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Duty cycle

Rengdi}rllg 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)
LE 1 Mbps 0.421 0.623 0.676 67.65 1.70
802.11b 12.443 12.545 0.992 99.19 -
802.11g 2.068 2.171 0.953 95.26 0.21
802.11n_HT20 1.929 2.030 0.950 95.02 0.22
802.11n_HT40 0.943 1.047 0.901 90.07 0.45

Duty cycle (Linear) = To, time/Period
DCF(Duty cycle correction factor (dB)) = 10log(1/duty cycle)
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. .
LE 1 Mbps // Middle channel 802.11b // Middle channel
spearums OSpemene)  [7] spearums OSpemene)  [7]
Ref Level 84.00 dBpv @ RBW 1 MHz Ref Level 84.00 dBpv ® RBW 1 MHz
Att DdE @ SWT 3ms @ VBW 3 MHz Att 0 de @ SWT 30 ms @ VBW 1 MHz
SGL TRG:VID SGL TRG:VID
@ 1Pk Max @ 1Pk Max
80 dey D3[1] -7.78 dB| | | | | | M1[1] 32.06 dBpY|
| M1[1] 31.05 dBpv 70 dey :
= l ‘ f I J’ T2 ms 12.44310 ms
60 dBp! T T [ \ 60 dBp! T
TRG 54,000 dBys i i TRG 54,000 dBys
50 dBy ” [ J 50 dBy
40 dBp! 40 dBp!
1 Nl E A
30 depv—i 0 30 dey
20 depv— t = T T 20 dep!
10 dey! 10 dey!
0 dey 0 dey
-10 dey -10 dByi
CF 2.442 GHz 10001 pts 300.0 ps/ CF 2.437 GHz 10001 pts 3.0 ms/
Marker Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result Type | Ref | Trc | X-value | v-value | Function | Function Result
M1 1 1.2402 ms 31.05 dBpv M1 1 12,5352 ms 32.06 dBpv
D2 M1 1 421.5 ps -2.17 dB D2 M1 1 12,4431 ms 3.85 dB
03| M1 1 623.1 ps -7.78 d8 03| M1 1 12,5451 ms 2.65 d8
H J Ready y H J Ready
. .
802.11g // Middle channel 802.11n_HT20 // Middle channel
Spectrum3 @ (x) Spectrum3  ® (x)
Ref Level 54.00 depv ® RBW 1 MHz Ref Level 84.00 dBpv @ RBW 1 MHz
Att 0dB @ SWT 10 ms @ VBW 1 MHz Att 0de @ SWT 10 ms @ VBW 1 MHz
SGL TRG:VID SGL TRG:VID
(@ 1Pk Max ] | [@1Fk Max
80 ey | | D3[1] 4.12 dB)] 80 dB, | | | | D3[1] 4.54 dB)|
0
d
3| i
60 dBp! ] T 60 dBp! T
TRG 54,000 dBp TRG 54,000 dBys
50 dBp! 50 dBy
40 dBy B 40 dep 02
1 3
30 dep! M 30 dBy m
20 dep! 20 dBp
10 dey 10 dey!
0 dey 0 dey
-10 dey -10 dey
CF 2.437 GHz 10001 pts 1.0 ms/ CF 2.437 GHz 10001 pts 1.0 ms/
Marker Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result | Type | Ref | Trc | X-value | v-value | Function | Function Result
1 1.633 ms 30.03 dBpv | 1 1.75 ms 36.77 dBpv
D2 M1 2.068 ms 4.52.dB | D2 M1 1 1.929 ms -9.12 d8
03 M1 1 2,171 ms 4.12.d8 | 03| M1 1 2.03 ms -4.54 dB
R )i Ready y )"T\ J Ready
.
802.11n_HT40 // Middle channel -
Spectrum3 ® (x)
Ref Level 84.00 dBpv @ RBW 1 MHz
Att 0dB @ SWT 4ms @ VBW 1 MHz
SGL TRG:VID
@ 1Pk Max
80 depv—] I I I D3[1] -2.99 dB)|
I ‘ ‘ 1.047200 ms|
1 Tl | | | M1[1] d
d L
TRG 54.000 dBpv- I T T
s df 1 "l
40 d T
3 ! D)
) N/A
200y f T
10 dep!
0 dey
-10 dBy!
CF 2.437 GHz 10001 pts 400.0 ps/
Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result |
M1 1 1.248 ms 35.46 dBpv |
D2 M1 p § 943.2 ps -10.70 dB |
D3 M1 i 1.0472 ms -2.99 dB |
)i Ready
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Test results (Below 30 M)
Mode: 12V_LE 1 Mbps
Channel 39

