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1. General information

Applicant: Naran Inc

Applicant address: 4th Floor, Munbal-dong, 57-9, Hoedong-gil Gyeonggi-do
Paju-si, South Korea

Test site: KES Co., Ltd.

Test site address: C-3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si, Gyeonggi-do, Korea
473-29, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

FCC rule part(s): 15.247

FCC ID: 2AJO9PRT-SAR1A-01PS

Test device serial No.:  [X] Production [ ] Pre-production [ ] Engineering

1.1. EUT description

Equipment under test ~ Prota S
Frequency range BT :2402 M ~2 480 M (BDR/EDR/LE)
WIFI : 2 412 Mz ~2 462 M (11b/g/n_HT20)
2422 Miz ~2 452 Miz(11n_HTA40)
Modulation technique BT : FHSS, GFSK
WIFI : DSSS, OFDM
Number of channels BT : 79 (BDR/EDR), 40(LE)
WIFI : 11(802.11b/g/n_HT20), 7(802.11n_HT40)
Antenna specification ~ Antenna type: PCB, Peak gain: 0.25 dBi

Power source DC 5V

1.2. Test configuration

The Naran Inc Prota S FCC ID: 2AJO9PRT-SAR1A-01PS was tested per the guidance of KDB 558074
D01 v03r05. ANSI C63.10-2013 was used to reference the appropriate EUT setup for radiated spurious
emissions testing and AC line conducted testing.

1.3. Device modifications
N/A

1.4. Derivation model information
N/A
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1.5. Frequency/channel operations

Ch. Frequency (Mk) Mode

01 2412 802.11b/g/n_HT20
06 2437 802.11b/g/n_HT20
11 2462 802.11b/g/n_HT20
Ch. Frequency (Mi) Mode

03 2422 802.11n_HT40
06 2437 802.11n_HT40
09 2452 802.11n_HT40

1.6.  Worst case data rate

1. Radiated emission and power line conducted emission were 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: MCSQO
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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Peak output power Pass
15.247(e) Power spectral density Pass
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC conducted emissions Pass
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3. Test results

3.1. 6 dB bandwidth

Test procedure

KDB 558074 D01 v03r05 — Section 8.1 or 8.2
Used test method is section 8.1.

Section 8.1
1. RBW = 100 kifz.
2. VBW = 3 X RBW.
3. Detector = peak.
4. Trace mode = max hold.
5. Sweep = auto couple.
6. Allow the trace to stabilize
7. 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 dB
relative to the maximum level measured in the fundamental emission.

Section 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 above (i.e., RBW = 100 kilz, VBW >3 X
RBW, 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 Mz, 2 400 ~
2 483.5 Mk, and 5 725 ~ 5 850 M bands. The minimum 6 dB bandwidth shall be at least 500 Kkilz.
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Test results

6 dB bandwidth of 20 Mz bandwidth

Measured 6 dB bandwidth(Mk) o
Limit(Mt)

Frequency (M) 802.11b 802.11g 802.11n

2412 10.029 16.585 17.844

2437 10.029 16.585 17.844 0.5

2462 10.029 16.585 17.844

6 dB bandwidth of 40 Mz bandwidth
Measured 6 dB bandwidth(Mt)

Frequency (M) 802.11n Limit(Mz)

2422 36.580

2437 36.580 0.5

2452 36.580
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3.2. Output power

Test procedure

KDB 558074 D01 v03r05 — section 9.1.1 or 9.1.2
Used test method is section 9.1.2.

Section 9.1.1
This procedure shall be used when the measurement instrument has available a resolution bandwidth that is gr
eater 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 WD =

Section 9.1.2

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.

Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 Mz, 2 400~2 483.5 M,
and 5 725~5 850 Mz 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 dBi. Except as shown in paragraph
(c) of this section, if transmit-ting antennas of directional gain greater than 6 dBi 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 dBi.
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Test results

Measured output power (dBm)

2412 M 2437 Mt 2467 M
Mode Peak Average Peak Average Peak Average
11b 16.15 13.76 15.01 12.64 14.87 12.50
11g 18.44 8.47 17.57 7.50 17.46 7.37
11n 17.87 8.30 16.87 7.24 16.80 7.16
il 2422 Mt 2437 Mt 2452 Mt
Peak Average Peak Average Peak Average
11ln 16.65 6.64 16.13 6.11 16.00 5.92
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3.3. Power spectral density
Test procedure
KDB 558074 D01 v03r05— section 10.2

1. Set analyzer center frequency to DTS channel center frequency.

2. Set the span to 1.5 times the DTS channel bandwidth.

3. Set the RBW : 3 kiz = RBW = 100 kiz

4. Set the VBW > 3 X RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level.

10. If measured value exceeds limit, reduce RBW(no less than 3 kiz) 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 dBm in any 3 kiz 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.
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Test results

PSD of 20 Mz bandwidth

Measured PDS(dBm) -
Limit(dBm)
Frequency(Mk) 802.11b 802.11g 802.11n
2412 -18.89 -20.71 -21.19
2437 -19.38 -21.86 -22.09 8
2462 -19.49 -21.86 -22.00
PSD of 40 Mz bandwidth
Measured PDS(dBm)
Frequency(Mk) 802.11n Limit(dBm)
2422 -23.40
2437 -23.09 8
2452 -23.19
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3.4. 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 kifz to
30 MEz Emissions.

Turn Table

EUT

ﬁ ? Coaxial

Power Cable 0.8m —Cable

PR—— i

Ground Plane

Power

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mtz
to 1 (fz emissions.

Turn Table
1m —4m
EUT
Coaxial
Power Cable 0.8m Cable

. i

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 Gz to
the tenth harmonic of the highest fundamental frequency or to 40 (lz emissions, whichever is lower.

i Antenm
i - tower
i
i
EUT RN S ‘j— p Horn
Y antenna
dm /
( B Spectrum
| L‘ N analyzer
¢ i S
| |
Turntable i Im \
Sm
r Pre-amp +—‘_|;|%§
| | | |

Test procedure below 30 MHz

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. 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.

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

Test procedure above 30 MHz
1. Spectrum analyzer settings for f <1 GHz:
Span = wide enough to fully capture the emission being measured
RBW =100 Kz
VBW = RBW
Detector = quasi peak
Sweep time = auto
Trace = max hold
2. Spectrum analyzer settings for f =1 (llz: Peak
Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW =1 Mk
VBW = 3 Mk
Detector = peak
Sweep time = auto
Trace = max hold
Trace was allowed to stabilize

SISICITACES)

SISISICETACIS)
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3. Spectrum analyzer settings for f =1 (liz: Average

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

RBW=1 Mk

VBW >3 x RBW

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.

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
dB averaging shall not be used.

Sweep = auto

Trace = max hold

Perform a trace average of at least 100 traces.

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:

CIZIC)S)

3]

©®Q

1) If power averaging (RMS) mode was used in step (5, 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 (5), 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. f<30 M, extrapolation factor of 40 dB/decade of distance. Fg = 40log(Dw/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. F4 = 20log(Dw/Ds)

Where:
Fq4 = Distance factor in dB
Dm = Measurement distance in meters
Ds = Specification distance in meters

CF(Correction factors(dB)) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or Fq(dB)
Field strength(dBzV/m) = Level(dBxV) + CF (dB) + or DCF(dB)

Margin(dB) = Limit(dB/V/m) - Field strength(dBxV/m)

Emissions below 18 (llz were measured at a 3 meter test distance while emissions above 18 (i

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

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

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

A
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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 values :

Frequency (Mtk) Distance (Meters) Radiated (zV/m)
0.009 ~ 0.490 300 2400/F(kifz)
0.490 ~ 1.705 30 24000/F(kHz)

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 Mz, 76 ~ 88 Mz, 174 ~ 216 Mz or 470 ~ 806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g., Sections

15.231 and 15.241.
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Duty cycle

Regarding to KDB 558074 DO1_v03r05, 6.0, the maximum duty cycles of all modes were investigated and

set the spectrum analyzer as below.

Set RBW = OBW if possible; otherwise, set RBW to the largest available value. Set detector = peak or

average. The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and
the number of sweep points across duration T exceeds 100.

Test mode Ton time Period Duty cycle Duty cycle Duty cycle correction factor
(ms) (ms) (Linear) (%) (dB)
802.11b 10.00 10.00 1 100 0
802.11g 10.00 10.00 1 100 0
802.11n(HT20) 10.00 10.00 1 100 0
802.11n(HT40) 10.00 10.00 1 100 0

Duty cycle (Linear) = Ton time/Period

DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)

802.11b // Middle channel 802.11g // Middle channel
( Spectrum ] |§] ( Spectrum ] |§]
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== e — ————— e e — TPV P IRYT, FRYY RUIRTY, (XYY U IRTY YUYV I POTY BT I NPT VO YT U TS IR T I
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Test results (Below 30 Mk)
Mode:

802.11b

Distance of measurement:

3 meter

Channel:

1(Worst case)

Frequency

(M)

Level
(dBuV)

Ant. Pol.
(HV)

CF
(dB)

Fd
(dB)

Field strength
(dBuV/m)

Limit
(dBuV/m)

Margin
(dB)

No spurious emissions were detected within 20 dB of the limit

Horizontal

Vertical

=

=

= RBW (508) 200 Hz

Spectrum

Ref Lovel 57,00 v = RBW (508) 200 Hz
Att DdB  SWT 134 ms & VBW 3 kM2
(@ 17k Max

Spectrum

Ref Lovel 57,00 v

Att DdB  SWT 134 ms & VBW
(@ 17k Max

kM Mode Auto FFT 3kHz  Mode Auto FFT
mif1] 187 dBpv| mif1] 2.57 dBpv|
S0 dégr 05,010 kHz| S0 dage 05,010 kHz|
40 <0
30 digy 30 digy
20 dB? 20 dB?
10 iy 10 By
od od ?
hauy e,
10 P L L T ray L A M 10 dm Pl T 4 [
T = R Y TN T o S s Ek IR T I ST TN Y T YR YT ey
-20 dfu -20 dfu
-0 day -30 diys
-40 day 40 day
Start 9.0 kHz 691 pts S‘Q 50.0 kHz Start 9.0 kHz 691 pts S‘Q 50.0 kHz
Marker Marker
Type | Ret | Trc | Stimulus | | Function | Function Result | Type | Ret | Trc | Stimulus | | Function | Function Result |
ML 1 95,01 kHz -1.87 digv M1 1 95,01 kHz -2.57 digv

Spectrum |

&

RofLoval 57.00 dBpv = RBW (6dB) 9 b
Att

=

Spectrum

Rof Lovel 57,00 dBpv

At OdE  8WT 2.1 m5 & VBW
@17k Max

= RBW (5dB) 9 kHz

DB SWT 2.1 ms @ VBW 100 kH:  Mode Auto FFT 100 kHz  Mode Auta FFT
@17k Max
mi[1] 7.26 dBpv| M1[1] 601 dBpY]
50 172.0 kiz| 50 diy 215.0 kie|
<0 o 40 dBuv
30 deys 30 diy!
20 deuv 20 dey
10 diys 10 dBpY
;‘E""""""J"‘Uw M sk b AN LA A s i WA A e ks Barn ;“4 s malie o P y RNV BRORCRTTIN IRV e P 4 n
|, as
~10 by -10 oy
-20 day -20 diy
-30 diyt <30 day
40 diys 40 g .
Hlarl 150.0 kHz 691 pts Stop 30.0 MHz tart 150.0 kHz G691 pts _Stop 30.0 MHE
Markar Marker
_Type | Ret | Trc | Stimulus | | Funetion | Fumnction Result | Type | Ref | Trc | Stimulus | Function | Function Result |
Mi 1 172.0 kHz 7.26 diuV M1 1 215.0 kHz &.01 depv
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Test results (Below 1 000 MHz) — Worst case

Mode: 802.11b
Distance of measurement: 3 meter
Channel: 1(Worst case)

Horizontal Vertical
e_cl.evﬂ (dBuV/m) e_el.evﬂ {dBuVim)
70 70
60| 60|

FCCCLASSB FCCCLASSB

50) i 50)

Frequency (MHz)

30 100 200 300. 400. 500. 600. 700. 800. 900. 1000 30 100 200 300. 400.

