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1. General information

Applicant: Hanwha Techwin Co., Ltd.

Applicant address: 6, Pangyo-ro 319 Beon-gil, Bundang-gu Seongnam-si,
Gyeonggi-do, 13488, Korea

Test site: KES Co., Ltd.

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

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

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

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

FCC ID: NLMSNHP6415BN

IC Certification 21482-SNHP6415BN

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

1.1. EUT description
Equipment under test ~ WISENET SMARTCAM

Frequency range 2402 MLz ~2 480 ML (LE)

2412 Mz ~2 462 Mz (11b/g/n_HT20)
2422 Mz ~2 452 Mt (11n_HT40)

UNII-1 5180 MEz ~ 5240 Mz (11a/n_HT20, 11ac VHT20)
5190 Mz ~ 5230 Mz (11n_HT40, 11ac_ VHT40)
5210 M (11ac_VHT80)

UNII-22A 5260 Mz ~5320 Mk (11a/n_HT20, 11ac_ VHT20)
5270 Mtz ~5310 Mk (11n_HT40, 11ac_ VHT40)
5290 M (11ac_ VHTR0)

UNII-2C 5500 Mz ~5 720 Miz (11a/n_HT20, 11ac_ VHT20)
5510 Mz ~5710 Mz (11n_HT40, 11ac_ VHT40)
5530 Mtz ~5690 Ml (11ac_ VHT80)

UNII-3 5745 Mz ~5 825 Mk (11a/n_HT20, 11ac_ VHT20)
5755 Mtz ~5795 Mk (11n_HT40, 11ac_ VHT40)
5775 Mt (11ac_ VHTRO0)

Model: SNH-P6415BN

Derivative model SNH-P6416BN

Modulation technique ~ WIFI : DSSS, OFDM
BT : GFSK

Antenna specification  Antenna type(2.4Glz WIFI) : Chip antenna, Peak gain : 3.50 dBi
Antenna type(BT, 56fz WIFI) : Chip antenna, Peak gain : 3.94 dBi
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Power source AC 120 V Adaptor (Output : DC 5.0V//2.0A)

Number of channels 2402 Mz ~2 480 M (LE): 40ch
2412 Miz ~2462 Mz (11n_HT20) : 11ch
2422 Miz ~2452 Mz (11n_HT40) : 7ch
5180 Miz ~5240 Miz (11a/n_HT20, 11ac_ VHT20) : 4ch
5190 Mt ~5230 M (11a/n_HT40, 11ac VHT40) : 2ch
5210 M (11ac_ VHT80) : 1ch
5260 Mtz ~5320 Mz (11a/n_HT20, 11ac_ VHT20) : 4ch
5270 Mz ~5310 ME (11a/n_HT20, 11ac_ VHT40) : 2ch
5290 Mk (11ac_ VHTSO0) : Ich
5500 Miz ~5720 Miz (11a/n_HT20, 11ac._ VHT20) : 12ch
5510 Mtz ~5710 M (11a/n_HT20, 11ac_ VHT40) : 6¢ch
5530 Mk ~5690 Mk (11ac VHTS0) : 3ch
5745 Mt ~5 825 Mk (11a/n_HT20, 11ac VHT20) : 5ch
5755 Mz ~5795 Mz (11n_HT40, 11ac_ VHT40) : 2ch
5775 Mk (11ac_VHTS8O0) : Ich

1.2. Test configuration

The Hanwha Techwin Co., Ltd. WISENET SMARTCAM FCC ID: NLMSNHP6415BN ,

IC: 21482-SNHP6415BN was tested according to the specification of EUT, the EUT must comply with
following standards and KDB documents.

FCC Part 15.247

ISED RSS-247 Issue 2 and RSS-Gen Issue 4
KDB 558074 D01 v04

ANSI C63.10-2013

1.3. Information about derivative model

The difference between basic and derivative model is external color, the other circuit diagram and software
are fundamentally the same.

- Basic model(SNH-P6415BN) : Metal braket, White color

- Derivative model(SNH-P6416BN) : Metal braket, Black color

- Derivative model(SNH-C6415BN) : Metal braket, White color

- Derivative model(SNH-C6415BNB) : Metal braket, Black color

- Derivative model(SNH-C6416BN) : Plastic braket White color

- Derivative model(SNH-C6416BNB) : Plastic braket Black color

1.4. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.5. Software and Firmware description
The software and firmware installed in the EUT is version 1.00_180109.
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1.6. 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).
—1.01 +10=11.01 (dB)

1.7. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.62 dB
okHz - 30MH:z 4.54 dB
Unc§rta1nty for Radiation emission test 30Mz - 101 436 dB
(include Fundamental emission)
Above 10z 5.00 dB

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

1.8. Frequency/channel operations

Ch. Frequency (M) Mode

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

03 2422 802.11n_HT40
06 2 437 802.11n_HT40
09 2452 802.11n_HT40

1.9. Worst case data rate

1. Radiated emission was performed with the EUT set to transmit at the channel with highest output
power as worst-case scenario.

2. Worst-case data rates were:
802.11b: 11 Mbps
802.11g: 54 Mbps
802.11n_HT20: MCS7
802.11n_HT40: MCS7
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2. Summary of tests
Section in Section in
FCC Part 15 RSS-247 & Gen Parameter Test results
- RSS-Gen 6.6 99% occupied bandwidth Pass
15.247(a)(2) RSS-247 5.2 (a) 6 dB bandwidth Pass
15.247(b)(3) RSS-247 5.4 (d) Output power Pass
15.247(e) RSS-247 5.2 (b) Power spectral density Pass
RSS-247 5.5
15.205 15.209 RSS-Gen 8.9, Radiated restricted band and emission Pass
8.10
15.247(d) RSS-247 5.5 Conducted spurious emission and band edge Pass
15.207(a) RSS-Gen 8.8 AC conducted emissions Pass
This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
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3. Test results

3.1.
Test procedure
ANSI C63.10-2013

Test setup

99% Occupied

Bandwidth

EUT

Attenuator

Limit

None; for reporting purpose only.

Test results

Spectrum analyzer

99 % bandwidth of 20 M bandwidth

Measured 99 % bandwidth(Mk)

Limit(M)
Frequency(Mk) 802.11b 802.11¢g 802.11n
2412 14.98 16.71 17.87
2437 14.98 16.64 17.87 -
2462 14.98 16.86 17.66

99 % bandwidth of 40 Mz bandwidth

Measured 99 % bandwidth (M)

Frequency (M) 802.11n Limit(Miz)
2422 36.24
2437 36.12 -
2452 36.35
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Marker Marker
Type | Ref | Tre | stimulus Rosponse | Function | Function Result | Type | Ref | Tre | Rosponse | Function | Function Rosult |
[ZF} 1 2.458033 GHz 1.99 dim | [ZF} 1 -0.13 dim | |
T1] [ 2.4531722 GHz =3.87 dim Occ Bw | 17.655571635 MMz T1] [ =6.65 dim Occ Bw | 36.353111433 Mz
T2 1 2 4708278 GHz -4.78 dim | T2 1 -5.44 dim |
¢ T e e B )i T R
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3.2. 6 dB bandwidth

Test procedure

KDB 558074 D01 v04 — Section 8.1 or 8.2
Used test method is section 8.1.

Test setup

EUT

Attenuator

Section 8.1

1. RBW = 100 kifz.

N A WD

VBW = 3 X RBW.
Detector = peak.

Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize
Measure the maximum width of the emission that is constrained by the frequencies associated with

Spectrum analyzer

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 kilz.

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

6 dB bandwidth of 20 Mz bandwidth

Measured 6 dB bandwidth(Mk)

Limit(Mtk)
Frequency(Mk) 802.11b 802.11¢g 802.11n
2412 10.56 16.50 17.58
2437 10.53 16.46 17.69 0.5
2462 10.78 16.43 17.66

6 dB bandwidth of 40 Mz bandwidth

Measured 6 dB bandwidth(Mk)

Frequency(Mk) 802.11n Limit (M)
2422 36.23
2437 36.28 0.5
2452 36.22
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802.11b 802.11¢g
Spectrum i'-;" Spectrum i'-;"
Rof Lovel 16,01 d8m  Offsat 11.01 db e RBW 100 kHz Rof Lovel 16,01 d8m  Offsat 11.01 db e RBW 100 kHz
b At 15d8  BWT 56.5 ys @ VBW 300 kH:  Mode Auto FFT p Art 15d6  8wWT S6.5 ys @ VBW 300 kHz  Mode auto FFT
[@1FF view _l [@1FF view |
o2[1] 0,20 di| oz[1] 0.35 di|
10 a8 = 10,5640 MHZ| 10 a8 16,4900 MHz]
et p——— ™ 5 di: o1 [ 1} 4.98 dim|
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CF 2.412 GHz 691 pts Hpan 50.0 MHz CF 2.412 GHz 691 pts Hpan 50.0 MHz
Marker Marker
_Typo | Rat | Tre | Stimulus | | Function | Function Result | _Type | Ref | Tre | Stimulus | | Function | Function Result |
M| 1 2.40679 GHz 0.25 dim | M| 1 2403751 GHz -4.98 dim |
ozl M 1 10.564 MHz -0.20 d& | ozl M 1 16,458 MHz -0.35 g8 |
¢ T T | 1 T e
Spectrum i'-;" Spectrum i'-;"
Rof Lovel 16,01 d8m  Offsat 11.01 db e RBW 100 kHz Rof Lovel 16,01 d8m  Offsat 11.01 db e RBW 100 kHz
b At 15d8  BWT 56.5 ys @ VBW 300 kH:  Mode Auto FFT p Art 15d6  8wWT S6.5 ys @ VBW 300 kHz  Mode auto FFT
[@1FF view _l [@1FF view |
] o2[1] 0.14 di| o2[1] 1.03 di|
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CF 2.437 GHz 691 pts Hpan 50.0 MHz CF 2.437 GHz 691 pts Hpan 50.0 MHz
Marker Marker
_Typo | Rat | Tre | stimulus | Function | Function Result | _Type | Ref | Tre | Stimulus | | Function | Function Result |
M| 1 2.431573 GHz -0.62 dbm | M| 1 2428751 GHz -6.49 dim |
ozl M 1 10.528 MHz 0.14 d8 | ozl M 1 16,462 MHz 1.03 g8 |
¢ T TR | 1 T e )y
Spectrum i'-;" Spectrum i'-;"
Rof Lovel 16,01 d8m  Offsat 11.01 db e RBW 100 kHz Rof Lovel 16,01 d8m  Offsat 11.01 db e RBW 100 kHz
b At 15d8  BWT 56.5 ys @ VBW 300 kH:  Mode Auto FFT p Art 15d6  8wWT S6.5 ys @ VBW 300 kHz  Mode auto FFT
[@1FF view _l [@1FF view _l
o2[1] 0.89 di| ] oz[1] 0,58 di|
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Marker Marker
_Typo | Rat | Tre | stimulus | | Function | Function Result | _Type | Ref | Tre | Stimulus | | Function | Function Result |
M| 1 2456645 GHz -1.16 dim | M| 1l 2453623 GHz -5.49 dim |
ozl M 1 10,781 MHz -0.56 d8 | ozl M 1 16.425 MHz 0.58 g8 |
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802.11n(HT20) 802.11n(HT40)
Spectrum i'-;" Spectrum i'-;"
Ref Lavel 16.01 dom  OFset 1101 OB e RBW 100 kHz Ref Lavel 16.01 dom  OFset 1101 OB e RBW 100 kHz
be At 1508 SWT  S6.5us @ VW 300 kH:  Mode Auto FFT be At 15d8  BWT 94845 @ VBW 300 kH:  Mode Auto FFT
@17k view _l @17k view _l
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Marker Marker
_Typo | Rat | Tre | stimulus | | Function | Function Result | _Type | Ref | Tre | Stimulus | | Function | Function Result |
M| 1 2.403172 GHz -5.12 dBm | M| 1 2.40394 GHz -3.36 dbm
ozl M 1 17.583 Mz -0.31 ¢8 | pz| M1 1 36.23 MHz 0.52 d& |
Spectrum i'-;" Spectrum i'-;"
Ref Lavel 16.01 dom  OFset 1101 OB e RBW 100 kHz Ref Lavel 16.01 dom  OFset 1101 OB e RBW 100 kHz
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_Typo | Rat | Tre | stimulus | | Function | Function Result | _Type | Ref | Tre | Stimulus | | Function | Function Result |
M| 1 2.428172 GHz -5.00 dim | M| 1 2.41882 GHz -8.48 dbm
ozl M 1 17,692 MHz -0.41 d8 | pz| M1 1 36.28 MHz -0.64 g8 |
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be At 1508 SWT  S6.5us @ VW 300 kH:  Mode Auto FFT be At 15d8  BWT 94845 @ VBW 300 kH:  Mode Auto FFT
@17k view _l @17k view _l
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Marker Marker
_Typo | Rat | Tre | stimulus | | Function | Function Result | _Type | Ref | Tre | Stimulus | | Function | Function Result |
M| 1 2.453172 GHz -6.59 dBm | M1 1 2.43382 GHz -3.15 dbm |
ozl M 1 17,656 MHz 0.54 ¢8 | pz| M1 1 36.22 MHz -1.23 g8 |
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3.3. Output power

Test procedure

KDB 558074 D01 v04 — section 9.1.1 or 9.1.3 and 9.2.3.2
Used test method is section 9.1.3 ,9.2.3.2

Test setup

Power meter,
Power sensor

EUT Attenuator

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 B WD =

Section 9.1.3

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

Section 9.2.3.2

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

Limit

According to §15.247(b)(3), For systems using digital modulation in the 902~928 Miz, 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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According to RSS-247 5.4 (d), For DTSs employing digital modulation techniques operating in the bands
902-928 MHz and 2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in Section 5.4(e).

