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1. General information
Applicant: 10pple

26ho, Yeonji Square L,INDUK University, 12, Choansan-ro, Nowon-gu, Seoul,
Republic of Korea

Test site: KES Co., Ltd.

Test site address: [] 3701, 40, Simin-daero 365beon-gil, Dongan-gu, Anyang-si,
Gyeonggi-do, 14057, Korea
X 473-29, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

Applicant address:

Test Facility FCC Accreditation Designation No.: KR0100, Registration No.: 444148
FCC rule part(s): 15.247
Test device serial No.: X Production [] Pre-production [] Engineering

1.1. EUT description
Equipment under test  Pogme

Frequency range 2412 Mz ~2 462 Mz (802.11b/g/n_HT20)
2422 Mz ~2 452 M (802.11n_HT40)
2402 Miz ~2 480 Miz (LE 1Mbps)

Model: Bro-wifi0l
Modulation technique ~ WIFI : DSSS, OFDM
LE : GFSK

Number of channels 2412 Mz ~2 462 Mz (802.11b/g/n_HT20) : 11ch
2422 Mz ~2 452 Ml (802.11n_HT40) : 7ch
2402 Miz ~2 480 Mz (LE 1Mbps) : 40ch
Antenna specification  2.4G WiFi&BLE Antenna type : PCB antenna Peak gain : 3.40 dBi

Power source AC 120 V (DC Adapter Output 12 V)
H/W version vl.l
S/W version v1.0

1.2. Test configuration
The 10pple // Pogme // Bro-wifi01 was tested according to the specification of EUT, the EUT must comply
with following standards and KDB documents.

FCC Part 15.247
KDB 558074 D01 v05 r02
ANSI C63.10-2013

1.3. Device modifications
N/A

1.4. Information about Variant Model name
N/A
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1.5. Frequency/channel operations

Ch. Frequency (M) Rate(Mbps)
01 2412 802.11b/g/n_HT20
06 2437 802.11b/g/n_HT20
11 2 462 802.11b/g/n_HT20
Ch. Frequency (Mk) Rate(Mbps)
03 2422 802.11n_HT40
06 2437 802.11n_HT40
09 2452 802.11n_HT40
Ch. Frequency (Mk) Rate(Mbps)
00 2 402 LE 1 Mbps

20 2442 LE 1 Mbps

39 2 480 LE 1 Mbps

1.6. Accessory information
Equipment Manufacturer Model Serial No. Power source
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1.7. 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(dB) = RF cable loss(dB) + attenuator factor(dB).

=0.51+10=1051

1.8. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.46 dB
Uncertainty for Radiation emission test Below 1Giz 4.40 dB
(include Fundamental emission) Above 10k 594 dB

level using a coverage factor of k=2.

Note. This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
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2. Summary of tests
Reference Parameter Test results
15.247(a)(2) 6 dB bandwidth N/AW
15.247(b)(3) Output power Pass
15.247(e) Power spectral density N/AW
15.205 15.209 Radiated restricted band and emission Pass
15.247(d) Conducted spurious emission and band edge N/A®
15.207(a) AC conducted emissions Pass
Note :

1) Please Refer to the approved Module Report (Report No.: RSHD200218007-00A) for result of existing test

items.

KES-QP-7081-06 Rev. 7
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3. Test results

3.1. 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 kiz to

30 Miz Emissions.

Power Cable

Turn Table

l

EUT
f ? Coaxial
08m —Cable
3m I T

Powe

r

Ground Plane

EMI Receiver

The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mtz

to 1l (lz emissions.

Power Cable

Turn Table

EUT

0.8m

m —4m

Coaxial
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A

Power

— 3m ——P

-

Ground Plane

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 Gz emissions, whichever is lower.
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Test procedure

Radiated emissions from the EUT were measured according to the dictates in section 11.11 & 11.12 of ANSI
C63.10-2013.
Test procedure below 30 M

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.

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, ground parallel and perpendicular of the antenna are set to
make the measurement. It was determined that parallel was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in parallel.

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

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

Test procedure above 30 Miz

1.

5.