500. 600. To0. 800. 900. 1000
Frequency (MHz)

Cable Preamp Limit Over

Read Ant Cable Preamp Limit Over Read Ant
Freq Level Level Factor Loss Factor Line Limit Remark Pol/Phase Freq Level Level Factor Loss Factor Line Limit Remark Pol/Phase
MHz dBuV/m dBuV dB/m dB dB dBuV/m dB MHz dBuV/m  dBuV dB/m dBg dB dBuV/m dB
1 49.40 26.22 12.84 13.7¢ 9.48 @.00 408.00 -13.78 horizontal |1 58.37 32.67 18.54 13.64 9.49 6.08 40.00 -7.33 vertical
2 137.67 31.58 18.34 12.57 @.67 0.80 43.50 -11.92 horizontal |2 152.22 29.33 15.61 12.99 @.73 9.80 43.50 -14.17 vertical
3 149.31 31.63 17.96 12.95 @.72 0@.e@ 43.50 -11.87 horizontal |3 273.47 33,88 19.87 12.84 1.89 @.88 46.00 -12.20 vertical
4 273.47 34,53 29.6@ 12.84 1.9 0.80 46.00 -11.47 horizontal |4 391.81 33.23 16.11 15.89 1.23 @0.90 4e.00 -12.77 vertical
1 1 1 1 t tal |5 446.13 36.18 17.82 17.18@ 1.26 8.80 46.00 -9.82 vertical
6 480.88 37.40 18.21 17.86 1.33 0.80 46.00 -B.60 horizontal (6 478.14 39.17 20.83 17.81 1.33 ©.88 46.00 -6.83 vertical
7 522.76 37.36 17.12 18.77 1.47 9.88 46.88 -B.54 horizontal 40, £ 4 1 1.4 ) 4 ert
8 718.70 39.38 15.99 21.74 1.65 0.80 46.00 -6.62 horizontal |8 547.98 39.68 18,82 19.29 1.57 ©.80 46.80 -6.32 vertical
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Test results (Above 1 000 Miz)

Mode: 802.11b

Distance of measurement: 3 meter

Channel: 01

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

(i) (dBaV) (HIV) (dB) (dB) (dBA/m) | (dBV/m) | (dB)

1039.10 53.46 Peak \'% -16.52 - 36.94 74.00 37.06
1186.70 53.11 Peak \% -15.98 - 37.13 74.00 36.87
1039.10 55.25 Peak H -16.52 - 38.73 74.00 35.27
1186.70 56.24 Peak H -15.98 - 40.26 74.00 33.74
1409.60 56.58 Peak H -15.15 - 41.43 74.00 32.57
2390.00 56.98 Peak H -9.77 - 47.21 74.00 26.79
2375.98 57.24 Peak \% -9.81 - 47.43 74.00 26.57
3271.00 50.56 Peak H -7.76 - 42.80 74.00 31.20
9653.00 48.13 Peak H 3.77 - 51.90 74.00 22.10
9653.00 51.92 Peak \ 3.77 - 55.69 74.00 18.31
9647.97 48.73 Average \% 3.78 - 52.51 54.00 1.49

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Raf Loval 117.00 digy - RBW 1 MHz Ref Lovel 117.00 digy - RBW 1 MHz
fo ALt 20 dBE = SWT 4.8 ms & YBW 3 MMz Mode Auto Sweep At 20 dB & SWT 4.8 ms & VBW 1 MMz  Mode suto Sweep
[@ 17k Viaw @17k Max
Mari] I T Mal]
110 déys 110 dBuv) + »
MiI[1] M[1]
100 15 100 B
90 dBuv+ %0 -
7
a0 - 80 .
A 1
70 iy - 70 diy -
60 BT - :, 4 0 d ¥ 7
et g P rave— Y SRS [ e - o - e ffi
40 ) 40 dipy
30 by 30 dag
20 dep 20 dByivs
Slart 2.3 GHz 691 pis Stop 242 GHz | Htart 2.3 GHz 691 pts Btop 2.42 GHz
Marker Marker
_Type | Ref | Tec | stimulus |__Function | Function Result | Type | Ref | Tre | Stimmslus | | _Function | Fusniction Result |
M1 1 £1 84 depV M1 1 2.31 GHz 4900 diuv
M2 1 2.39 GHz 5458 digv M2 3 54.99 digy
M3 1 23765 GHz 55.£9 dipv M3 57.24 digV
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

N/A

N/A

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum I l“? Spectrum I l“?
Raf Loval 117.00 digy = RBW 1 MHz Raf Loval 117.00 digy = RBW 1 MHz
f ALL 20dE  BWT 2 ms @ VBW 3 MH:  Mode auto Sweep pe ALL 20dE BWY 2ms @ VBW 3 MH: Mode suto Sweep
@ 1Pk Max @ 1Pk Max
maf1] mz[1] 53.11 dBpv|
1 ) 110 gl 1.AB6T0 GHz|
Mil1] |' Mil1] r 50,46 dBpY|
100 dBpv- | 103910 GHz| 100 g8 L3910 GHz|
90 dBu 90 B
0 iy 20 dy i
|
0 A || 70 dr I
L |
0 1 £ ] I £ dBu Il
L at L e L3 |
jkae B = S| Vb
40 digr
40 diy
30 diy
30 de
20 digv—t-
Start 1.0 GHz 691 pts Stop 3.0 GHz 20 dius
Marker Start 1.0 GHz 691 pts Stop 3.0 GHz
Type | Ref | Tre | Stimulus | Response | Function | Function Result | Marker
NI 1 1.0391 GHz 55.25 digV Type | Ret | Tre | Stimlus | | Funetion | Function Result |
Nz 1 1.1867 GHz 56.24 diyV [T 1 1.0391 GHz 53.46 dbyV I
N3 1 1.4096 GHz 56.50 diyV Nz 1 11867 GHz 53.11 digV
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Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 (Hz
Spectrum 3 (©) i Speetrum 3 GJﬁ:i Ea

T e 1Y

<]4_...' A " |
e T T P R T e T S ST Ry
0 day

30 déw

20 diy

10 dir

0 diga

Start 3.0 GHz 691 pts Btop 18.0 GHz

Marker

Type | Ref | Tre Stimaulus | | Function | Function Result |

M1 1 3.271 GH 50.6 digv |
M2 1 9.653 GM: 48.13 diuV

Raf Lovel 57.00 d6uv ® RBW 1 MHz Raf Level 57,00 d&uv ® RBW 1 MHz
fo At OdE  SWT 45 ms & VBW 3 MH:  Mode iuto Sweep [ At Odl  SWT 45ms @ VBW 3 MH:  Mode duto Sweep
@17k view @17k Max
mz[1] TRERTIY CTTRY] 51.92 dBpY|
90 déy 9.6530 GHz g 96530 GHz|
M1 1B V|
20 diy 22710 GHz|
80 dBy!
70 diyr
70 d
60 diy!
X 60 diu
T

B
R B o e Lo Ty SYe S (RO I o

40 dBuiv ]
30 dB

20 dows

10 dey

0 digs

| Start 2.0 6Hz 691 pis Stop 10.0 GHz

Horizontal // Average for 3 Gz to 18 Gz

Vertical // Average for 3 Gz to 18 Gz

N/A

Spectrum 4 (5 )

Ref Lavel 97.00 dBuv
Att 10dE  SWT 7.6 us @ VBW 3 MHz  Mode Auto FFT
SGL Count 100/100

& RBW 1 MHz

[@1Fm wvgewe

mif1] WL 73 AR
20 dBwy 96479720 GHz|

0 degs
CF 9.6479 GHz

Bpan 50.0 MH:z |

691 pts
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Mode: 802.11b

Distance of measurement: 3 meter

Channel: 06

Level
(dBsV)

Frequency
(M)

Ant. Pol.

Detect mode (HV)

CF
(dB)

Limit
(dBeN/m)

DCF Field strength
(dB) (dBeN/m)

Margin
(dB)

1039.10 52.82 Peak

-16.52

- 36.30 74.00 37.70

1186.70 54.91 Peak

-15.98

- 38.93 74.00 35.07

1039.10 56.24 Peak

-16.52

- 39.72 74.00 34.28

1186.70 55.20 Peak

-15.98

- 39.22 74.00 34.78

1409.60 55.06 Peak

-15.15

- 39.91 74.00 34.09

3271.00 49.45 Peak

-7.76

- 41.69 74.00 32.31

3423.00 48.71 Peak

-7.43

- 41.28 74.00 32.72

<|lzmlm|lm|EIEZ|<|<

9740.00 50.27 Peak

3.60

- 53.87 74.00 20.13

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spactrum I |‘E‘ Spectrum ||g.l
Ref Level 117.00 dbuy - RBW 1 MHz Ref Level 117.00 dbuy - RBW 1 MMz
b At 20¢8  BWY 2ems @ VBW 3MH:  Mode Auto Sweep Al 2008 BWY Zems @ VBW 3MH:  Mode Autc Sweep
IR e el E—
Maf1) Ma1]
110 diy 110 dy
Mil1] . Mil1] l
100 day | 100 dpv- |l
V0 dy ]l S0 degs T !
80 T B0 dBuw~ M
0 diy i |
sadn a5 | |
" L D e T
i [ o L. YO |8
R o - (R Lok, oy i
+0 diys
+0 diy?
30 dBut—-
30 diy—
20 iyt
20 diy
Htart 1.0 GHz 691 pts Hlop 3.0 GHz v
Tarker Start 1.0 GHz 691 pis Hlop 5.0 GHz
Type | Bef | Tre| Stimubus 1 | Function | Function Result | Morker
N1 1 1.0391 GHz 56,24 dBgp Type | Rof | Tre | Stimubus |__kesponse | Function | Function Result |
Nz 1 1.1867 GHz 55.20 dig [ 1 1.0351 GHz 52,82 dbyV
N3 1 1.4008 GHz 55.06 diyv N2 1 1.1857 GHz 54,91 dbyv