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

Measured output power (dBm)

2412 Mk 2437 Mk 2462 Mt
Mode Peak Average Peak Average Peak Average
11b 17.91 15.19 16.94 14.48 16.71 14.08
I1g 20.77 12.64 19.95 11.66 19.79 11.06
1ln_HT 20 20.38 11.98 19.38 11.17 18.16 10.42
— 2422 M 2437 M 2452 M
Peak Average Peak Average Peak Average
11ln_HT 40 20.27 11.84 19.05 10.87 18.94 10.39
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34.

Power spectral density

Test procedure
KDB 558074 D01 v04— section 10.2

Test setup

EUT Attenuator Spectrum analyzer

Section 10.2

L.

Set analyzer center frequency to DTS channel center frequency.

. Set the span to 1.5 times the DTS channel bandwidth.
. Set the RBW : 3 kiz = RBW = 100 ki
. Set the VBW > 3 X RBW.

2
3
4
5. Detector = peak.
6.
7
8
9.
1

Sweep time = auto couple.

. Trace mode = max hold.
. Allow trace to fully stabilize.

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

0. If measured value exceeds limit, reduce RBW(no less than 3 Klz) 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 kifz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.

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

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-P-5101-14 Rev. 5 KES A4



s

KES Co., Ltd.

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

Test report No.:

KES-RF-18T0006-R1
Page (19 ) of (62)

Test results

PSD of 20 Mz bandwidth

Measured PDS(dBm/3kik) o
Limit(dBm/3kikz)
Frequency(Mk) 802.11b 802.11¢g 802.11n
2412 -7.54 -13.68 -14.35
2437 -8.25 -14.23 -14.88 8
2462 -8.67 -15.34 -15.24
PSD of 40 Mz bandwidth
Measured PDS(dBm/3kiiz)
Frequency(Mk) 802.11n Limit(dBm)
2422 -15.19
2437 -16.79 8
2452 -16.31
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802.11b 802.11¢g
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fo art 15d8  BWT 2.5ms @ VBW 10 kHz  Mode Auto FFT fo ant 15dB  BWT 3.8ms @ VBW 10 kHz  Mode Auto FFT
[®1FF view [®1FF view
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Markar Markar
Type | Ret | Tre | Stimulus | | Funetion | Funetion Result | Type | Ret | Tre | Stimulus | | Funetion | Funetion Result |
M1 1 2 460889 GHz -8.67 dém | M1 1 2 468295 GHz -15 34 dm |
¢ T e | )t e
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802.11n(HT20) 802.11n(HT40)
rSpel:l:mrl! ;'-‘;" rSpel:l:mrl! ;'-‘;"
Rof Lovel 16,01 d8m  Offsat 11,01 dB @ RBW 3 kiz Rof Lovel 16,01 d8m  Offsat 11.01 dB & RBW 3 kiz
po ant 15de  SWT 3.8 ms @ VBW 10 kHz  Mode Auto FFT po Art 15dB  BWT 6.3ms @ VBW 10 kHz  Mode Auto FFT
I.\Dk View I.\Dk View
Mi[1] 14.35 dBm| mi1] 15.19 dBm|
10 o 2.4107210 GHz| 10 o 24269640 CHz|
0 i 0 i
10 a8 r -10 di 25
e o bl Ll diny deat) i1|I.|.] Lo idnats 1o Lo bliapdy i d i )
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60 o al U*j_.l;
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80 db 80 db
CF 2,412 GHz 691 pts Span 76.0 MHz CF 2,472 GHz 691 pts Span 49.0 MHz
Marker Marker
Type | Ret | Tre | Stimulus | | Function | Function Result | Type | Ret | Tre | Stimulus | | Function | Function Result |
M1 1 2410721 GHz ~14.35 dém | M1 1 2.426064 GHz ~15.1 dém |
[ o § o
Spectrum |'w Spectrum |'w
Rof Lovel 16,01 d8m  Offsat 11,01 dB @ RBW 3 kiz Rof Lovel 16,01 d8m  Offsat 11.01 dB & RBW 3 kiz
po ant 15de  SWT 3.8 ms @ VBW 10 kHz  Mode Auto FFT po Art 15dB  BWT 6.3ms @ VBW 10 kHz  Mode Auto FFT
I.\Dk View I.\Dk View
Mi[1] 14.88 dBm| mi1] 16.79 dBém|
10 g8 2.4357580 CHz| 10 o8 2.4407580 CHz|
0 i 0 i
10 a8 T ~10 df e
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Marker Marker
Type | Ret | Tre | Stimulus | | Function | Function Result | Type | Ret | Tre | Stimulus | | Function | Function Result |
M1 1 2 438768 GHz ~14.88 dém | M1 1 2440758 GHz ~16.79 dém |
[ o § o
Spectrum |'w Spectrum |'w
Rof Lovel 16,01 d8m  Offsat 11,01 dB @ RBW 3 kiz Rof Lovel 16,01 d8m  Offsat 11.01 dB & RBW 3 kiz
po ant 15de  SWT 3.8 ms @ VBW 10 kHz  Mode Auto FFT po Art 15dB  BWT 6.3ms @ VBW 10 kHz  Mode Auto FFT
I.\Dk View I.\Dk View
Mi[1] 15.24 dBm| mi1] 16.31 dBm|
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Marker Marker
Type | Ret | Tre | Stimulus | | Function | Function Result | Type | Ret | Tre | Stimulus | | Function | Function Result |
M1 1 2.45514 GHz ~15.24 dém | M1 1 2436567 GHz ~16.31 dém |
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3.5. Radiated restricted band and emissions
Test setup

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

Turn Table

EUT
? 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 Mz
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 @z 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 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.

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 M
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

OB LOE

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)

)

ORI

1) If power averaging (RMS) mode was used in step (B, 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 MH, 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:
Fs = 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.

9. All channels, modes (e.g. 802.11b/g/n (20, 40 Mz BW)), and modulations/data rates were investigated

among DTS band. Only the radiated emissions of the configuration that produced the worst case

emissions are reported in this section.

A
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10. According to exploratory test no any obvious emission were detected from 9 kifz to 30 M.
Although these tests were performed other than open area test site, adequate comparison
measurements were confirmed against 30 m open are test site. Therefore sufficient tests were made
to demonstrate that the alternative site produces results that correlate with the ones of tests made in
an open field based on KDB 414788.

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 2400/F (klfz)
0.490 ~ 1.705 30 24000/F (kltz)

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 MLz 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.

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

Frequency (Miz) Distance (Meters) Radiated (¢V/m)
0.009 ~ 0.490 300 2 400 / F(klkz)
0.490 ~ 1.705 30 24 000 / F(kikz)

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

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

Note: Transmitting devices are not permitted in restricted frequency bands unless stated otherwise in
the specific RSS.
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Duty cycle

Regarding to KDB 558074 D01 _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 Ton time Period Duty cycle Duty cycle Duty cycle correction factor
(ms) (ms) (Linear) (%) (dB)
802.11b 1.304 3 1.463 8 0.8910 89.10 0.50
802.11g 0.260 9 0.347 8 0.750 1 75.01 1.25
802.11n(HT20) 0.2319 0.304 3 0.762 1 76.21 1.18
802.11n(HT40) 0.130 4 0.246 4 0.529 2 52.92 2.76

Duty cycle (Linear) = T, time/Period

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

802.11b // Middle channel

802.11¢g // Middle channel

Spectrum I“—? Spectrum I“—?
Ref Lavel 21.01 dom  Offsat 11,01 0B & RBW 10 MH: Ref Lavel 21.01 dom  Offsat 11,01 0B & RBW 10 MH:
be At 20 dB = SWT 10 ms @ VBW 10 MHz be At 20 dB = SWT 10 ms @ VBW 10 MHz
SGL SGL
[@ 1Pk Cirw ] [@ 1Pk Cirw
= EEE i Dmai1] PETTTREESTRENPS H 1 w o sl g e L T ™ o T
R 1.4638 ) Mrnrnr "”r"’p!:" | r“.‘jf B !"""‘dl MM e '“'".':s']};'f'&L
1 o i) 15.82 dim| 4 il 1T T | (g1 b il
1 4.4928 ms] ! ! 1 HE116 (9s]
| = Ll T
|
1 g 1D df
|
| | | | |
. | I | | |
B T 30 T T
. I | L4 | | |
7 T ' i % v v
=50 di T S0 T
60 i - 40 -
-70 dB -70 dB
CF 2.437 GHz 691 pts 1.0 ms/ CF 2.437 GHz 691 pts 1.0 ms/
Marker Marker
Type | Ref | Tre | stimulus 1 | Function | Function Rosult | Type | Ref | Tre | stimulus 1 | Function | Function Rosult |
M1 1 4.4928 ms 15.82 dbm M1 1 4.8116 ms 11.63 dem
pz| M1t 1.3043 ms 0.07 g8 pz| M1t 260.9 s 4.46 08
oz M1l 1 14638 ms 0.01 ¢8 oz M1l 1 347.8 ps -38.45 d8
T Ready LLELELELE] = g 11 Ready LLELELELE] = g

802.11n(HT20) // Middle channel

802.11n(HT40) // Middle channel

Spectrum 1 I“—? Spectrum 1 I“—?
Ref Lavel 21.01 dom  Offsat 11,01 0B & RBW 10 MH: Ref Lavel 21.01 dom  Offsat 11,01 0B & RBW 10 MH:
be At 20 dB = SWT 10 ms @ VBW 10 MHz be At 20 dB = SWT 10 ms @ VBW 10 MHz
SGL SGL
[@ 17¥ Cirw [@ 17K Cirw
- DafLL 002 dt GETEY .60 di]
o " P " s o |} aay B ot i .02 'J
o o 1 T o W o W W g FAAM P b PP W B PRy AAAD A A A bk Ak A S
Ig i T T 1hdda fir o | 1T 7 T T T | | [ ] F i sl
| | | 5.9928 m | [ Qi
a4 T T o | T 1 T
i | | | L] | | | | |
| [ I | ' |
I I LT = [T |
L j | I Il [ | |=
e w w v o 5 = v vy W r v & % *
=50 di T =50 di T
60 i - 60 i -
-70 dB -70 dB
CF 2.437 GHz 691 pts 1.0 ms/ CF 2.437 GHz 691 pts 1.0 ms/
Marker Marker
Type | Ref | Tre | stimulus | mesponse | Function | Function Rosult | Type | Ref | Tre | stimulus 1 | Function | Function Rosult |
M1 1 4.4528 ms 11.93 dem | 1 4.4348 ms 7.60 dbm
pz| M1t 231.9 s 2.25 g8 pz| M1t 130.4 is 4,52 g8
oz M1l 1 304.3 ps -0.02 d8 oz M1l 1 246.4 s 0.65 ¢8
T Ready LLELELELE] = A 11 Ready LLELELELE] = g
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Test results (Below 30 Miz)