The EUT was placed on the top of a rotating table 1.5 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.
The antenna is a bi-log antenna, a horn antenna ,and its height are varied from one meter to four
meters above the ground to determine the maximum value of the field strength. Both horizontal and
vertical polarizations of the antenna are set to make the measurement.
For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees to find
the maximum reading.
The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.
Spectrum analyzer settings for f <1 Gliz:

(@D Span = wide enough to fully capture the emission being measured

@ RBW =100 ki

@ VBW = RBW

@ Detector = quasi peak

(B Sweep time = auto

® Trace = max hold

. Spectrum analyzer settings for f =1 (lz: Peak

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

@ RBW=1 )

@ VBW = 3 i

@ Detector = peak

(B Sweep time = auto

® Trace = max hold

(@ Trace was allowed to stabilize
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7. Spectrum analyzer settings for f =1 (flz: Average

HLoe

&

WO

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

RBW =1 iz

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:

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.
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Note.
1. <30 M, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dwm/Ds)
f =30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dw/Ds)

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

2. Field strength(dBzV/m) = Level(dBxV) + CF (dB) + or DCF(dB)
Margin(dB) = Limit(dBgV/m) - Field strength(dBzV/m)
4, Emissions below 18 @z 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 X orientation was worst-case orientation; therefore, all final radiated testing was performed with the
EUT in X orientation.

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

9. According to exploratory test no any obvious emission were detected from 9 kiz to 30 Mk.
Although these tests were performed other than open field site, adequate comparison measurements
were confirmed against 30 m open field 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.

w
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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 (Miz) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2 400 / F(ktiz)
0.490 ~ 1.705 30 24 000 / F(kliz)

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 D0O1_v04, 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 Toz I[fsi;'ne P((eI;;(;d D(llj_tl);] :Z:)Ie Dut(;(/) /:):g/cle Duty cycle cz)(;fBr)ection factor
LE 1Mbps 2.10 2.50 0.84 84 0.76
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) = Ton time/Period

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

Spectrum | [“%’ Spectrum | [ﬂgﬂ

Ref Level 19.00 d&m ® RBW G Mhz Ref Level 19.00 dém @ RBW G Mhz

Att 35dE » SWT 10ms & VBW 20 MHz Att 35dE @ SWT 10 ms & VBW 20 MHz

SGL TRG:VID SGL TRG: VID

@ 1Pk Max @ 1Pk Max

10 d 10 d

0 da, 0 da,

LY 0 A A

=10 dB=—trp; 11,000 der TRG -11.000 dBr

-20 dém: -20 dém:

-30 dém -30 dém

-40 dém -40 dém

-50 dém: -50 dém:

<60 dém: <60 dém:

-70 dém -70 dém

CF 2.437 GHz 10001 pts 1.0 ms/ CF 2.437 GHz 10001 pts 1.0 ms/
Ready WRRNRRRED AR Ready R ) 4
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802.11n(HT20) // Middle channel

802.11n(HT40) // Middle channel

Spectrum ] n? Spectrum ] n?
Ref Level 11.00 dém @ RBW 5 MHz Ref Level 11.00 dBm ® RBW 5 MHz
Att 30 dB @ SWT 10 ms & VBW 20 MHz Att 30 d8 @ SWT 10 ms & VBW 20 MHz
SGL TRG:VID SGL TRG:VID
(@ 1Pk Max [® 1Pk Max
0 den 0 dem
el ‘ W
Doasm—TRG -19.000 dBm: oaRm—TRG -19.000 dBm:
=30 di =30 d
-40 d -40 d
-50 di -50 des
-60 dB -60 db
-70 dBm -70 dB
.80 db 80db
CF 2,437 GHz 10001 pts 1.0 ms/ CF 2,437 GHz 10001 pts 1.0 ms/
— —_— — .
Ready CECEEEEEEN AL Ready UNEREREND B 4

LE 1Mbps // Middle channel

(®)

Ready

Spectrum
Ref Level -1.00 d&m ® RBW 3 MHz
Att 15 d8 @ SWT 10 ms & VBW 10 MHz
SGL TRG:VID TOF
[0 1Pk Cirw
D3[1] 3.69 dB|
10 dB 2.502000 ms|
mi[1] 66.30 dBm)|
-20 dB: 2.495000 ms)
5 d \‘ i f
o TRG -40.000 dBm
50.dB
60 dB
-70 dB. m M
a0 d
-a0 di
CF 2.442 GHz 10001 pts 1.0 ms/
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result [
] 1 2,495 ms -66.30 dBm
D2 M1 1 2.1ms 0.13 d8
03 M1 1 2,502 ms -3.69 dB
r

N/A
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Test results (Below 30 Miz)

Mode:
Transfer rate:

LE

1 Mbps

Distance of measurement;

Channel:

3 meter

39(Worst case)

Horizontal

[dB(uv/m)

]

110

100

[ AT A

90

80

70

60

Level

50

40

30
20

[ **WMWNMﬁﬁ!d wonletioibogy

10

L. L . L L LI

0

<
o

0.10 1.00 10.00 30.00
Frequency [MHz]

Note.

