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. KES Co., Ltd.
Report No. : KES-RF240933 #3002, #3503, #3701, 40, Simin-daero365beon-gil, Dongan-gu,
KE Page 1/84 Anyang-si Gyeonggi-do, 14057, Republic of Korea
Tel: +82-31-425-6200, Fax : +82-31-341-3838
B FCC TEST REPORT
1. Client
o Name : LINKFLOW Co., Ltd.
o Address : 3,4F, 54, Nonhyeon-ro 2-gil, Gangnam-gu, Seoul, South Korea
2. Sample Description
o Product item : P Series
o Model name : LF-P3000
o Derivative Model name : LF-P3300
o Manufacturer etc. : LINKFLOW Co., Ltd.
3. Date of test : 2024.12.11 ~ 2024.12.26
4. Location of Test : M Permanent Testing Lab [J On Site Testing
o Adress : 473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea
5. Test method used : Part 15 Subpart C 15.247
6. Test result : PASS
The results shown in this test report refer only to the sample(s) tested unless otherwise stated.
This laboratory is not accredited for the test results marked *.
This test report is not related to KOLAS accreditation.
Tested by Technical Manager
Affirmation p—
Name : Gu-Bong, Kang (S}gémre) Name : Yeong-Jun Cho (Sigﬂ'atpre)
f—?i 12025/01/21 [& 12025/01/21
2025 .01. 21.

KES Co., Ltd.

Accredited by KOLAS, Republic of KOREA
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REPORT REVISION HISTORY

Date

Test Report No.
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Initial

This report shall not be reproduced except in full, without the written approval of KES Co., Ltd. This document may be altered or revised by
KES Co., Ltd. personnel only, and shall be noted in the revision section of the document. Any alteration of this document not carried out by

KES Co., Ltd. will constitute fraud and shall nullify the document.

Use of uncertainty of measurement for decisions on conformity (decision rule):

B No decision rule is specified by the standard, when comparing the measurement result with the
applicable limit according to the specification in that standard. The decisions on conformity are made

without applying the measurement uncertainty(“simple acceptance” decision rule, previously known as
“accuracy method”).

L1 Other (to be specified, for example when required by the standard or client)
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1. General information

Applicant: LINKFLOW Co., Ltd.

Applicant address: 3,4F, 54, Nonhyeon-ro 2-gil, Gangnam-gu, Seoul, South Korea
Test site: KES Co., Ltd.

Test site address: [] #3002, #3503, #3701, 40, Simin-daero365beon-gil,

Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Republic of Korea
X 473-21, Gayeo-ro, Yeoju-si, Gyeonggi-do, Korea

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

FCC rule part(s): 15.247

FCC ID: 2AVCKLFP3300

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

1.1 EUT description
Equipment under test P Series

2 402 Mz ~2 480 Wz (BDR, EDR) : 79 ch
2 402 Miz ~ 2 480 Mz (LE 1/2 Mbps) : 40 ch
2412 Miz ~ 2 462 Mz (802.11b/g/n_HT20) : 11 ch
2 422 Mz ~ 2 452 Mz (802.11n_HT40) : 7 ch
5180 Miz ~5 240 Mt (802.11a/n_HT20/ac_VHT20) : 4 ch
UNI-1 5190 Mz ~5230 Mz (802.11n_HT40/ac_VHT40): 2 ch
5210 Miz (802.11ac_VHT80): 1 ch
5745 Miz ~5 825 Mz (802.11a/n_HT20/ac_VHT20) : 5 ch
UNII-3 5755 Mz ~5795 Mz (802.11n_HT40/ac_VHT40) : 2 ch
5775 Wz (802.11ac_VHT80) : 1 ch
Model LF-P3000
Derivative Model LF-P3300
Modulation technique GFSK, DSSS, OFDM
Antenna specification 2.4 Gz band FPCB Antenna // Peak gain: 1.58 dBi
UNII-1 band FPCB Antenna // Peak gain: 3.70 dBi
UNII-3 band FPCB Antenna // Peak gain: 3.49 dBi

Frequency range &
Number of channels

Power source DC 3.85 V (Battery)
H/W version v1.0
S/W version v1.0
1.2. Test configuration

The LINKFLOW Co., Ltd. // P Series // LE-P3000 // FCC ID: 2AVCKLFP3300 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

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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1.3. Information about derivative model
Derivative model LF-P3300 has no electrical, circuitry, appearance, or color differences from the basic model
LF-P3000. It is simply a way to manage different names for different vendors.

1.4. Accessory information

Equipment Manufacturer Model Serial No. Power source

1.5. Device modifications
N/A

1.6. Sample calculation
Where relevant, the following sample calculation is provided
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).
=0.75+ 10 = 10.75 (dB)

For Radiation test :
Field strength level (d8B4V/m) = Measured level (dB&V) + Antenna factor (dB) + Cable loss (dB) — Amplifier gain
(dB)

1.7. Worst case data rate
1. Worst-case data rates were:

802.11b : 1 Mbps
802.11g : 6 Mbps
802.11n_HT20/40 : MCSO

1.8. Measurement Uncertainty

Test Item Uncertainty
Uncertainty for Conduction emission test 2.22 dB ( SHIELD ROOM #6 )
Uncertainty for Radiation emission test Below 1 Gtz 4.04 B (SAC#6)
(include Fundamental emission) Above 1 O 532 dB (SAC #5)

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

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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1.8. Frequency/channel operations
Ch. Frequency (M) Rate(Mbps)
BDR 1 Mbps,
00 2402 EDR 2 Mbps,
EDR 3 Mbps
BDR 1 Mbps,
40 2442 EDR 2 Mbps,
EDR 3 Mbps
BDR 1 Mbps,
78 2480 EDR 2 Mbps,
EDR 3 Mbps
Ch. Frequency (Miz) Rate(Mbps)
LE 1 Mbps,
00 2 402 LE 2 Mbps
LE1 Mbps,
20 2 442 LE 2 Mbps
LE1 Mbps,
39 2 480 LE 2 Mbps
Ch. Frequency (Mk) Mode
1 2412 802.11b/g/n_HT20
6 2437 802.11b/g/n_HT20
11 2462 802.11b/g/n_HT20
Ch. Frequency (Mk) Mode
3 2422 802.11n_HT40
6 2437 802.11n_HT40
9 2452 802.11n_HT40

KES-QP16-F01(00-23-01-01)
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UNII-1 UNII-3
Ch. | Frequency (Mk) Ch. | Frequency (Mk)
36 5180 149 5745
44 5220 157 5785
48 5240 165 5825
802.11a/n_HT20/ac_VHT20 mode
UNII-1 UNII-3
Ch. | Frequency (Mk) Ch. | Frequency (M)
38 5190 151 5755
46 5230 159 5795
802.11n_HT40/ac_VHT40 mode
UNII-1 UNII-3
Ch. | Frequency (Mk) Ch. | Frequency (M)
42 5210 155 5775

802.11ac_VHT80 mode
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2. Summary of tests
F%%tliDc;rr]tTS Test description Test results
15.247(a)(2) 6 dB bandwidth Pass
15.247(b)(3) Output power Pass
15.247(e) Power spectral density Pass
15.205 Radiated restricted band and emission Pass
15.209
15.247(d) Conducted spurious emission and band edge Pass
15.207(a) AC Conducted emissions Pass
15.203 Antenna Requirement Pass
Note.

1. The EUT does not support simultaneous operation of BT & WLAN.
2. By the request of applicant, test is performed with power setting value below :

Mode 2.4 iz
Frequency (Mz) | Setting value
LE 1 Mbps Default
2 402 ~ 2 480
LE 2 Mbps Default
802.11b (1 Mbps) 13
F1:11
F3:11
F1:8
802.11n_HT20 (MCSO0) F2:13
F3:10
F1:6
802.11n_HT40 (MCSO0) 2422 ~ 2452 F2:15
F3:8
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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3. Test results

3.1. 6 dB bandwidth
Test procedure
ANSI C63.10-2013 - Section 11.8.2

Test setup

Spectrum
analyzer

EUT Attenuator

ANSI C63.10-2013 - Section 11.8.2

The automatic bandwidth measurement capability of an instrument may be employed using the X dB
bandwidth mode with X set to 6 dB, if the functionality described above (i.e., RBW = 100 kiz, 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 26 dB.