Horizontal // Peak for 3 Gk to 18 (i

Vertical // Peak for 3 Gz to 18 Gz

® |E

Speetrum 3 (%)
Rat Loval 57,00 dByv - REBW 1Mz
A 0dB  SWT 45 ms @ VBW 3 MH:  Modo Autc Sweep
@17k Mas

® |§|

Speetrum 3 (%)
Rat Loval 57,00 dByv - REBW 1Mz
A 0dB  SWT 45 ms @ VBW 3 MH:  Modo Autc Sweep
@15k Mas

Mz[1] +8.71 dBpv| Mi[1] 50.27 dBpv|
90 dBy D.AZI0 GHz| 20 day 9.7400 GHz
mif1] 40,45 dBpv|
0 diyiv- 2.2710 GHz| i
70 By 70 digs
0 dBy 0 i
Pl —t- 3. - - i
K 50 dB
b oY T PN PP TN D RN SRSUETTC S PR | RFTO I.P N ; |
P ol M W ol " ol N T, o g b S0 ¥ CREUWPRRS FYTIIPYIR JC REU P prw B Vgt R LW PO R
s 40 dByiv » S VR
30 dByy
30 diygr
20 dBuv
20 dB
10
10 di
0 digs
Start 3.0 GHz 691 pts Stop 18.0 GHz 0 dbus
Marker Start 9.0 GHz 691 pts Stop 10.0 GHz
Type | Ret | Tre Stimulus Response | Function Function Result Markar
M1 1 3.271 GHz | 49,45 digy | Type | Ret | Tec | Stimaslus | | Function | Function Result |
M2 1 3.423 GHz 48.71 digV M1 1 974 50.27 diyv
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Mode: 802.11b

Distance of measurement: 3 meter

Channel: 11

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

(Mtz) (dBV) (HV) (dB) (dB) (dByV/m) (dByV/m) (dB)
1039.10 52.83 Peak \% -16.52 - 36.31 74.00 37.69
1186.70 52.94 Peak \'% -15.98 - 36.96 74.00 37.04
1039.10 54.09 Peak H -16.52 - 37.57 74.00 36.43
1186.70 53.14 Peak H -15.98 - 37.16 74.00 36.84
1409.60 56.05 Peak H -15.15 - 40.90 74.00 33.10
2492.47 58.32 Peak H -9.37 - 48.95 74.00 25.05
2487.41 57.63 Peak v -9.39 - 48.24 74.00 25.76
3119.00 48.96 Peak H -8.12 - 40.84 74.00 33.16
3271.00 50.88 Peak H -7.76 - 43.12 74.00 30.88
9849.00 49.70 Peak \% 3.56 53.26 74.00 20.74
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Specrmz (=) ] o o)

Rof Lovel 117.00 digv ® RBW 1 MHz Rof Lavel 117.00 diyv - RBW 1 Mz
ALt M dB  BWT 7.6 ys & YBW 3 MH:  Mode Auto FFT HdE BWT 7.6 us & VBW 3 MH:  Mode Auto FFT
[@ 17k Max (@17 Max
EET] Ma1]
110 deuv—— 110 g8 —f=—r
S 1] 7 a1l
0 TO0 dljv= ——r: -y
90 dBpiv- 90 dig
0 dBy 80 d8 —
70 diy —_— 70 diy
ot L. S " 0 dBy = :
60 dbur =y = S N x4 X | PR, |
50 50 dByiv
40 dbys 40 diuy
30 iy 30 dBpiv=—t-
20 dBuv T 20 dBuY
CF 2.48 GHz 691 pts Span 50.0 MHz CF 2.48 GHz 691 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | Stimulus | mesponse | Function | Fumetion Result | Type | Ref | Trc | Stigulus | mesponse | Function | Funiction Result |
Mi 1 2.4835 GHz 56.77 digiv Mi 1 2.4835 GHz 57.42 dByV
Mz 1 GH2 55.80 dByV Mz 1 2.5 GHz 56.66 dByV
M3 1 58.32 diyv M3 1 2.487407 GHz 57.63 diyV

Restricted band // Horizontal // Average

Restricted band // \Vertical // Average

N/A

N/A
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The test results in the report only apply to the tested sample.

KES

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

A4




KES Co., Ltd.
C-3701, 40, Simin-daero 3635beon-gil, Test report No.:
KE Dongan-gu, Anyang-si, Gyeonggi-do, Korea KES-RF-16T0087-R1
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (29 ) of (58)
www.kes.co.kr

Spectrum | o Spectrum | e
Raf Loval 117.00 dég - RBW 1 MHz Rof Lovel 117.00 déyy = RBW 1 MHz
e att 0dE  BWT 2ms @ VBW 3 MMz Mode Auto Swesp e _Att Z0dE  SWT 2ms @ VBW 3 MH:  Mode auto Sweep
| O [@ 17k Max
CEY] 5605 dB Y] Mz1] 52,94 ABpY|
110 d8i 140960 GHe| 110 a8 1 1.18670 GHz|
Mi(1] 54.09 dBpv| Mi[1] I| 52.83 dBpv|
100 déiy r| 103910 GHz| 100 B ‘ 103910 GHz|
90 dBuv- I- a0 diys !
|
80 dy J 0 by |
70 déw | || 70 dy i !
£ i J l 60 day t
Lol ., AY B A
o B » " PR | ot iy
40 dBy
40 dég
30 dBy
El]
20 déy
Start 1.0 GHz 691 pts Stop 3.0 GHe 20 dBy
Sarker Start 1.0 GHz 691 pts Stop 3.0 GHz
_Typo | Ref | Trc | atimulus | Rosponse | Function | Function Result | Marker
N1 1 1.0391 GHz | 5400 depy | T Ref | Trc Stimalus Response | Function | Function Result |
[7H) 1 1.1887 GHz 53.14 digV | [ w1 1 1.0391 GHz | 5363 degv
5] 1 14096 GHz 56.06 dbyV | nz 1 11867 GHz 5254 dip
1 ) )
()] spectrum 3 (0 a Spectrum 3 (®)
Raf Loval 57.00 dBuv ® RBW 1 MMz Raf Lovel 57.00 dapv - RBW 1 MHz
be att OdE  SWT 45ms @ VBW 3 MH:  Mode Auto Swesp Att OdB  SWT 45ms @ VBW 3 MMz Mode Auto Swesp
[0 17k Max @17k Max
mz[1] 50,08 A8V CTTRY] 40.70 dBpY|
90 déy 3.2710 GHz| 90 0.0490 Gz
Ma[1] 18.96 dBpv|
50 diw 21190 GHz| i
70 diy 70 iy
60 o0 60 diu
EE'I:\-..\}J\H.J"‘IIAA\“ ST MY S TRRTR SO R N EP'.‘ A, ,l
i y i s Y ot TV it it o ket < ety ety I Vo bt T RN I
40 diy SO
30
30 dis
20 diy
20 dBy
10 di
10 diy
0 diga
Start 3.0 GHz 691 pts Stop 18.0 GHz Ll
Marker Start 3.0 GHz 691 pts Stop 10.0 GHz
Type | Ret | Tre | Stimulus Response | Function Function Result Marker
| M1 1 3.116 GHz 48,96 diyV | T Rt | Trc stimulus Response Function Function Result
Mz 1 3.271 Gz 50.68 dbyuV M1 1 9,845 GH. 43,70 dbgV
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Mode: 802.11¢g
Distance of measurement: 3 meter
Channel: 01
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dB&V) (HIV) (dB) (dB) (dB/m) (dB&/m) (dB)
1039.10 53.05 Peak \'% -16.52 - 36.53 74.00 37.47
1418.20 52.61 Peak \Y% -15.12 - 37.49 74.00 36.51
1039.10 54.06 Peak H -16.52 - 37.54 74.00 36.46
1186.70 54.10 Peak H -15.98 - 38.12 74.00 35.88
1406.70 55.69 Peak H -15.16 - 40.53 74.00 33.47
2389.52 67.87 Peak H 9.77 - 58.10 74.00 15.90
2389.52 68.83 Peak \Y% 9.77 - 59.06 74.00 14.94
2389.52 47.00 Average H 9.77 - 37.23 54.00 16.77
2389.52 49.77 Average \Y% 9.77 - 40.00 54.00 14.00
3119.00 48.34 Peak H -8.12 - 40.22 74.00 33.78
3271.00 52.52 Peak \Y% -7.76 - 44.76 74.00 29.24
9653.00 50.99 Peak \Y% 3.77 - 54.76 74.00 19.24
9648.05 48.15 Average \Y% 3.78 - 51.93 54.00 2.07
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
e e
1L o mermreneyreeymemrrmreres e 1 = T | L et ey
lv:u;r_.l Ref | Trv:]l Stimulus s | Function__| Function Result | 'v:u;r_.l Rl | Trv:]l Slluuul;l;‘ — B | Function__| Function Result |
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

Spectrum o Spectrum
Rof Lovel 117.00 digh - RBW 1 MHz Raf Lovel 117.00 dByv ® RBW 1 MHz
att 30 db @ SWT 4.8ms @ VBW 3IMHz  Mode Auto Sweep 30dE ® SWT 4.8 ms @ YBW 3 MH:  Mode Auto Sweep
SGL Count 300/100 SGL Count 300/100
[[®37m Avgpwr [@15m AvgPwr
Ma[i] ] Ma(1]
110 gEu 2.0 110 @y
maf1] i Mal1]
100 dEi 2300000 GHz| 100 dE
90 diy L1 90 digy f
| |
80 by JI 80 diw T
70 di + 70 oy I'l
&0 df . y
ke
S0 deuvE - 5 :
L m— e + U SS——— (T IR————
40 dBy 40 dy
30 deyr 30 iy
¥ F2
F1 £

20 dBy/ 20 diy
CF 2.36 GHz 691 pts Span 120.0 MHz CF 2.36 GHz 591 pts Hpan 120.0 MHz
Marker Markor
| _Type | et | Trc | stimulus Response | Function Function Result | _Type | Rof | Trc | stimaulus | Function | Function Result |

M1 1 2.31 GHz | 46.19 diyV | My 1 2,31 GHz 46,62 degV |

Mz 1 2,35 GHz | 47.51 digV | | Mz 1 2. 50.67 digv

M3 1 238952 GHz 47.00 digv M3 1 2 3B9E2 GH 43,77 iV

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum | i
Raf Loval 117.00 dég = RBW 1 MHz Raf Loval 117.00 dég = RBW 1 MHz
po_att 20dE  BWT 2 ms & VBW 3 MH:  Mode auto Sweep P ALt 20dE  SWT 2ms & VAW 3 MH: Mode Auto Sweep
| O | O

Ma[1] 55.69 dBpv| M2[1] 52.61 dBpv|
110 d8i 140670 GHz| 110 By - 1.41820 GHz|

mif1] 54.06 dBpY mif1] I 0.05 dBpY
100 d8y ] 103910 GHz| 100 @B 108910 GHz|
90 dBuy 0 dby
80 dey! | B0 ot I.
" |
70 diys ',| T0 1
6?,— - II I 0 g |l