Distance of measurement: 3 meter

Horizontal
Model : Standard :
Mode : Ant. Factor 1 461(+6 dB Att.) KOLAS
Operator KES
Romark
[aB(uv/m)]
180 = <FCC 9 KHz — 30 MHz_15_209
120 E - <THH*JKWLAI|£{HE|381POOOJZ\/, N
110 E = Spectrum(H,PK)
100 ; — Suspected Item(H)
90
80 F
? 70 ;\
S 60 —
302 T “, J
20 £
10 E
ok
0.01 0.10 1.00 10.00 30.00
Frequency [MHz]
Spectrum Selection
No. Frequency (P) Reading c.f Resul t Limit Margin Height Angle Remark
PK QP QP
[MHZ ] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deg]
1 0.609 H 21.3 19.9 41.2 71.9 30.7 99.8 338.5
2 1.801 H 19.7 20.3 40.0 69.5 29.5 99.8 179.6
3 3.567 H 21.5 19.9 141.4 69.5 28.1 99.8 239.4

Note.
1. No spurious emission were detected under 30 Mz, the above test result is the peak result.

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-QP-7081-06 Rev. 7 KES A4



KES Co., Ltd.
3701, 40, Simin-daero 365beon-gil, Test report No.:
KE; Dongan-gu, Anyang-si, Gyeonggi-do, 14057, Korea KES-RF1-22T0022
Tel: +82-31-425-6200 / Fax: +82-31-424-0450 Page (19) of (75)
www.kes.co.kr

Mode: 24V 802.11g
Channel 06

Distance of measurement: 3 meter

Horizontal

[dB(uv/m)]
130 ¢

120
10 F
100 £
90
80
70

60 L
50 L
a0 E A |
2 ¢ b —
20
10 F
0 E

0.01 0.10 1.00 10,00 80.00

Frequency [MHz]

I AT A

Level
f

Spectrum Selection
No. Fregquency (P) Reading c.f Result Limit Margin Height Angle Remark
PK QP P
[dB{uv)] [dB 31 [dB(uv/m)] [dB(uV/m)] [dB] [cm] [deq]
. 45.5 65.8 20.3 99.8 341.4
! 99.8 3.7
3 99.8 341 4

[MHz]
1.239

43 .1 69.5

41,2 69.5

Note.
1. No spurious emission were detected under 30 Mz, the above test result is the peak result.
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Test results (Below 1 000 Mk)

Mode:
Channel

12V_LE 1 Mbps
39

Distance of measurement: 3 meter

Horizontal // Vertical

Model

Standard

* FCC Part, 15 Class B 3m

Mode : Ant. Factor 1 461(+6 dB Att.) KOLAS
Operator KES
Famark '
[dB(uv/m)]
110 E
100 E
9
80 |
70 ;
e 60 £
3 50 z —
40 E L . | |
30 .‘ 1 i 1 L 7 AJ_ L i —
20 %l\'ﬂ m JMM!L
jinn
ISO‘OO 250.00 500.00 750.00 1000.00
Frequency [MHz]
Final Result
No. Frequency (P) Reading c.f Result Limit Margin Height Angle Remark
QP QP QP P
[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [cm] [deg]
1 32.668 H 37.1 -14 .1 23.0 40.0 17.0 102.0 258.9
2 38.003 V 45.0 -13.7 31.3 40.0 8.7 104.0 254.4
3 75.106 V 45.9 -16.0 29.9 40.0 10.1 135.0 157.8
4 460.801 H 43.8 -8.0 35.8 46.0 10.2 242.0 320.0
5 460.801 V 40.3 -8.0 32.3 46.0 13.7 124.0 340.5
6 516.081 H 40 .1 -7.2 32.9 46.0 13.1 221.0 35.8
7 691.298 H 41.0 -4.2 36.8 46.0 9.2 141.0 326.2
8 691.298 V 40.8 -4.2 36.6 46.0 9.4 102.0 302.2
9 900.090 H 39.0 0.1 39.1 46.0 6.9 112.0 65.3
10 900.090 V 34.1 0.1 34.2 46.0 11.8 142.0 148.9
11 921.673 H 40.8 0.7 41.5 46.0 4.5 106.0 21.2
12 921.673 V 40.3 0.7 41.0 46.0 5.0 108.0 3h5.5
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Mode: 24V 802.11g
Channel 06
Distance of measurement: 3 meter
Horizontal // Vertical