Limit
According to §15.247(a)(2), systems using digital modulation techniques may operate 902 ~ 928 M, 2 400 ~
2 483.5 Mk, and 5 725 ~ 5 850 Mk bands. The minimum 6 dB bandwidth shall be at least 500 kfz.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).



Report No.

. KES-RF240933

Test results
Mode : LE 1 Mbps

Page 10/ 84

Frequency(Mi)

6 dB bandwidth(Mk)

Limit(Mk)

2402

0.66

2442

0.67

= 0.500

2 480

0.67

LE 1 Mbps

Spectrum 4 (0 Spectrum 4 (0
Ref Level 12.00 dam ® RBW 100 kHz Ref Level 12.00 dam ® RBW 100 kHz
Att 30d8  SWT 19 ps @ VBW 300 kiz  Made Auto FFT Att 30d8  SWT 19 ps @ VBW 300 kiz  Made Auto FFT
TOF TOF
[@1Pk Max (@1Pk Max
Mi[1] 6.11 dBm) Mi[1] 6.22 dBm)
'}v-\f\'( 1 2.402224000 GHz ‘[\/‘-J\;* 2.442223000 GHz
0 nde 6.00 dB) 0 nde 6.00 dB|
/ N\ Bw 664.900000000 kHz| / Bw 665900000000 kHz|
-10 dBi ‘\ Q factor 3612.7| -10 dBi / A—q factor 3667.4
-20 d f -20 d “1
L/ [ J —
-30 dei / -30 dei ' -
-40 de N -40 dB /J.J AN
e I fras Y
-60 dér -60 dér
70 d 70 d
-80 di -80 d
CF 2.402 GHz 10001 pts Span 10.0 MHz CF 2.442 GHz 10001 pts Span 10.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result | Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 2,402224 GHz 6.11 dBm ndé down 664.9 kHz M1 1 2,442223 GHz 6.22 dém ndé down 665.9 kHz
T1 1 2.401643 GH2 0.10 dBm nd@ 6.00 d& T1 1 2.441641 GH2 0.22 dBm nd@ 6.00 d&
T2 1 2.402308 GHz 0.09 ddm q factor 3612.7 T2 1 2.442307 GH2 0.24 ddm q factor 3667 .4
Nt vy Nt —
L JU Measuring...  JUENENNLD S 2| L JU Measuring...  JUENENNLD S 2
Spectrum 4 ® -
Ref Level 12.00 dém ® RBW 100 kHz
Att 30dB SWT 19 ps @ YBW 300 kHz  Mode Auto FFT
TOF
[@1Pk Max
——Mi[1] 6.81 dBm
,I\JNJ\‘ ! 2.480223000 GHz
o ndB 6.00 d8
~10 dB ,-‘ —q factor 3685.7
-20 df [
-30 der £
e / .
-60 dler
-70dl
-80 df
CF 2.48 GHz 10001 pts Span 10.0 MHz
Marker
Type | Ref | Trc | K-value | ¥-value | _Function | Function Result |
M1 1 2.480223 GHz 6.51 dBm ndB down 672.9 khz
T1 1 2,479636 GHz 0.50 dbm ndg 6.00 dB
T2 1 2,480309 GHz 0.78 dBm Q factor 3685.7
L :1 Measuring.. ([EEUARRNAS 4

KES-QP16-F01(00-23-01-01)

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).

KES Co., Ltd.




Report No. : KES-RF240933

Mode : LE 2 Mbps

Page 11/ 84

Frequency(Mk)

6 dB bandwidth (M)

Limit(i)

2 402

1.15

2442

1.16

2 0.500

2480

1.16

LE 2 Mbps

Spectrum 4

®

o
v

Spectrum 4

o
v

Ref Level 12.00 d&m ® RBW 100 kHz Ref Level 12.00 d&m ® RBW 100 kHz
Att 30dB  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT Att 30dB  SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
TOF TOF
(@ 1Pk Max (@ 1Pk Max
MI[1] 5.72 dBm MI[1] 5.95 dBm
T N} 1 2.401994000 GHz iE! ,\/’ o 2.441985000 GHz
0 P/ IS 6.00 d8| 0 = e/ nd8 6.00 dB|
i . 1.153900000 Mz L7 v 1.158900000 Mz
-10 dBy Q hactor 2081.7| -10 dBy Q kactor 2107.2|
4 \ / \
-20d / X -20d ¥
-30 den f ; -30 den / A
o~ \f‘ ~
.40 dB .40 dB
| . -
-60 dBn -60 dBn
-70 dBi -70 dBi
-80 d -80 d
CF 2.402 GHz 10001 pts Span 10.0 Miiz CF 2.442 GHz 10001 pts Span 10.0 Miiz
Marker Marker
Type | Ref | Trc | K-value | ¥-value | _Function | Function Result | Type | Ref | Trc | K-value | ¥-value | _Function | Function Result |
M1 1 2,401994 GHz 5.72 dem nde down 1.1539 MHz M1 1 2,441985 GHz 5.95 dém nde down 1.1569 MHz
T1 1 2.4014031 GHz -0.27 dBm nd@ 6.00 dB T1 1 2.4413971 GHz -0.04 dBm nd@ 6.00 dB
T2 1 2.4025569 GHz -0.26 dBm Q factar 2081.7 T2 1 2.4425559 GHz -0.09 dBm Q factar 2107.2
il il
L JU Measuring... 4 L JU Measuring... RD e 4
Spectrum 4 (0 .

Ref Level 12.00 d&m
Att 30 de
TOF

® RBW 100 kHz

SWT 19 ps @ VBW 300 kiz  Mode Auto FFT

[@ 1Pk Max

, VY,
7 Sy

6.62 dBm|
2.479987000 GHz|
6.00 dB|
1.155900000 MHz|
2145.5]

-40 dB ,J
s e o™
-60 dBr
-70 dB
-80 d
CF 2.48 GHz 10001 pts Span 10.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result |
M1 1 2,479987 GHz 6.62 dém nd8 down 1.1559 MHz
T1 1 2.4793981 GHz 0.62 dBm nd@ 6.00 d&
T2 1 2.4805539 GHz 0.60 d8m Q factor 2145.5
—
il
L JU Measuring... EURRRRNND WS 4

Blank
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Mode : 802.11b
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Frequency (M)

6 dB bandwidth(Mk)

Limit(Mk)