1. No spurious emission were detected under 30 M
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Test results (Below 30 Miz)
Mode: 802.11b

Transfer rate: 1 Mbps

Distance of measurement: 3 meter
Channel: 06(Worst case)

Horizontal

[de(uv/m)]
110

100

90

[ AT A

80

70

60

Level

50

|
Wl l
L,

40

30

20

| 'up“ lw\! L w

10

L L L L L L 1 0 L L L L I L
N

0

o
o
o
—
o

1.00 10.00
Frequency

30.00
[MHz]

Note.
1. No spurious emission were detected under 30 M
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Test results (Below 1 000 Mtz)
Mode: LE
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 39(Worst case)
Horizontal // Vertical
[dB(uv/m)]
130 £
120 £
10 E
100 £
o0 E
80 E
E )=
3 50 E
50 £ n
a0 E !
30 B — — s
Eodpon LS A A ) -
20 Er“"- _-_“L‘J‘-r- # = = B 4 t Agﬂ
wE “‘m!m: N«um——-
o E | |
30.00 50.00 100,00 500.00 1000.00
Frequsncy [MHz]
Final Result
No. Frequency (P) Reading c,f Result Limit Margin Height Angle Remark
aP ar QP QP
[MHz] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB{uv/m)] [dB] [cm] [deg]
1 32.646 W 1.7 -13.9 27.8 40.0 12.2 1140 226.6
2 32,910 H 39.8 -13.9 25.9 40.0 14,1 236 .0 3452
3 40,306 H 30.3 =13.1 17.2 40.0 22.8 171.0  282.5
4 42125 ¥ 12 1 -12.9 29.2 40.0 10.8 181.0 116.3
5 E3.280 vV 341 -12.8 21.5 40.0 18.5 2040 199.3
& 54 614 H 32.3 -12.7 19.6 40.0 20.4 156.0 309.3
7 g9.770 VW 39.0 -14.5 24.5 40.0 15.5 102.0 162.3
8 87.109 H 361 -18.1 20.0 40.0 20.0 233.0 314.4
g 99,961 V 43.7 -17.6 26.1 43.5 17.4 100.0 80.0
10 1569.980 H 36.0 -12.7 23.3 43.5 20.2 200.3 30.9
11 320,030 H 6.7 -11.7 25.0 45.0 21.0 387.0 1564
12 320,030 V 35.1 -11.7 23.4 45.0 22.6 170.0 136.7
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Test results (Below 1 000 Mtz)