Mode: 802.11¢g

Distance of measurement: 3 meter

Channel: 01 (Worst case)
Frequency Level Ant. Pol. CF Fa Field strength Limit Margin
(M) (dBuV) (H/V) (dB (dB) (dByV/m) (dB4V/m) (dB

No spurious emissions were detected within 20 dB of the limit

. .
Horizontal Vertical
- 7 - 7
Spectrum E“—? Spectrum E“—?
Raf Lovel 57,00 dapv & RBW (CISPR) 200 iz Raf Lovel 57,00 dapv & RBW (CISPR) 200 iz
= At 0dé SWT 13.4ms & VBW 3 kHz Mode Auto FET = At 0dé SWT 13.4ms & VBW 3 kHz Mode Auto FFT
l.\pk Max l.\pk Max
50 daus 50 daus
40 day 40 cys
30 a8y 30 a8y
20 a8y 20 a8y
10 oy 10 oy
e &
- LV N i et a T UN TP fis, s
Ra e GRFETRTR SELL T EA RGN TSRS YIRS | B SUI ST SRPRORTY P aka i 00 [VRTTTIRR DR LTAPIVH PRSPV (SRR S 0| ORI Y R
-10 dBu -10 dBu
20 days 20 days
30 iy <30 oy
-0 -0
Start 9.0 kHz 691 pts S 150.0 kHz Start 9.0 kHz 691 pts S 150.0 kHz
Spectrum 2 @ = Spectrum 2 @ [
Rof Lovel 67.00 dBpv & RBW (CISPR) 9 kHz Rof Lovel 67,00 deuv & RAW (CISPR) 9 kHz
At 008 SWT 2.1ms w VBW 100 kHz _ Made _tuto FFT At 008 SWT 2.1ms w VBW 100 kHz _ Made _tuto FFT
@ 1Pk Max @ 1Pk Max
60 d8y 60 d8y
S0 [T S0 '
40 dEy 40
30 day 30 day
20 on, 20 on,
10 By 10 g8y
M itga o, phoin ooty ey bkt st o byl it ditind I‘"ML.J., BT T e T L P MR e L L8 PR PP R
0 dB- 0 dB - s
-10 gy -10 gy
<20 coys <20 coys
<30 daus <30 daus
Start 150.0 kHz 691 pts Stop 30.0 MHz Start 150.0 kHz 691 pts Stop 30.0 MHz
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Test results (Below 1 000 Miz) — Worst case

Mode: 802.11g
Distance of measurement: 3 meter
Channel: 01 (Worst case)
Horizontal // Vertical
Model : BNH=-P&E415BM Standard tFCC Part.15Class B3 m
Op. Mode T WIFI(2 . 4G)
Dparator 1 KES
AC Power :
Ramark1
[dB{uv/m)]
100

Final itam{H.QP)
Final ltam{V, OP)

Leval
o

500.00 1000.00

Frequency [MHz]
No. Frequency (P) Reading c.f Result Limit Margin Height Angle Remark
QP QP QP QP

[MHz] [dB(uv)]  [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [cem] [deg]

1 244 370 H 61.6 -26.3 35.3 46.0 10.7 150.0 266.0
2 417.758 H 58.6 -20.3 38.3 46.0 7.7 110.0 68.0
3 482.626 H b5.3 -18.4 36.9 46.0 9.1 100.0  330.0
4 556.953 H 55.1 -16.2 38.9 46.0 7.1 180.0  307.0
5 631.158 H 52.0 -14.7 37.3 46.0 8.7 170.0  307.0
6 705.484 H 50.4 -13.8 36.6 46.0 9.4 150.0 266.0
7 322.819 V 557 -23.7 32.0 46.0 14,0 200.0 245.0
8 417,758 55.0 -20.3 34,7 46.0 11.3 150.0  113.0
9 482 .626 547 -18.4 36.3 46.0 9.7 120.0  141.0
10 556.953 b5.5 -16.2 39.3 46.0 6.7 170.0  350.0
1 631.158 V 52.8 -14.7 38,1 46.0 7.9 100.0 154.0
12 705,484 V 50.6 -13.8 36.8 46.0 9.2 180.0  359.0
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Test results (Above 1 000 M)

Mode: 802.11b

Distance of measurement: 3 meter

Channel: 01

- Spurious

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

(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)

1337.20 50.86 Peak H -6.98 - 43.88 74.00 30.12
1 505.07 55.01 Peak H -5.92 - 49.09 74.00 2491
1 670.00 50.64 Peak H -4.32 - 46.32 74.00 27.68
1334.30 52.77 Peak v -7.00 - 45.77 74.00 28.23
1 505.10 54.83 Peak v -5.92 - 48.91 74.00 25.09
2162.10 49.02 Peak v -0.65 - 48.37 74.00 25.63

- Band edge

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

(itz) @a | MO @) (dB) (dB) (dBV/m) | (dBV/m) |  (dB)
2385.14 53.26 Peak H -0.23 - 53.03 74.00 20.97
2 384.96 48.64 Peak v -0.23 - 48.41 74.00 25.59
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
(Specrum Slerecon 5 (Specrum Slerecon 5 =)
Raf Lavel 112,00 dBuv ® RBW 1 MHz Raf Lavel 112,00 dBuv ® RBW 1 MHz
100 dBuvr-1- Mi1[1] 100 dBuvr-1- Mi1[1]

,::::9'2.3 GHz M M 2.42 GHz ,::::9'2.3 GHz M M 2.42 GHz
_W'ET“'J Ref | ”:.I Htimnﬂ_l.:l e n:::;‘:‘:p'a |__Function__| Function Rosult | _W'ET“'J Ref | ”:.I stimnﬂ_u;] e | “::f::‘:uu |__Function__| Function Rosult |
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Horizontal // Peak for 1 iz to 3 Cliz

Vertical // Peak for 1 Gz to 3 Gz

Spectrum 3 (X 0
Ref Level 112.00 dBuv = RBW 1 MHz
At 15 dl  SWT 2 ms & VBW 3 MH: Mode auto Sweep
[@ 17k view

15 d  SWT 2 ms & VBW 3 MHz

———

Mode Auto Sweep

Spectrum 3 (0
Ref Level 112,00 dBuY = RBW 1 Mz
A
(@ 175 viow

TEN] 50,64 digv| TTFY] 39,02 dbgiv|
'll' M1 1.67000 GHz 2 2.16210 GHz
100 dBu wi1[1] | 106,01 dByv| 100 gLV Mf1] ﬂ 102,77 dipy|
2.41390 GHz | 241390 GHz
w0 90 iy i
BO di 80
70 0 a8
” | L
40 digs - 40 dag
0 ¥ AI v .| ||1 2 1 1 ll!l.ﬂl
==y Y IO FOPY IFTIRP ¥ I R NSNS FOTSYVO W PR [ TIPS R NN W Y, TLNPY FURRTII AR ST 1 SRS B N SN T
40 ditas 40 c
30 dby 30 g8
20 digs 0
Start 1.0 GHz 691 pis Stop 3.0 GHz Start 1.0 GHz 691 pts Stop 3.0 GHz
Marker Marknr
Type | Rof | Tre | stimulus | __Response | Function | Function Result | Type | Ref | Trc | stimulus | __Response | Function | Function Rosult |
M1 | 24138 GHz | 106.81 dipv | ML 1 24139 GHz 102,77 dByv
Mz | I 1.3372 GHz | 50.86 dBuv | Mz | | 1,3343 GHz 52,77 dByv
M3 1 1.50507 GHz | 5E5.01 dBpv | m3| 1 1.5051 GHz £4.83 dBpv |
M4 1 1.67 GH2 50.64 dByv M4 1 2.1621 GHz 49.02 dByuv
T Nessuring.. ) )il Feasurina. LRLLLED W8
. .
Horizontal // Peak for 3 (i to 18 G Vertical // Peak for 3 Gz to 18 Giz
Spectrum 4 (%) I . Spectrum 4 (%) I .
Raf Lavel 97.00 dapv - RBW 1 MHz Ref Lavel 97.00 dauv - RBW 1 MHz
At 10d8  SWT 45ms @ VBW 3 MH:  Mode Auto Sweep At 10 di  SWT 45ms & VBW 3 MH:  Mode Auto Sweep
@17k View @17k View
90 aBy 90 By
80 iy 80 iy
70 a8y 70 g
40 day 60 gay!
50 g8y 50 By

i g s L e Tt et I ) BT e fadthgp”

T Tt PR TN

i Y e (P Y Y

e Adm N

30 a8y 30 a8y

20 by 20 diy

10 g 10 g

0 diy 0 diy

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
e Sep 00 S e Sop o0 c
Markor Markor

) Meamnas L e

—

e I

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

2. Average test would be performed if the peak result were greater than the average limit.
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s

Mode:
Distance of measurement:
Channel:

802.11b
3 meter
06

- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1502.20 53.09 Peak H -5.95 - 47.14 74.00 26.86
1334.30 51.33 Peak % -7.00 - 4433 74.00 29.67
1 499.30 50.78 Peak % -5.98 - 44.80 74.00 29.20

Horizontal // Peak for 1 iz to 3 Cliz Vertical // Peak for 1 (fz to 3 (i

Spectrum 3 (%) [ Spe (%) Spectrum 3 (X [us m < (x)
Raf Lavel 112.00 dip - ROW 1§ Mz Rel Level 112,00 diyv - ROW 1 MHz
ALt 15 dB  SWT 2 ms & VBW 3 MH:  Mode Auto Sweep At 15dB  SBWT 2ms & VBW I MH: Mode Auto Sweep
@ 1Pk View @ 1Pk View
Mz[1] R F TT§Y] 50,70 ddpv|
1.49930 GHz
100 mif1] | 100 By —1 M) | 104.77 dBgy|
243700 GHz
90 diy B gt E— - - E— — ——
B0 Ry BO g8y |
20 ! 70 e ||
60 dBL
60 i \I " | |
50 Ay LA i o v e =
f T YU PR NPT PR Y TIRTTNY SRT
SV N U . W R [P S RS S LT S P R S - s - +
40
30 d
30 dby
20 dBuv—
20 diys |
S — R — L Start 1.0.0Hz Sy Stop 3.0 GHz
Start 1.0 GHz 691 pts Stop 3.0 GHz Markar
Marker Type | et | Tre | Stimulus | wesponse | Function | Function Result |
_Type | Ret | Tre | stimulus | mesponse | Function | Function Resubt | ML 1 2.437 GHz 104,77 dByY I
M1 | 1 2.437 GHz 107.67 dagV M2 1 1.3343 GHr £1.33 dBpv
Mz 1 1.6022 GMz 53.06 dByv Mz 1 14563 Ghz 50,78 dBuv
e ) | [ Teasmna. Lo w8

Horizontal // Peak for 3 (i to 18 @iz

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

Spectrum 4 [£3) .

Raf Lavel 97.00 dapv - RBW 1 MHz

Raf Lavel 97.00 dapv

Spectrum 4 [£3) .