2412

8.09

2 437

8.07

2 462

8.00

2 0.500

802.11b

Spectrum n‘;’-’ Spectrum n‘;’-’
Ref Level 19.00 dam & RBW 100 kHz Ref Level 19.00 dam @ RBW 100 kHz
Att 35 dB SWT 56.9 ys & VBW 300 kHz Mode Auto FFT Att 35 dB SWT 56.9 ys & VBW 300 kHz Mode Auto FFT
TOF TOF
@ 1Pk Max @ 1Pk Max
| D3[1] 0.12 da| D3[1] 0.09 da|
10 di M. " 8.08920 ';"If 10 di M " 8.07420 ';"If
Mi[1 0.13 dBm| M Mi[1 0.37 dBm|
e 7 i AT g ? M i
10d IVJ‘V! vkk 10d Jv llj\l.!
o W W - 7 %
.30 dB v .30 dB M
40 d / \A, o i \.r.
el Voo r 15 n " T
-50 dB -50 dB
-60 dBy -60 dB
-70 d -70d
CF 2.412 GHz 10001 Es BEar\ 50.0 MHz CF 2.437 GHz 10001 Es BEar\ 50.0 MHz
Marker Marker
Type | Ref | Trc | K-value | ¥-value | _Function | Function Result | Type | Ref | Trc | K-value | ¥-value | _Function | Function Result |
M1 1 2.4075204 GHz -0.13 dém M1 1 2.4325404 GHiz 0.37 dém
M2 1 2.4109701 GHz 6.69 dBm M2 1 2.4379699 GHz 6.55 dBm
D3 M1 1 8.0892 MHz 0.12 dB D3 M1 1 8.0742 MHz 0.09 dB
— — — —_—
L JU Measuring...  SRRRRACED WS ARl JU Measuring... EURRRRNND WS 4
Spectrum n‘;’-’
Ref Level 19.00 dam @ RBW 100 kHz
Att 35dB  SWT 56,9 s @ VBW 300 kHz  Mode Auto FFT
TOF
[@1Fk Max
| D3[1] 0.12 da|
104 A . 7.99920 ';"If
Mi[1 0.04 dBm|
1
)1 0,110 df f
P/ i
; ny My
10d JVJ, V v -
-20 e v"' g
.30 dB ; \‘R
s . L Blank
SUCERIEI PR S v ol
-50 dB
-60 dB
-70d
CF 2.462 GHz 10001 Es BEar\ 50.0 MHz
Marker
Type | Ref | Trc | K-value | ¥-value | _Function | Function Result |
M1 1 2.4580154 GHz 0.04 dém
M2 1 2.4629749 GHz 6.11 dBm
D3 M1 1 7.9992 MHz 0.12 dB
e —
-
L JU Measuring...  [EEURRRNED 2
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Mode : 802.11g
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Frequency (M) 6 dB bandwidth(Mt) Limit(Mk)
2437 15.38 > 0.500
Spectrum %’ Spectrum %’
Ref Level 19.00 dem ® RBW 100 kHz Ref Level 19.00 dem ® RBW 100 kHz
Att 35dB  SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT Att 35dB  SWT 56.9 s @ VBW 300 kHz  Mode Auto FFT
TOF TOF
[@1Fk Max [@1Fk Max
D3[1] 0.03 dB| D3[1] 0.02 dB|
10 dBi — 15.33350 MHz| 10 dBi 15.38350 MHz|
Mi[1] -3.63 dBm) [ Mi[1] -4.52 dBm)
0 %] - 2.40420080 GHz| 0 2.42941080 GHz|
- E P B PPV P m_ . ST N YR dud,
1 -2.600 dBm P D1 -4.280 dBm )‘h" )
-10d J l -10d
-20 der a w -20 der "j.j LL"'U”M
.30 dB n‘"”“ %ﬂl\._‘ .30.dB o] i
Lo o [ o
40 dey ol P, 40 d
R Wy o L i
-50 i -50 i
-60 dB -60 dB
-70d -70d
CF 2.412 GHz 10001 Es BEun 50.0 MHz CF 2.437 GHz 10001 Es BEun 50.0 MHz
Marker Marker
Type | Ref | Trc | K-value | ¥-value | _Function | Function Result | Type | Ref | Trc | K-value | ¥-value | _Function | Function Result |
M1 1 2.4042008 GHz -3.63 dem M1 1 2.4294108 GHz -4.52 dém
M2 1 2.4107051 GHz 2.40 dBm M2 1 2.4382249 GHz 1.72 dBm
D3 M1 1 15.3335 MHz -0.03 di D3 M1 1 15.3835 MHz 0.02 d&
— —
n Measuring.. ([EEUARRNAS 4L n Measuring.. ([EEUARRNAS 4
Spectrum %’
Ref Level 19.00 dem ® RBW 100 kHz
Att 35 dB  SWT 56.9 s @& VBW 300 kHz Mode Auto FFT
TOF
(@ 1Pk Max
D3([1] 0.11 d8
10 dBi 15.34100 MHz|
M1[1] -4.56 dBm)|
0 f_] — L. i 2.45439580 GHz|
() P
)1 -4.450 dBm Tl .
-10 d J L
-20 d L W%
.30 dB Wm"‘f "
" ot Ty, Blank
i e (a7 WY
-50 i
-60 dB
-70 d
CF 2.462 GHz 10001 pts Span 50.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result
M1 1 2.4543956 GHz -4.56 dBm
m2 1 2.4632349 GHz 1.55 dBm
D3 M1 1 15,341 MH2 0.11 d&
—
)T‘\ Measuring... WULLLLLLD W P
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Mode : 802.11n HT20
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Frequency (M)

6 dB bandwidth(Mk)

Limit(Mk)

2412

15.13

2437

15.28

2 462

16.93

2 0.500

802.11n_HT20

JL

4

Spectrum né’ Spectrum né’
Ref Level 19.00 dam @ RBW 100 kHz Ref Level 19.00 dam @ RBW 100 kHz
At 35d8  SWT 56.9ps @ VBW 300 kHz  Mode Auto FFT At 3508 SWT 56.9 us @ VBW 300 kHz  Mode Auto FFT
TOF TOF
(@ 1Pk Max (@ 1Pk Max
D3[1] 0.09 dB| D3[1] 0.05 dB|
104 15.13350 MHz| 104 15.27850 MHz|
M2 Mi[1] 6.76 dBm)| ¥ Mi[1] 2.08 dBm)|
0 _ 2.40439580 GHz| 0 i ) ML at LTy 14 2.42941580 GHz|
L s don P N Jadek R pie Py
-10dl j‘"" ,l\ -10dl H '\
-20 dB I -20 dB 0
-30d W‘"“ fly -30d e iy
o A , o i Pl
P gy I PRV L e " . ey it ]
-50 dB -50 dB
-60 dBy -60 dB
70d -70d
CF 2.412 GHz 10001 pts Span 50.0 Miiz CF 2.437 GHz 10001 pts Span 50.0 Miiz
Marker Marker
Type | Ref | Trc | K-value | ¥-value | _Function | Function Result | Type | Ref | Trc | K-value | ¥-value | _Function | Function Result |
M1 1 2.4043958 GHz -6.76 dBm M1 1 2.4284158 GHz -2.08 dBm
mz 1 2.4107001 GHz -0.74 dBm mz 1 2,4382249 GHz 3,87 dBm
D3 M1 1 15.1335 MH2z 0.09 dB D3 M1 1 15.2785 MH2 ~-0.05 dB
— — — _—
JU Measuring...  SRRRRACED WS 4 JU Measuring...  SRRRRACED WS 4
Spectrum né’
Ref Level 19.00 dam @ RBW 100 kHz
Att 35dB  SWT 56,9 s @ VBW 300 kHz  Mode Auto FFT
TOF
(@ 1Pk Max
D3[1] 0.17 dB|
104 16.92830 MHz|
M2 Mi[1] 6.70 dBm)|
0 “‘ 2.45356080 GHz|
M ok |
. v S ot A0 | ek
04 1 60 I IJ‘NI qk
-20 dB b ]
-30 df WM;(:'W "WAM
o ot iy Blank
S AP e, n
-50 dB
-60 dB
-70d
CF 2.462 GHz 10001 pts Span 50.0 Miiz
Marker
Type | Ref | Trc | K-value | ¥-value | _Function | Function Result |
M1 1 2.4535608 GHz ~6.70 dBm
™z 1 2.4606751 GHz -0.76 dBm
D3| M1 1 16.9283 MHz -0.17 db
—
il Measuring...  LURNLNCED W8
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Mode : 802.11n HT40
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Frequency (M) 6 dB bandwidth (M) Limit(Mk)
2437 35.64 > 0.500
Spectrum n‘;’-’ Spectrum n‘;’-’
Ref Level 19.00 dam @ RBW 100 kHz Ref Level 19.00 dam @ RBW 100 kHz
At 3508  SWT 113.8 ps @ VBW 300 kHz  Mode Auto FFT At 3508  SWT 113.8 ps @ VBW 300 kHz  Mode Auto FFT
TOF TOF
(@ 1Pk Max (@ 1Pk Max
D3[1] 0.09 dB D3[1] 0.15 dB|
104 35.91600 MHz, 104 _ 35.63600 MHz
Mi[1] 12.46 dBm) L mi[1] 3.04 dBm)|
0 2.40424200 GHz, 0 14 L 2.41942000 GHz,
:I D1 -3.000 dBm
N Ml AT Ay gLl gLyl N
104 D1 -12.410 dém w ot T et r§ 1o J ‘\,
d | d
-20 dB T T -20 dB i
o r e A ﬁ“w-mw
o /| iy o i g
b TRRTHRPTS YT T ey (AP ATIEIRED S Ly “
-50 dB -50 dB
-60 dBy -60 d
-70d -70d
CF 2.422 GHz 10001 pts Span 100.0 MHz CF 2.437 GHz 10001 pts Span 100.0 MHz
Marker Marker
Type | Ref | Trc | K-value | ¥-value | _Function | Function Result | Type | Ref | Trc | K-value | ¥-value | _Function | Function Result |
M1 1 2,404242 GHz -12.46 dBm M1 1 2.41942 Griz ~3.04 dém
mz 1 2,439468 GHz -6.41 dBm mz 1 2,439460 GHz 3.00 dBm
D3 M1 1 35.916 MH2 ~-0.08 dB D3 M1 1 35,636 MH2 0.15 dB
— _—
:‘\ Measuring...  LLl0 D e 4 :‘\ Measuring...  LLl0 D e P
Spectrum n‘;’-’
Ref Level 19.00 dam @ RBW 100 kHz
Att 35d8  SWT 1138 ps @ YBW 300 kHz  Mode Auto FFT
TOF
(@ 1Pk Max
Da[1] 0.07 dB
104 35.11600 MHz,
Mi[1] 10.33 dBm)
0 bl 2.43441900 GHz|
Y
om0 10250 dam et i | bl L]
0 [l &
-20 dB J
.30d
S ‘,MM! | ORI IO W Y Blank
W
-50 dB
-60 dB
-70d
CF 2.452 GHz 10001 pts Span 100.0 MHz
Marker
Type | Ref | Trc | K-value | ¥-value | _Function | Function Result |
M1 1 2,434418 GHz -10.33 dBm
™z 1 2.446951 GHz -4.25 dBm
D3| M1 1 35,116 MHz -0.07 db
—
:1 Measuring.. ([QUURRRRAD W 4
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3.2.  Output power
Test procedure
ANSI C63.10-2013 - Section 11.9.1.3 and 11.9.2.3.2