_ h Lt =
fssnitest S o I T A L A . il
40 diy
40 dey
30 o
30 diy
20 déy
Start 1.0 GHz 691 pts Stop 3.0 GHe 20 i
Brorker Start 1.0 GHz 691 pis Blop 3.0 Giiz
_Typo | Rof | Trc | atimaulus | | _Function | Function Result | Marker |
[T 1 1.0391 GHz | 54.06 degv T Rof | Trc Stimalus Rosponse | Function | Function Result |
[7H) 1 1.1887 GHz 54.10 dgV N1 1 1.0391 GHz 5308 digV
N3 1 1.4067 GHz 55.69 digV N2 1 1.4182 GH: 52.61 dBg
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Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 @z to 18 Gz

Spectrum 3 @ﬁ:i i

Spectrum 3 @ﬁ:i i

Raf Loval 57.00 dBuv = RBW 1 MMz Ref Lovel 57.00 dguy ® RBW 1 MMz
be At 0d8  SWT 45 ms @ VBW 3 MH:  Mode Auto Swesp fe At OB SWT 45 ms @ VAW 3 MH:  Mode duto Sweep
(@ 37k Max (@ 17k Max
Mz[1] 52.52 dBpV| Ma[1] 50.99 dBpV|
i 9.2710 CHz| 90 dBuv—r- — 96530 GHz|
M1 24 dBpv|
&0 diy 31190 GHz| 50
70 déy 70 B
5 ey &0 diy
ﬂ) di L
50 diy
LA e N e At Fyafoa, betadoumm oA a boab i, -
ity - Wl V¥ e TY OUTRIN AP E.J-su-_ LAVEE FETRTRVE SECIERE PSRN O ey Sr-auugs) e i)
W 40 dByr b,
T
30 déy
30 dey
20 diy
20 dBy
10 diys
10 diy
0 deas
Start 3.0 GHz 691 pts 5top 18.0 GHz 0 digs
Marker Start 3.0 GHz 691 pts Stop 1.0 GHz
Type | Rot | Tre Stimulus | | Function | Function Result | Markar
ML 1 3.118 GHz 4834 iy | | Type | Ref | Tre Stimulus Response | Function Function Result
Mz 1 3.271 GHz 52.52 dbyV’ ML 1 9,653 GHz 5055 diyv

Horizontal // Average for 3 Gz to 18 Gz

Vertical // Average for 3 Gz to 18 Giz

N/A

Spectrum 4 (%) o

Mode Auto FFT

Raf Lovel 57,00 deyy = RBW 1 MHz
At 10dE  BWT 7.6 s & VBW 3 MMz
SGL Count 100/100

[@17m AvgPwr

CITRY) 40,15 dBpv]
90 By 9.6AB0A50 GHz|

0 dig
CF 9.6478 GHz 591 pts

EEM 50.0 MHz
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Mode:

Distance of measurement:

802.11g

3 meter

Channel:

06

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBAV) (HIV) (dB) (dB) (dBAN/m) | (dBaV/m) (dB)
1039.10 52.39 Peak \% -16.52 - 35.87 74.00 38.13
1189.60 51.72 Peak \'% -15.97 - 35.75 74.00 38.25
1039.10 53.81 Peak H -16.52 - 37.29 74.00 36.71
1186.70 52.85 Peak H -15.98 - 36.87 74.00 37.13
1409.60 56.08 Peak H -15.15 - 40.93 74.00 33.07
3119.00 48.39 Peak H -8.12 - 40.27 74.00 33.73
3271.00 49.96 Peak H -7.76 - 42.20 74.00 31.80
3271.00 50.50 Peak \% -7.76 - 42.74 74.00 31.26
9740.00 50.14 Peak \% 3.60 - 53.74 74.00 20.26
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 (fz to 3 (iz
Spectrum ] [@] Spectrum ] [@]
Ref Lovel 117.00 dBpv ® RBW 1 Mz Ref Lovel 117.00 dBpv ® RBW 1 Mz
-;J:: - 2008 BWT 2ms @ VBW 3 MHz_ Mode Auto Sweep -.J:: - 2008 BWT 2ms @ VBW 3 MHz_ Mode Auto Sweep
::u R l‘ll:‘lil':lrlllluc::l": 10 o8y i l.lll‘ll‘irlllll::l":
gy (1 [ sy LT
90 dBy i 90 4By
B0 dBys 1 B0 dBy J l;
70 dB |]. 70 dBUV- | |
0 deuv— - — 60 ey
1 1 4, | | Lol I‘ T 2 T I o L,,,q )
;Dmum iz 691 pis Stop 8.0 Ghz | ] 20 d5u
M:*:r Ret | T Stimulus Respanse Function Function Result :::;:.u - — S
mmj ! n:11 ";“0.3'91 c.n:J ?:fal dBpY ! ! y Type | Ref | Trc | Stimulus | | _Function | Function Result |
s i LAt G | Se.00 vm ' e i N - T l
Horizontal // Peak for 3 Gz to 18 Gz Vertical // Peak for 3 Gz to 18 (i
Spectrum 3 (%) §| P Spectrum 3 (® |§\|
Raf Loval 57.00 déuv ® RBW 1 MMz Raf Lowal 57,00 d8py - RBW 1 MMz
- Mi[1] P — ‘IL‘.III 50.1% dBpv|
b mMz[1] ks Mi(1] ::II’:“.::I:I;;::;
ﬁ\-u:.-a R S T i Raasn Via! ssaaves Bveawpa oW :JP' e A e ._..--.-:uw. ety pbitnrt s "
10 d 10 i
%:"a?n"cii}' 691 pis Stop 18.0 GHz _ :;:"3.0 Mz - 691 pls Stop 10.0 GHz
_'ll;;'i Rof | Trcll sllml;lulsla — | Ra:ang;ﬁﬂt; - | Function | Function Result | _'lﬁl Rt | Yn:]l sllml!r;.:‘ — | kugs_agg_amd: . |__Function__| Function Result |
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Mode: 802.11¢g
Distance of measurement: 3 meter
Channel: 11
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (HIV) (dB) (dB) (dB@V/m) (dB@V/m) (dB)
1039.10 52.89 Peak \'% -16.52 - 36.37 74.00 37.63
1039.10 54.06 Peak H -16.52 - 37.54 74.00 36.46
1186.70 54.10 Peak H -15.98 - 38.12 74.00 35.88
1406.70 55.69 Peak H -15.16 - 40.53 74.00 33.47
2483.72 64.55 Peak H -9.40 - 55.15 74.00 18.85
2483.50 66.27 Peak \% -9.41 - 56.86 74.00 17.14
2483.50 51.63 Average H -9.41 - 42.22 54.00 11.78
2483.50 52.58 Average \% -9.41 - 43.17 54.00 10.83
3271.00 50.62 Peak H -7.76 - 42.86 74.00 31.14
3271.00 51.21 Peak \ -7.76 - 43.45 74.00 30.55
9849.00 50.43 Peak \ 3.56 - 53.99 74.00 20.01
9847.97 46.71 Average H 3.56 - 50.27 54.00 3.73
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
30U _SWT 7.5y @ VW 3 Mt _motie dste FET At SOd_SWE 7.6yt @ VAW 3 ME _mote Ao FET
_ i =S i
= == e _;
e T TR maw—t —= ——
M::‘:'izé'”mwil mu;ﬂ*"'f?'s'.l:il Eééfﬂﬁjiil _— e | T‘E’”"”"‘;' S T TN DT ma— — '
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

Raf Lovel 117.00 digy

SGL Count 100/100

= RBW 1 MHz
ALt 0 db BWT 7.8 5 @ VEW 3 Mz

Mode Auto FFT

Rof Lovel 117.00 digy = RBW 1 MHz
ALt 3 dE  BWT 7.6 s & VAW IMH:  Mode Auto FFT

SGL Count 100/100

(@17 AugPwr (@17 Avgewr
maf1] M2[1]
110 e 110 g8y
mifi] mifi]
100 days — 24035000 GHz 100 dBi— -
20 b 90 .
L| \
B0 By 80 dBy I\
1
70 di 70 deu |
&0 =1 0 diy = y
50 dy = e — — o - at
= » — e — =
40 diy
40 diy
30 dy
30 iy
20 diu!
CF 2.48 GHz 691 pts Span 50.0 MHz 20 diy
Siarker CF 2.48 GHz 691 pis Bpan 50.0 Mz
| _Type | Ret | Tre | Stimaulus Response | Function Function Result Marker |
(T 1 24835 GHz | 51.63 digV | _Type | Ref | Trc| Htimulus | __kesponse | Function | Function Result |
Mz 1 2.5 GHz | 47.22 digV (T 1 24835 GHz 52.58 digiv I
M3 1 2.383717 GHz 51.12 digV | Mz 1 2.8 GH2 46.41 digV

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum I o Spectrum I =
Ref Lovel 117.00 digv - RBW 1 MHz Raf Loval 117.00 dég = RBW 1 MHz
po ALt 20dE  BWT 2 ms @ VAW 3 MMz Mode Autc Sweep pe_ At 20dE  BWT 2 ms & VBW 3 MH:  Mode auto Sweep
I.‘Ei Max '.Iﬂi Max
maf1] 56.22 dBpv| Mil1] 52.89 dBpv|
110 déyh 1. 40960 GHz| 110 dByn 102910 GHz|
mi[1] 55.03 dBpv| |‘
100 dnys |" 1.03910 GHz| 100 g8 i
kel L
9 90 dig
&0 diy 1 |
| 80 diy T
' i
1 0 di f
B0 o I | |
4 | A !
4 | B0 diy
" J Ay < 1 M1 |
Y
- g Nl
40 diy
30 dag bl
20 30 day
Start 1.0 GHz 691 pts Stop 3.0 GHz
20 diy
Markar
T Rt | Tre Stimulus Response | Function | Function Result | Etact 10 GHz SELp SopIicHs
NL 1.0391 GHz | 55.03 iV’ [ Marker
Nz| 1 1.1867 GHz | 54.45 dBpv bt Bof | Trc Stimaslus Response | Function | Function Result |
N3 1 1.4096 GHz 56.22 digV M1 1 1.0391 GHz £2.89 diyv
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Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 @z to 18 Gz

Spectrum 3 (%)

Spectrum 3 (%)

Rof Lovel 57,00 dauv - RBW 1 MMz Rof Lovel 57,00 dauv - RBW 1 MMz
At OdB SWT 45ms @ VBW 3 MH:  Mode suto Sweesp At OdB SWT 45ms @ VBW 3 MH:  Mode suto Sweesp
[@ 17k Ma: [@ 17k Ma:
M2[1] 18,60 dBpV| Mz[1]
90 dy D.AZI0 GHz 90 By iH
mi[1] 50,63 dBpY| Mi[1] 5 |