- RBW 1 MHz

At 10dE  SWT 45 ms & VAW 3 MH:  Mode Auto Sweep Art 10 di  SWT 45ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
90 By 90 By
80 T 80 T
70 dy 1 70 aBy! T
60 oy 40 day
S0 By t S0 dby +
ISRTRY Ty ro STt IV N1 S AR \ ! DY | TR L T M " i L R
o . e aain Mttt ety i, M, Lo o pis e L W g ™ Wl e g g gt o aad oty e b
30 oy 30 day
20 dny 20 dny
10 day 10 day
Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
Markor Markor

T e T e

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11b
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | MO @) (dB) (dB) @BA/m) | @BA/m) | (dB)
1334.30 49.58 Peak H -7.00 - 42.58 74.00 31.42
1 490.60 51.94 Peak H -6.03 - 4591 74.00 28.09
1334.30 51.85 Peak Vv -7.00 - 44 .85 74.00 29.15
1499.30 55.03 Peak A\ -5.98 - 49.05 74.00 2495
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBuY) ceamodel @ (dB) (dB) @BA/m) | @BN/m) | (dB)
2 487.00 49.39 Peak H -0.04 - 49.35 74.00 24.65
2 483.50 47.24 Peak A\ -0.05 - 47.19 74.00 26.81

Restricted band // Horizontal // Peak

Restricted band // Vertical // Peak

rSpm:trum (IS [} (%] rSpt:l:trum € - € - 2 a
Raf Lavel 112,00 dBuv & RBW 1 MHz Raf Lavel 112,00 dBuv & RBW 1 MHz
o ALt 15d8 SWT 7.6 us & VBW 3IMH:  Mode auto FFT o ALt 15d8 SWT 7.6 us & VBW 3IMH:  Mode auto FFT
@ 1Pk View @ 1Pk View
2 2(1] 2(1]
_ma]éu-;_- - i N M1f1] 100 B — M1[1]
90 8y 90 oy
o, "l B0 dBy \._
70 L - 70 % T
60 dBy 60 By
50 day G e —— = 50 diy - ;_d_ == s , =
40 dBys 40 abys
30 cRu 30 cRu
20 diy = 20 oy =
Start 2,455 GHz 691 ﬂ: 822 2.51 GHz Start 2,455 GHz 691 ﬂ: 822 2.51 GHz
Marker Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Rosult | Type | Ref | Tre | Stimulus | Response | Function | Function Rosult |
M1 1 2.4635 GHr 47,34 diuy M1 1 2.4635 GH; 47,24 dBuv
Mz 1 2.487002 GHz 49.39 dBuv Mz 2.406872 GHz 47.21 dBuv
M3 2.5 GHz 44,83 dBpv M3 2.5 GH; 47.13 dipv
-r St — - _———
) Heasuring..  EENERNED W 4 ) Heasuring..  EENERNED W 4
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 (z to 3 Gz

Spaectrum 3

Mode Auto Sweep

[
v

o

e [

Ref Level 112,00 dbuy = RBW 1 MHz
At 1548 SWT 2 ms & VBW 3 MH:
[@ 17k view

Spaectrum 3
Ref Level 112.00 dBuv = RBW 1 MHz
At 15 dE  SWT 2 ms & VBW 3MH:  Mode Autc Swesp
[@ 17k View

B1.94 dopv|

RN

RN

h‘ 1.49060 GHz

100.97 dipv]
1

100 By Mi[1] 102.01 dByv] 100 dbys 11
2.46310 GHz I
0 dBu 0 dBu
B0 dBys B0 dBys
70 deas 70 deas
60 déys | . 60 déys I
= - [ T = ]
= 1 Ll Y ] |
50 diys t :
eeingy R WO, U PR TR TR TR (RS YW RO VN U VOVR PRI OO [ e b IRV NS LWV RPN IO [P VT W [V I ST A P
40 dbs 40 diu
» »
20 dis 20 dis
Htart 1.0 GHz 691 Ell BQDE 3.0 GHz Htart 1.0 GHz 691 Ell BQDE 3.0 GHz
Marker Marker
Type | Ref | Tre | Stimul | | Fumction | Function Result | Type | Ref | Tre | Stimul | | Fumction | Function Result
M| 1 2.4631 GHz | 102.81 dogv | M| [ 2.4602 GHz | 100.97 @iV |
M2 1 1.3343 GHz | 49.58 dagy | M2 1 1.3343 GHz | 51.85 dagV |
M3 i 1.4806 GHz £1.94 dbipV M3 i 1.4993 GHz £5.03 dBpV

Measuring...

4L

Feosurng.  WLLED W8

Horizontal // Peak for 3 (i to 18 @iz

Vertical //

Peak for 3 Gz to 18

Giiz

2 ()
Raf Lovel 97.00 d5pv

- RBW 1 MHz

(<} Spectrum 4

®

Raf Lovel 97.00 d5pv - RBW 1 MHz

(<} Spectrum 4

®

At 10dE  SWT 45 ms & VAW 3 MH:  Mode Auto Sweep Art 10 di  SWT 45ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
90 By 90 By
50 day 50 day
70 by 70 diy
40 day 60 days
50 diy 50 diy

T T \ i \ i Puchaast A, " e

t;» T Sl Mo W SUNWTE WSROI e Y, LT o R :0“"‘4"-\4 i L e T Y SR LY NPT, | i sl it
30 oy 30 day
20 dny 20 dny

10 day 10 day
0 diy 0 digs
Start 3.0 GHz 691 pts Stop 1.0 GHz Start 3.0 GHz 691 pts Stop 1.0 GHz
b Sep 00 S b Sop o0 c
Markor Markor

—

T T ™ R )i

e T

Note.

1. No spurious emission were detected above 3 (lfz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11¢g
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | MO @) (dB) (dB) @BA/m) | @BA/m) | (dB)
1334.30 49.19 Peak H -7.00 - 42.19 74.00 31.81
1499.30 56.09 Peak H -5.98 - 50.11 74.00 23.89
1334.30 52.21 Peak Vv -7.00 - 45.21 74.00 28.79
1505.10 58.14 Peak A\ -5.92 - 52.22 74.00 21.78
2544.10 53.16 Peak A\ 0.15 - 53.31 74.00 20.69
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2 390.00 59.32 Peak H -0.22 - 59.10 74.00 14.90
2 390.00 48.18 Avg H -0.22 1.25 49.21 54.00 4.79
2 390.00 52.06 Peak A\ -0.22 - 51.84 74.00 22.16
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Lspectrum e (%) & €@ E tictmm Lol ] 8 Q3 E
LRI == - : o = . — =
90 dbu—+ IJ"-"I 90 At .-':I. i
60 [T, : .. I£ - 40 “4(..".
EEI.___‘ A o AL B e ?_av gt - ll I T S g
%2.0‘(“? ﬁqlﬂ\ B\_OE?.QZCHI .:!::t 2.3 GHz M_IE Hk_ﬂe?.i?GHl
] 'rﬂvf_;l Ret | rrtll Slimui‘u?‘ — | pone | unction Function Besult | ] \ﬂvf_‘:-:l Rrof | |n:|| . | Function | Function Result |
= bi § s o | Heasuring.. EESRRESER a A - n - | Measuring... .Illlm A
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Restricted band // Vertical // Average

Restricted band // Horizontal // Average
(]

Spectrum 2 (X) il
Ref Level 112.00 dBuY - RBW 1 MHz
At 1568 SWT 17 us & VBW 3IMHz  Mode Auto FFT
Count 100,100
[@17m AvgPwr

|
Start 2.3 GHz

691 E! BKI'IE 2.42 GHz
Marker
| Type | met | Tre| Stimulus I | Function Function Result |
M1 1 231 Gz 36,10 dBpY
mz| 1 2.36993 GHz 47.97 depv |
M3 1 2.39 GHz 48.18 dBpv

-

12[1] 47,97 dipv]
2.389830 OHz
100 O 11[1] a6, 10 dBgY|
e et
90 oy /
|
E0 o T
70 iy }JI
60 -
/
= w |/ Blank
W ¥
a0 —
30 &
20 dau:
i

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum 3 () a E Spectrum 3 () (%) E
Raf Lavel 112,00 dBuv - RBW 1 MH:z Ref Lavel 112,00 dBuv - RBW 1 MHz
At 15d8 SWT 2ms & VBW 3 MH:  Mode Auto Sweep Art 15d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
12[1] 19,19 dBpv| 14[1] 53,16 dBpv|
.1’ 1.33430 GHz 11 254410 GHz]
100 diy 111 10536 dBpV| 100 dauv ITEN] 10064 dBpY|
241970 aHz| 2417390 aHz|
50 sy 50 day
80 day 80 dBs
1
70 dau ll] ol L
60 68 s 60 diy - 4 -
50 ¥ }‘ / ll\" TSN I JL.-\ F Am I S . e W ll\a L S
2 e 1 e p L L, b I A syl el i bk
s Lo Y Y Pl Y TN WP TRURPPY [V TE TR DRI (| I AT e i 1 . . WA
40 dBy
40 doy
30 gty
30 day
20 cays
20 dny
Start 1,0 GHz 691 pts Stop 3.0 GHz
Start 1.0 GHz 691 pts Stop 3.0 GHz Morkar
Marker Type | ket | Tre | Stimulus | | Function | Function Result |
Type | Ref | Tre | Stimulus | ®esponse | Function | Function Rosult | Mi| 1 2.4139 GH:2 100,64 dBpy
M1 1 2,4197 GHz | 105,356 dBp | mz| 1] 1,3343 Gz | 52.21 dByv I
mz| 1 1.3343 GHz 45,15 dByY | M| 1 1.5051 GHz 58,14 dBUY |
M3 1 1.4535 GHz 56,50 BV M+ 1 25441 GHz £3.16 dBuv

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 (lz

Spectrum 4 [£3) I .

Raf Lovel 97.00 d5pv - RBW 1 MHz

Ref Lavel 57.00 dauy

Spectrum 4 [£3) I .

- RBW 1 MHz

art 1002 SWT 45ms @ VBW 3 MH:  Mode Autc Sweep art 10d8  SWT 45ms @ VBW 3MH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
90 oy 90 diy
80 day 80 day
70 dBy 70 diy
40 day 60 oy
S0 iy 50 diys

b SR

ALY g

e e, S WYY PUTWRERS NP Yy ST S, WO DU el o P oy bt o iy Pt

40 ! - w 40 =¥ a c il

30 oy 30 day

20 day 20 day

10 day 10 day

0 diy 0 diy

Start 3.0 GHz 691 pis Stop 10.0 GHz Start 3.0 GHz 691 pis Stop 10.0 GHz
— b S I L i ALl
Markor Markor

) T T ™ R

e T

—

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

2. Average test would be performed if the peak result were greater than the average limit.

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd.
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
The authenticity of the test report, contact shchoi@kes.co.kr

KES-P-5101-14 Rev. 5

KES

A4



s

KES Co., Ltd.

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

Test report No.:

KES-RF-18T0006-R1
Page (36 ) of (62)