Test setup

Power meter,

EUT Attenuator
Power sensor

ANSI C63.10-2013 - Section 11.9.1.3

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

ANSI C63.10-2013 - Section 11.9.2.3.2

Alternatively, measurements may be performed using a wideband gated RF power meter provided that the
gate parameters are adjusted such that the power is measured only when the EUT is transmitting at its
maximum power control level. Because the 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 Mz, 2 400~2 483.5 M, and
5 725~5 850 Mt 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.
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Test results

2 402 M 2442 Mk 2480 Mk
Mode Average | Peak | Average | Peak | Average | Peak Power Limit (dBm)
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
LE 1 Mbps 5.63 5.94 5.83 6.10 6.49 6.72
30.00
LE 2 Mbps 5.57 6.16 5.76 6.32 6.48 7.00
2 412 Mz 2 437 Mz 2 462 Wiz
Mode Average | Peak | Average Peak | Average | Peak Power Limit (dBm)
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
802.11b 13.89 16.14 13.86 16.08 13.38 15.57
802.11g 1140 | 1626 | 1344 | 1820 | 11.16 | 1574 30.00
802.11n
HT20 8.31 13.43 13.21 18.20 10.29 14.98
2422 M 2437 Mk 2452 Mk
Mode Average | Peak | Average Peak | Average | Peak Power Limit (dBm)
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
802.1in 710 | 1355 | 1623 | 2207 | 869 | 1435 30.00
“HT40 . . . . . . :
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3.3. Power spectral density
Test procedure
ANSI C63.10-2013 - Section 11.10.2

Test setup

Spectrum
analyzer

EUT Attenuator

Section 10.2 & ANSI C63.10-2013 - Section 11.10.2

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

c. Set the RBW to 3 klz < RBW < 100 ki

d. Set the VBW = [3 x RBW].

e. Detector = peak.

f. Sweep time = auto couple.

g. Trace mode = max hold.

h. Allow trace to fully stabilize.

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

j- If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

Limit

According to §815.247(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 kiiz band during any time interval
of continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output power
shall be used to determine the power spectral density.
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Results

Mode : LE 1Mbps

Page 19/ 84

Frequency (M)

PSD (dBm/3 KH)

Limit(dBm/3 kHz)

2 402

-10.20

2442

-10.01

2480

-9.29

LE 1 Mbps

Spectrum3 (O

oo

Ref Level 9.00 dBm

Spectrum3 (O a

JL

Ref Level 9.00 dbm ® RBW 3 kHz
Att 25d8 SWT 632 ps @ VBW 10kHz  Mode Auto FFT Att 25d8 SWT 632.2 ps @ VBW 10kHz  Made Auto FFT
TOF TOF
[@1Pk Max [@1Pk Max
Mi1[1] 10.20 dBm) Mi1[1] 10.01 dBm)
o 2.4019578300 GHz o 2.441957280 GHz
Ml
-10 dér ] ¥ oy -10 dér v
/ o A BT i W ey
g At M ki p—— ot MMM"N‘WM
L e R T oot e
o)
30 dB -30 de
40 dB -40 di
-50 df -50 df
-60 df -60 df
-70 de -70 de
-80 dlér -80 dlér
CF 2.402 GHz 10001 pts 8pan 990.0 kHz CF 2.442 GHz 10001 pts Span 1.01 MHz
Marker Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result | Type | Ref | Trc | | Function | Function Result |
M1 1 2.40105783 GHz -10.20 dém M1 1 -10.01 dém
EE—— -
il il
JU | Measuring... CERREICED e ARl JU Measuring...  SRRRRACED WS 4
Spectrum3 (O
Ref Level 9.00 dbm @ RBW 3 kHz
Att 25dB  SWT 632.2 us @ VBW 10 kHz  Mode Auto FFT
TOF
[@1Pk Max
Mi1[1] 9.29 dBm)|
. 2.479956880 GHz
M1
-10 dér ST I
i BTG T
) M@Mr\p—u\'ﬂ"\ "‘WWMA
e N
-30 de
-40 db
N/A
-50 df
-60 df
-70 de
-80 dlér
CF 2.48 GHz 10001 pts Span 1.01 MHz
Marker
Type | Ref | Trc | X-value ¥-value | Function | Function Result |
M1 1 2.47095688 GHz -9.29 dbm
—
il | Measuring...  @RANANAND W P
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Mode : LE 2 Mbps
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Frequency (M)

PSD (dBm/3 KH)

Limit(dBm/3 kHz)

2 402

-12.74

2442

-12.54

2480

-11.80

LE 2 Mbps

Spectrum 3 ®

(Spectmd__+)

Spectrum 3 ) (x)

o
v

Ref Level 9.00 dim ® RBW 3 kHz Ref Level 9.00 dim ® RBW 3 kHz
Att 25d8  SWT 632.2 us @ VBW 10kHz  Mode Auto FFT Att 25d8  SWT 632.2 us @ VBW 10kHz  Mode Auto FFT
TOF TOF
[@1Fk Max [@1Fk Max
Mi[1] 12.74 dBm)| Mi[1] 12.54 dBm)|
2.401998960 GHz 2.441969210 GHz
0dp 0dp
-10 der L -10 der =+
P | Lot A, bt " N p N il Al MMJWW Ash
-20 % -20
Wuw MW . MW
-30 dB .30 dB
-40 dB -40 dB
-50 d -50 d
-60 di -60 d
-70 de -70 dB
-80 den -80 den
CF 2.402 GHz 10001 pts Span 1.74 MHz CF 2.442 GHz 10001 pts Span 1.74 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 2.40199695 GHz -12.74 dBm M1 1 2.44106921 GHz -12.54 dBm
— _—
il il
JU Measuring...  EERRRRRNN S ARl JU Measuring...  SRRRRACED WS 4

Spectrum3 (O
® RBW 3 kHz
SWT 632.2 ps @ VBW 10 kHz

Ref Level 9.00 dBm
Att 25de
TOF

Mode Auto FFT

©

[@1Pk Max

M1[(1]
0de

11.80 dBm)|
2.479968680 GHz|

-10 den

-30 de

frowsrii, |

40 dB

-50 d

-60 d

-70 dB

-B0 dBr

CF 2.48 GHz 10001 pts

Span 1.74 MHz

Marker

Type | Ref | Trc | X-value ¥-value | Function |

Function Result |

M1 1 2.47996868 GHz -11.80 dBm

n

J{ Measuring...

