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4.5 Frequency Stability

Test Procedures

KDB 789033 — Section A.3

The EUT was placed inside of an environmental chamber as the temperature in the chamber

was varied between -20 T and +50 C(Declaration by the Manufacturer). The temperature

was incremented by 10 T intervals and the unit was allowed to stabilize at each temperature

before each measurement. The center frequency of the transmitting channel was evaluated

at each temperature and the frequency deviation from the channel’s center frequency was

recorded.

Data for the worst case channel is shown below.

Temrzoecr;"t”re 20 -10 0 10 20 30 40 50

Frequency Measured Frequency Error (kHz)

5 180 MHz 10.671 8.447 -2.331 -20.019 | -40.109 | -60.624 | -76.750 | -86.879
5 200 MHz 10.975 8.410 -2.687 -20.059 | -39.902 | -59.384 | -76.773 | -87.040
5 240 MHz 10.874 8.589 -3.191 -19.822 | -39.588 | -60.270 | -77.268 | -87.126
5 260 MHz 11.103 8.683 -2.830 -19.724 | -40.519 | -60.211 | -77.549 | -87.416
5 300 MHz 11.065 8.838 -2.878 -20.343 | -40.618 | -60.653 | -77.980 | -88.129
5 320 MHz 11.219 9.055 -2.856 -19.849 | -40.582 | -60.692 | -78.322 | -88.489
5 500 MHz 11.502 9.143 -2.688 -19.887 | -41.829 | -62.834 | -81.040 | -91.410
5 600 MHz 11.588 9.935 -1.667 -18.518 | -40.907 | -62.160 | -81.281 | -92.287
5 720 MHz 11.954 10.391 -1.251 -18.361 | -41.263 | -63.402 | -82.255 | -94.179
5 745 MHz 11.961 15.047 -0.958 -19.279 | -41.252 | -63.197 | -82.390 | -94.038
5 785 MHz 11.925 10.525 -1.075 -19.640 | -42.086 | -63.401 | -82.821 | -94.912
5 825 MHz 11.977 10.624 -0.533 -19.614 | -42.235 | -64.252 | -83.474 | -95.393

Note :

Based on the results of the frequency stability test shown above the frequency deviation
results measured are very small. As such it is determined that the channels at the band edge
would remain in-band when the maximum measured frequency deviation noted during the
frequency stability tests is applied. Therefore the device is determined to remain operating in
band over the temperature range as tested.
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4.6 Unwanted Emissions

Test Location
X 10 m SAC (test distance : [ ] 10 m, [X] 3 m)
X 3 m SAC (test distance : 3 m)

Test Procedures
KDB 789033 - Section G

1) In the frequency range of 9 kHz to 30 MHz, magnetic field is measured with Loop
Antenna. The Test Antenna is positioned with its plane vertical at 1m distance from
the EUT. The center of the Loop Test Antenna is 1m above the ground. During the
measurement the Loop Test Antenna rotates about its vertical axis for maximum
response at each azimuth about the EUT.

2) In the frequency rage above 30 MHz, Bi-Log Test Antenna(30 MHz to 1 GHz) and
Horn Test Antenna(above 1 GHz) are used. Test Antenna is 3m away from the EUT.
Test Antenna height is carried from 1m to 4m above the ground to determine the
maximum value of the field strength. The emissions levels at both horizontal and
vertical polarizations should be tested.

Test Settings:
Frequency Range = 9 kHz ~ 1 GHz

a) RBW = 100 kHz for f < 1 GHz, 9 kHz for f < 30 MHz
b) VBW = RBW

c) Detector = CISPR Quasi-peak d) Sweep time = auto couple

- Peak

Frequency Range = 1 GHz — 40 GHz

a) RBW = 1 MHz

b) VBW = 3 x RBW ¢) Detector = Peak

d) Sweep time = auto e) Trace mode = max hold

- Average (duty cycle = 98%)

Frequency Range = 1 GHz — 40 GHz

a) RBW = 1 MHz

b) VBW = 3 x RBW ¢) Detector = RMS

d) Sweep time = auto e) Averaging type = power (i.e., RMS)

f) Trace mode = average (at least 100 traces)
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- Average (duty cycle < 98%)

Frequency Range = 1 GHz — 40 GHz

a) RBW = 1 MHz

b) VBW = 3 x RBW

d) Sweep time = auto

f) Trace mode = average (at least 100 traces)

¢) Detector = RMS

e) Averaging type = power (i.e., RMS)

If power averaging (RMS) mode, then the applicable correction factor is 10 log(1/x),

where X is the duty cycle.