Mode: 802.11¢g
Distance of measurement: 3 meter
Channel: 06
- Spurious
Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBuV) H/V) (dB) (dB) (dBxV/m) (dBxV/m) (dB)
1 493.50 57.07 Peak H -6.01 - 51.06 74.00 22.94
1334.30 51.80 Peak v -7.00 - 44.80 74.00 29.20
1 499.30 55.19 Peak v -5.98 - 49.21 74.00 24.79
Horizontal / Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
Ref Level 112,00 dbuy - RBW 1 MMz Rel Level 112.00 dBuY - RBW 1 Mhz
At 15 dB  SWT 2 ms & VBW 3 MH:  Mode Auto Sweep ALt 158 SWT 2ms & VBW 3 MH:  Mode Auto Swesp
.. 1Pk View @ 1Pk View
Mz[1] 5707 anpv| ¥ RN 55,19 dnyv]
) 1 1492150 GHz | 149920 GHz
oot e s | [ s A prinpind
w0 | 50 By —1- e E— — — — — ﬂ»— —
B0 By 80 L
0 | 70 II |
. I oy i
60 diy T Il 5 X i I|
L 1 ' i e YTy o A T
e L 1 ST SVPRI FTEREOTR, BUCTTR [ T SR R ‘:;v- T PR e ._.?._ww..-w.., SUPPEY BT T PR R it g ] M g
ﬁ; 30 day I
20 20 o8y T
Btart 1.0 GHz 691 pts Stop 3.0 GHz_ %.ucm = StepAn o
Markar _Type | Ret | Tre | Stimulus | mesponse | Function Function Result |
_Type | Ref | Tre | sun:q:lg; - | inspansa | Fumetion | Funection Result | :2 : 2 ;‘_*3: g zi ;3 22”:
:: : ; 5535 GHz 57.07 nu:v M3 1 ;:-};sz GHz T du:\- |
il Tearurngr NEERENAD W8 P T Heasuring... m
Horizontal // Peak for 3 iz to 18 iz Vertical // Peak for 3 Gz to 18 (Hz
Spectrum 4 () Spectrum 4 (%) .
Ref Lovel 97.00 dbuy - RBW 1 MMz Ref Level 57.00 dapy - RBW 1 MMz
:(Il e 10 d8 BWT 45 ms & VBW 3 Muz Mode Auto Swesp .:nl: — 10 dib BWT 45 ms & VBW 3 MH: Mode Auto Sweep
10 dbu 10 iy .
o dByiv ] .
::Ioil.u GHE 691 Lll Iill'lE 18.0 GHz ::::::!.I'l GHz 691 E “I'IE 18.0 GHz
Heasuring... &) L ), | Heasuring... m
Note.
1. No spurious emission were detected above 3 (llz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11g
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1 490.60 55.83 Peak H -6.03 - 49.80 74.00 24.20
2127.40 48.84 Peak H -0.72 - 48.12 74.00 25.88
1334.30 50.99 Peak \% -7.00 - 43.99 74.00 30.01
1 496.40 54.54 Peak \% -6.00 - 48.54 74.00 25.46
1554.30 51.47 Peak v -5.44 - 46.03 74.00 27.97
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
() @y | M @ywy (dB) (dB) (dBV/m) | @BV/m) | (dB)
2 483.58 52.45 Peak H -0.05 - 52.40 74.00 21.60
2 483.50 52.28 Peak v -0.05 - 52.23 74.00 21.77
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
L:;pectrum ctru (X} (x} c (] g Lspef_r.mm (x} i n 3 (2] Spectrun i)
Ref Level 112.00 dBuY - RBW 1 MMz Ref Level 112.00 diyy = RBW 1 MMz
At 1S d8  SWT 7.6 us & VBW 3 MH:  Mode Auto FFT Att 15 dB  SWT 7.6 us & VBW 3 MHz  Mode suto FFT
O17% Viow_ = 017 Viow _ ==
M2[1] V2[1]
T D et M1l 10p-d— e 1]
50 aBuv St 50 dByv i
i
0 ca & &0 -
50 X 50 B -3 - -
= e B - .
20 S T 20«
Start 2. 455 GHz 691 ﬂ'\ B\_OE 2.51 GHz Btart 2455 GHz 691 pts m 2.51 GHz
Marker Marker
Type | Ref | Tre | Stimulus | | unction Function Result | Type | Ref | Tre | Stimulus | |__Function | Function Result |
. SR IR Y i ; X — T
s B AT o 3 B8 e | ve.1 douy
2 T Feavurna.. GRANRARAD W8 P )il T Fessuring WAMMLALLD W A4
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. .
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
s O ey ——— G
Ref Level 112,00 dBuY - RBW 1 M Rof Level 112,00 digy - RBW 1 Mz
ALt 15 af SWT 2 ms & VBW 3 MH: Moda Auto Sweep ALt 15 di BWT 2 ms & VBW 3 MH: Modae Auto Sn@ﬂp
@ 1Pk View 8 1Pk Viaw
RN F0.0% anpv] Y] 51,47 dopv]
M1 2.12740 GHz M1 1.t 30 GHz|
100 a8y Mi1[1] ‘l L0007 dBpv| 100 gy M) 99,00 digiv]
245440 GHz 2. 46890 GHz
90 SV 0 By I
80 day : o e
— | 70 days
| &0 L 3
60 day |[ . ) [l
TL M, 50 e J{ .‘“E L e
S0 cEy T T R R T B R e L L L T e e
ey g ORI YL VO PP U ST T T I VO M T 40 Sl ™ - ——
40 L 3
30 g8y
30 dau
20 dau
0
(Sor o crir 691 pis Stop 3.0 Giiz
Start 1,0 GHz 691 pts Btop 3.0 GHz Marknr
Marker Type | Rof | Trc Stimulus. |___Response | Function | Function Result |
Type | Rt | Tre | Stimulus | mesponse | Function | Function Result | W T 2.4683 GHE 99,00 dBpV T
M 1 2,4544 G1E 10087 dBpv T wzl | 1 13343 Gz | 50.99 dBuv |
M?_ 1 1.4906 GHz £5.83 dBpv | M3 1 1.4964 GHx 54.54 dBpv ||
M3 1 2.1274 GMz 48.84 dBpv M4 1 1.6543 GHz £1.47 dBuv
. .
Horizontal // Peak for 3 (Hz to 18 (iiz Vertical // Peak for 3 Gz to 18 (ffz
Spectrum 4 () Spectrum 4 ()
Ref Level 57.00 dapy - RBW 1 M Raf Level 97,00 dByy - RBW 1 Mz
ALt 10 dib BWT 45 ms & VBW 3 MH: Modae Auto Sweep Alt 10 d8 BWT 45 ms & VAW 3 MH: Mode Auto SWNE
@ 1Pk View @ 1Pk View
S0 o 0 L
L] L B0 O
70 cous 70 o
a0 L a0 I
SO d8y S0 &
a Porin
;;—v—vk-,,--. O W LSS K T Y DO e o ML :;—-ul-—\. PR e P 0 NS WP Vo SV VT NN, ksl s e
30 {5 30 L
20 20 L
10 ¢ 10 dBuv
" i
Start 3.0 GHz 691 E “UE 18.0 GHz Start 3.0 GHz 691 EE! “lﬂg 18.0 GHz
Markar Markor

Note.
1. No spurious emission were detected above 3 (lz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 01
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1 496.40 57.15 Peak H -6.00 - 51.15 74.00 22.85
1 166.40 50.58 Peak A\ -8.07 - 42.51 74.00 31.49
1334.30 51.99 Peak A\ -7.00 - 44.99 74.00 29.01
1499.30 58.02 Peak A\ -5.98 - 52.04 74.00 21.96
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | T @) (dB) (dB) @BA/m) | @BA/m) | (dB)
2 386.70 58.57 Peak H -0.23 - 58.34 74.00 15.66
2 389.83 43.80 Avg H -0.22 1.18 44.76 54.00 9.24
2 386.70 53.07 Peak A\ -0.23 - 52.84 74.00 21.16
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
(Specrum S T = (Specrum Slerecon = =)
Raf Lavel 112,00 dBuv ® RBW 1 MHz Raf Lavel 112,00 dBuv ® RBW 1 MHz
100 dBuv— - Mi[1] 1000 dBLv- Mi[1] ,;;:?I;HEELY'h{
::::9'23 GHz M M 2.42 GHz ::::9'23 GHz M M 2.42 GHz
_W'ET“'J Ref | ”:.I stimlﬂ_l.f;l e | kn:::;:‘:p'a |__Function__| Function Rosult | _W'ET“'J Ref | ”:.I stimlﬂ_l.f;l e | kn:::;;:w |__Function__| Function Rosult |
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Restricted band // Vertical // Average

Restricted band // Horizontal // Average
(]

Spectrum 2 (X) il
Ref Level 112.00 dBuY - RBW 1 MHz
At 1568 SWT 17 us & VBW 3IMHz  Mode Auto FFT
Count 100,100
[@17m AvgPwr

TFTET] 43,51 dBgv]
2. 089830 GHz
100 diyr 11[1] 34,72 dBpv|
2.10000, 0
90 dius P
80 iy .'l
|
70 diy f
60 /
I
50 day L, o
-
40 By — -
30 oy
20 2
I
i
Htart 2.3 GHz 691 E! BKIIE 2.42 GHz
Marker
| _Type | Ref | Tre | stimulus | mesponse | Function Function Result |
M1 1 2,31 G, 34,72 dByv
Mz | 1 2.38983 GH; 43.51 dBpv |
M3 1 2.39 GMz 43,80 dBpv

-

Blank

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Heasurna LU W

Spectrum 3 () a E Spectrum 3 () (%) E
Raf Lavel 112,00 dBuv - RBW 1 MH:z Ref Lavel 112,00 dBuv - RBW 1 MHz
At 15d8 SWT 2ms & VBW 3 MH:  Mode Auto Sweep Art 15d8  SWT 2ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
mz[1] 57.15 dBpv| TTiN] 99,81 dipv|
A9640 GHz| M1 241680 GHz|
1 1.49 41681
100 déys mif1] 105,31 diypv] 100 g8y 12(1] 1 5058 dBpY,
2416080 aHz| | 1. 16640 OHz|
90 dny 50 day
80 diy
B0 day T
| 70 a8y
70 cby
|| 60 -
60 day T " (‘l
| 50 g At )
e 4 (e T L LR Y ISPIPTTVN Y SRS W SRS W I "W | Y | R
ot wl L | WSV VTR I PRI 7.} i T PPRPYRY S O 40 By
40 ooy
30 dby
30 day 20 day
20 doyf Start 1,0 GHz 691 pts Stop 3.0 GHz
Marker
- ype e imulus unction unction Res
Start 1.0 GHz 691 pts Stop 3.0 GHz Type | Ret | Tre | Stirmul 1 | Funeti | Funetion Result |
Marker Mi| || 24188 GHz 99,81 dBpv
Type | Raf | Tre | Stimulus | __mesponse | Function | Function Result mz| 3] 1.1664 GHz | 50.58 dBpY
M| 1 2.4168 GHz 105,31 dBv | M3 1 1.3343 GHz 51,99 dBuV |
Mz 1 1.4964 Gz £7.15 dByV M+ 1 1.4593 GHz 58,02 BV

—

|

—

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 (lz

Spectrum 4 [£3) I .

Raf Lovel 97.00 d5pv - RBW 1 MHz

Spectrum 4 [£3) I .

Raf Lovel 97.00 d5pv - RBW 1 MHz

At 10dE  SWT 45 ms & VAW 3 MH:  Mode Auto Sweep Art 10 di  SWT 45ms & VBW 3 MH:  Mode Auto Sweep
@17k View @17k View
90 aBy 90 By
80 iy 80 iy
70 a8y 70 g
40 day 60 gay!
50 By 50 diy

e A, : s v L, A sy . 4 L

:;-‘“‘1-...\.- T e Laadheg WY AT P T TR W B P e -;; ST L Lwaw"ﬂwm"vhg,,/-u‘,v“mbw S S R bl b
30 a8y 30 day

20 a8y 20 dny

10 diy 10 diy
0 diy 0 diy

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
b Sep 00 S b Sop o0 c
Markor Markor

) S I R

—

e T

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)

Distance of measurement: 3 meter

Channel: 06

- Spurious

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

(M) (dBV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)

1505.10 59.03 Peak H -5.92 - 53.11 74.00 20.89
1 672.90 48.66 Peak H -4.29 - 44.37 74.00 29.63
1340.10 49.81 Peak \Y -6.96 - 42.85 74.00 31.15
1505.10 57.27 Peak v -5.92 - 51.35 74.00 22.65
2 665.70 53.39 Peak v 0.59 - 53.98 74.00 20.02
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. .
Horizontal // Peak for 1 Gz to 3 Gz Vertical // Peak for 1 Gz to 3 Gz
Spectrum 3 (X ¢ () Spectrum 3 (X e (1)
Rl Lavel 112,00 dbuy - ROW 1 MHz Rl Lavel 112,00 dbuy - RBW 1 MHz
ALt 16d8  SWT 2ms @ VBW 3IMH:  Mode Auto Sweep At 15d8  BWT Zms & VBW 3IMH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
TTEN] St FE T ETET] 50,39 div)
3 E Ar M1 2.4 r
100 2By M2[1] W 5 svl 100 SBuV- 181 1]
%0 al v l
B0 dig B0 dig |
70 i i |
: |
Aoy 7 |I 40 dég = T 1 T ;I;.
} ! x {1 J 1
ull, ‘. S T PRV U o & LV I "
Sl TR g Y S TN PTSIEGE MRSISTY O TG [ PSS RRTAESNN S S ek B Ml e i ey S st ol ol \deois oy
40 dBu-
40 dig
30 dBu
30 oF
20
0
[Start 1.0 GHz 691 pts Stop 3.0 GHz
Btart 1.0 OHz 691 prs Stop 3.0 GHz Markar
Marker _Type | Ref | Trc | Stimulus | Response | Function | Function Result |
_Type | Ret | Trc | Stimulus 1 | nction | Function Result | ML 1] 2.4313 GHz 98,35 gty |
M| 1] 2.4342 Gz 102.59 digv | M2/ —af 1,3401 GHz 49.83 BV |
M2 | 1Al 1.5051 GHz 59.03 dipV | | M3 1Al 1.5051 GHz 57.27 dgpv | |
M3 1 1.6729 GHz 48,66 BV M 1 2,6657 GHz 53.39 cBpv
. .
Horizontal // Peak for 3 iz to 18 Gz Vertical // Peak for 3 (iz to 18 (i
Spectrum 4 (%) I . Spectrum 4 (%) I .
Raf Lavel 97.00 dapv - RBW 1 MH:z Ref Lavel 97.00 dauv - RBW 1 MHz
At 10 d8  SWT 45 ms @ VBW 3 MH:  Mods Aute Sweep Att 108 SWT 45ms @ VBW 3 MH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
90 iy 90 iy
80 80
70 by 70 diy
60 day 60 day
50 diy 50 diy
N Ao .
I:;kmw“\"*m AT ‘u—'ﬂl\'v T (LN TR R et :‘:Hw G s s T OO b it A b s baaadd i el
30 day 30 day
20 day 20 day
10 iy 10 iy
0 digs 0 digs
Start 9.0 GHz 691 pis Stop 18.0 GHz Start 9.0 GHz 691 pis Stop 18.0 GHz
i Sep il | pi Sep 00 S
Markor Markor

Note.