Modsal Standard FCC Part.15 Class B 3m

Mods Ant. Factor 461(+6 dB Am.) KOLAS

Operato KES

Powai

Remark

[dB{uv/m}]
110 <FCC B>

Limit{QP)

<THINKWARE_Q1000_24 V_2 4G WIF| Mbps>
Soectrum(H.PK)

Spectrum(V,PK]

Final liam(H.QF)

Final itsm(V.QP)

R S

Level

11

F

4

¥

ﬁ'&l 4

;

LN L P LN LAY I LA AL LY

500.00 1000.00

Freguency [MHz]

Final Result

Mo, Freqguency (P) Reading c.f Result Limit Margin Height Angle Remark
P QP QP QP

[MHz] [dB{uV)] [dB(1/m)] [dB(uV/m)] [dB(uV/m)] [dB] [em] [deg]
i 31,213 v 46 .3 -14 .1 32.2 40.0 7.8 105.0 3251
2 125,303 W 45 4 -14.8 130.6 43.5 12.9 115.0 332.4
3 230,426 H 42 .3 -14.8 27.5 46.0 18.5 231.0 2851
4 249 948 W 44 1 -13.8 30.3 46.0 15.7 1360 348.2
5 460,801 W 391 -8.0 31.1 46.0 14,9 1260 3497
§] 460,801 H 42 1 8.0 34 1 46.0 11.9 251.0 310.0
7 512,939 H 40 .2 -7.2 33.0 46.0 13.0 189.0 33.9
8 50,041 W 38.6 5.6 32.0 46.0 14.0 120.0 273.3
g 550,041 H 39.0 5.6 32.4 46.0 13.6 2160 102,56
10 691,176 ¥ 40.9 -4.2 36.7 46.0 9.3 168,.0 337.8
11 691,176 H 39.5 -4.2 35.3 46.0 10.7 2240 326.6
12 800,059 H 35.4 -1.3 341 46.0 11.9 106.0 1251
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Test results (Above 1 000 Mk)

Mode: 12V_LE 1 Mbps

Channel 00

Distance of measurement: 3 meter

- Spurious

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

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

1 053.09 51.23 Peak H -10.88 - 40.35 74.00 33.65
1 106.89 49.01 Peak A\ -10.59 - 38.42 74.00 35.58
1107.29 51.81 Peak H -10.59 - 41.22 74.00 32.78
1 188.28 52.68 Peak A\ -10.16 - 42.52 74.00 31.48

- Band edge

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

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

2 377.63 42.13 Peak Vv -2.82 - 39.31 74.00 34.69
2 380.82 42.29 Peak A\ -2.80 - 39.49 74.00 34.51
2 383.08 45.95 Peak H -2.80 - 43.15 74.00 30.85
2 384.83 46.70 Peak H -2.79 - 4391 74.00 30.09

. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 2 @] - Spectrum 2 @] 2
Ref Level 94.00 dBpv ® RBW 1 MHz Ref Level 94.00 dBpv ® RBW 1 MHz
Att S5dB  SWT 10.1 ms @ VBW 3 MHz Mode Sweep Att Sdé  SWT 10.1 ms @ VBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
90 dey M3[1] [ 46.70 dBp' 90 d M2[1] [42.29 dBpy]
2.3848300 GH . 2.3808220 (_iI'Jl
80 days M1[1] | 93.24 By 80 day m1[1] | 84.62 dBp!
2.4017360 GHz| 2.4017360 GHJ
70 dey J 70 dep! !
60 dBp! j 60 J
50 dBy! — 50d
M3 M
| , Y P il el eatiit?”
30 dey 30 dBy
20 dey 20 dey!
10 dep! 10 dBp
2 2
0 dBuv—F1 F2 0 dBpvV—r1 B
Il 1
Start 2.3 GHz 10001 pts Stop 2.402 GHz Start 2.3 GHz 10001 pts Stop 2.402 GHz
Marker Marker
Type | Ref | Trc | X-value L Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.401736 GHz 93.24 dBpv M1 1 2.401736 GHz 84.62 dBpY
M2 b | 2.383076 GHz 45.95 dBpv M2 2.380822 GHz 42.29 dBpv
M3 1 2.38483 GHz 46.70 dBpv M3 1 2.37763 GHz 42.13 dBpv
- - — — - —
T I ) T Heasuring.. WULLD W nonm
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 (i to 3 Gk

Spectrum (x) (%) (x) Spectrum (x) (x) (x)
Ref Level 91.00 dBpY ® RBW 1 MHz Ref Level 91.00 dBuy ® RBW 1 MHz
Att 0dB SWT 10.1ms @ VBW 3 MHz _Mode Auto Sweep Att 0dB  SWT 10.1ms ® VBW 3 MHz _Mode Auto Sweep
[@ 1Pk Max (@ 1Pk Max
M2[1] 51.23 dBpY] M2[1] 49.01 dBpY]
1.053090 GHz| 1.106890 GHz|
80 dBy! M1[1] 51.81 dBpV| 80 dBp! mM1[1] 52.68 dBpV|
1.107290 GHz| 1.188280 GHz
70 dey 70 dep!
60 dBy 60
M2M1 M
M2
50/ 50 d 1
Gagi g LI o _as T
40 o Ul I e~ L e i s LU B P e e |
30 dBy 30 dByt
20 dByi 20 dBy!
10 dept 10 dBy
0.dey! F2 0 dey i
F1 | F1 ‘
1 |
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
ML 1 1.10729 GHz 51.81 dBpv ML 1 1.18828 GHz 52.68 dBpv
M2 1 1.05309 GHz 51.23 dBpv M2 1 1.10689 GHz 49.01 dBpv
—
i ] easuring... WA i T ] Measuring.. QRRRRALND W 74

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

Vertical // Peak for 3 Gz to 18 Gk

Spectrum?2  ® (x) (x) Spectrum2 @ (x) (x)
Ref Level 90.00 dBpv ® RBW 1 MHz Ref Level 90.00 dBpv ® RBW 1 MHz
Att 0dB_ SWT 60 ms ® VBW 3 MHz _Mode Auto Sweep Att 0dB_ SWT 60 ms ® VBW 3 MHz _Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max
80 dB! 80 dBp!
70 dep 70 dByi
60 dey 60 dBy
S0 dB! 50 dBp!
30 dey 30 dey
20 By 20 dey
10 dBy 10 dBy
0 dep 0 dey
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
Nig N ! A
)i T Measuring.. WNNNRRNLD WO y )il I X y

Note.

1. Average test would be performed if the peak result were greater than the average limit.
2. No spurious emission were detected at horizontal above 3 (lz.
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Mode: 24V _LE 1 Mbps

Channel 00

Distance of measurement: 3 meter

- Spurious

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

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

1 053.09 50.92 Peak H -10.88 - 40.04 74.00 33.96
1 106.89 48.70 Peak A\ -10.59 - 38.11 74.00 35.89
1107.29 52.07 Peak H -10.59 - 41.48 74.00 32.52
1 188.28 52.43 Peak A\ -10.16 - 42.27 74.00 31.73

- Band edge

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

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

2 365.98 42.71 Peak -2.87 - 39.84 74.00 34.16
2 379.94 45.76 Peak H -2.81 - 42.95 74.00 31.05
2 386.14 42.83 Peak A% -2.78 - 40.05 74.00 33.95
2 388.43 46.53 Peak H -2.77 - 43.76 74.00 30.24