Test mode Duty Cycle Factor (dB)
802.11a 0.13
802.11n_HT20 0.14
802.11n_HT40 0.27
802.11ac_VHT20 0.26
802.11ac_VHT40 0.49
802.11ac_VHT80 0.89
802.11ax_HE20_SU 0.31
802.11ax_HE40_SU 0.53
802.11ax_HE80_SU 0.85
802.11ax HE20/40/80 26T 0.24
Limit
-15.209(a)
Frequency(MHz) Field Strength Field Strength .Deasurement
uV/m@3m dBuV/m@3m Distance (meters)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705-30 30 - 30
30-88 100** 40 3
88-216 150** 43.5 3
216-960 200** 46 3
Above 960 500 54 3

** Except as provided in 15.209(g).fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72MHz, 76-
88MHz, 174-216MHz, 470-806MHz. However, operation within these frequency bands is

permitted under other sections of this Part, e.g.15.231 and 15.241.

- 15.407, KDB 789033

E.l.R.P -27 dBm/MHz

E[dBuV/m] = EIRP[dBm] + 95.2, for d = 3m
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Test Setup:

1) For field strength of emissions from 9 kHz to 30 MHz

Turmn Table+

SOOI
e

Test Antenna Receiver+ Preamplifier+

2) For field strength of emissions from 30 MHz to 1 GHz

Test Antenna+

= 1lm _ 4m >v

> S S

Tum Table«

DDA
NN

= Recejverv Preamplifier+
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3) For field strength of emissions above 1 GHz

|
EUT«
Tunl Table‘-l ~ P {r"}r’/r"}fﬁ’f.-l"

<15mz=

e
P st R R

Test Mode

We have done all test mode.

Test Antenna+

e
=
b

< Im ..

Commmmm>

Receiver+ Preamplifier+

The worst case antenna configuration and Test mode are determined to be as follows.

802.11a : ANT1 + ANT2 (MIMO)
802.11n : ANT1 + ANT2 (MIMO)
802.11ac : ANT1 + ANT2 (MIMO)
802.11ax : ANT1 + ANT2 (MIMO)

So the results are only attached worst cases.
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802.11ax Test RU Index for Tones

Test RU Index

Mode Bandwidth | Frequency Tones Soene
MHz MHz

( ) ( ) Band Edge | - . -

0 -

5180 26T - f‘

su 61 61

5 200 26T - ‘_1

su - 61

5 240 26t - ‘_1

su - 61

5 260 26T . ‘_1

su - 61

5 300 26T . ‘_1

su - 61

5 320 26T - 4

8 -

802.11ax 20 = 601 6_1

5 500 26T - ‘_1

su 61 61

5 600 26T - ‘_1

su - 61

5720 26T - ‘_1

su - 61

0 -

5745 26t - ‘_1

su 61 61

5785 26T - ‘_1

su - 61

5 go5 26T - 4

8 -

su 61 61
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Co., Ltd. Fax: +82-31-624-9501
Mode Bandwidth | Frequency Tones TestRU IQSS;(ious
MHz MHz
( ) ( ) Band Edge | ~ ..~
0 -
5190 26T - ?
SU 65 65
5 230 26T - ?
SuU - 65
5270 26T - ?
SU - 65
26T - 9
5310 = :
SU 65 65
0 _
802.11ax 40 5510 26T - o
SuU 65 65
5 590 26T - o
SuU - 65
26T - 9
5 710 . >
SuU - 65
0 R
5 755 26T - ‘_3
SuU 65 65
26T - 9
5795 = :
SuU 65 65
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Mode Bandwidth | Frequency Tones TestRU IQSS;(ious
MHz MHz
( ) ( ) Band Edge | ~ ..~
0 -
5 210 26T - ;?
SuU 67 67
26T - 18
5 290 36 -
SuU 67 67
0 -
802.11ax 80 5530 26T - {?
SuU 67 67
26T - 18
5 690 17 -
SuU - 67
0 -
26T - 18
5775 o7 -
SuU 67 67
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Tl P e of Gl By Ceagcstion

Test Results

1) 9 kHz to 30 MHz

Test mode : Transmitter (Worst Case)

The requirements are:

X Complies

Test Data

<3m(Loop) FCC PART15C_9
Limit(QP)

<[9-30] Tx_BGHz(WCAZ43M
Spectrum(H,PK)
Spectrum(V,PK)

30.000
[MHz]

1.000 10.000
Frequency

0.100

0.009

Margin [dB]

Limit
[dB(uV/m)]

Level
[dB(uVv/m)]

c.f
[dB(1/m)]

Reading
[dBuV]

()

Frequency
[MHZz]

The emissions 9 kHz to 30 MHz were 20 dB lower than the limit.