1. No spurious emission were detected above 3 (Hz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT20)
Distance of measurement: 3 meter
Channel: 11
- Spurious
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1493.50 54.80 Peak H -6.01 - 48.79 74.00 25.21
1166.40 50.05 Peak A\ -8.07 - 41.98 74.00 32.02
1340.10 52.58 Peak A\ -6.96 - 45.62 74.00 28.38
1502.20 58.82 Peak A\ -5.95 - 52.87 74.00 21.13
2 668.60 50.42 Peak A\ 0.60 - 51.02 74.00 22.98
- Band edge
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) (dBaY) clect moge | @) (dB) (dB) (@BV/m) | @BA/m) | (dB)
2 483.50 48.14 Peak H -0.05 - 48.09 74.00 2591
2483.82 49.42 Peak A\ -0.05 - 49.37 74.00 24.63
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
(Specrum S T = (Specrum Slerecon = =)
Raf Lavel 112,00 dBuv - RBW 1 MHz wrof Lovel 112,00 dBuv - RBW 1 MHz
B mita] 100 v — mia)
90 doys -‘l 90 iy {
::::9'2.455 GHz M: M 2.51 GHz ::::9'2.455 GHz M: M 2.51 GHz
_W'ET“'J Ref | ”:.I “iqﬂj;s - | Rn;pl::\:‘ns'ul" |__Function__| Function Rosult | _W'ET“'J Ref | ”:.I “iqﬂj;s - | kn;?:?:‘néw |__Function__| Function Rosult |
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Horizontal // Peak for 1 iz to 3 Cliz

Vertical // Peak for 1 Gz to 3 Gz

Spectrum 3 (%) [ a Spectrum 3 (X (i)
Rat Lavel 112.00 diyy - RBW 1 Mz Raf Lavel 112.00 dip - ROW 1 MHz
ALt 15d8  BWT 2 ms & VBW 3 MH:  Mode Auto Sweep At 15d8  BWT Zms & VBW 3IMH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
mzi1] 5400 ABpY] AS[1] 50,42 dBpv|
1.49350 GHz 1 2668 iHz
100 df mif1] 100,10 dBgY] o 1afa] n 00§ ]
245440 GHZ | 2.48050 CHz
90
S0 dBgs
50 diy !
50 dbis ]
70 g |
70 diy 1 i M4 )
| T 4‘ |
60 dBuf T 50 diu X AL | ¥
i | | T IR PR L ¥ Y PRSI P Ak " P T ) T
50 diyi T + 40 dibuv:
koSt PO D77 L ORI SSRGS ST OV PSSP U U IIUT IR
40 30 dBu
30 dByh 20 diy
R Slart 1.0 GHz 691 pts Stop 3.0 Gz
Marker
S — N — ka S I Type | Ret | Tec | stimulus | ®esponse | Function | Function Result |
LI AL £91pts Stop 3.0 GHz [ I I V| 24805 oHz 99,64 GV
Marker Mz 1] 1.1664 GHz 50.08 iy |
Type | Ret | Trc | Stimulus |__response | Function | Function Result | M3 I af 1,3401 GHz 52.58 dbyV |
M1 1 2.4544 GHz 100.10 depy M4 1Al 1.5022 GHz 58.82 dipV | |
w2 1 1.453E GHz 54.80 dBV MS 1 2,6686 GHz 50.42 dByv
Heasuring... Bl Measuring...
bjd 4 i 4

Horizontal // Peak for 3 Gz to 18 @iz

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

Spectrum 4 [£3) I .

Raf Lovel 97.00 d5pv - RBW 1 MHz

Att

Raf Lovel 97.00 d5pv

Spectrum 4 [£3) I .

- RBW 1 MHz

10dE  SWT 45 ms & VBW 3 MH:  Mode Auto Sween

—

A

—

At 1002 SWT 45ms @ VBW 3 MH:  Mode Autc Sweep
& 1Pk View & 1Pk View

50 gy 50 gy

60 days 60 days

70 doy 70 a8y

60 gy 60 day

S0 iy S0 iy

A o T sl el g A P Y Ty A1) Fuapf g, oA

e T s L T Y Wt WY WY IO o O R T LB B N s P rnia ikt b Pmbigmedars T i
40 gy 40 gy =

30 [0 30 s

20 dny 20 dny

10 gy 10 gy

0 diy 0 digs

Start 3.0 GHz 691 pis Stop 16.0 GHz Start 3.0 GHz 691 pis Stop 16.0 GHz
bl Sep il | pE g 100 iz
Markor Markor

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 03
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | MO @) (dB) (dB) @B N/m) | (@Bd/m) | (dB)
1502.20 55.25 Peak H -5.95 - 49.30 74.00 24.70
1 166.40 50.44 Peak \% -8.07 - 42.37 74.00 31.63
1334.30 53.16 Peak A\ -7.00 - 46.16 74.00 27.84
1502.20 58.04 Peak A\ -5.95 - 52.09 74.00 21.91
2 665.70 52.16 Peak A\ 0.59 - 52.75 74.00 21.25
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2 386.05 60.18 Peak H -0.23 - 59.95 74.00 14.05
2 385.84 44 32 Avg H -0.23 2.76 46.85 54.00 7.15
2 390.00 53.47 Peak A\ -0.22 - 53.25 74.00 20.75
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
(Specrum Slerecon = (Specrum Slerecon = =)
Raf Lavel 112,00 dBuv ® RBW 1 MHz Raf Lavel 112,00 dBuv ® RBW 1 MHz
100 dBuy—1- Mi1i1] T 100 dBuy—1- Mi1i1] v
il 2.3100U0 GHz i P .. 1.’”“.'?"-"""1
20 dag! 20 dBy! |
,::::9'23 GHz Mﬁ SEE 2.43 GHz ,::::9'23 GHz Mﬁ SEE 2.43 GHz
_W'ET“'J Ref | ”:.I stimnﬂ_n.:l - | kn::‘:;‘:‘:p'a |__Function__| Function Rosult | _W'ET“'J Ref | ”:.I stimlﬂ_l.:] e | kn:::;‘:‘:p'a |__Function__| Function Rosult |
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Restricted band // Vertical // Average

Restricted band // Horizontal // Average

Spectrum 2 (%) [ Spe (+] |
Ref Level 112.00 dBuv - RBW 1 MMz
Art 15d8 SWT 17 us & VBW 2 MMz  Mode Auto FFT
Count 100,100
[@ 1im AvgPwr

[
v

100 digh

11[1]

4,32 dBpv]
2 ABSB40 GHZ|
a4 dBpy|
10000 GHz]

ST \f

50 déa

40 diy = 4 s S

Biiegialy 3 P P

30

20 dagnit

!
Btart 2.3 GHz
Marker

691 pts

Stimul | |

unction | Function Result

Htop 2.43 GHz

Type | Ref | Tre |
M1 1 2.31 GHz | 35.84 SRV |

2.38584 GHz | 44,32 dagV |
2.39 GHz 43,63 dbygv

mz| 1
M3 1

Feosurng.  WLLED W8

Blank

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum 3 () a E Spectrum 3 () (%) E
Raf Lavel 112,00 dBuv - RBW 1 MH:z Ref Lavel 112,00 dBuv - RBW 1 MHz
Art 15 d8 SWT 2ms & VAW 3 MH: Mode Auto Sweep Art 15 d8 SWT 2ms & VAW 3 MH: Mode Auto Sweep
@ 1Pk View @ 1Pk View
mz[1] 55,25 dBpv| As[1] 52.16 dBpv|
Mt 1.50220 GHz 266570 GHz|
100 diy M1[1] 5 L0060 digV| 100 day 11l ' 100.03 digv]
2416080 aHz| ‘l 240230 GHz|
90 cau
50 gy I
B0 By 1
B0 oy’ |
70 diys 1
70 cby a) |
| 60 oy -~ : L
W \
60 d8y . 50 B | A 1
I { ~l Ster ey NPT LW T WOTY YRR SRR MY PRy LT | (N [
e P | T 40 dau
i SRR W ) LT PSS Res WRNSWAT! ML VAP S (PO PR R
40 day 30 du
30 day 20 dau
20 o8 Start 1.0 GHz 691 pts Btop 3.0 GHz
.5 Marker
Type | Ref | Tre | stimulus | | Function | Function Result |
| Stort 1.0 GHz L91pts Stap 3.0 GHz I ™M1 1 2.4023 GHz 100.03 dByv
Marker M?_ | 1 1,1684 GHz £0.44 dBpv
Type | Raf | Tre | Stimulus | __mesponse | Function | Function Result M3| 3] 1.3343 GHz | 53.16 dByY
ML 1 2.4168 GHz 100,60 dBvV | M4 1 1.5022 GHz 58,04 dBY |
Mz 1 1.5022 GHz £5.25 dByV Ms 1 26657 Gz £2,16 dBV

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 (lz

Raf Lovel 97.00 d5pv - RBW 1 MHz

Spectrum 4 [£3) I .

Spectrum 4 [£3) I .

Raf Lovel 97.00 d5pv - RBW 1 MHz

At 10dE  SWT 45 ms & VAW 3 MH:  Mode Auto Sweep Art 10 di  SWT 45ms & VBW 3 MH:  Mode Auto Sweep

@ 1Pk View @ 1Pk View

90 By 90 iy

50 day 50 day

70 by 70 diy

40 day 40 day

50 diy 50 diy

[P opr I e Y R o Ak (PRt PSR | [ TR I PIET i W, T8 ! SRRV
pfoop s T i b T ki1 s Wons, TV o P o T T L T LT YT T, N, T

30 oy 30 day

20 dny 20 day

10 day 10 day

0 diy 0 digs

Start 3.0 GHz 691 pts Stop 1.0 GHz Start 3.0 GHz 691 pts Stop 1.0 GHz
B Sep 00 S B Sop o0 c
Markor Markor

—

Ee

A

—

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

2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT40)

Distance of measurement: 3 meter

Channel: 06

- Spurious

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

(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
1 508.00 55.47 Peak H -5.90 - 49.57 74.00 24.43
1334.30 52.19 Peak \% -7.00 - 45.19 74.00 28.81
1496.40 58.06 Peak \% -6.00 - 52.06 74.00 21.94
2 549.90 50.68 Peak \% 0.17 - 50.85 74.00 23.15
2 665.70 52.32 Peak \% 0.59 - 52.91 74.00 21.09
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Horizontal // Peak for 1 Gz to3 Gz

Vertical // Peak for 1 iz to 3 Gz

Sdi SWT 2 ms & VBW 3 MHz

®

©

Spectrum 3 a Spectrum 3 [
Ref Level 112.00 dBuv = RBW 1 MHz Rel Level 112.00 dBuY - RBW 1 Mhz
Att 1 Mode Auto Sweep At 1568 SWT 2ms @ VBW 3 MH:  Mode Auto Sweep
[@ 17k View [@ 1Pk View

-M2[1] As[1] 52,92 dhpv|
M1 [ . 266570 GHZ
100 By Mi[1] 969,09 diy! 100 dey 1] , 95.92 dbpy,
H 2. [ |l 260 GHZ
90 a8y
S0 digs |
| B0 By
B0 B
| 70 dBu
7 |
80 8y =
| X |
60 dy [ 50 sl | Ly h |
I \ e skl WYY LI S Y, PG PUASIIN SYSPU SR TS J [ Y N VOO, VR PUSrTe—
50 dius #1 1 40 g
s SR ¥ B PV ——Y TR PO R f PN T I
40 30 oBr
30 20
20 deys Start 1.0 GHz 691 Eﬁ EIuE 3.0 GHz
Marker
— S S Type | et | Tre Stimulus Response Function Funetion Result
Start 1.0 GHz 691 pis Stop 3.0 Giz —"'-",\,T,’ - ll rwToyT L T 4B L ! I
Marker Mz 1 14564 GHz £8.06 dByy |
Type | Ret | Tre | Stimulus | mesponse | Function | Funetion Result | M3 1 1,3343 GHz 52,19 dByv
M1 2.4197 GHz | 99.89 dagy | M4 ] 2.5499 GHz 50,68 dByv |
M2 1 1.508 GHz 55,47 dBuV ME 1 26657 GMz £2,32 dByV

Horizontal // Peak for 3 (z to 18 @iz

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

Spectrum 4 [£3) I .

