontal // Peak for3 0 to 18 O Vertical // Peak for 3 0 to 18 O
FSP'&‘"’“ Qe o R FSP'&‘"’“ Qe o R

10d8 SWT 45 ms & VBW 3 MH:  Mode Auto Sweep 10d8  SWT 45 ms & VBW 3 MH:  Mode Auto Sweep

mMif1]) 44.28 dipv| [ mi[1] 4488 digv|
4. 8740 CH7 4. 8740 CH7
50 day 50 day
B8O [% B8O '
o o
60 day 60 day -
50 diys — ! 50 diys ~ :
. " | ipalobnn & 3 P o o R A
ST K- g et g sy i . . Lo M : TR TP I = " IV AT
RS M v-"}"ﬁ AP p AN A s M ey el i N S NP Y ey 97 S SR PR L Mo
40 diy t 40 dny 1
30 o8y . 30 o8y
20 diys 20 diys
10 aBys 10 aBys
Htart 3.0 CHz 691 pts Stop 18.0 GHz Htart 3.0 CHz 691 pts Stop 18.0 GHz
L JL J Measuring... ma ﬁ ﬁg L JL J Measuring... mﬂ ﬁ ﬁg
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 9
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @no (H/V) @) @) (O 0O /m) (O O /m) @)
1015.90 51.92 Peak H -8.55 - 43.37 74.00 30.63
2127.40 50.55 Peak H -0.67 - 49.88 74.00 24.12
1013.00 56.08 Peak v -8.57 - 47.51 74.00 26.49
2124.50 50.35 Peak v -0.67 - 49.68 74.00 24.32
4904.00 4411 Peak H 7.73 - 51.84 74.00 22.16
4904.00 44.00 Peak A% 7.73 - 51.73 74.00 22.27
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
@) @n H/V) @) @) (@ 4d/m @ 0/m) @)
2487.04 48.62 Peak H 0.08 - 48.70 74.00 25.30
2484.57 47.63 Peak A% 0.08 - 47.71 74.00 26.29

. . . .
Restricted band // Horizontal / Peak Restricted band // Vertical // Peak
Spectrum 4 (&) u;i I'v | Spectrum 4 (X) u;i |'% |
Raf Lavel 107,00 douv - RBW 1 Mz Raf Lavel 107,00 douv - RBW 1 Mz
At 105 SWT 7.6 us @ VBW 3 MH:  Mode Auto FFT At 1028 SWT 7.6 us & VBW 3MH:  Mode Auto FFT
(@ 1FF Max (@ 1FF Max
CETET] CETET]
100 gy 100 By
s i M1 Maf1]
e kool
B0 cau B0 cau
k|
70 @8 70 @8 !
60 8L . 60 gl
M A .
e T Ny e —— o - " -;-"-.___- et NN o PR
40 By 40 By
30 day 30 day
20 day 20 day
10 B - 10 8y £
Start 2,455 GHz 691 pts Stop 2.51 GHz Start 2,455 GHz 691 pts Stop 2.51 GHz
Marker Marker
Type | Ref | Trc | stimulus | Function Function Rosult | Type | Ref | Trc | stimulus | | Function Function Rosult |
M1 1 2,4835 Grz 45,54 dBv | M1 1 2,4835 Grz 46,44 dBV
M2 2.5 GHz 46,10 dByY M2 1 2.5 GHz 45,29 dByv
M3 2 4B7037 GHz 48,62 dByV M3 1 2 44569 GHz 47,63 dByV
— R — —
| Measuring.. URRNRNED W 4 | 1 1 | Measuring.. URRNRNED W 4

KES-QP-7081-06 Rev. 7

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated.

The authenticity of the test report, contact shchoi@kes.co.kr

KES

A4




s

KES Co., Ltd.

3701, 40, Simin-daero 365beon-gil,
Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea
Tel: +82-31-425-6200 / Fax: +82-31-424-0450

Report No.:

KES-RF-20T0112
Page (47 ) of (55)