Remark :

axis), lie-down positon(X,Y axis). The worst emission was found in stand-up position(Z

axis) and the worst case was recorded.

1. The unwanted emission was measured in the following position: EUT stand-up position(Z
2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.

R106 Rev.0
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Test mode : Transmitter (simultaneous transmissions BDR+ NI1I)

TK
CTK Co., Ltd.
Test Data

Tl P e of Gl By Ceagcstion

The requirements are:

X complies

[a3)
0 Z
L mﬂxxl\r
— o n
= O
r WT=
=L e
o S EE
0 3
0Cr 5B
PE8 88
L E Jaga
D.l_ wr o
9 =
3|8
=11
Elom
o |
Vo v
IO IO DR S IS SO FAm DRSS S i SRS RS SR
I IS SO IR N S/ N S [N N

EL:R]

Margin [dB]
R106 Rev.0

Limit
[dB(uvV/m)]

30.000
[MHz]

10.000
Level
[dB(uv/m)]

1.000
c.f
[dB(1/m)]

Frequency

Reading
[dBuV]

0.100
The emissions 9 kHz to 30 MHz were 20 dB lower than the limit.

()

axis), lie-down positon(X,Y axis). The worst emission was found in stand-up position(Z

axis) and the worst case was recorded.
2. Result = Reading + c.f(Correction factor)

[MHZz]

Frequency
1. The unwanted emission was measured in the following position: EUT stand-up position(Z

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.

Remark :
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Test mode : Receiver (Worst Case)

The requirements are:

X complies

Test Data

Qu_ =
O Fe
w0 N
— g
—l -
r YI=
L_=FEF
P:ﬂmm
QOIS
cﬁwmm
L
“ENca
a— @
g =
|8
=
E|l o
[a] [
Vo v
s b S b Il St F b i I i _Jupul s G
|||||||||||||||||| I.....|||I|||||||| - -_—— - -]
IIIIIIIIIIIIIIIIIIIIIIIIIIII u.n.m R N
.............................. =1
%
L1 _d__ 4 L __ ||||I||II..,..|«.1|||| ——-d__4
=t
............................ S I
Attt 111 |________________
[ -] (] [ ] [ T ] (] [ T ] [an] [ I ] [an]
[ I N | — [ T 3 D = (V] L 1 [as] oy —

0.100

0.009

30,000
[MHz]

10.000

1.000

Frequency

Margin [dB]

Limit
[dB(uV/m)]

Level
[dB(uV/m)]

c.f
[dB(1/m)]

Reading
[dBuV]

()

Frequency
[MHZz]

The emissions 9 kHz to 30 MHz were 20 dB lower than the limit.

Remark :

axis), lie-down positon(X,Y axis). The worst emission was found in stand-up position(Z

axis) and the worst case was recorded.

1. The unwanted emission was measured in the following position: EUT stand-up position(Z
2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

4. This data is the Peak(PK) value.

R106 Rev.0
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2) 30 MHz to 1 GHz
Test mode : Transmitter (Worst Case)

The requirements are:

X complies
Test Data
[dB(uV/m)}]
60 <3m FCC Class B>
Limit(QP)
M <[30-1000]Tx_WLANBGHz(\
50 Spectrum(H.PK)
—— Spectrum(V,PK)

Suspected ltem(H)
Suspected ltem(V)
Final ltam(H,QP)
Final ltam(V,QP)

30

Level

1
;
20 -
N
L
I
0T |
| | |
| | |
0 1 | |
30.000 50.000 100.000 500,000 1000.000
Frequency [MHz]
Final Result
No. Freguency (P) Reading c.f Result Limit Margin Height Angle
P QP P QP
[MHz ] [dB(uv)] [dB(1/m)] [dB(uv/m)] [dB(uv/m)] [dB] [cm] [deg]
1 38.851 v 40.2 -10.1 30.1 40.0 9.9 101.0  292.0
2 42.974 N 42.4 -12.8 29.6 40.0 10.4 101.0  337.0
3 47.096 W 45.5 -15.1 30.4 40.0 9.6 101.0  332.0
4 141.550 H 45.0 -11.9 33.1 43.5 10.4 209.0 232.0
5 225.334 H 53.9 -12.8 1.1 46.0 4.9 209.0 37.0
5] 663.774 34.7 1.0 35.7 46.0 10.3 101.0  134.0
Remark :