TR e y

N/A
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Mode : 802.11b
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Frequency (M)

PSD (dBm/3 k)

Limit(dBm/3 Kiz)

2412

6.64

2 437

6.47

2 462

6.13

802.11b

Spectrum 3 @] = Spectrum 3 @] =
Ref Level 16.00 dam @ RBW 3 knz Ref Level 16.00 dam @ RBW 3 knz
Att 3508  SWT 4.4ms @ VBW 10 kHz Mode Auto FFT Att 3508  SWT 4.4ms @ VBW 10 kHz Mode Auto FFT
TOF TOF
[@1Fk Max [@1Fk Max
- M1l 6.64 dBm| M1l 6.47 dBm|
10d - 2.41097110 GHz| 10d 2.43797190 GHz|
o I
-10 dB
o | 1 | |
.30 d
1 ¥ v
-40 dB
Y.
-70d -70d
-80 dB -80 dB
CF 2.412 GHz 10001 pts Span 30.0 MHz CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker Marker
Type | Ref | Tre X-value | Y-value | Function | Function Result | Type | Ref | Tre X-value | Y-value | Function | Function Result |
M1 1 2.4109711 GHz 6.64 dBm M1 1 2.4379719 GHz 6.47 dBm
— — — —
)il Measuring... WULLLLLLD W £ | L I Measuring...  EERRRRRNN S Y

Spectrum3 @

[®]

Ref Level 16.00 d&m ® RBW 3 kHz

Att 35dE  SWT 4.4 ms & VBW 10 kHz
TOF

Mode Auto FFT

[@1Fk Max

6.13 dBm)
2.46297490 GHz|

o \/

-80 der

CF 2.462 GHz 10001 pts

Span 30.0 MHz

Marker

Type | Ref | Tre | X-value | Y-value

| Function |

Function Result |

M1 1

2.4629749 GHz 6.13 dBm

JL

Measuring...

SRRRRE e P

Blank
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Mode : 802.11g
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Frequency (M)

PSD (dBm/3 KH)

Limit(dBm/3 kHz)

2412

-13.90

2 437

-11.36

2462

-11.88

Ref Level 4.00 dém

802.11g

Spectrum 3 @
& RBW 3 kHz

=]

Ref Level 4.00 dém

Spectrum 3 @

® RBW 3 kHz

=]

Att 20dB  SWT 44ms @ VBW 10kHz Mode auto FFT Att 20dB  SWT 44ms @ VBW 10kHz Mode auto FFT
TOF TOF
[@ 1Pk Max [@ 1Pk Max
0d8 Mi[1] 13.90 dBm)| 0 de! Mi[1] 11.36 dBm)|
2.41067110 GHz| 2.436346 10 GHz|
04 | | |
¥

et

]

.50 dB

CF 2.462 GHz

10001 pts

Span 30.0 MHz

Marker
Type | Ref | Trc |
M1 1

X-value ¥-value

| Function |

Function Result |

2.4613431 GHz -11.88 dBm

i
JL

Measuring...

W e 7

Blank

-70 d -70 d
-80 di -80 d
-90 de -90 de
CF 2.412 GHz 10001 pts Span 30.0 MHz CF 2.437 GHz 10001 pts Span 30.0 MHz
Marker Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 2.4106711 GHz -13.50 dBm M1 1 2.4363461 GHz -11.36 dBm
— — — —
JU Measuring...  JUENENNLD S 2| L JU Measuring...  [EEURRRNED 2
Spectrum 3 @ né‘
Ref Level 4.00 dbm ® RBW 3 kHz
Att 20dB SWT 44ms ® VBW 10kHz Mode Auto FFT
TOF
(@ 1Pk Max
0 d M1[1] 11.88 dBm
2.46134310 GHz|
104 ~; | |
-20 df F‘th' WMMM‘MMMW|
30 dB § ‘
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Mode : 802.11n HT20
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Frequency (M)

PSD (dBm/3 k)

Limit(dBm/3 Kiz)

2412

-16.12

2 437

-11.90

2 462

-14.67

802.11n_HT20

Spectrum3 @

&)

Ref Level 4.00 dBm ® RBW 3 kHz

TOF

Att 20dB  SWT 44ms @ VBW 10kHz Mode Auto FFT

Ref Level 4.00 dBm

TOF

Spectrum3 @

&)

® RBW 3 kHz

Att 20dB  SWT 44ms @ VBW 10kHz Mode Auto FFT

[@1Fk Max

[@1Fk Max

0 de

16.12 dBm)|

0 de
2.41071610 GHz|

11.90 dBm)|
2.44008970 GHz|

b

-90 dB

-90 dB

CF 2.412 GHz 10001 pts

CF 2.437 GHz

Span 30.0 MHz

10001 pts

Span 30.0 MHz

Marker

Type | Ref | Tre X-value | Y-value

| Function |

Function Result |

Marker
Type | Ref | Tre

X-value |

Y-value | Function | Function Result

M1 1 2.4107161 GHz -16.12 dBém

JL

Measuring...

—
Qi we £ J{

M1 1

2.4400897 GHz

-11.90 dBm

Measuring...

#

Spectrum3 @

[®]

Ref Level 4.00 dBm ® RBW 3 kHz

TOF

Att 20dE  SWT 44ms @ VBW 10kHz Mode auto FFT

[@1Fk Max

0 de

-10d

14.67 dBm)|
2.46068010 GHz|

-20 dBm—

-30 der

-90 dB

CF 2.462 GHz 10001 pts

Span 30.0 MHz

Marker

Type | Ref | Tre | X-value | Y-value

| Function |

Function Result |

M1 1 2.4606801 GHz -14.67 dBm

JL

Measuring...

NS 4

Blank
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Mode : 802.11n HT40
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Frequency (M)

PSD (dBm/3 k)

Limit(dBm/3

kHz)

2422

-21.33

2 437

-11.14

2 452

-18.21

802.11n_HT20

Spectrum3 @

&)

&)

JL

Ref Level +.00 dbm @ RBW 3 kHz Ref Level +.00 dbm @ RBW 3 kHz
At 20d8 SWT B.8ms @ VBW 10kHz  Mode Auto FFT At SWT 8.8 ms @ VBW 10kHz Mode Auto FFT
TOF TOF
[@1Fk Max [@1Fk Max
0de Mi[1] 21.99 dBm 0de 11.14 dBm|
2.43946430 GHz| 2.44477520 GHz|
-10 d -10 d
-20 dB
-30 dB
40 dBm—
=50 d
-70 der
-80 d
-90 dB -90 dB
CF 2.422 GHz 10001 pts Span 60.0 MHz CF 2.437 GHz 10001 pts Span 60.0 MHz
Marker Marker
Type | Ref | Tre X-value | Y-value | Function | Function Result | Type | Ref | Tre Y-value | Function Result |
M1 1 2.4394643 GHz -21.33 dBm M1 -11.14 d8m
— — — —_—
I Measuring...  QURRRNNLD e ARl I [ EERRRRN 1 4
Spectrum3 @ =
Ref Level +.00 dbm @ RBW 3 kHz
Att 20d8  SWT 8.8 ms @ VBW 10kHz  Mode Auto FFT
TOF
[@1Fk Max
0de Mi[1] 18.21 dBm|
2.44696650 GHz|
-10 d
o
-20 dB T
-30 den T T
-90 dB
CF 2.452 GHz 10001 pts Span 60.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 2.4469665 GHz -16.21 dBm
- —
Measuring...  LURNLNCED W8 P
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3.4. Radiated restricted band and emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kilz

to 30 Mz Emissions.

Turn Table

EUT l

Power Cable 0.8m

Page 25/ 84

Coaxial
M—Cable

p .

Power

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

to 1 Gz emissions.