www.kes.co.kr

Horizontal // Peak for1 O to3 O

Vertical // Peak for1 00 to3 O

Spectrum 2 () Spectrum 2 (%)
el Level 107.00 dbuy - ROW 1Mz el Level 107.00 diuy - ROW 1Mz
Art 10d8 SWT 2ms & VBW 3 MH:  Mode Auto Sweep At 1068 BWT 2ems @ VBW 3MH: Mode Auto Sweep
@17k Max @17 Max
LETE] DT 56.08 G0jV]
100 dif 100 dif 101300 GHz|
Mif1] sif1] s 52,23 dopv|
0 diy X 0 deys b 245730 GHz
1
|
B0 diys i | B0 di |
70 gV T 70 uBs T
B0 dis i 00 diss ! i
h = i
'ﬁ-« B/ — i h ﬁ“rﬁ:.-" " " A N L 'EI ){f‘:l“\"ll R4
iy (SETTE SROTIPIS FRPRRPAY PSP SRR | P RRRITIORY e S AOSRPRRY NP R P F L L LT, T O R B P ja CEEIY YT
40 dRu 40 R
30 dBatv 30 dBatv
10 diy 10 diy
Start 1.0 GHz 691 pis Stop 3.0 GHz Start 1.0 GHz 691 pis Stop 3.0 GHz
Marker Marker
Type | Rot | Tre | Stimubus | | Function | Function Rusult | Type | Rot | Tre | Stimubus | | Function | Function Rusult |
Ml ™ |l 2.4631 GHz 91,04 by Ml ™ |l 2.4573 GHz 92.23 dbyV
Mz 1 2.1274 GHz 50,52 digh | Mz | I 2.1245 GHz 50.3% digh |
M3 1 1.0159 GHz 51.92 digV M3 1 1.013 GHz 56.08 diyv
T Teavanng.. )i T Feownna. WL 08

Horizontal // Peak for 3 [0 to 18 [

Vertical // Peak for 3 [0 to 18 O

Ref Lavel 100,00 dBuv
Art
@ 1Pk Max

& RBW 1 MHz

Ref Lavel 100,00 dBuv
Art
@ 1Pk Max

L

& RBW 1 MHz
1068 SWT 45 ms @ VBW 3 MHz  Mode Auto Sweep 1068 SWT 45 ms @ VBW 3 MHz  Mode Auto Sweep
M) 44,11 dipv| M) 4400 dipv|
1.9040 GHz 1.9040 GHz
90 By 90 dBys
BO By BO By
70 a8 70 a8
60 a8y 60 dby
500 By — 500 By —

A \ i - i M1 itk i, " g R,
e o PECL e VL ELRNILS N SRR Wi Ry, Lo Dy Rt e WY SN NUNTINPY RETRVERY S U (Y fighaod M
40 aby B 40 aBy
30 dBy 30 dBy
20 ciu! 20 ciu!

10 a8y 10 a8y
Htart 3.0 GHz 691 pts Stop 18.0 GHz Htart 3.0 GHz 691 pts
L Heasuring... m * ]

Stop 18.0 GHz )
Heasuring... m* P
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Test results (18 1 to 26.5 [1)— Worst case

Mode: 802.11b
Distance of measurement: 3 meter
Channel: 1 (Worst case)
Horizontal Vertical
rSpeclrurl'l 1 ,El rSpeclrurl'l 1 .E
Ref Lovel 93,00 déyy - RBW 1 MHz Ref Lovel 93,00 déyy - RBW 1 MHz
Att 6d8  BWT 36 ms & VEBW 3 MH:  Mode Auto Sweep Att 6d8  BWT 36 ms & VBW 3 MH:  Mode Auto Sweep
[®1Fr max [®1Fr max
90 By 90 By
60 oy’ 60 oy’
70 aBuv- 70 aBuv-
60 cBy 60 cBy
50 oy 50 oy
41_,1_ T Aniuaion'n S PRTRPR NESRERIY SRR R e oo, At :f‘_‘_:_)‘ WS WTRURG! WU PR TIPS I I Jl\..u,.\—“;,__ el W
30 30 T
20 ! 20 !
10 diy! 10 diy!
0 o 0 o
Htart 18.0 GHz 691 [ﬂﬁ Htop 30.0 GHz
- R

Start 18.0 GHz 691 pts Stop 0,0 GHz
bl Measuring... m"' o

4

Note.
No spurious emission were detected above 18 [ .
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3.6

Test setup

Conducted spurious emissions & band edge

EUT Attenuator Spectrum analyzer

Test procedure

Band edge
ANSI C63.10 — Section 11.11

PNAIN R P

Start and stop frequency were set such that the band edge would be placed in the center of the plot
Span was set large enough so as to capture all out of band emissions near the band edge
RBW = 100 O

VBW = 300 O

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

Out of band emissions

ANSI C63.10 — Section 11.11

Start frequency was set to 30 [J and stop frequency was set to 25 0 for 2.4 0 frequencies and
40 O for5 O frequencies

RBW = 100 O

VBW = 300 O

Detector = Peak

Trace mode = max hold

Sweep time = auto couple

The trace was allowed to stabilize

According to 15.247(d), in any 100 0 bandwidth outside the frequency band in which the spread spectrum

or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 U below that in the 100 O bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies

with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 0 instead of 20
U . Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
emission which in the restricted band, as define in section 15.205(a), must also comply the radiated emission
limits specified in section 15.209(a) (see section 15.205(c))
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Test results