. . . .
Restricted band // Horizontal // Peak Restricted band // Vertical // Peak
Spectrum 2 @] k2 Spectrum 2 @] i
Ref Level 94.00 dBpv ® RBW 1 MHz Ref Level 94.00 dBpv ® RBW 1 MMz
Att 5dB_ SWT 10.1ms ® VBW 3 MHz _Mode Sweep Att 5dB_ SWT 10.1ms @ VBW 3 MHz _Mode Sweep
(@ 1Pk Max (@ 1Pk Max
90 dBu M3[1] | 46.53 dB a0 d mM2[1] [42.71 dBpy]
2.3884300 GH . 2.3659820 G
80 days M1[1] | 93.02 dBy s0d m1[1] | 85.01 dBY!
2.4017360 GHz v 2.4017360 GH|
70 dey J 70 dep! I
60 dey / 60d J
50 dBy! —- 50 dep! Ve
PR | e Y., hA
30 dep 30 dByi
20 dep 20 dByi
10 dBys 10 dey
> 2
0 dBpv—F1 2 0 dBpvV—F1 F2
Il 1
Start 2.3 GHz 10001 pts Stop 2.402 GHz Start 2.3 GHz 10001 pts Stop 2.402 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result | Type | Ref | Trc| X-value | Y-value |__Function | Function Result |
M1 1 2.401736 GHz 93.02 dBpv M1 1 2.401736 GHz 85,01 depv
M2 1 2.379935 GHz 45.76 dBpv M2 1 2.365982 GHz 42,71 dBpv
M3 1 2.38843 GHz 46.53 dBpv M3 1 2.386135 GHz 42,83 dBpv
— e — —
] Measuring...  URRNNNAND W6 ooazarm 4 | L )il ] Measuring...  WRRNRAALD W6 e 7
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Horizontal // Peak for 1 Gz to 3 Gz

Vertical // Peak for 1 (i to 3 Gk

Spectrum (x) (%) (x) Spectrum (x) (x) (x)
Ref Level 91.00 dBpY ® RBW 1 MHz Ref Level 91.00 dBuy ® RBW 1 MHz
Att 0dB SWT 10.1ms @ VBW 3 MHz _Mode Auto Sweep Att 0dB  SWT 10.1ms @ VBW 3 MHz _Mode Auto Sweep
[@ 1Pk Max (@ 1Pk Max
M2[1] 50.92 dBpV] M2[1] 48.70 dBpY]
1.053090 GHz| 1.106890 GHz|
80 dBp m1[1] 52.07 dBpV| 80 dep! mM1[1] 52.43 dBpV|
1.107290 GHz| 1.188280 GHz
70 dey 70 dep!
60 dBy 60 dBy!
1oM1 M
M2
v2
50| 50 d 1
i ‘“""M’M”WMWWWWW
30 dBy 30 dByt
20 dByi 20 dBy!
10 dept 10 dBy
0 dep F2 0 dBy F
F1 | F1 ‘
1 |
Start 1.0 GHz 10001 pts Stop 3.0 GHz Start 1.0 GHz 10001 pts Stop 3.0 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
ML 1 1.10729 GHz 52.07 dBpv ML 1 1.18828 GHz 52.43 dBpv
M2 1 1.05309 GHz 50.92 dBpv M2 1 1.10689 GHz 48.70 dBpv
—
i ] easuring... WA T Measuring... UULLLLLED W6 4

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

Vertical // Peak for 3 Gz to 18 Gk

Spectrum?2  ® (x) (x) Spectrum2 @ (x) (x)
Ref Level 90.00 dBpv ® RBW 1 MHz Ref Level 90.00 dBpv ® RBW 1 MHz
Att 0dB_ SWT 60 ms ® VBW 3 MHz _Mode Auto Sweep Att 0dB_ SWT 60 ms ® VBW 3 MHz _Mode Auto Sweep
(@ 1Pk Max (@ 1Pk Max
80 dB! 80 dBp!
70 dep 70 dByi
60 dey 60 dBy
S0 dB! 50 dBp!
30 dey 30 dey
20 By 20 dey
10 dBy 10 dBy
0 dep 0 dey
Start 3.0 GHz 10001 pts Stop 18.0 GHz Start 3.0 GHz 10001 pts Stop 18.0 GHz
— T ——]
w
)0 T Measuring.. WRANNRNLD WA = )i T Measuring.. WARNNNLLD W6h ~

Note.

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

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
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