T

Ground Plane

EMI Receiver

Turn Table
1im — 4m
EUT
f ? Coaxial
Power Cable 0.8m n Cable
<t 3m T
Ground Plane

Power
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The diagram below shows the test setup that is utilized to make the measurements for emission from 1 (ffz
to the tenth harmonic of the highest fundamental frequency or to 40 iz emissions, whichever is lower.

; Antenna
; g wer
i
i
i
EUT | N q.i..mm p Horn
Y antenna
4m
( B Spectrum
| I_‘ A, analyzer
i -
¢ [ N
Turntable i Im \
Sm
™ Pre-amp D%E
| | |

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 Mk

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 Mk

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground for 30 M-1 Gz and
1.5 meters for above 1 @z at a 3 meter anechoic chamber test site. The table was rotated 360
degrees to determine the position of the highest radiation.

2. 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.

3. 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.

4. The test receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum
Hold Mode.

5. Spectrum analyzer settings for f <1 (llz:

D Span = wide enough to fully capture the emission being measured
@ RBW =120 ki
@ VBW = RBW
@ Detector = quasi peak
® Sweep time = auto
® Trace = max hold
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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6. Spectrum analyzer settings for f 21 (flz: Peak

SISISICISACS

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

VBW = 3 Mk

Detector = peak

Sweep time = auto

Trace = max hold

Trace was allowed to stabilize

7. Spectrum analyzer settings for f 21 (llz: Average

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

@ RBW =1 i

@ 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 ®, 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 (®, 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 Mk, extrapolation factor of 40 dB/decade of distance. Fa = 40log(Dm/DS)
f =30 M, extrapolation factor of 20 dB/decade of distance. F4 = 20log(Dm/DSs)

Where:
Fa = Distance factorin dB
Dm = Measurement distance in meters
Ds = Specification distance in meters

2. Field strength(dBV/m) = Level(dB.V) + CF (dB) + or DCF(dB)

Margin(dB) = Limit(dBzV/m) — Field strength(dBV/m)

4. Emissions below 18 (lz were measured at a 3 meter test distance while emissions above 18 Gl
were measured at a 1 meter test distance with the application of a distance correction factor.

5. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was determined

that X orientation was worst-case orientation; therefore, all final radiated testing was performed with the EUT
in X orientation.

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

7. According to exploratory test no any obvious emission were detected from 9 kiz to 30 M. 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

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 (M) Distance (Meters) Radiated (£V/m)
0.009 ~ 0.490 300 2400/F(kltz)
0.490 ~ 1.705 30 24000/F(klz)

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 M, 76 ~ 88 Mz, 174 ~ 216 Ml 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 D01_v05 r02, 6. Measurements of duty cycle and transmission duration shall be
performed using one of the following techniques:

a) A diode detector and an oscilloscope that together have sufficiently short response time to permit accurate
measurements of the on- and off-times of the transmitted signal.

b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between
bins on the sweep are sufficient to permit accurate measurements of the on- and off-times of the transmitted

signal.
M Ton time Period Duty cycle Duty cycle Duty cycle correction
ode ; factor
(ms) (ns) (Linear) %) .
LE 1 Mbps 2.15 2.50 0.86 86.00 0.66
LE 1 Mbps 1.12 1.88 0.60 59.57 2.22
802.11b 12.44 12.53 0.99 99.28 -
802.11g 2.07 2.10 0.99 98.57 -
802.11n_HT20 1.93 1.96 0.98 98.47 -
802.11n_HT40 0.95 1.00 0.95 95.00 0.22
Duty cycle (Linear) = Ton time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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LE 1 Mbps

LE 2 Mbps

Spectrum 4 (& .

Spectrum 4 (& .

Ref Level 12.00 cBm ® RBW 5 MHz Ref Level 12.00 cBm ® RBW 5 MHz
Att 30 0B @ SWT 10 ms @ VBW 20 MHz Att 30 0B @ SWT 10 ms @ VBW 20 MHz
TRG:VID TOF TRG:VID TOF
(@ 17k Max (@ 17k Max
D2[1] 2.90 dB| | D3[1] 1.28 dB
[ 0099 ms 1l 1.883§07 ™3
0 dém M1[1] -30.30 dBm 0 dém T 1R M1[1] -32.145 dBm
TRG 4.98869¢ ms| TRG -5.000 dem 5.608496 ms|
-10d -10d
20 d 20 d
i op -
-30 der : : -30 der r
40 d 40 d
50 d 50 d
80 d 80 d
70 -70
0d 80 d
CF 2.442 GHz 10001 pts 1.0ms/ CF 2.442 GHz 10001 pts 1.0ms/
Marker Marker
Type | Ref | Trc | X-valua | ¥-valua |__Function | Function Result | Type | Ref | Trc | X-valua | ¥-valua |__Function | Function Result |
ML i 4.9BBB9E ms -30.30 dBm ML i 5.608696 ms -32.15 dim
pz[ M1 1 2.148942 ms 2.30 db pz[ M1 1 1115842 ms -0.07 dB
pal M1 1 2.503304 ms -0.11 db pal M1 1 1.883304 ms 1.26 db
—
[ K | reasuring... il 4| L K | reasuring...  WRRNAACHD e 4
Spectrum 4 ®] Spectrum 4 ®]
Ref Level 30.00 cBm @ RBW 5 MHz Ref Level 30.00 cBm @ RBW 5 MHz
Att SO OB @ SWT 35 ms @ VBW 20 MHz Att SO OB @ SWT 10 ms @ VBW 20 MHz
SGL TRGIVID TOF SGL TRGIVID TOF
[@ 1Pk Max [@ 1Pk Max |
D3[1] -3.20 dB| ‘ | | | | D3[1] 6.08 dB|
p 12.53380 ms p 2.102000 ms|
2 safi] 1296 do 20 i)
od 11.62770 ms
0 dBm 0 Em T
TRG -5,000 dam G -5.000 dam
10d B ] M 1
F i
20d = Zd
a0d 30d
-40 dBr -40 dBr
50 d 50 d
60 d 60 d
CF 2.437 GHz 10001 pts 3.5 ms/ CF 2.437 GHz 10001 pts 1.0ms/
Marker Marker
Type | Ref | Trc | X-valua | ¥-valua |__Function | Function Result | Type | Ref | Trc | X-valua | ¥-valua |__Function | Function Result |
ML | 11,6277 ms -12.86 dBm ML | 2.346 ms -18.67 dBm
pz[ M1 1 12,4418 ms -5.36 dB pz[ M1 1 2,066 ms 1.31dp
pal M1 1 12,5338 ms -3.20 dB pal M1 1 2.102 ms 6.00 dB
—_————
[ J—i ] Ready [TTT 4 | L J—i ] Ready

802.11n_HT20

802.11n_HT40

Spectrum 4 ®]

Spectrum 4 ®]

Ref Level 30.00 cBm ® RBW 5 MHz Ref Level 30.00 cBm ® RBW 5 MHz
Att S0 dB @ SWT 10 ms @ VBW 20 MHz Att S0 dB @ SWT 5 ms @ VBW 20 MHz
SGL TRG!VID TOF SGL TRG!VID TOF
[@ 1Pk Max [@ 1Pk Max ]
‘ | | | | Da[1] 6.07 dB| ‘ | | | | M1[1] -19.46 dBm|
20 di 1:ﬂﬁ9nﬂﬂ ms 20 di
dem T
RG -5.000 Uy
0 d
i g
= 1 L 'u d - I'w
-30 ds -30 de
-40 dir -40 dir
<50 d <50 d
-60 df -60 df
CF 2.437 GHz 10001 pts 1.0ms/ CF 2.437 GHz 10001 pts 500.0 ps/
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | _Function | Function Result | Type | Ref | Tre | X-valug | ¥-value | _Function | Function Result |
ML 1 2373 ms -15.71 dBm ML 1 1.085 ms -19.46 dBm
o2 w1 1 1,926 ms 0,46 db p2| M1 1 953.0 s 0.76 dB
D3 M1 1 1.962 ms 6.07 dB D3 M1 1 99G.0 ps 0.18 dB

L JU J

L JU J

Note.