80 diy 22710 CHz 80 déy 32710 CHz|
70 db 70 d8

40 By 40 By

r.~ u b s t

i 1o G L RET ] FRYEOTT N NP PART IR NI e P P i T ML ST ST DU P Nty PETRP R FIR A 1 e Py

e W e T i v Ty o i S T

30 dig 30 dig

20 diy 20 diy

10 difips 10 difips

0 diys 0 diys

Start 3.0 GHz 691 pis Stop 10.0 GHz Start 3.0 GHz 691 pts Stop 10.0 GHz
Marker | Marker |
_Type | Ref | Trc| Htimulus | __#esponse | Function | Function Result | _Type | Ref | Trc| Htimulus | |__Function | Function Result |
| M1 1 3.271 GHz 50.62 dBgV | | M 1 3,271 GHz 51.21 dBgV |

M2 1 3.423 GHz 48.63 dByv i M2 1 9,849 GHz 50.43 dByv

Horizontal // Average for 3 Giz to 18 (Hiz

Vertical // Average for 3 (fz to 18 (iz

Raf Lovel 97.00 dBuv = RBW 1 MHz
Att 10d8 SWT 7.6 us & YBW 3 MH:z  Mode Auto FFT
SGL Count 100/100

Spectrum 4 (®) i

[o 25 avgewr

CTTRY] 16,71 dBpv]
G9.8479720 GHz|

N/A 60 dBy"

0 diys

CF 9.84761 GHz

691 EI!

EEOII 50.0 MHz
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 01
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuv) (HIV) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
1189.60 52.22 Peak \% -15.97 - 36.25 74.00 37.75
1039.10 54.62 Peak H -16.52 - 38.10 74.00 35.90
1186.70 53.87 Peak H -15.98 - 37.89 74.00 36.11
1409.60 56.02 Peak H -15.15 - 40.87 74.00 33.13
2389.87 68.48 Peak H -9.77 - 58.71 74.00 15.29
2389.87 70.78 Peak \% -9.77 - 61.01 74.00 12.99
2389.87 50.18 Average H -9.77 - 40.41 54.00 13.59
2389.87 51.46 Average \% -9.77 - 41.69 54.00 12.31
3271.00 49.87 Peak H -7.76 - 42.11 74.00 31.89
3271.00 50.44 Peak \% -7.76 - 42.68 74.00 31.32
9653.00 51.95 Peak \Y 3.77 - 55.72 74.00 18.28
9648.05 48.16 Average \Y 3.78 - 51.94 54.00 2.06
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
i o S trama
ek i e 50 Foy L B - o mapann
n.::i Ref | Yri::| Stimmlus | RBS_??;‘:I‘;..'« | _Function | Fusniction Result | 'h::i Rat | Yrc:l Slluull:l; - | RBS_?E'T”U‘:Z..% | _Function | Fusniction Result |
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

Spectrum o Spectrum
Rof Loval 117.00 degy - RBW 1 MHZ Rof Leval 117.00 dBgv = RBW 1 MHz
Att 30 db @ BWT 4.8 ms @ YBW 3IMHz  Mode Auto Sweep 30 dB @ SWT 4.8ms ® VBW 3 MH:  Mode Auto Sweep
SGL Count 100/100 SGL Count 100/100
[®37m &vgewr [@17m AvgPwr
mal1] 5018 dBpv| maf1] 5146 dBpY|
110 e 2389870 GHz| 110 @y 2 389870 GHz|
Mif] 16,41 dBpv| Mi[1] 16,48 dBpv|
100 By 10000 GHZ| 100 g8 2.310000 GHz|
50 diys III 90 dBuv |I'
|
a0 diy T 80 diu 1
]
J
70 dBuy .'I 700 +
f
60 diu # 60 i -
[ """ﬂ-' -
fi i Sl " Y. L~
50 dBui- 50 ARl 2 1 e e e e o
40 diygr 40 diy!
30 dBy 30 doys
F2
20 dBuy T 20 dis
CF 2.36 GHz 631 pts Span 120.0 MHz CF 2.36 GHz 691 pis Span 120.0 Mz
Marker Markar
Type | Ret | Tre | Stimulus | |__Function | Function Result | | Type | Rot | Tec | Stimulus | Function | Functlon Result |
ML 1 2.31 GHz | 4841 diy ML 1 2,31 GHz | 4648 dBpv |
M2 1 2,39 GHz | 50.74 diygv Mz 1 2.39 GHz | 52.13 digV
M3 1 238947 GHz 50.16 dByv M3 1 238987 GHz 51 46 dipV

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

spectrum | i spectrum | 2
Raf Loval 117.00 déyy = RBW 1 MHz Raf Loval 117.00 dégh = RBW 1 MHz
b att Z0dE  BWT 2ms @ VBW 3 MH:  Mode Autc Sweep b att Z0dB  BWT 2ms @ VBW 3 MMz Mode Auto Sweep
@17k Mar [erremas
ma[1] 56.07 dBpV| Ma[1] 52.22 dBpv|
110 daps 1. 40960 GHz| 110 days L. 10960 GHz|
M1[1] 1 54.62 dBpv| 1
%) LO3910 GH.
0 | 100 By
90 digr
90 di
a0 dby |
| 80 dew!
70 dis ]
| | 70 b
sneny |
T 7| . J L B0 diy
| e wdl Mot L |
X s lll Y
40 diur
40 dbyr
30 dby
20 dBy a0
Btart 1.0 GHz 691 pis Stop 3.0 GHz
Markor | b
| _Type | rot | Tec | Stimulus | |__Function__| Function Result | | Start 1.0 GHz 691 pts Stop 3.0 GHz
Hi 1 1.0391 GHz | 54.62 degv | Marker
N2 1 1.1867 GHz | 53.67 degV | T Rof | Trc Stimulus Response | Function | Function Result |
N3 1 1.4096 GHz 56.02 degv M1 1.1896 GHz £2.22 dipV
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Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 @z to 18 Gz

Raf Lovel 57.00 8y

Spectrum 3
- RBW 1 MMz

®

Raf Lovel 57.00 8y

®

Spectrum 3

- RBW 1 MHz

OdB  SWT 45 ms & VBW 3 MH:  Mode Auto Sweep At OdB  SWT 45 ms & VBW 3 MH:  Mode Auto Sweep
@ 17 Ma @ 17 Ma
mi1] R mz[1] |
90 diy 20330 GHz| 90 diy ) GHz|
mzf1] 49.87 dBpv| Mi[1] 50,44 dRpY|
B0 By —t— -t 2.2710 GHz B0 By - 2.2710 GHz|
70 dBu 70 dBu
60 dByV 0 dBy
pr2 Y
& KLy i
L ¥ UL NETIC FIERITER TP S S e VT CELEP SRR I e Nt nrast iy Pt AP s, At i)
40 BV - S R 40 BV .
30 diy 30 dbys
20 dBy 20 dBy
10 diyf 10 diyf
0 digs 0 digs
Start 3.0 GHz 691 pts Stop 15.0 GHz Start 3.0 GHz 691 pts Stop 15.0 GHz
Marker Marker
Type | Ret | Trc | Stimulus Response | Function Function Result Type | Ret | Tre | Stimulus | | Function | Function Result |
ML 1 3,033 GHz | 48.76 dbgv I | ML 1 3.271 Gz | 50,44 by |
Mz 1 3.271 GHz 49.87 oV Mz 1 9,653 GHz 51.95 iV

Horizontal // Average for 3 Giz to 18 (Hiz

Vertical // Average for 3 (fz to 18 (iz

Raf Lovel 57,00 dépy
At 10 g8
SGL Count 1007100

= RBW 1 MHz
BWT 7.6 us @ VBW 3 Mhz

Spectrum 4 (%)

Mode Auto FFT

[@17m AvgPwr

CITRY) 40,16 dBpv]

96480450 GHz|

N/A

0 s

CF 66479 GHz

551 pts

Span 50.0 MHz
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Mode:
Distance of measurement:
Channel:

802.11n(HT20)
3 meter
06

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBV) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
1189.60 52.15 Peak \Y -15.97 - 36.18 74.00 37.82
1039.10 54.70 Peak H -16.52 - 38.18 74.00 35.82
1406.70 54.71 Peak H -15.16 - 39.55 74.00 34.45
3271.00 49.96 Peak H -7.76 - 42.20 74.00 31.80
3271.00 51.45 Peak \% -1.76 - 43.69 74.00 30.31
9740.00 50.22 Peak \Y 3.60 - 53.82 74.00 20.18

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum I |¢wn Spectrum I |“nn
Rof Lovel 117.00 dégv ™ RBW 1 MHz Raf Loval 117.00 deg ™ RBW 1 MHz
po_att 20dE  BWT 2 ms & VBW 3 MH:  Mode auto Sweep pe_ At 20dE  BWT 2 ms & VBW 3 MH:  Mode auto Sweep
@17k Max @17k Max
mM2[1] 54,71 dBpv| Mi[1] 52.15 dBpv|
110 g8V~ 140670 GHz| 110 dBu 1. 10960 GHe|
mif1] 54.70 dBpY,
100 @B |‘| 103910 GHz 100 By |
90 dBpY T 80 d !
80 o it | |
| | 80 diys J H
T 70 digv i
" a I
o i 0 du -
Il . AL dei
40 dey
40 dBy
30 dipiv
30 g
20 diiuy
Start 1.0 GHz 691 pts Stop 3.0 GHiz 20 diuV
- Start 1.0 GHz 691 pis Stop 3.0 Ghiz
_Type | Rof | Trc | Stimalus | | Function | Function Result | Markar
HI 1 1.0391 GHz 54.70 depv _Type | Ref | Trc | Stimulus | ®esponse | Function | Function Result |
[ 1 14067 GHz 5471 dipV N1 1 11896 Gz £2.16 digiv

Horizontal // Peak for 3 Gz to 18 (iz

Vertical // Peak for 3 Gz to 18 Gz

Spectrum 3 (%) |?| Spectrum 3 (%) |¢rf-’|
Raf Lovel 57.00 dapv - RBW 1 MMz Raf Loval 57.00 déuv &« RBW 1 MHz
Att OdB  SWT 45ms @ VBW 3 MH:  Mode Auto Sweep b att 0dB  SWT 45ms @ VBW 3 MH:  Mode Auto Sweep
@17k Max [@ 17k Max
Mi[1] 40,96 dBuY| ] CTTRN]
90 dé 3.2710 GHz 90
Mal1]
80 90 déy
70 iy 70 a8
&0 dBu 8000y
h diu ¥
pam ko N LTI J
= i T SR : Tow b PIEVE. IV U TNW! IRPLRE N BRVA NTS RRSE RGN WY S ry Seeares ISR
B T L I e LV S P WP Y <0 d—] syl b, ol " L e et
40 dByiv = “
30 db
30 iy
20 iy
20 db
10 iy
10 d
o de
[
Start 3.0 GHz 591 pis Stop 18.0 GHz
Start 3.0 GHz 691 pts Stop 18.0 GHz Markar
Marker Type | Ret | Trc | Stimulus | | Function | Function Result |
Typar | Ret | Tre | Stimmlus | | Function | Funiction Result | M1 1 3271 GHz | 51.45 dByV |
M1 1 3.271 GHz 43.56 AV Mz 1 9.74 GHz 50.22 dbyV
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Mode:

Distance of measurement:

Channel:

802.11n(HT20)

3 meter

11

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBV) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
1039.10 5231 Peak \Y% -16.52 - 35.79 74.00 38.21
1363.20 52.63 Peak A% -15.32 - 37.31 74.00 36.69
1039.10 54.34 Peak H -16.52 - 37.82 74.00 36.18
1415.30 55.16 Peak H -15.13 - 40.03 74.00 33.97
2483.50 64.89 Peak H -9.41 - 55.48 74.00 18.52
2483.50 64.85 Peak \Y% -9.41 - 55.44 74.00 18.56
2483.50 51.90 Average H -9.41 - 42.49 54.00 11.51
2483.50 50.23 Average \% -9.41 - 40.82 54.00 13.18
3271.00 49.74 Peak H -7.76 - 41.98 74.00 32.02
3271.00 50.09 Peak \Y% -7.76 - 4233 74.00 31.67
9653.00 46.99 Peak H 3.77 - 50.76 74.00 23.24
9849.00 50.14 Peak \Y% 3.56 - 53.70 74.00 20.30
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
S e e F] | — O &l
L - |
|
b 4 o )| |
bt 20 s S — i
N | L
I!IMELIME'TE] Slln;ll:;sau: Ru;g:;.:;;ﬂ Function Function Result h::iwﬂrtll w";:l:;s ;u:l s anw[ Function | Function Result |

Restricted band // Horizontal // Average

Restricted band // Vertical // Average

Spectrum 2 () |¢!7D| Spectrum 2 () |“wn|
Rof Lovel 117.00 digv - RBW 1 MHz Rof Lovel 117.00 digv - RBW 1 MHz
Att WAL BWT 7.6 ps @ VBW IMH:  Mode Auto FFT At WAL BWT 7.6 ps @ VBW IMH:  Mode Auto FFT
SGL Count 100,100 SGL Count 100/100
[@17m avgewr [@17m AvgPwr
| | mzra] 3. 02 dBpY| | m2[1] .14 dEpY|
110 dBy 100000 GHa| 110 BBy $ 25000000 GH|
| Mif1] a0 dipv| | mif1] 50.23 dBpv|
100 g8 2. 4R35000 GHz| 100 24035000 GHz
90 iy | a0 de - |
! \
80 diur T B0 By T
| | |
70 diy! 1 T
&0 dBy = l 80 By I
W | “ |
— —
50 dipiv- - - 50 dbuy ==¥. -
i — - — 1 = —3 —
40 diys 40 digs
30 dBy 30 dgs
20 digr 20 dbyv
CF 248 GHz 691 pls Bpan 50.0 Mz CF 2.48 GHz 691 pts Span 50.0 Mz
Marker Marker
_Type | Rof | Trc | Stimalus | #esponse | Function | Function Result | Typee | Rt | Tre | Stimalus | | Function | Function Result |
M1 1 2.4835 GHz £1.90 dégv M1 1 2.4835 GH2 50.23 diyv
M2 1 2.5 GHz 46.32 dipV Mz 2.5 GHz 46.14 AV
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Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 (iz to 3 Gz

Spectrum I o Spectrum I =
Raf Loval 117.00 dég = RBW 1 MHz Raf Loval 117.00 dég = RBW 1 MHz
po_att 20dE  BWT 2 ms & VBW 3 MH:  Mode auto Sweep P ALt 20dE  SWT 2ms & VAW 3 MH: Mode Auto Sweep
| T | T
mz[1] 55,16 dBpv| mz[1]
110 a8y - 141530 GHe| 110 By ~ 1
mif1] 54.04 dBpY mif1] W
100 @B [ 1.00910 GHz 100 a8y 1.00910 GHz
0 dby 90 dBy t
. : i
B0 | B0 T
|
0 dy i 70 di l
B0 dég &0 dey |
. 1 J
| | » 1 1 " |'...l
40 dity 40 diy
30 diy 30 diy
20 diiuy 20 diiuy
Start 1.0 GHz 691 pts Btop 3.0 GHz Start 1.0 GHz 691 pts Btop 3.0 GHz
Marker | Marker |
_Type | Rof | Trc | Stimalus | __#esponse | Function | Function Result | T Rof | Trc stimulus #esponse | Function | Function Result |
T 1 1.0391 GHz 5434 dBgV | T 1 1.0391 GHz 5231 digV
N2 1 1.4153 GHz 55.16 dBg | N2 1 1.3632 GHz 52.63 dig

Horizontal // Peak for 3 Gz to 18 (i Vertical // Peak for 3 @z to 18 Gz

Spectrum 3 (%) r T GOl Spectrum3  (®) ol

Raf Lovel 57.00 dapv - RBW 1 MMz Raf Loval 57.00 dBuv ® RBW 1 MMz

Att OdB _ SWT 45 ms @ VAW 3 MH: _ Mode Auto Swesp pe At OdE  SWT 45ms @ VBW 3 MH:  Mode Auto Swesp
@17k Max @17k Max

Mz[1] 16.99 dBpv| M2[1] 50,14 dapv|
90 By 96530 GHz 90 déy 9.0490 CHz|
Mi(1] 49.74 dBpv| Ma[1] 50.09 dBpv|

a0 dy 3.2710 CHz| 50 diw 32710 CHz|

0 dby 70 iy

60 db! 60 diy!

T - - Sl B T

T e o s Mt T e VS AU ekt v SRS VS SRR RS SEUEGE SR SR )
40 dBy - 0 diy - -z
= =

30 dys 30 diw!

20 dbys 20 digs

10 ds 10 dir

0 di 0

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker | Marker

Type | Ret | Tee | Stimulus | | Function | Function Result | Type | Ref | Trc | Stimulus Response | Function Function Result
™ M1 1 3.271 GHz | 49.74 digv I | (I 1 3.271 GHz £0.08 digv |
| M2 1 9.653 GH2 46.99 digy i M2 1 9.849 GHz 50.14 dBuV
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Mode: 802.11n(HT40)

Distance of measurement: 3 meter

Channel: 03

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

(M) (dBuv) (HIV) (dB) (dB) (dBgV/m) (dBgV/m) (dB)
1039.10 52.37 Peak \% -16.52 - 35.85 74.00 38.15
1039.10 54.74 Peak H -16.52 - 38.22 74.00 35.78
1409.60 56.01 Peak H -15.15 - 40.86 74.00 33.14
2389.00 64.16 Peak H -9.77 - 54.39 74.00 19.61
2389.00 64.44 Peak \% -9.77 - 54.67 74.00 19.33
2390.00 50.52 Average H -9.77 - 40.75 54.00 13.25
2390.00 50.27 Average \% -9.77 - 40.50 54.00 13.50
3271.00 51.64 Peak H -7.76 - 43.88 74.00 30.12
3271.00 51.99 Peak A% -7.76 - 44.23 74.00 29.77
9697.00 51.01 Peak \% 3.68 - 54.69 74.00 19.31
9686.04 47.80 Average \% 3.70 - 51.50 54.00 2.50
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Restricted band // Horizontal // Average Restricted band // Vertical // Average

Spectrum e Spectrum [ 5 e a o
Rof Lovel 117.00 digh - RBW 1 MHz Ref Lovel 117.00 diyv = RBW 1 MHz
att 30 dE @ BWT 4.8ms @ VBW I MMz Mode Auto Swesp At 30dE @ SWT 4.Bms @ YBW 3 MH:  Mode Auto Sweep
SGL Count 300/100 SGL Count 100/100
[[®37m Avgpwr @17 AvgPwr
mM2[1] S0.52 dBpv| | mM2(1] 50.27 dapv|
110 d8ih 2.2 GHe| 110 dBy 2300000 GHz,
mif1] 11 dBpY| mMi[1] 4649 dBpv|
100 de 2.310000 GHz| 100 dBy 2010000 GHz|
a0 diy } i S g i
| [
80 by 20 dey i
|
70 diw ,l 70 déy ||
60 diy T B0 diy
e |/ .: J
? > - .
SO dBS — ————— s0 ) ——r= ——
40 diy 40 dBy
30 dBy 30 dBu
20 dav 20 amF
CF 2.36 GHz 691 pts Span 120.0 MHz CF 2.36 GHz 691 pts Span 120.0 MHz
Marker | Marker
_Type | Rof | Trc | stimulus | |__Function__| Function Result | Type | Ref | Trc | Stimulus Response | Function Function Result
[~ M1 1 231 GHz 4631 digV | I w1 1 2.31 GHz 4648 diy I
| Mz 1 2.39 GHz £0.52 dbyv | M2 1 2.39 GHz £0.27 diyV

Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 @z to 3 Gz

Spectrum | o Spectrum | e
Raf Loval 117.00 dég - RBW 1 MHz Rof Lovel 117.00 déyy = RBW 1 MHz
be Att Z0dB  SWT 2 ms @ VAW 3 MH:  Mode Auto Sweep fe_att 20dE  SWT 2ms @ VBW I MH:r  Mode Auto Sweep
[[o37 M= [@ 17k Max
M2[1] 56.01 dBpv| Mi[1] S2.97 dopv|
110 By - 140960 GHz| 110 g8 1.03910 GHz|
Mal1] 54.74 dBpv|
100 dBpiv- 103910 GHz| 160 48 o)
i ” H
90 d 90 By
B0 an
i 70 e ] !
i1
g /I 50 o TG
5 A Mo e i ]
: . - " A sl L..\
40 diy
40 By
30 dby!
30 diyr
20 diiuy
Start 1.0 GHz 691 pts Btop 3.0 GHz 20 diy
- 1 Start 1.0 GHz 691 pis Stop 3.0 GHz
_Type | Ref | Trc | Stimalus | wesponse | Function | Function Result | Markor
Il w1 1 1.0391 GHz E4.T4 digv | Type | Ref | Tre atimulus ®esponse | Function | Function Result |
N2 1 14096 GHz 56.01 dbyV N1 1 1.0391 GHz 5237 dBpV
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Horizontal // Peak for 3 Gz to 18 (i Vertical // Peak for 3 @z to 18 Gz

Spectrum 3 (%)

Spectrum 3 (%)

Rof Lovel 57,00 dauv - RBW 1 MMz Rof Lovel 57,00 dauv - RBW 1 MMz
At OdB  SWT 45 ms & VBW 3 MH:  Mode Auto Sweep At OdB  SWT 45 ms & VBW 3 MH:  Mode Auto Sweep
@17k Max [@ 17k Ma:
Mz[1] +8.20 dBpv| Ma[1] 51.99 dBpv|
90 By D.AZI0 GHz 90 By 22710 GHz|
Mi[1] 51.64 dBpY| mz(1] 51.01 dBpy,
80 dBv—— - - 1 | - 3.2710 CHz| 0 doy 9.6970 GHz|
70 iy 70 dey
50 By 0 iy
1 1 -
I RIIIRS SIS N W D | WA A A i Pl g S Lot SECPRT NS RPN T L«-A\_—.-w-‘_l,a\ s Tt AN
s —:-
30 dBys 30 day!
20 dBy 20 diy
10 By 10 iy
0 di 0 d
Start 3.0 GHz 691 pts Stop 16.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Marker Marker
Type | Ret | Tee | Stimulus | | Function | Function Result | Type | Ref | Tre Stimulus Response | Function Function Result
M1 1 3.271 GHz | 51.64 iV | M1 1 3.271 GHz | 51.99 diyV
Mz 1 3.423 GHz 48.20 dipV Mz 1 9.697 GHz 51.01 div