Mode: 802.11b
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 06(Worst case)
Horizontal // Vertical
[dB{uv/m)]
1o = <
100 ; p
90 ]
80 £ _
70 ;
3 ®F
3 50 i H
40 E ' I
30 B4 o 1
SN R o ™ s e L ._..-lg—'
20 o A Ml, p
10 z |
0 =
30.00 50.00 100.00 500.00 1000.00
Fraqusncy [MHz]
Final Result
No. Freguency (P) PReading c.f Result Limit Margin Height Angle Remark
QD GD GD QD
[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uv/m)] [dB] [em] [deg]
1 32,546 V 47 .0 -13.9 331 40.0 6.9 102.0 237.9
2 33.031 H 40.3 -13.9 26.4 40.0 3.6 3684.0 5.6
3 39,458 H 35.9 -13.2 2.7 40,0 17.3 382.0 232.3
4 41.276 v 44 3 -13.0 31.3 40.0 8.7 150.3 83.9
5 54.978 WV 41.0 -12.7 28.3 40.0 1.7 112.0 206.2
5] 57,038 H 38.1 -12.7 25 .4 40.0 14.6 294.0 308.2
7 69.649 V 42 3 -14.4 27.9 40.0 12.1 131.0 141.3
8 B7.351 H 411 -18.1 23.0 40.0 17.0 199.7 297 .4
9 89,961 ) 44 5 -17.6 26.9 43.5 16.6 127.0 B7.2
10 166 980 H 38.4 -12.7 257 43.5 17.8 227.0 344 6
11 320,030 H 455 -1.7 33.8 45.0 12.2 115.0 1561.8
12 320.030 v 36,7 -11.7 25.0 45 .0 21.0 160.3 140 .5
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Test results (Above 1 000 M)
Mode: LE
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBV/m) (dB)
1028.30 44.82 Peak \Y -11.01 - 33.81 74.00 40.19
1038.50 45,05 Peak \Y -10.96 - 34.09 74.00 39.91
1120.29 44,55 Peak H -10.52 - 34.03 74.00 39.97
1259.87 43.85 Peak H -9.78 - 34.07 74.00 39.93
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBV/m) (dB)
2 338.75 44.05 Peak \Y 2338.75 - 41.06 74.00 32.94
2 365.63 43.73 Peak \Y 2365.63 - 40.86 74.00 33.14
2 378.94 43.64 Peak H 2378.94 - 40.83 74.00 33.17
2 383.34 44,52 Peak H 2383.34 - 41.73 74.00 32.27
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
e [#] | [specmm SRR =]
.A]l;L — 10 dg SWT 10.1 ms & VBW 3 MHz Mode Sweep .A]l;L — 10 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep
MI[1] +4.52 dBpV] mM2[1] 43.73 dBpIV]
30 cBy o Heaa dnpy] | o0 — .85 0B
o y 2 :IIH‘FP[\ GHz| o y 2.338 /f'_‘ll[\ GHz|
oo AR [
60 depv l 50 dBWV Jl 1I
S0 dBpL = l‘ 50 dBpL YT = \
" | T o . s alap o LT Y L.\... i - 2 " 1 gl
" F1 7 " rw‘ f
’:‘:::Bf.:i GHz 10001 E SlD_E 2.41 GHz ’:‘:::Bf.:i GHz 10001 pts Sl_uE 2.41 GHz
Type | Ref | Trc | X-value 1 ¥-value |_Function | Function Result | Type | Ref | Trc| X-value 1 Y-value |__Function | Function Result |
e : r s aE | oerd e i o T
il | Measuring.. m AR )i | Measuring.. m W Vi
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @ to 3 (i

Spectrum . Spectrum k2
Ref Level 100,00 dbuy ® RBW 1MHz Ref Level 100.00 dbpv ® RBW 1 MHz
Att 10dB  SWT 10.1ms @ VBW 3 MHz _Mode Sweep Att 100E  SWT 10.1ms @ VBW 3 MHz _Made Sweep
[@1Fk Max (@ 1Pk Max
MI[1] 44.55 dBpV M2[1] 15.05 dBpV]
1.120290 GHz 1.038500 GHz
90 depv m2[1] 43.85 dBpV] 90 dey M1[1] 44.82 dBpV]
1.259870 CHz 1.028300 GHz
80 dBy 80 deys
70 dBv 70 dBu
60 dey 60 dey!
50 By — |52 ey
T darl
e ARSI “‘WM . A i s m”‘wwm i
30 dey 30 dBys
20 dBy 20 deu
10 dapv 10 deys
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result
ML 1.12028 GHz 44.55 depv M1 1 1.0283 GHz 44.82 dBpv
M2 1 1.25987 GHz 43,85 depv M2 1 1.0385 GHz 45.05 dBpY
— - — — —
i | Measuring.. ERRRNNAED e 4 )i ) Measuring..  @UENEEECD W6 4

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

Vertical // Peak for 3 Gz to 18 Gz

Spectrum 2 ®
Ref Level 91.00 dapv ® RBW 1 MHz

=)

Spectrum 2 ®
Ref Level 91.00 dépv ® RBW 1 MHz

=)

Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Sweep
(@ 1Pk Max (@ 1Pk Max

80 dBut 80 dBut

70 dey 70 dey

60 dBp! 60 dBy!

50 dBt 50 dBt

20 deu 20 deu

10 dBys 10 dBys

0 dapy 0 depi

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Marker Marker

- -

[ IR £

Measuring...

Qi we £

Measuring...

Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 20
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuv) (H/V) (dB) (dB) (dBV/m) (dBuV/m) (dB)
1024.30 4421 Peak \Y -11.03 - 33.18 74.00 40.82
1028.90 45.21 Peak H -11.01 - 34.20 74.00 39.80
1036.50 45.02 Peak \Y -10.97 - 34.05 74.00 39.95
1051.29 4498 Peak H -10.89 - 34.09 74.00 39.91
Horizontal // Peak for 1 Gz to 3 G Vertical // Peak for 1 Gz to 3 Gz
Spectrum [@ Spectrum [@
o mM1[1] |‘.=|.421 l"-!IJV o M2[1] tb i.JZ l"-!IJV
90 dBuv m2[1] i :){'1‘):;'1’3'5‘:‘; 90 944 SAACEL 1 \L}E:é:luilérlc
j9@dey 5@ dBu
s S e NS NP PR s | Pt -
20 dey 20 dey
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
M:::Zr\ Ref | Trcl\ x-v:\nuzzg — | Y-vului |__Function | Function Result | M:::Zr\ Ref | Tre | X-value _ | ‘r'-vu\ued |__Function | Function Result
2 1 THEaae o | tae8 dbgy 2 h WY R T T
i N L] yi Y T T L

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

Vertical // Peak for 3 Gz to 18 Gz

Spectrum2 X k2 Spectrum 2 (® k2
Ref Level 91.00 dapv ® RBW 1 MHz Ref Level 91.00 dépv ® RBW 1 MHz
Att Ddé  SWT 60 ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 60 ms & VBW 3 MHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
BO dBpv BO dBpv
70 dBy 70 dBy
60 dey 60 dey
50 dBy! 50 dBy!
30 dBpt 30 dey!
20 dBpv 20 dBpv
10 dBy 10 dBy
0 dBy 0 dBy
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Marker Marker
— —
Jjl Measuring...  UANEENLD S % Jil J Measuring...  EUAREENLD e %

1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 39
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miiz) (dB&V) (HV) (dB) (dB) (dBN/m) (dBuV/m) (dB)
1025.30 44.56 Peak H -11.03 - 33.53 74.00 40.47
1039.50 45.47 Peak \% -10.95 - 34,52 74.00 39.48
1133.49 44.39 Peak Vv -10.45 - 33.94 74.00 40.06
2672.33 43.42 Peak H -1.83 - 41.59 74.00 32.41
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Miz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBuV/m) (dB)
2 483.69 47.48 Peak H -2.40 - 45.08 74.00 28.92
2 483.78 46.31 Peak Vv -2.40 - 43.91 74.00 30.09
2 486.99 45,57 Peak H -2.39 - 43.18 74.00 30.82
2 492.23 46.09 Peak \Y -2.37 - 43.72 74.00 30.28
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum [@ Spectrum [@
o m2[1] i “I.‘ |:5l||J-|_|V S M1[1] e HJ U? (Iu-uv
/A i |22 A o)
) \ /r \\,
0 dBpv; ‘\ 70 dBy! \
60 d 60 dBy! |
3 S0 lh ¥
y - = g w&!m-v_n— e
h F1 ‘7 i F1 F'|’
Start 2.475 GHz 10001 plS stnp 2.51 GHz Start 2.475 GHz 10001 p(s Slﬂp 2.51 GHz
:;;':“Z:J Ref | rrcjl ::;g\gu;ﬁ — | Y;:"sl;,?m - |__Function | Function Result | :;;':“Z:J Ref | Trpil :4:;2;5 — | Y;:T]\:ia - | Function | Function Result |
M2 > 1 2.4836879 GHz 47.48 Bp\’ J — i......l ‘ //}: M2 = 1 2.4837754 GHz 46.31 BpV ‘ — i......l ‘ //}:
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @ to 3 (i

Spectrum ur]-] Spectrum “3?
Ref Leavel 100.00 dBpv ® RBW 1 MHz Ref Level 100.00 dapy & RBW 1 MHz
Att 10d8  SWT 10.1ms @ VBW 3 MHz Mode Sweep Att 100B  SWT 10.1ms @ VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
MI[1] 13.42 dBpY| m2[1] 15.47 dBpY|
2.672330 GHz| 1.039500 GHz,
90 dBuv m2[1] 44.56 dBpY| 90 de M1[1] 44.99 dBpY|
1.025300 GHz| 1.133490 GHz|
B0 dBpv B0 dBy
70 dBy 70 dBy
60 dey 60 dBy
50 dBpy ] SEdB;
I T AT TIRPPRTRNY i Lo il Ll ) L WW‘“‘ o .
30 dey 30 dey
20 dBp 20 dBy
10 dey 10 dBy
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-value | y-value | Function | Function Result |
M1 1 2.67233 GH2 43.42 dBpV M1 1 1.13349 GH2 44,39 dBpU
M2 1 1.0253 GHz 44.56 HBIJV m2 1 1.0395 GH2 45.47 dBp\’
— —— — ——
J Measuring... WUANRRLED W8 4 1‘ Measuring... QERNRRNNN i 4