1. Tested with the maximum duty that can be set on the EUT.
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Test results (Below 30 Mk)

Mode: LE 2 Mbps
Distance of measurement: 3 meter
Channel: 39 (Worst case)
Parallel
130 o
120 E -
110 M -
100 E
90 F
~ 80 F
= £l
~ |
> 70 F
2 H
m 60 F
S, E
~ 50 E
e E P
0] 40 | w— \
- = : o | ¢
305 I LT ”
20 |
10
0 f
-10 B
0.009 0.100 1.000 10.000 30.000
Frequency [MHz]
No. Freguency Reading c.f Result Limit Zngles Remark
PE PE PE
[MH=z] [dB (uV) ] [dB(1/m) ] [dB (pV/m) ] [dB (pV/m) ] [deg]
1 11.919 26.4 19.6 46.0  mmmmm—————— 332.6
2 12.250 21.4 19.6 41.0 ———m——————— 31.9
3 13.677 22.3 19.7 42.0 ———m——————— 96 .4
4 16.088 16.7 19.7 36.4 —mmmmm 96 . 4
Note.
1. No spurious emission were detected under 30 M, Above data is peak result.
KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Mode:
Distance of measurement:

Channel:

802.11n_HT40 (MCS)

3 meter

06 (Worst case)

Page 32/ 84

Parallel

Level [dB(pV/m) ]
o

Q
’ RETraT I | jm

T T T [ [ [ [ T T T T [ T Try

=}
(=]

w0

0.100 1.000 10.000

Frequency [MHz]

30.

000

W L [k
(¥ )
'

[MHz]
11.%04

No . Frequency

Reading c.f Result Limit
PK DK DK

1 [dB (pV/m) ] [dB(pV/m) ]

. & 4€.]

€

[

40.5  ——mmmmmm——-

40.

l6.8 19.7 36.

o=l in

S as]

[ S SRS R WY ]

| ST S Y SN |

Note.

1. No spurious emission were detected under 30 M, Above data is peak result.
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Test results (Below 1 000 Miz)
Mode: LE 2 Mbps

Distance of measurement: 3 meter

Channel: 39 (Worst case)

Horizontal // Vertical

&0
g CE
2 s | N
2 E ]
) E :
[ =
] w FE aqf
= E — wﬂw
I = . ‘L""""u L sk bt
30.000 S0.000 100.000 S00.000 l000.004
Freguency [MH=z]
Final Resultc

Ho Freguency Fol EREeading c.£ Besulc argin
dB {(pV} ] [dBE {1 /m) [dE (uV,/m] ]

1 Kl 28.1 -1z.1 6.0 v

2 v 30.3 -14._¢ 5.7 8

3 3 H 36.9 -10._4 5 5

4 3 v 30.3 -10. ] T

5 5l H 35.0 -&.1 ] 1

g 51 v 3z.3 -&_1 .2 8

7 53 H 33.6 -5.9 .7 -3

g 55 H az. -5.5 .5 5.5

£ 72 v 278 -2.4 o4 206  356_C
10 8 H 3Z.5 0.7 8 14.2 158.
11 8 H 34.z 5 33.7 12._3 I413.
12 848 _801 K 27.2 -0.3 2g.9 5.1 le6.

KES-QP16-F01(00-23-01-01) KES Co., Ltd.

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).



Report No. : KES-RF240933 Page 34/84

Mode: 802.11n_HT40 (MCS)

Distance of measurement: 3 meter

Channel: 06 (Worst case)

Horizontal // Vertical

Model No. : Limis : FCC_Class 3 4m
Mode H Ant. Factor : VULE 9'_53-:_'_-1_6 dE Ast.)
Dowar Supply
Tes: By : mEs
Remark
.-
= E
T = I
‘w E
a0 | g
E " /
T, B (U Py
I i i, A b s AN
= - T
] 50.000 100.000 500.000 1000.00
Freguency [MHz]

Final Resultc

Ho. Freguency Pol Engles EBemark

[M W 1 g
1 5l v - 2 155 El 0.0
2 -] v - 1 21.8 1l4. 214.5
3 289 H 7.9 -0 2 15.1 1z24. 359.9
4 34 H 35.2 -8 2 15.¢6 105. 188._9
5 42 K 281 -1 2 260 l4z. 357.1
& 450.010 H 34.2 7.8 2 19.6 207 82.40
7 459 .238 H 34.7 -6.3 2 17.6 203.0 38.6
g 510 ) H 36.2 -6.2 3 16._0 213.0 220.0
3 518 5 H 33.4 -6.1 2 2.3 Z15.0 2.7
10 537 3 v 25.5 -5.9 23.6 46 . 22_4 103.0 123.3
11 575 ) K 285 -4.5 236 de . 2.4 103.0 0.
1z 733.978 K 272 2.1 251 4e 20.%9 147 .0 225

KES-QP16-F01(00-23-01-01) KES Co., Ltd.
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Test results (Above 1 000 Mk)
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Mode: LE 1 Mbps
Distance of measurement: 3 meter
Channel: 00
- Spurious
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
(Mz) (dBwvV) (H/V) (dB) (dB) (dBV/m) (dBV/m) (dB)
1 002.50 45.36 Peak H -9.69 - 35.67 74.00 38.33
1081.89 44.35 Peak \Y -9.19 - 35.16 74.00 38.84
- Band edge
Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
Detect mode
(MEz) (dBuV) (H/IV) (dB) (dB) (dBuV/m) (dBV/m) (dB)
2352.13 46.81 Peak H -1.02 - 45.79 74.00 28.21
2 365.00 42.53 Peak \Y -0.99 - 41.54 74.00 32.46
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
pectrum & o ) Spectrum S 0
mM1[1] 46.81 dBpY| 00 dBys mM1[1] _ T42.53dBpv
20 oy 2.3521320 L:H? o 2.3650030 L.Hj
o If B0 dBy f
70 dBy ’ o r
60 dap ‘I o }
50 dBpy
50 dapy L , 2ooadal o ...F._n.‘ e ll
40 dBpv w: u - I s J ’
30 dBy 20 day
20 dey 10 oy
Start 2.3 [‘lHZ 10001 pts Stop 2.402 GHz SIB;I 2.3 G-HZ 10001 Els SI_I]‘E .402 GHz
M::%I Ref | Trcl| x;;;l:;z - | v;:;l;sza . |__Function | Function Result | M:\:x:;{l Ref | Trc1| Ké‘;:‘;‘ois - | \:::I:ZB = | Function | Function Result ]
KES Co., Ltd.

KES-QP16-F01(00-23-01-01)

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).




Report No. : KES-RF240933 Page 36/ 84

Horizontal // Peak for 1 Giz to 3 Gz Vertical // Peak for 1 Giz to 3 Gz

Spectrum 2 @ (%) (%) Spectrum2 @ (%) (%)
Ref Level 94.00 dBpv @ RBW 1 MHz Ref Level 90.00 dBpv & RBW 1 MHz
At Sd8  SWT 10.1ms @ VBW 3 MHz _ Mode Auta Sweep At 0dE  SWT 10.1ms & VBW 3 MH2 Mode Aulo Sweep
[0 35k Max [0 35k Max
50 deus Mi[1] 45.36 dBpV] Mi[1] 44.35 dBpY|
1.002500 GHz| 1.081890 GHz|
80 dByr
B0 dByr
70 dBys
70 dBy
B0 dByt
60 deu
504
i
50 dow
L " " Lol
40 diy! i A
30 dew
30 dey
20 dey
20 dey
10 dey
10 dey
N F2 0 deyr 2
0 day 1 F1
|
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-valug | ¥-value | Function | Function Result |
M1 1 1.002S GHz 45.36 dBpV M1 1 1.08189 GHz 44.35 dBpV
)i | Measuring... WEARENNNN W 4 i | Heasuring..  MUAERAAND ]

Horizontal // Peak for 3 Gz to 18 6tz Vertical // Peak for 3 @ to 18 Gtz
Sperums | SRR)  (7] | (S Spe e - O[Spm) (7]