Horizontal // Average for 3 Gz to 18 Gz Vertical // Average for 3 Gz to 18 Gz

Spectrum 4 (%)

Raf Lovel 57,00 dépy = RBW 1 MHz

ALt 10dE  BWT 7.6 ps ® VBW 3 MMz Mode Auto FFT
SGL Count 1007100

[@17m AvgPwr

CITRY) 47.00 dBpY|
96860380 GHz|

N/A 60 dBuy

0 s
CF 668611 GHz
S

G891 pts Span 50.0 MHz
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Mode:

Distance of measurement:
Channel:

802.11n(HT40)

3 meter

06

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mz) (dBV) (HIV) (dB) (dB) (dBV/m) (dBV/m) (dB)
1039.10 52.47 Peak \Y -16.52 - 35.95 74.00 38.05
1186.70 52.31 Peak v -15.98 - 36.33 74.00 37.67
1039.10 54.16 Peak H -16.52 - 37.64 74.00 36.36
1409.60 54.99 Peak H -15.15 - 39.84 74.00 34.16
3271.00 48.85 Peak H -7.76 - 41.09 74.00 3291
3271.00 50.86 Peak \Y -7.76 - 43.10 74.00 30.90
3423.00 47.90 Peak H -7.43 - 40.47 74.00 33.53
9740.00 50.11 Peak \Y 3.60 - 53.71 74.00 20.29

Horizontal // Peak for 1 Gz to 3 iz

Vertical // Peak for 1 @iz to 3 Gz

Spectrum I |“.P Spectrum |
Raf Lovel 117.00 digv - RBW 1 MHz Ref Lovel 11700 dégyv - RBW 1 MHz
pe ALL S0dE  SWT Zms @ VBW 3 MH:  Mode duto Sweep At 20dB  BWT 2 ms @ VBW 3 MH:  Mode Auto Swesp
@17k Max @17k Max
Mz(1] ™Mz[1] 52.31 dBpv|
110 gy 110 gy 118670 GHz,
mil1] mif1] 52.47 dBpv|
100 g8y 100 g8V = |'| 103910 GHz|
90 iy ! a0 n l
0 | w Ll
I
| 11 |
70 By 70 iy . - '.1 1
£ dBu 60 diy L
1 M1 | |
v
f o ~y, L B el < \ FPRT | | Nugglh,
40 diy 40 dBy
30 de 30 diy
!
20 digr 20 I
Start 1.0 GHz 691 pts EIuE 3.0 GHz Htart 1.0 GHz 691 Eki EIDE 3.0 GHz
Marker Markar
Typo | Ref | Tec | Stimulus | | Function | Function Result | _Type | Ref | Tec | Stimulus | | Function | Function Result |
[T 1 1.0391 GHz 54.16 dbyV | [T 1 1.0391 Gz | 52.47 dbyV | |
Nz 1 1.4096 GHz 54.59 diyV N2 1 11867 GHz 52.31 dayV

Horizontal // Peak for 3 (lz to 18 (i

Vertical // Peak for 3 Gz to 18 (iz

Spectrum 3 (®) |5 Spectrum 3 (® =)
Raf Loval 57.00 dBuv & RBW 1 Mz Raf Lovel 57.00 dapv - RBW 1 MHz
be At 0d8  SWT 45 ms @ VBW 3 MH:  Mode Auto Swesp b At DdB  SWT 45ms @ VBW 3 MH:  Mode Auto Sweep
[ 1Pk Max: @ 17k Max
m2i1] | mz[1] 50.11 dBspv|
90 dagr 90 dByy . G.7400 GHz|
1] | 1] 50.66 dBpY]
80 80 diy D.2710 GHz|
70 diy! 70 o
60 diy | 60 dey
éf,uku\.- - :E o =
[ o Pl B e B M piad i, P S Pt e WO (VI RS UV SISO R PR PR PR RSP P R
e W T [P o - ATk i e Py i
40 dByy e ey 40 e P =
30 digr 30 dag
20 diy 20 diy
10 iy 10 dy
0 digs 0 diga
Start 3.0 GHz 691 pts Stop 16.0 GHz Start 3.0 GHz 691 pts Stop 16.0 GHz
Marker Marker
Type | Ref | Trc Stimulus Response Function Function Result Type | Ret | Tre | Stimulus | | Function | Function Result |
ML 1 3.271 GHz 48.85 dByv ML 1 3.271 GHz 50,66 dBuv
M2 1 3,423 GH2 47.90 dBuV M2 9,74 GHz 50.11 digv
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 09
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mtz) (dBV) (HV) (dB) (dB) (dByV/m) (dByV/m) (dB)
1186.70 52.70 Peak \'% -15.98 - 36.72 74.00 37.28
1039.10 54.55 Peak H -16.52 - 38.03 74.00 35.97
1186.70 53.41 Peak H -15.98 - 37.43 74.00 36.57
1409.60 55.62 Peak H -15.15 - 40.47 74.00 33.53
2487.02 62.06 Peak H -9.39 - 52.67 74.00 21.33
2484.12 59.59 Peak v -9.40 - 50.19 74.00 23.81
3271.00 50.64 Peak H -7.76 - 42.88 74.00 31.12
3271.00 50.71 Peak v -7.76 - 42.95 74.00 31.05
9805.00 49.42 Peak v 3.49 - 5291 74.00 21.09
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
e S 5] | —c: C— 5]
- 3 I — o sl .
O S S P Funetion Rosult | Tipe et L1ec|__stoss | sosponse_|_runcin_| Funciion sl |

Restricted band // Horizontal // Average

Restricted band // Vertical // Average

N/A

N/A
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Horizontal // Peak for 1 Gz to 3 (iz

Vertical // Peak for 1 (iz to 3 Gz

Spectrum I a Spectrum I a
Raf Lovel 117.00 degy - RBW 1 MHZ Raf Lovel 117.00 degy - RBW 1MHz
po ALt 20dE  BWT 2 ms @ VAW 3 MMz Mode Autc Sweep fe_ At 20 dE  BWT 2ms & VAW 3 MH:  Mode suto Sweesp
[[o37 max [fo37 max
Ma[1] mil1] 52.70 dBpv|
110 iy 110 d&iy 1.AB670 GHz|
Mi[1] 5
100 s 1059910 GHz| s i al
kel L -1
9 [ 90 dBuv :
0 deg
B0 diy
70 days I |
i T
P T J o
v ! s0d 1
sk dal o I - Y
P ey I il - - ol it}
40 dey
« !
30 digr "
20 dB 30 diys
Start 1.0 GHz 691 pts Stop 3.0 GHz &
Marker =
_Type | Ret | Tre | stimaus | mesponse | Function | Function Result | Ll AT Solpts Stap 3.0 CH |
[T 1] 1.0391 GHz | 54.55 dByV Markar
N2 1 1.1867 GHz | 53.41 digv T Reof | Trc Stimulus ®esponse | Function | Function Result |
N3 1 14096 GHz 55.62 diyV N1 1 11867 GHz 52.70 digv

Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 @z to 18 Gz

Raf Loval 57.00 dBuv

GOl Spectrum3  (®)
& RBW 1Mz

o

Spectrum 3 (%)

Raf Lovel 57.00 8y

- RBW 1 MHz

5‘[: B
il S ) RTINS ey e Sl LS SO Y L A
40 diyt

pe Att OdB  SWT 45 ms & VBW 3 MH:  Mode auto Sweep At 0dB  SWT 45 ms & VBW 3 MMz Mode Auto Sweep
@ 1Pk Max [ 1Pk Ma
mMa[1] 50,64 dBpv| Mz[1] 1942 dBpv|
a0 22710 CHz| 90 dBuy 90050 GHe|
Mi[1] 50.71 dBpY|
80 doy 80 diy 2.2710 GHz
70 iy 70 d8
80 di 40 By

Rt L N PELTPRY \;","-v-.‘.*v"-L"“- R e Dt e Tr

WO i Weinro TN 0 diy -
-
30 dér
30 diy
20 diy
20 diy
10 diy
10 dby!
0 d
0 diga Start 3.0 GHz 691 pts Stop 18.0 GHz
Start 0.0 GHz 61 pts Stop 16.0 GHz Marker
Marker Type | Ret | Tee | Stimaslus Response | Function Function Result
| Type | Ret | Tre Stimulus Response | Function Function Result I M1 1 3,271 GHz | 50,71 digv | |
i M1 1 3.271 GHz 50.64 dBuV M2 1 9.805 GHz 49.42 diyv
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Test results (18 Gz to 30 GHz)
Mode: 802.11b
Distance of measurement: 3 meter
Channel: 01(Worst case)
Frequency Level Ant. Pol. CF Fad Field strength Limit Margin
(i) @) | (Hv) () (dB) (@BVim) | (@Bim) | (dB)
No spurious emissions were detected within 20dB  of the limit
Horizontal Vertical
Spectrum 3 -CD] |§| Spectrum 3 Q] |§\\
Ref Lavel 67,00 déuy = RBW 1 MHz Raf Loval 87,00 dgyy - RBW 1 MHz
0 da SWT 36 ms & YBW 3 MH: Mode Auto Sweep At 0 di BWT 36 ms & VBW 3 Maz Mode Auto Sweep
@ 1Pk View @ 17k Viaw
B0 dy 80 diyv-
70 db 70 iy
60 diyr 60 dign
50 diy: 50 dig
40 dBu: - 40 diy
st g TORPTT RPTT AP ST (R O et .---\Ih..-..-l.. PO P o ol dbudd TERLTY (oSN PRI N7 Tos.
20 diy 20 diyr
10 10 digs
0 degs 0 diys
10 dage - ~10 QL —-
| Btart 18.0 GHz 691 pis Stop 30.0 GHz | Start 18.0 GHz 691 pts Stop 0.0 GHz
Markar Marker
Note.