1. The unwanted emission was measured in the following position: EUT stand-up position(Z
axis), lie-down positon(X,Y axis). The worst emission was found in stand-up position(Z
axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain

QF-QP15-03 R106 Rev.0
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Test mode : Transmitter (simultaneous transmissions BDR + NII)

The requirements are:

X complies
Test Data
[dB(uVv/m}]
e I S S N : : T 1 1 1 1 1| <3m FCC Class B>
- | S R T | | | A R Limit(QP)
i A ! ! bbb v <[30-1000]Tx_BT1_BDRand
50 I — T I I I — T Spectrum(H,PK)
R ! L b v || T Spectum(V,PK)
i 1 1 1 Lo ! 1 1 1 1 [ —a— Suspected I‘em[—ﬂ'
C | A i . | ' N Suspected ltem(V)
40 I — T I I I — T —&— Final ltem(H.QP)
i R R R | | L. 1 | T Final ltem(V.QP)
o C | S R T [ ' | | A R
| | 1 | [ Il | 1 1 1 | 1
g O T : 1
IR j 4
20 et HE 1 w
N oW
A LA | N
10 T | R
r | S R T | | | A
C | S R T | | | A
0 | | 1 | 1 1 | | 1 1 1 | 1 |
30.000 50.000 100.000 500.000 1000.000
Frequency [MHz]
Final Result
No. Freguency (P) Reading c.f Result Limit Margin Height Angle
QP P P P
[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(uv/m)] [dB] [em] [deg]
1 38.851 v 38.0 -10.1 27.9 40.0 12.1 101.0 114.0
2 A42.974 42 .8 -12.8 30.0 40.0 10.0 101.0 332.0
3 47.006 43.9 -15.1 28.8 40.0 11.2 101.0 332.0
4 140.45% H 45.5 -11.9 33.6 43.5 9.9 209.0 211.0
5 226.546 H 54 .1 -12.8 41.3 45.0 4.7 209.0 37.0
5] 663.774 34.3 1.0 35.3 45.0 10.7 101.0  134.0
Remark :

1. The unwanted emission was measured in the following position: EUT stand-up position(Z
axis), lie-down positon(X,Y axis). The worst emission was found in stand-up position(Z
axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain
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The requirements are:

Test mode : Receiver (Worst Case)

X complies
Test Data
[dB(uv/m]}]
LU I S : : T 1 1 1 1| <3mFCC Class B>
- | S R T R | | | A Limit{(QP)
i X X o . X . . o T <[30-1000]Rx_WLANB(WCA
50 I — I I I — Spectrum(H,PK)
SR ! ! L o vy | —— Spectrum(V.PK)
: 1 1 1 1 1 : :| I I I I 1 [ —a— Suspected I‘em[—!}
i l A : l ' . Suspected Item(V)
40 I e —— I T I ——T—T Final ltem(H,QP)
i | AR T | | | R Final ltem(v,QP)
T i i T | i | T S
= 1 | 1 | | | 1 | 1 1 | | 1
g S0 ! N N
WiLNE -
20 .4%' '“ I Ly '
RN 11l
R
10 i 0 T
i | |
L | |
O | |
30,000 50,000 100,000 500.000 1000,000
Frequency [MHz]
Final Result
No. Freguency (P) Reading c.f Result Limit Margin Height Angle
aP QP QP QP
[MHz] [dB(uv)] [dB(1/m)] [dB(uV/m)] [dB(wV/m)] [dB] [cm] [deg]
1 38.851 ) 38.0 -10.1 27.9 40.0 12.1 101.0 289.0
2 42.974 45.9 -12.8 33.1 40.0 6.9 101.0 323.0
3 47.006 V 44 8 -15.1 29.7 A0.0 10.3 101.0 312.0
4 135.488 H 45.3 -11.7 33.6 43.5 9.9 205.0 228.0
5 238.671 H 47 .2 -11.1 36.1 46.0 9.9 101.0  211.0
5] 663.774 31.9 1.0 32.9 46.0 13.1 101.0 1688.0
Remark :

1. The unwanted emission was measured in the following position: EUT stand-up position(Z
axis), lie-down positon(X,Y axis). The worst emission was found in stand-up position(Z
axis) and the worst case was recorded.