Spectrum 4 [£3) I .

Raf Lavel 97.00 dapv - RBW 1 MH:z Ref Lavel 97.00 dauv - RBW 1 MHz
At 10dE  SWT 45 ms & VAW 3 MH:  Mode Auto Sweep Art 10 di  SWT 45ms & VBW 3 MH:  Mode Auto Sweep

@ 1Pk View @ 1Pk View

90 By 90 By

50 day 50 day

70 by 70 diy

40 day 60 gay!

50 diy 50 diy

e T TP PR

-»-\"‘-l\n4.,.4*‘~ o s W R RN T

A |
i A et g —r ""‘w\w‘d}“"mn‘”‘\u'““'\r‘., e, i) \.—,.-‘Ln---,_.a.,ndm“'n'“““’uq Pl

>

30 a8y 30 a8y

20 by 20 diy

10 g 10 g

0 diy 0 diy

Start 3.0 GHz 691 pts Stop 18.0 GHz Start 3.0 GHz 691 pts Stop 18.0 GHz
e Sep 00 S e Sop o0 c
Markor Markor

—

T T ™ R )i

e T

Note.

1. No spurious emission were detected above 3 (Hz.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: 802.11n(HT40)
Distance of measurement: 3 meter
Channel: 09
- Spurious
Frequency Level Detect mod Ant. Pol. CF DCF Field strength Limit Margin
(i) @@y | MO @) (dB) (dB) @BA/m) | @BA/m) | (dB)
1334.30 49.79 Peak H -7.00 - 42.79 74.00 31.21
1496.40 59.83 Peak H -6.00 - 53.83 74.00 20.17
1334.30 51.19 Peak Vv -7.00 - 44.19 74.00 29.81
1499.30 54.75 Peak A\ -5.98 - 48.77 74.00 25.23
2 668.60 52.20 Peak A\ 0.60 - 52.80 74.00 21.20
- Band edge
Frequency Level Detect d Ant. Pol. CF DCF Field strength Limit Margin
(M) (dBaV) etect mode (H/V) (dB) (dB) (dB&V/m) (dB&V/m) (dB)
2 486.32 55.82 Peak H -0.04 - 55.78 74.00 18.22
2 483.50 42.86 Avg H -0.05 2.76 45.57 54.00 8.43
2 484.63 55.85 Peak A\ -0.04 - 55.81 74.00 18.19
2 484.06 40.51 Avg A\ -0.04 2.76 43.23 54.00 10.77
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
(Specrum Slerecon o (Specrum Slerecon o =)
Raf Lavel 112,00 dBuv - RBW 1 MHz wrof Lovel 112,00 dBuv - RBW 1 MHz
g @uﬁ._"_' e —_—r— = Mi[1] 100 dBy—1- - Mi[1]
200 iy Gl . 200 iy Gl .
,::::9'2.4~I GHz Mﬁ 822 2.51 GHz ,::::9'2.4~I GHz Mﬁ 822 2.51 GHz
_W'ET“'J Ref | ”:.I “iqﬂj;s - | kn‘?-:;‘;:p'a |__Function__| Function Rosult | _W'ET“'J Ref | ”:.I stirTa‘:;s - | kn_s::;:‘néul" |__Function__| Function Rosult |
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Restricted band // Horizontal // Average

Restricted band // Vertical // Average

Spectrum 2 (0 [ Spectrm @ GOl Spectruma ()
Ref Level 112,00 dBuY - RBW 1 MHz

Art 158 SWT 9.6 us & VBW 3 Mz

Moda Auto FFT

P——— & ©
Rof Leval 112,00 dByuv - RBW 1 MHz
art 1548 BWT 9.6 us & VBW 3 MHz  Mode Auto FFT

Count 100/100 Count 100,100
[@ 1Fm Avgrw [@ 1Rm Awgrwr
M2{1) 42 58 dBgV| (1) 051 dBpv|
24 TA20 OHz| 2. 0640 GHz|
100 day 11[1] 42 86 dBpY| 100 dgy 111 9.71 dBpv|
24835000 OHz| 24835000 GHz|
90 dous 90 a1
S —— =
0 BO ] — '
o/ Y In
| \
70 iy 70 diiy
=y I\ .
60 60 dBy ¥
S0 L BT S0 {5
= 3 N
40 day ———_y — 1 — ] 44 Ry o e e . e
30 L | 30 W
20 = | 20 i)
1
Btart 2. 445 GHr 691 E! BKHE 2.51 GHz Btart 2445 OHz 691 pts EIDE 2.51 GHz
Marker Marker
Type | Ret | Tre | Stimulus | | Funetion | Funetion Result | Type | Ret | Tre | Stimulus | mesponse | Function Function Result |
MI| 1 24835 Gnz 42,95 dBpv M1 1] 2,483 GHz | 39.71 digv |
M?_ 1 2.4B3782 GHz 42.58 dBpv M2 | l_ 2.484064 GHr 40.51 daw |
M3 1 2.5 GHz 37,76 dByv (5] 1 2.6 GHs 36,50 dByv

B, 8 1 Heasuring... ™) |

T e 1

Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 @z to 3 Gz

Spectrum 3 @ G E
Raf Lovel 112,00 dBuv - RBW 1 MHz
At 1508 SWT 2ms & VBW 3 MHr  Mode Aulo Swesn
@17k View

e CmE) [7]
Ref Lavel 112,00 dBuy - RBW 1 MHz
ALt 1508 SWT 2ms & VBW 3 MHr  Mode Aulo Swesn
@ 1Pk View

Aa[1] 59,03 dBpv| 14[1] 52,70 dBpv|
1. 49640 GHz| 266060 GHZ|
100 dByi 1[11 L< 101.90 dipv| 100 gauv LITRY] s By
[ 243700 aHz| r' 246600 OHz|
90 a8y l 90 dogs
| |
80 dnye | 80 B
|
70 dau i ol
o0 s 3 = i . ;
J\ | 50 T ' k
40 s J f""‘ Ty S = ey pbF T I, W 1y FTRPTS FPNSPDS] ISR AU T ST LY PR | TR S
SATTINEY R, Y [T 0N ST IRPRITT W0 (1 TR0 I U g |t b o s i o
40 iy -
30 gty
30 day
20 cays
20 dny
Start 1,0 GHz 691 pts Stop 3.0 GHz
Start 1.0 GHz 691 pts Stop 3.0 GHz Morkar
Marker Type | ket | Tre | Stimulus | mesponse | Function | Function Result |
Type | Ref | Tre | Stimulus | mesponse | Function | Function Rosult | Mi| || 2486 GH2 HE.95 dByv
M1 1 2,437 Griz | 101,90 dByv | mz| ] 1.3343 Gz | 51.19 dByv
mz| 1 1.3343 GHz 45,75 dByv M| 1 1.4593 GHz 54,75 dByuv
M3 1 1.4964 Gz £5,83 BV M+ 1 26686 GHz 52,20 dBpv

) e T ™ R

X e )

Horizontal // Peak for 3 iz to 18 (ilz

Vertical // Peak for 3 Gz to 18 (lz

Spectrum 4 [£3) I .

Raf Lovel 97.00 d5pv - RBW 1 MHz

Spectrum 4 [£3) I .

Raf Lovel 97.00 d5pv - RBW 1 MHz

At 10d8  SWT 45ms @ VBW 3 MH:  Mode Auto Sweep At 10 di  SWT 45ms & VBW 3 MH:  Mode Auto Sweep
@ 1Pk View @ 1Pk View
90 iy 90 iy
80 80
70 by 70 diy
60 day 60 day
50 iy 50 iy
W I A ol Pl Ja Aty LA, ) et i, N
*;;"‘HM.‘“W\“" e u,-»-xk,_._-m», bty b g M | el i »-'W M e A ptE T T B T N 0 e Iy P E T el
30 oy 30 day
20 day 20 day
10 iy 10 iy
0 digs 0 digs
Start 9.0 GHz 691 pis Stop 18.0 GHz Start 9.0 GHz 691 pis Stop 18.0 GHz
B Sep il | pi Sop o0 c
Markor Markor

) T L ™ R

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

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 Gz) — Worst case
Mode: 802.11¢g
Distance of measurement: 3 meter
Channel: 01 (Worst case)
Horizontal Vertical
rSpel:ln.lm .“?J rSpel:ln.lm I?
Rof Level 87.00 dBpv = RBW 1 MHz Rof Level 87,00 depv = RBW 1 MHz
At Od8 SWT 48ms & VBW 3 MHz  Mode Auto Swesp Att O0d8 SWT 48ms & VBW 3 MH:  Mode Auto Sweep
I[®17% Max | Y
60 cioy 60 cioy
70 dny 70 dy
60 dBuY 60 dBuY
50 ciy 50 ciy
40 o 40 o
S~ UV NS PRSP I ISV ISR APV TR UL T e Y NPT S o e
10 iy 10 dys
0 B 1 i |
<10 diys <10 dgys T
CF 24.0 GHz 691 pts Hpan 1.0 GHz CF 24.0 GHz 691 pts 5Spon 12.0GHz |
bil | Measuring..  @RARRRAND WO 4 :‘: | Measuring.. m

L

Note.

1. No spurious emission were detected above 18 (lfz.
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3.6 Conducted spurious emissions & band edge
Test setup
EUT Attenuator Spectrum analyzer

Test procedure

Band edge

KDB 558074 D01 v04 — 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 Kz

VBW = 300 ki

Detector = Peak

Trace mode = max hold

Sweep time = auto

The trace was allowed to stabilize

PRI R WD

Out of band emissions
KDB 558074 DO1 v04 — Section 11.3
1. Start frequency was set to 30 Mz and stop frequency was set to 25 (fz for 2.4 (fz frequencies and
40 (Hz for 5 Gz frequencies

2. RBW = 100 kiz

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 Kz 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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According to RSS-247 5.5, In any 100 kHz bandwidth outside the frequency band in which the spr
ead spectrum or digitally modulated device is operating, the RF power that is produced shall be at

least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated measurement, provided that the t
ransmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of root-mean-square averaging over a time inter
val, as permitted under Section 5.4(d), the attenuation required shall be 30 dB instead of 20 dB. At
tenuation below the general field strength limits specified in RSS-Gen is not required.
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Test results