Ref Level 83.00 dBpv ® RBW 1MHz Ref Level B3.00 dbyy © RBW 1 MHz
At 0dB  SWT 60 ms @ VBW 3 MHz _Mode Auto Sweep At 0dB  SWT 50 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max [@ 1Pk Max
80 dBuy 80 dBuy
70 de 70 de
&0 day &0 day
50 dB v 50 dB v
30 deuv W 30 deuv * v N W
20 dB v 20 dB v
10 dip 10 dip
0 dbu! 0 dbu!
-10 dap -10 dap
Start 3.0 GHz 10001 pts Stop 10.0 GHz Start 3.0 GHz 10001 pts Stop 10.0 GHz
— — m— m———
K | Measuring...  NRSNNLCHD W6 ARl R | Measuring...  SRENNNCHD W6 7

Note.
1. No spurious emission were detected above 3 (.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode:

LE 1 Mbps

Distance of measurement:

Channel:

- Spurious

3 meter

20

Page 37 /84

Frequency

(MEiz)

Level
(dBwv)

Detect mode

Ant. Pol.
(H/V)

CF
(dB)

DCF
(dB)

Field strength
(dBV/m)

Limit
(dBuV/m)

Margin
(dB)

1073.49

46.42

Peak

H

-9.24

37.18

74.00

36.82

1171.88

45.30

Peak

\Y

-8.62

36.68

74.00

37.32

Horizontal // Peak for 1 Giz to 3 Gz

Vertical // Peak for 1 Giz to 3 Ghz

Spectrum 2 @ o Spectrum2 @ -
Ref Level 90.00 dBpv @ RBW 1 MHz Ref Level 90.00 dBpv & RBW 1 MHz
At 0d8  SWT 10.1ms @ VBW 3 MHz _ Mode Auta Sweep At 0dE  SWT 10.1ms & VBW 3 MH2 Mode Aulo Sweep
[0 35k Max [0 35k Max
Mi[1] 46.42 dBpV| Mi[1] 45.30 dBpY|
1.073490 GHz| 1.171880 GHz|
80 dByr 80 dByr
70 dBys 70 dBy
B0 dByt 60 dBy!
S0 50 dBuvre
" s L "
Mmoo bononbietl A —— " TRSTRRASIY S YA UTIt Np—
30 dew 30 dew
20 dey 20 dey
10 dey 10 dey
0 deyr o 0 dey Fp
F1 F1
| |
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-valug | ¥-value | Function | Function Result |
M1 1 1.07340 GHz 46.42 dBpV M1 1 1.171BE GHz 45,30 dBpV
T | Measuring... WNARARAED Wl 4 L bjd | measuring.. GEAERIAND P

Horizontal // Peak for 3 Giz to 18 Gz

Ref Level 83.00 dBpv

Spectrum 3

® RBW 1 MHz

®

Vertical // Peak for 3 Gz to 18 Gz

Ref Level 83.00 dBpy

Spectrum 3 ®
® RBW 1 MHz

Att DdB  SWT 60 ms @ VBW 3 MHz _Mode Auto Sweep At 0dE  SWT 50 ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max [@ 1Pk Max
B0 dBy B0 dBy
70 day 70 day
&0 day &0 day
50 daj v 50 daj v

30 dBpv

30 dBpv

20 dBy 20 dBy
10 dBys 10 dBys
0 diy 0 diy
-10 dap -10 dap
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
S— e— — 1
)i | Measuring..  WAMANACED W8 4L )i | Measuring.. SRRERNCHED e 4

Note.

1. No spurious emission were detected above 3 (ff.
2. Average test would be performed if the peak result were greater than the average limit.
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Mode: LE 1 Mbps

Distance of measurement: 3 meter

Channel: 39

- Spurious

Frequency Level Detect mode Ant. Pol. CF DCF Field strength Limit Margin
(Mtz) (dBwv) (HIV) (dB) (dB) (dBeV/m) (dBV/m) (dB)

1 059.49 46.40 Peak H -9.33 - 37.07 74.00 36.93

1166.48 44.87 Peak Y, -8.65 - 36.22 74.00 37.78

- Band edge

Frequency Level Ant. Pol. CF DCF Field strength Limit Margin
) @ay) | Petect mode | ) () (@) (@@im) | (dBaIm) (dB)

2 483.57 50.52 Peak H -0.72 - 49.80 74.00 24.20

2 487.86 47.02 Peak \Y -0.71 - 46.31 74.00 27.69

Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 4 (®) Spectrum 4 ® -
Ref Level 103,00 depv & RBW 1 MHz Ref Level 103.00 dapy & RBW 1 MHz
Att 1505 SWT 10.1ms @ VBW 3 MHz _Mode Sweep Att 1508 SWT 10,1 ms @ VBW 3 MHz _Mode Sweep
@ 1Pk Max l@ 1Pk Max
100 dBps M1[1] 50.52 dBpv 100 dey mM1[1] 47.02 dBpV|
2.48356810 GHz| 2.48786370 GHz|
o0 Y8V o0 dB v
80 dé\u 80 Heu
0
70 deh 70 de\u
&0 daun‘ &0 da;.‘h
: \
50 dB v 50 dB L
" L i R T N i i FRTRETH TR
40 dBpy 40 dBpy
30 dBy 30 dBy
20 da v 20 da v
10 dBv—t. | F2 10 dBv—r, | Fz
|
Start 2.48 GHz 10001 pts Stop 2.51 GHz Start 2.48 GHz 10001 pts Stop 2.51 GHz
Marker Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result ] Type | Ref | Tre | X-value | v-value | Function | Function Result |
2.4835681 GHz 50.52 ﬂBpV 2.4878637 GHz 47.02 ﬂEpV
— e —————
K | Measuring...  NRSNNLCED W6 7 J" | Measuring...  WRRNNNNLN W6 7
KES-QP16-F01(00-23-01-01) KES Co., Ltd.

The authenticity of this test report can be found on the verification page of our website (www.kes.co.kr).




Report No. : KES-RF240933 Page 39/ 84

Horizontal // Peak for 1 Giz to 3 Gz Vertical // Peak for 1 Giz to 3 Ghz

Spectimz @ G & Spectrimz @ G 5)
Ref Level 90.00 dBpv @ RBW 1 MHz Ref Level 90.00 dBpv & RBW 1 MHz
At 0d8  SWT 10.1ms @ VBW 3 MHz _ Mode Auta Sweep At 0dE  SWT 10.1ms & VBW 3 MH2 Mode Aulo Sweep
[0 35k Max [0 35k Max
Mi[1] 46.40 dBpV] Mi[1] 44.87 dBpY|
1.059490 GHz| 1.166480 GHz|
80 dByr 80 dByr
70 dBys 70 dBy
B0 dByt 60 dBy!
S0 B 50 dBuviey
gy ' L ) "
e Metedps ! 4 s TV TR RO
30 dew 30 dew
20 déy 20 déy
10 dey 10 dey
0 deyr o 0 dey Fp
F1 F1
| |
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-valug | ¥-value | Function | Function Result |
M1 1 1.05940 GHz 46.40 dBpV M1 1 1.16648 GHz 44.B7 dBpV
)i ] Measuring..  WRRRRAED WS Y i | Measuring...  @RRRRSNND W i

Horizontal // Peak for 3 Gz to 18 6tz Vertical // Peak for 3 @ to 18 Gtz
Sperums SRR (7] | (S Spe e - O[Spnm) (%]

Ref Level 82.00 dBuv © RBW 1 MHz Ref Level £3.00 dBu' ® RBW 1 WMHz

Att 0dB  SWT 60 ms @ VBW 3 MHz _Mode Auto Sweep Att 0db  SWT 60 ms @ VBW 3 MHz _Mode auto Sweep

[@ 17k Max [@ 17k Max

60 dBy v 60 dBy v

70 de 70 de

60 dBy 60 dBy

50 de v 50 de v

20 dByv 20 dByv

10 dBy 10 dBy

0 dBys 0 dBys

-10 dey -10 dey

Start 8.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz

— ——

L J': | measuring...  WRSRRSSND e ARl J"\ | Measuring... ERERRSEAD W 7

Note.
1. No spurious emission were detected above 3 (.
2. Average test would be performed if the peak result were greater than the average limit.
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