Horizontal // Peak for 3 Gz to 18 (i

Vertical // Peak for 3 @z to 18 @z

Spectrum 2 (0 k2 Spectrum 2 (X) k2

Ref Level 91.00 dapv ® RBW 1 MHz Ref Leval 91.00 deyy ® RBW 1 MHz

Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Sweep
(@ 1Pk Max (@ 1Pk Max

80 dBut 80 dBut

70 dBp 70 dBp

60 dBy! 60 dBy!

50 dBt 50 dBpt

v

30 dey u “ mw 30 dey

20 deu 20 deu

10 dBy 10 dBy

0 dapy 0 dBy

Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Marker Marker

- -

[ RN ] £

Measuring...

Measuring...

Qi we £

Note.

1. No spurious emission were detected above 3 (ifz.
2. Average test would be performed if the peak result were greater than the average limit.
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Test results (18 Gz to 30 Giz)

Mode: LE
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 39(Worst case)
Horizontal Vertical
Spectrum 3 @] [@ Spectrum 3 @] [@

Ref Level 91.00 dapv ® RBW 1 MHz Ref Laval 91.00 dapv @ RBW 1 MHz

Att 0 dB SWT 48 ms & VBW 3 MHz Mode Sweep Att 0 de SWT 48 ms & VBW 3 MHz Mode Sweep

@ 1Pk Max

@ 1Pk Max

80 dBpv

70 dBy

80 dBpv

60 dey

70 dBy

50 dBy!

60 dey

40 dey

50 dBy!

20 depv

i ki S IVIRPNPYRLY TP TS

40 dey

[P At i g st g onpay iy

10 dBy

20 depv

10 day
0 dBy 0 dBy
Start 18.0 GHz 10001 pts $top 30.0 GHz Start 18.0 GHz 10001 pts Stop 30.0 GHz
Marker Marker
— —
hil | Measuring..  @ARRANAAD W AR r | reasuring..  @ARARNAD e Vi

1. No spurious emission were detected above 18 (ffz.
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Test results (Above 1 000 M)

Mode: 802.11b
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBV/m) (dB)
1024.70 45,62 Peak H -11.03 - 34.59 74.00 39.41
1040.10 45.23 Peak \Y -10.95 - 34.28 74.00 39.72
1328.87 45.20 Peak H -9.41 - 35.79 74.00 38.21
1733.03 49.09 Peak \Y -6.61 - 42.48 74.00 31.52
- Bandedge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dBV) (H/V) (dB) (dB) (dBN/m) (dBV/m) (dB)
2339.34 46.76 Peak H -2.98 - 43.78 74.00 30.22
2 339.66 46.46 Peak H -2.98 - 43.48 74.00 30.52
2 356.24 46.77 Peak \Y -2.91 - 43.86 74.00 30.14
2 387.37 47.92 Peak \Y -2.78 - 45.14 74.00 28.86
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum ] [@ Spectrum ] [@
.A]l;L — 15 dg SWT 10.1 ms & VBW 3 MHz Mode Sweep .A]l;L ™ 15 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep
100 dBys M1[1] Yo B Y| 100 dBys M2[1] 47.92 dBpVv|
2.3¥93380 BHz| 2.3873690 GHz|
90 dBp e 4! ":'u(‘uri‘/‘tjlr: V 90 dBp i 2.3 z,y 440 B‘:‘li
- ey AR
80 dBu! ;’ 80 dBu! / \
{ / 1
70 dBy f 70 dBy ‘.’
£0 dep! t £0 dep! ;
50 dByv it Ju 50 dByv 4 L Jl
s . Y . TR AT e ) ' Ll T 20 W x
10 dBuV F2 10 dBuV F2
Start 2.3 Hfr 10001 pts ] rer— ..I....‘Btiz-t‘z GHZJ% \ Start 2.3 Hrzt 10001 pts ) —_— i.‘.....slzil.-t‘z GHZJ%
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Horizontal // Peak for 1 Gz to 3 Gk