802.11b
Spectrum i'-;" Spectrum 2 () i'-;“
Rof Lovel 11.01 d8m  Offsat 11.01 di e RBW 100 knz Rof Lovel 11.01 d8m  Offsat 11.01 dié @ RBW 100 knz
po e 10dE  BWT 132.7 us & VBW 300 kHz  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
1] -65.5 diim| ETEY] 45,63 diim|
z Gz 48180 GHz|
0 dim ™[1] 6.17 difip| o mf1] 4,07 dim|
/.il?b'llliili 2.3970 GHz|
-10 ab: 7 -10
S i D1 -15.130 g8
20 T -20 ¢
200 f ,
A -30 dil
Py
-40 dam [{. -0
& s
. i 7 Fias
60 s - e — . o 2
b A S et noy i Ay
Pty or L W, T
praen gt M iyt
70 & ] [ | N 17 1 R I IR PP hreag N
50 da
60 ci
Start 2.3 GHz 691 pts Stop .42 GHz
Morkar Btart 30.0 MHz 691 pts Stop 25.0 GHz
Type | Ret | Tre | Stimulus | mesponse | Function | Function Result Il Marker
M1 3] 241362 GHz | 6.17 dim | Typo | Ref | Tre | stimulus | ®esponse | Function | Function Rosult |
mz| 1 2,39 Gnz | ~56.18 dim | M1 1 2,397 GHz 4.87 dbm | |
M| 1 2,332 GHz -52.94 dibm mz| 1 409.0 MHz -60.12 dim |
M+ 1 2.31 GHz -65.53 dim | M3 1 4,818 GHz ~45.63 dim |
¢ )i T | ) e )
Spectrum i'-;" Spectrum 2 () i'-;“
Rof Lovel 11.01 d8m  Offsat 11.01 di e RBW 100 kHz Rof Lovel 11.01 d8m  Offsat 11.01 dié @ RBW 100 knz
po e 10dE  BWT  SE.5us @ VBW 300 kHz  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
CTEY] 5,26 dBm| T M)
R % T 2.4360590 GHz .
o e [} ™m2[1]
y 409.0 MHz|
10 88 & b 10
5
o 5 D1 -16.120 dénr
. J -20 ¢t
20
] i
-3 i
30 di
e ,.f”‘"\d g, 40 g8 r
40 =
'/1' u\-\ -50 o8
-50 dam Y
Ty o ke el PR D T PR, < Y N
el ca Y2 | Y e P e e e
o €0
£0 !
Btart 30.0 MHz 691 pts Stop 25.0 GHz
Marker
ot s LL e LR LT E Type | Ref | Tre | Stimulus | ®esponse | Function | Function Result |
Markar [ZFHI 1] 2,433 GHz | 3.88 dim | |
Type | Ret | Tre | Stimulus | | Function | Function Result | Mz | 409.0 MHz -61.32 dim |
M1 1 2436059 GHz 5.26 dém | M3 1 4.89 GHz ~47.32 dim |
¢ )i T | ! ) e )
Spectrum i'-;" Spectrum 2 () i'-;“
Rof Lovel 11.01 d8m  Offsat 11.01 di e RBW 100 kHz Rof Lovel 11.01 d8m  Offsat 11.01 dié @ RBW 100 knz
po e 10dE  BWT  SE.5us @ VBW 300 kHz  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
1] -61.21 diim| ik M) 2.97 divm)|
R 2.5000000 GHz| 2,460 GHz|
3}- o ™[] 4.5 dim| L ™m2[1] 60,64 divm)
\‘ 24606110 aHz| 409.0 MHz|
-10 o -10
D1 -15.650 T N
20 & 5 —_— D1 _-17.030 d8om
-30 B ‘r\ -3 i
<40 dam it
"\,,\ 40 ci =
0 = 50 an
o s pes i
Y SIS B8 SYVVSFRNYS P S_— %0
xig B L AT R, o MY [
70 L, J PPt cun V' .FU\WN\N*ﬂ A o a2
g
50 da
60 ci
Start 2,455 GHz 691 pts Stop 2.51 GHz
Morkar Btart 30.0 MHz 691 pts Stop 25.0 GHz
Type | Ret | Tre | Stimulus | mesponse Function | Function Result Il Marker
M1 3] 2460611 GHz | 4.35 dim | Typo | Ref | Tre | stimulus | ®esponse | Function | Function Rosult |
mz| ] 2,4835 Griz | ~56.99 dibm | M1 1 2,469 Griz | 2.97 dibm |
M| 1 2.48358 GHz -56.87 dbm mz| 1 409.0 MHz -60. 64 dbm
M+ 1 2.5 GHz -61.21 dém | M3 1 4,526 GHz ~48.27 dim |
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802.11g

Spectrum i'-;" Spectrum 2 ® i'-;“
Rof Lovel 11.01 d8m  Offsat 11.01 di e RBW 100 knz Rof Lovel 11.01 d8m  Offsat 11.01 dié @ RBW 100 knz
po e 15dB  BWT 1327 us @ VBW 300 kHz  Mode auto FFT Att 10dE  SWT 250 ms & VBW 300 kH:  Mode Auto Sweep
I.]Dk View @ 1Pk View
1] s~ B2, 14 dBm| | ™M) 0.90 diim)|
10000 GHz| 2.3970 GHz|
1 dun M1[1] "Wﬁ-‘-ﬂw od mz{1] 61.42 dBm,
F?.-‘IJ.'JI {0 GHz| 409.4 MHz|
-10 b |. -10
ZUremE—01 -18.700 dén ~zorgem=4D1 -19.100 d
30 di H‘ -
7 30 g
<40 dam el
-‘PJP" -40 g8
-0 = - 7 50 e -
_#n dne — it o s T b Y 3 T
#0 dr
[ v = o,
o [ i 0| B | FUOTIOR [T ISP P N PRIV WP TS
50 da
60 ci
Start 2.3 GHz 691 pts Stop .42 GHz
Morkar Btart 30.0 MHz 691 pts Stop 25.0 GHz
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M| I 2.40567 GHz | 1.30 dém | Type | Ref | Tre | Stimulus | ®esponse | Function | Function Result |
mz| ] 2,39 Grz | -43,07 dém | M1 1 2,397 Gz | 0.90 dibm | |
M| 1 2.38383 GHz -47.35 dim mz| 1 409.4 MHz -61.42 dim |
M+ 1 2.31 GHz -62.14 dim | M3 1 4818 GHz ~£7.45 dBm |
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Type | Ret | Tre | Stimulus | | Function | Function Result | Mz 1 409.0 MHz -61.89 dim |
M1 1 2.430777 GHz 0.51 dém | M3 1 4.89 GHz ~59.27 dim |
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M1 3] 2455758 GHz | 0.11 dém | Typo | Ref | Tre | | ®esponse | Function | Function Rosult |
mz| ] 2,4535 Griz | -52.37 diém | M1 1 -0.01 dibm | |
M| 1 2483578 GHz -51.70 dim mz| 1 -62.71 dibm |
M+ 1 2.5 GHz -63.29 dim | M3 1 -61.16 dim |
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802.11n(HT20)
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I.]Dk View @ 1Pk View
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M1 3] 2. 40567 GHz | 1.19 dBm | Typo | Ref | Tre | stimulus | __Response | Function | Function Rosult |
mz| 1] 2,39 GHz | -47.48 dém | | M1 1 2,433 Griz 0.96 dbm | |
M| 1 2.38348 GHz -46.03 dim | mz| 1 409.4 MHz -60.97 dim |
M+ 1 2.31 GHz -62.56 dim | M3 1 4,818 GHz ~59.20 dim |
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YRS pol
Markor M1 1 2,433 Griz 0.02 dim | |
Type | Ret | Tre | Stimulus | | Function | Function Result | Mz | 409.4 MHz -61.48 dim |
M1 1 2.430777 GHz 0.31 dém | M3 1 4,854 GHz -61.66 dim |
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M1 3] 2455758 GHz | -0.17 dém | Typo | Ref | Tre | Rosponse | Function | Function Rosult |
mz| ] 2,4535 Griz | ~49.82 dibm | M1 1 -0.23 dim | |
M| 1 2.48358 GHz -50.67 dbm mz| 1 -62.46 dbm |
M+ 1 2.5 GHz -60.12 dm | M3 1 -61.23 dim |
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802.11n(HT40)
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M| I 2.40507 GHz | -2.85 dém | Type | Ref | Tre | Stimulus | ®esponse | Function | Function Result |
mz| 1] 2,39 Grz | ~41.20 dibm | M1 1 2,397 Gz | -2.78 dém | |
M| 1 2.38511 GHz -40.77 dim mz| 1 409.0 MHz -63.77 dbm |
M+ 1 2.31 GHz -61.63 dim | M3 1 4,854 GHz -61.36 dim |
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M1 1 2 43445 GHz -3.10 dém | M3 1 4.89 GHz ~60.55 dim |
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M| I 2445468 GHz | ~3.38 dém | Type | Ref | Tre | Stimulus | ®esponse | Function | Function Result |
mz| 1] 2,4535 Griz | -47.76 dém | M1 1 2,433 Griz -3.82 dbm |
M| 1 2.484723 GHz -41.32 dim mz| 1 409.4 MHz -62.35 dim
M+ 1 2.5 GHz ~56.11 dim | M3 1 4.89 GHz ~60.18 dim |
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3.7 AC conducted emissions
Test setup
EUT AC/DC Adapter LISN
Test Receiver
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 kiiz to 30 Mz, 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.

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
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According to RSS-Gen 8.8, a radio apparatus that is designed to be connected to the public utility (AC)
power line shall ensure that the radio frequency voltage, which is conducted back onto the AC power line on
any frequency or frequencies within the band 150 kHz-30 MHz, shall not exceed the limits in Table 3.

Unless the requirements applicable to a given device state otherwise, for any radio apparatus equipped to
operate from the public utility AC power supply either directly or indirectly (such as with a battery charger),
the radio frequency voltage of emissions conducted back onto the AC power lines in the frequency range of
0.15 MHz to 30 MHz shall not exceed the limits shown in Table 3 below. The more stringent limit applies at
the frequency range boundaries.

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

* The level decreases linearly with the logarithm of the frequency.
* A linear average detector is required.

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.

2. Both Cable loss and LISN factor are included in measurement level(QP Level or AV Level).
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Test results

Hot Line
1007 Final_Result
Frequency | QuasiPeak | CAverage | Limit | Margin | Meas. | Bandwidth | Line | Corr,
st (MHz) (dBuv) (dByV) | (dBpV) | (dB) | Time (kHz) (dB)
E (ms)
b P i 0.670000 - 27.68| 46.00 18.32| 1000.0 9.000 L1 19.6
§ "t S N Y 0.670000 34.57 w| 5600 21.43| 1000.0 9.000 | L1 19.6
T T 1.510000 20.77| 46.00 25.23| 1000.0 9.000 L1 19.9
M . 1.510000 27.87 - | 56.00 28.13| 1000.0 9.000 L1 19.9
k] » % 1.545000 - 17.61|  46.00 28.38 | 1000.0 9.000 L1 19.9
20T % s 1.545000 25.22 | 56.00 30.78 | 1000.0 9.000 | L1 19.9
7.125000 o 20.72| 50.00 20.28 | 1000.0 9.000 L1 19.7
I 7.125000 27.29 = | 6000 32,71, 1000.0 9.000 L1 19.7
¢ 7.745000 - 2041 50.00 20.58| 1000.0 9.000 | L1 19.7
¢ ¢ TR P O O o T t 1.745000 26.73 w| 60.00] 33.27| 1000.0 9.000 /L1 19.7
150k 300 400 500 BOD 1M MM AMSME & 10M 2M  30M
Fraquency in Hz
Neutral Line
1007 Final_Result
r Frequency | QuasiPeak | CA Limit Line | Corr.
g0t (MHz) (dBuv) (dBpV) | (dBuV) (dB)
F 0.680000 - 2041 46.00 N
Z T | 0.680000] 31.55 | 56.00 N
g 1 0,690000 | = 27.00  46.00 N
£ 1 0.690000 | 34.33| | 56.00 N
3 1.565000 | .00 N
47 { * * *» * 1.565000 | 29.29 N
20 L3 @+ * » 4 2.790000 | =y N
| 2.790000 | 29.21 N
5.270000 | | N
0T 5.270000 29.01 X N .9 |
. B ¢ R - | 14.560000
150k 300 400500 800 1M M 3 4MEM G 8 10M 20M 30
Frequency in Hz
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Appendix A. Measurement equipment

Equipment Manufacturer Model Serial No. C?:lizzig? n Cali(;):ztion
Spectrum Analyzer R&S FSV30 101389 1 year 2018.01.23
Spectrum Analyzer R&S FSV40 101002 1 year 2018.07.04
83S6igfalseGréinsavtt)"rpt HP 83630B 3844A00786 1 year 2018.01.23

Power Meter Anritsu ML2495A 1438001 1 year 2018.01.23
Pulse Power Sensor Anritsu MA2411B 1339205 1 year 2018.01.23

Attenuator Agilent 8493C 82506 1 year 2018.01.23

Loop Antenna Schwarzbeck FMZB1513 225 2 years 2019.05.10
Trilog-broadband SCHWARZBECK VULB 9163 9168-714 2 years 2018.11.28
antenna
Horn Antenna AH SAS-571 414 2 years 2019.02.15
Horn Antenna SCHWARZBECK BBHA9170 9]?%_,15?0 2 years 2019.02.15
High Pass Filter Ins:fjg‘;ﬁ%‘gbh WHJS3000-10TT 1 lyear | 2018.07.03
Low Pass Filter Ins:ﬁiﬁ‘;ﬁ%‘;tth WLK1.0/18G-10TT 1 1 year 2018.07.03

Preamplifier HP 8449B 3008A00538 1 year 2018.01.19

Preamplifier AGILENT 8449B 3008A01729 1 year 2018.05.31
EMI Test Receiver R&S ESR3 101781 1 year 2018.04.27
EMI Test Receiver R&S ESU26 100552 1 year 2018.04.19

Pulse Limiter R&S ESH3-Z2 101915 1 year 2018.11.27
LISN R&S ENV216 101787 1 year 2018.01.11
Peripheral devices
Device Manufacturer Model No. Serial No.
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