2. Result = Reading + c.f(Correction factor)

3. Correction factor = Antenna factor + Cable loss + 6 dB attenuator - Amp Gain
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3) above 1 GHz

The requirements are:
X complies

Test Data
[dB(uV/m)]
120

n | |
110 | ; ;
L | |

100

9 [
80

70 F

60 [

Level

50 |

40 : i M
£ |

30 EAA AR MR Ao i
E |
T

|

T

|

20 |

10F

of

-10 E 1 1 1 1 1 1 1 1
1000.00 2000.00 5000.00 10000.00 18000.00

Frequency [MHz]

[dB(uV/m)]
120 ; ; ; ;

110 |

100

9 f

80f

70 |

60 [

Level

50 f

30 F

20 ¢

10F

of

-10°C
18000.00 20000.00 25000.00 30000.00 35000.00 40000.00
Frequency [MHz]
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The requirements are:
X complies

Test Data

Ch.36(5 180 MHz)

Test mode : Transmitter, 802.11a

. . Duty . .
Frequency ® Re";‘,?('”g Rei‘f}”g c.f Level PK | Level AV cycle Limit PK Limit AV Maprg'” Mi’g'”
[MHZ] [dBuV] | [dBuV] [dB(1/m)]|[dB(uV/m)] | [dB(uV/m)] Fﬁ;:écjr [dB(uV/m)] | [dB(uV/m)] [dB] [dB]
10358.35| H| 46.8 | ----- 6.7 535 | - | - 740 | - 20.5 | -----
10 364.26| H | --—--- 36.9 6.7 | - 43.6 01 | - 540 | ----- 10.3
1036291 V| 52.1 | ----- 6.7 588 | - | - 740 | - 15.2 | ---—--
10357.51| V| --—--- 36.1 6.7 | - 42.8 01 | - 540 | --—--- 11.1
Ch.40(5 200 MHZz)
. . Duty . .
FIEELENEY ® Rela:dK'”g Reif/'”g c.f Level PK Level AV cycle Limit PK Limit AV Mal‘;lg'” Mi"\?'”
[MHZ] [dBuV] | [dBuV] [dB(1/m)]|[dB(uvV/m)] | [dB(uv/m)] Fl?dcéa)r [dB(uV/m)] | [dB(uV/m)] [dB] [dB]
10 415.56| H| 46.6 | ---—-- 6.8 534 | - | --- 740 | - 20.6 | -—---
10394.63| H | ----- 35.9 6.7 | - 42.6 0.1 | - 540 | -—--- 11.3
10 402.22| V| 525 | ---—-- 6.7 59.2 | - | --- 740 | - 14.8 | -----
10 402.56| V | ----- 35.8 6.7 | - 42.5 01 | - 540 | --—--- 11.4
Ch.48(5 240 MHz2)
. . Duty . .
FRE L ® Rei‘,dK'”g Rei‘\j/'”g c.f Level PK | Level AV cycle Limit PK Limit AV Mi,rlg'” MEX\?'”
[MHZ] [dBuV] | [dBuV] [dB(1/m)]|[dB(uV/m)] | [dB(uV/m)] F[aé:éc;r [dB(uV/m)] | [dB(uV/m)] [dB] [dB]
10482.38| H| 48.8 | ----- 6.9 5.7 | - | - 740 | - 18.3 | ---—--
10 479.85|H | --—--- 36.1 69 | - 43.0 01 | - 540 | --—--- 10.9
10477.83| V| 53.6 | --—-- 6.9 605 | - | ---- 740 | - 135 | --—---
10 482.72| V| ----- 36.5 69 | - 43.4 0.1 | - 540 | -—--- 10.5
Ch.52(5 260 MHz)
. . Duty . .
FIEELENEY ® Re";‘,?('”g Rei‘f}”g c.f Level PK Level AV cycle Limit PK Limit AV Maprg'” Mi’g'”
[MHz] [dBuV] | [dBuV] [dB(1/m)]|[dB(uvV/m)] | [dB(uv/m)] Fl?dcéa)r [dB(uV/m)] | [dB(uV/m)] [dB] [dB]
10518.66| H| 49.4 | ---—-- 7.0 564 | - | - 740 | - 17.6 | ---—--
10 514.95| H | ----- 36.2 70 | - 43.2 01 | - 540 | ----- 10.7
10 521.70| V| 56.7 | ----- 7.0 63.7 | - | - 740 | - 10.3 | ---—--
10517.82|V | --—--- 37.0 70 | - 44.0 01 | - 540 | --—--- 9.9
QF-QP15-03 R106 Rev.0