Vertical // Peak for 1 @ to 3 (i

Spectrum ué-] Spectrum ué-]
Ref Level 100.00 dByY ® RBW 1 MHz Ref Level 100.00 dbpv ® RBW 1 MHz
Att 1I0dE  SWT 10.1ms @ VBW 3MHz Mode Sweep At 1008 SWT 10.1ms ® VBW 3 MHz Made Sweep
(@ 1Pk Max (@ 1Pk Max
M2[1] 15.20 dBpY| MI[1] 19.09 dBpV]
1.328870 GHz 1.733030 GHz
90 dey mM1[1] 45.62 dBpY| 90 dey m2[1] 45.23 dBpY|
1.024700 GHz 1.040100 GHz
80 dap 80 dap
70 dBy 70 dBy
60 dBis 60 dBis
M1
50 dBy iz SdB
" " T "
m . “‘“me ko %’MMJ&MWW \
30 dBys 30 dBys
20 deus 20 deus
10 dBy 10 dBy
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result | Type | Ref | Tre | X-value | v-value | Function | Function Result
M1 1 1.0247 GHz 45.62 ﬂBpV M1 1 1.73303 GHz 49.09 ﬂBpV
M2 1 1.32887 GHz 45.20 ﬂBpV M2 1 1.0401 GHz 45.23 ﬂBpV
Dil Measur Dil Measuri wo
)i J easuring...  NENRERCED e 4 JL ] easuring...  JUANLNNLD Wl £

Horizontal // Peak for 3 (lz to 18 (i
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Spectrum 2 ®
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Ref Level 91.00 dapv ® RBW 1 MHz Ref Level 91.00 dgpv ® RBW 1 MHz

Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Sweep
(@ 1Pk Max [@1Pk Max
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50 dBt 50 dBpt

v dy

30 dy 30 dey

20 dey 20 dey

10 dBys 10 dBys

0 days 0 depi
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Note.
1. No spurious emission were detected above 3 (ffz.

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11b
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 06
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mrz) (dB&V) (HV) (dB) (dB) (dBN/m) (dBV/m) (dB)
1 056.69 4438 Peak H -10.86 - 33.52 74.00 40.48
1087.29 44.72 Peak \Y; -10.70 - 34.02 74.00 39.98
2709.33 44.86 Peak H -1.71 - 43.15 74.00 30.85
2 758.32 4451 Peak \Y, -1.55 - 42.96 74.00 31.04
Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 @z to 3 Gz
e e [%] | [spectrum )
Ref Level 100.00 depv @ RBW 1 MHz Ref Leval 100.00 dépv ® RBW 1 MHz
Att 10 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep Att 10 dB SWT 10.1 ms & VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
m2[1] 14.96 dBpVY)| M1[1] 14.51 dBpV|
50 ey o anay] | Joocew o i
70 dBp 70 dBy!
60 dBy! 60 dBy!
S gep EDG:«- 51
TR ST PRy AT o = TSP LT L
30 dBy 30 dBy
20 dey 20 dey
Start 1.0 GHz 10001 plS Slﬂp 3.0 GHz Start 1.0 GHz 10001 p(s S[Dp 3.0 GHz
M:\::Zr\ Ref | Trc | X-value | ¥-value | Function | Function Result | M:::Zr\ Ref | Tre | X-value | Y-value | Function | Function Result
1 1.05669 GHz 44.38 dBpV 1 2.75832 GHz 44.51 dBpV
M2 1 2.70933 GHz 44.86 dBpV M2 1 1.08729 GHz 44.72 ﬂBpV
Horizontal // Peak for 3 (lz to 18 (i Vertical // Peak for 3 Gz to 18 Gz
Spectrum2 (X m [@] Spectrum 2 (® [@]
Ref Level 91.00 depv & RBW 1 MHz Ref Level 91.00 dBpv & RBW 1 MHz
Att 0 dB SWT 60 ms @ VBW 3 MHz Mode Sweep Att 0 dB SWT 60 ms & VBW 3 MHz Mode Sweep
@ 1Pk Masx (@ 1Pk Max
BO dBuV B0 dBpV
70 dey 70 dey
60 dBp 60 dBy!
S0 deut S0 deut
| R i
20 dBpv 20 depv
10 dey 10 dey
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Marker Marker
j’t | Measuring... illl“ll “- £ Jil J Measuring..  EEERERSCN a i
Note.