1. Average test would be performed if the peak result were greater than the average limit.
2. Actual = Reading + AFCL(Ant. factor — Amp. gain + Cable loss) + DCF(Duty cycle correction factor)
3. Duty cycle correction factor = 20log(dwell time/100 ms)
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3.5 Conducted spurious emissions & band edge

Test procedure

Band edge

KDB 558074 D01 v03r05 — Section 11.3

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 ki

VBW = 300 kifz

Detector = Peak

Number of sweep points = 2 x Span/RBW

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

WX R W=

Qut of band emissions
KDB 558074 D01 v03r05 — Section 11.3

1. Start frequency was set to 30 Miz and stop frequency was set to 25 (llz for 2.4 (ffz frequencies and
40 (Hz for 5 Gz frequencies (separated into two plots per channel)

2. RBW = 100 ki

3. VBW = 300 kilz

4. Detector = Peak

5. Trace mode = max hold

6. Sweep time = auto couple

7. The trace was allowed to stabilize
Limit

According to 15.247(d), in any 100 kiz bandwidth outside the frequency band in which the spread spectrum
or digitally modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kiz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval , as permitted under
paragraph(b)(3) of this section , the attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in section 15.209(a) is not required. In addition, radiated
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

Spectrum o Spectrum con
RafLovel 1114 gBm  Offset 11.14 dB = RBW 100 kHz Raf Lovel 11,14 d6m  Offsot 11.14 dB & RBW 100 kHz
be_att 20d8  SWT 1138 p @ VBW 300 kHz  Mode Auto FFT b att 1548 SWT 260 ms & VBW 300k Mode Auto Sweep
o7 vaw @17k Viaw
A2[1] 06 dBm] Mili] 50.90 dim|
Liss . S 360 CHz| 40100 GHz
T di 01 il e 11 1.080 dim——— =
-10 dB SUL
20 dé P EER—f——C2 -16.520 dim
-30 o 3068
40 diim ¥ 40 i
. Y
50 df = 50 4
L4o W R R Y v L hmstiea il s M-;_.rh.d.'n)‘v' T
0 dil et I
" ﬂ T S Y T IY S R R T T | PSP N TRNNYI AT
- 70 d
-0 dB
-80 dB
Start 2.41 GHz 691 pts Btop 2,42 GHz
Markar Start 30,0 MHz 691 pts Stop 25.0 GHz
_Type | Rof | Trc | Stimulus Response Function | Function Result | Marker
[T 1 2.4 GHz | -35.02 &8m | | _Type | Rof | Trc | Stimulus Rosponse | Function | Function Result |
nz 1 2.38636 GHz -55.08 d&m T 1 4 816 GHz -53.98 dam
L il B i w 3 [ | L il B i w 3 [T |
£ 6 16:%1:4 BEP, 2016
Spectrum [“é']
Raf Lovel 11,14 d8m  Offset 1114 dB = RBW 100 iHz
b att 1548 SWT 260 ms & VBW 300k Mode Auto Sweep
@17k Viaw
Mi[1] S4.67 dim)|
4.0900 GHz
0 D1 -0.620 des
-10 0B
-30 dB
-40 oo
N/A 50 .
) (-
jﬂf_,_.l-’ s [P STV PRSI Y SPTIRI SPNC e R W ST
70 d
-80 dB
Start 30,0 MHz 691 pts Stop 25.0 GHz
Marker
_Type | Rof | Trc | Stimaslus | | _Function__| Function Result |
T 1 489 GHz 54,87 dam
L i Y il e [
BER, 2010
Spectrum o Spectrum con
RafLovel 11.14 gBm  Offset 11.14 dB = RBW 100 kHz Raf Lovel 11,14 d6m  Offsot 11.14 dB & RBW 100 kHz
be_att 20dE  SWT 265y @ VBW 300 kHz  Mode Auto FFT b att 1548 SWT 260 ms & VBW 300k Mode Auto Sweep
o7 vaw @17k Viaw
w2[1] ~56.07 dBn Mili] 54.83 dim|
2 ABBEGA0 CHz| | 40260 GHz
R .'i'"j" MiL1T 5008 dibm| 0 1 -3.410 diny
\ 240835000 GHz|
T -10 dB
130 o
1.110 déer=
-30 dB
40 di
F = = 50
M""J\.‘i TR Y| TR 1
v a pt
70 ml.—u-«"' S Il WY " | PR (TR DY YOI ST N T WS e
- 70 d
-0 dB
-80 dB
Start 2.45 GHz 691 pts Stop 2.5 GHz
Marker Start 30,0 MHz 691 pts Stop 25.0 GHz
_Typo | Rof | Trc | stimulus | wesponse | Function | Function Result | Marker
[T 1 2.4835 GHz | -58.88 d8m _Type | Rof | Trc | Stimulus Rosponse | Function | Function Result |
nz 1 2 ABBEAE GHz -56.37 d&m T 1 4,926 GHz -54.93 dam
L b B i w 3 [T | L il J7 TR w 3 [t
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802.11g

[=)

Spectrum a Spectrum
RafLovel 1114 gBm  Offset 11.14 dB = RBW 100 kHz Raf Lovel 11,14 d6m  Offsot 11.14 dB & RBW 100 kHz
be_att 20d8  SWT 1138 p @ VBW 300 kHz  Mode Auto FFT b att 1548 SWT 260 ms & VBW 300k Mode Auto Sweep
[k vaw [k vaw
w2[1] ~57.10 dBny Mili] 57.43 dbm|
| 2389840 CGHz| G500 G|
odi 11 0.49 dibm| o de
P 2 400000 Gh
=3 11 -6.260 T — 6,790 dbs
B , | -10
20 dé f di
¥ ] 20
v 5
00N = -30 da
i
40 diim J, 40 i
M
-50 o ,n)- 50
PP ST FURTYH [PRTRrr T 4 A . ban o M1
=1
vy P9 PFTETNENLY PR ST ST ST PR WNrRTIO
-70 di
70 o
-80
-80 dB
Start 2.31 GHz 691 pts Stop 2.42 GHz
Markar Start 30,0 MHz 691 pts Stop 25.0 GHz
_Type | Rof | Trc | atimalus Response | Function | Function Result | Marker
N1 1 2.4 GHz | -38.49 d8m _Typu | Rof | Trc | Stimulus | #esponse | Function | Function Result |
nz 1 2.36984 GHz -57.10 d&m T 1 & 95 GHz -57.43 dam
L il B i w u [ | L il B i w u [T |
3 16z 6+
Spectrum [ué;]
RafLovel 1114 gBm  Offset 11.14 dB = RBW 100 kHz
b att 15d8 SWT  260ms @ VBW 300 kH: Mode Auto Swesp
o7 vaw
Mi[1] 57.73 dim)|
GRG0 G|
0 de
7.360 dis
-10
20 of
30 08 = -
-40 oo
N/A 50
o Tty
Lj} VT [N SV AP URTRPN (VTR A SV N WY A TR
70 o
-80 dB
Start 30,0 MHz 691 pts Stop 25.0 GHz
Marker
_Type | Ret | Trc | Stimulus Rosponse | Function | Function Result |
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3.6.  AC conducted emissions

Limit

According to 15.207(a), for an intentional radiator that is designed to be connected to the public utility (AC)
power line, the radio frequency voltage that is conducted back onto the AC power line on any frequency or
frequencies, within the band 150 kiz to 30 M, shall not exceed the limits in the following table, as measured
using a 50uH/50 ohm line impedance stabilization network (LISN). Compliance with the provision of this
paragraph shall on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower applies at the boundary between the frequencies ranges.

o Conducted limit (dBxV/m)
Frequency of Emission (M) -
Quasi-peak Average
0.15-0.50 66 - 56* 56 - 46*
0.50 -5.00 56 46
5.00-30.0 60 50

Note.

1. All AC line conducted spurious emission are measured with a receiver connected to a grounded LISN
while the EUT is operating at its maximum duty cycle, at maximum power, and the appropriate
frequencies. All data rates and modes were investigated for conducted spurious emission. Only the
conducted emissions of the configuration that produced the worst case emissions are reported in this
section.

3. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results
Hot Line
100y
i Frequency = Q CAverage | Limit | Margin | Meas. Bandwidth | Line &
0T (MHz) (dBuV) (dBpV) | (dBpV) | (dB) | Time (kHz) (dB)
ms)
2 bl 1 . fage oo Mains @ 0.510000 | - 31.75|  46.00 9.000 | L1 9.8
2 " » 0.510000 41.18 -  56.00] 9.000 | L1 9.8
E I 4.540000 - 31.40| 46.00 9.000 | L1 10.0
3 T, * *s s 4.540000 39.58 - 56.00 9.000 | L1 10.0
g |_ * e * 4,560000 - 3133|4600 9,000 | L1 10,0
20 4560000  3944) - 5600 9.000 L1 | 100
| 5.325000 - 29.34 | 50.00 | 9.000 | L1 10.0
5.325000 | 36.13 | 60.00] 9.000 | L1 10.0
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80T ms| J
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g o 4330000, 3803 .- 5600 17.97 10000 9000 N | 10.0
2 4.415000 | - 29.20 | 46,00  16.80 | 1000.0 9.000 [N 10.0
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5.275000 | - 32.28 | 50.00  17.72 1000.0 9.000 /N | 100
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i s+ 4 A——t—t—t———+ + i 5.375000 | 31,47 5000 18,53 1000.0 9,000 N 10,0 |
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. qulbratlon CalizrEar
interval due.
Spectrum Analyzer R&S FSV40 101002 1 year 2017.07.06
Spectrum Analyzer R&S FSV30 10076 1 year 2017.07.06
8360B Series Swept HP 83630B 3844A00786 1 year 2017.01.25
Signal Generator
PSG Analog
. AGILENT E8257C US42340237 1 year 2017.07.05
Signal Generator
Attenuator Agilent 8493C 51401 1 year 2017.07.05
Wideband Power Sensor R&S NRP-Z81 101886 1 year 2017.01.22
Power Meter Anritsu ML2495A 1438001 1 year 2017.01.25
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2017.01.25
HFH2-
Loop Antenna R&S 72335.4711.52 826532 2 years 2017.03.03
Trilog-broadband SCHWARZBECK VULB 9163 9168-713 2 years 2017.05.15
antenna
Horn Antenna A.H. SAS-571 781 2 years 2017.05.07
Horn Antenna SCHWARZBECK BBHA9170 BBHA9170550 2 years 2017.04.30
. . WAINWRIGHT
High Pass Filter INSTRUMENT WHIJS3000-10TT 1 1 year 2017.07.04
Low Pass Filter WEINSCHEL WLK1.0/18G-10TT 1 1 year 2017.07.04
Preamplifier SCHWARZBECK BBV-9718 9718-246 1 year 2016.10.23
Broadband Amplifier SCHWARZBECK BBV-9721 PS9721-003 1 year 2017.01.25
EMI Test Receiver R&S ESR3 101781 1 year 2017.05.03
EMI Test Receiver R&S ESU26 100552 1 year 2017.04.24
EMI Test Receiver R&S ESR3 101783 1 year 2017.05.03
LISN R&S ENV216 101137 1 year 2017.02.04
Peripheral devices
Device Manufacturer Model No. Serial No.
AC/DC Adapter Weihai Sunlin electronics PPC-340-MS5 N/A
Co. Ltd
Monitor LG Electronics Inc. FLATRON 23EN43V 312NDZJ75261
SHENZHEN HONOR
AC/DC Adapter ELECTRONIC CO..Ltd. ADS-40FSG-19 EAY 62768606
WORLD OF MAX
Mouse TECHNOLOGIES V200 N/A
COMPANY LIMITED
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Appendix B. Test setup photos

Radiated
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