802.11b

N
Spectrum '-;" Spectrum 4 (& I i'-‘;"
Ref Lovel 10.40 dém  Offset 11.40 dB & RBW 100 kHz Rof Lovel 5.40 d8m  Offset 11.40 dB & RBW 100 kHz
Att 19 dé  BWT  132.7 us & VBW 300 kHz  Mode Auto FFT Att 14 dé  BWT 300 ms & VBW 300 kHz  Mode Auto Sweep
| O [@ 17k Max
a1 52 M8 dBm| - mz[1] 50,45 divm]
oda 2.3 GHzZ] od 4,8410 GHz
M1l IQ‘JH 1 i“‘ mifi] .03 ditm|
. -‘ﬁ,uuumu:ﬁ - 2,4100 GHz
-10.68 i -10.68
s o +f a8
20 o1 17200 g8
{ <20 da
- ‘|‘
<30 dir
M ge 40 B
1 o
e S T !"L'"T*l’
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Ref Lovel 1000 dém  Offset 11.40 dB & RBW 100 kHz Rof Lovel 5.40 d8m  Offset 11.40 dB & RBW 100 kHz
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Spectrum Spectrum 4 (& I i'-‘;"
Ref Lovel 10.40 dém  Offset 11.40 dB & RBW 100 kHz Ref Lovel 0.40 dém  Offset 11.40 dB & RBW 100 kHz
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Ref Lovel 1000 dém  Offset 11.40 dB & RBW 100 kHz Ref Lovel 0.40 dém  Offset 11.40 dB & RBW 100 kHz
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[@ 17k Max [@ 17k Max
J waf1] 50,17 dim| m2[1] -56. 23 dim|
o uls 2.4803100 GHz|
e BRI, 2 maf1] 51,73 divm| <10 d8 mif1]
ands e w]u[ = | 2 ABISO00 GHz|
\ ~20 o
a8 1
i o ] D1 -23.940 g
0 diai— 1 h, 20 &8
30 dir 30 dir
N
-40 B '1‘%‘ 0
. *
508 " ; Y
i, S HRPn v, APFESFI UPpSrerp— Fogn
60 d8
-10 40 dimt T
jlll‘ _“,Luq““” AN
60 68 W[ | n R e Sl A s e AN A
Start 2.455 GHz 691 pts Stop 2.51 GHz -
S 591 pts Zop 8
Markar
Type ! Ref I Tre I Stimulus [ Rosponse i Function | Function Result |
20 1 24835 GHz -£1.73 dém | | 50 d8
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802.11n(HT20)
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Spectrum Spectrum 4 (&
Ref Lovel 10.40 dém  Offset 11.40 dB & RBW 100 kHz Ref Lovel 0.40 dém  Offset 11.40 dB & RBW 100 kHz
Att 19.dB  SWT  132.7 us = VBW 300 kH:  Mode 4uto FFT Att 9de  BWT 300 ms & VBW 300 kHz  Mode duto Sweep
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802.11n(HT40)
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Spectrum Spectrum 4 (&
Ref Lovel 0.40 d8m  Offset 11.40 dB & RBW 100 kHz Ref Lovel -3.60 c8m  Offset 11.40 dB & RBW 100 kHz
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. Ca:lllbratlon Calibration due.
interval
Spectrum Analyzer R&S FSV30 101389 1 year 2021.01.15
8360B Series Swept HP 836308 3844A00786 1 year 2021.01.15
Signal Generator
DC Power Supply Agilent 6632B US36351824 1 year 2021.01.14
Power Meter Anritsu ML2495A 1438001 1 year 2021.01.14
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2021.01.14
Attenuator KEYSIGHT 8493C 82506 1 year 2021.01.14
Loop Antenna Schwarzbeck FMZBI1513 225 2 years 2021.02.15
Trilog-broadband SCHWARZBECK | VULB 9163 715 2 years 2020.09.20
antenna
Horn Antenna AH SAS-571 414 2 years 2021.02.11
Horn Antenna SCHWARZBECK | BBHA9170 9]?7]3(%120 2 years 2021.02.19
Preamplifier R&S SCU01 100603 1 year 2020.11.25
Preamplifier AGILENT 8449B 3008A01742 1 year 2021.01.02
EMI Test Receiver R&S ESU26 100551 1 year 2021.04.01
EMI TEST
RECEIVER R&S ESR3 101781 1 year 2021.01.10
PULSE LIMITER R &S ESH3-Z2 101915 1 year 2021.01.02
Peripheral devices
Device Manufacturer Model No. Serial No.
Notebook computer LG Electronics Inc., LGS53 306QCZP560949
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Appendix B. Test setup photos
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The end of test report.
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