1. No spurious emission were detected above 3 (ffz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11b
Transfer rate: 1 Mbps
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBwv) (H/V) (dB) (dB) (dBV/m) (dBgV/m) (dB)
1017.50 45.17 Peak \Y 1017.50 - 34.10 74.00 39.90
1029.30 4451 Peak H 1029.30 - 3351 74.00 40.49
1722.03 48.90 Peak H 1722.03 - 42.20 74.00 31.80
2 723.33 44.19 Peak \Y 2723.33 - 4252 74.00 31.48
- Band edge
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) (H/V) (dB) (dB) (dBV/m) (dBgV/m) (dB)
2 484.42 52.34 Peak H -2.40 - 49.94 74.00 24.06
2 485.07 51.44 Peak H -2.39 - 49.05 74.00 24.95
2 486.63 45.33 Peak \Y -2.39 - 42.94 74.00 31.06
2 488.26 46.27 Peak \Y -2.38 - 43.89 74.00 30.11
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum [@ Spectrum [@
.A]pk e mM1[1] i 52.34 llu_uV S M2[1] . ‘tu 2.4‘ llu_uV
90 dBuv m2[1] 51.44 m;:.‘; <o M1[1] ‘ m‘;‘ma‘:‘ll:;:x
.y \ 2.48507340 GHz| .y \\\ 2.48662960 GHz|
60 da:\, \'w-.—’\‘_‘ﬂ 60 da:\, \
B 425 Mo
50 dBpv i = z 50 dBpv w “ T —
] q il ] 7 1
Start 2.462 GHz 10001 pts Stop 2.51 GHz Start 2.462 GHz 10001 pts Stop 2.51 GHz
:;;':“Z:J Ref | rrcjl :4\;:\‘:;;1 — | vs-:?:ia - |__Function | Function Result | :;;':“Z:J Ref | Trpil :;;zzf% — | Y4:l!3\;lia - | Function | Function Result |
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Horizontal // Peak for 1 Gz to 3 Gk Vertical // Peak for 1 @ to 3 (i
e ) (%] [soecmm ) ) #]

Ref Level 100.00 dBpv ® RBW 1 MHz

Ref Level 100.00 dapy & RBW 1 MHz
Att 10d8  SWT 10.1ms @ VBW 3 MHz Mode Sweep Att 100B  SWT 10.1ms & VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
MI[1] 18.90 dBpY| m2[1] 14.19 dBpY|
1.722030 GHz 2.723330 GHz,
90 dBuv m2[1] 44.51 dBpY| 90 dey M1[1] 45.17 dBpY|
1.029300 GHz| 1.017500 GHz|
B0 dBpv B0 day
70 dBy 70 dey
60 dey 60 dey
M1
59 dBp h /50 dip T
M
” L " bk - il Lakd o "
i . ' il S pa——__ o
30 dey 30 dey
20 dBp 20 day
10 dBp 10 dey
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | Type | Ref | Trc | X-value | y-value | Function | Function Result |
M1 1 1.72203 GHz 48.90 dBpV M1 1 1.0175 GH2 45.17 dBpU
M2 1 1.0293 GHz 44.51 UBIJV M2 1 2.72333 GH2 44.19 dBpV
— - T — - —_—
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Horizontal // Peak for 3 Gz to 18 (i Vertical // Peak for 3 @z to 18 @z

Specrum 2 (0 | SRS [F] | (O svecrrm > © | #]

Ref Level 91.00 dapv ® RBW 1 MHz Ref Leval 91.00 deyy ® RBW 1 MHz
Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Sweep Att 0dB  SWT 60 ms @ VBW 3 MHz Mode Sweep
(@ 1Pk Max [@1Pk Max
80 dBut 60 dBy
70 dey 70 dey
60 dBy! 60 dBy!
50 dBt 50 dBpt
dELV:
20 deu 20 dey
10 dBys 10 dBys
0 depi 0 depi
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Marker Marker
— — — _—
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Note.
1. No spurious emission were detected above 3 (ifz.
2. Average test would be performed if the peak result were greater than the average limit.
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