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7.3. 26 dB Bandwidth & 99% Bandwidth

Test setup

EUT Attenuator Spectrum analyzer

Limit
N/A

Test procedure

ANSI C63.10-2013 Section 12.4
KDB 789033 D02 v02r01 - Section C.1 (26dBbandwidth)
KDB 789033 D02 v02r01 - Section D (99% bandwidth)

Test settings

1. 26 dB Bandwidth

® a0 T

Set RBW = approximately 1% of the emission bandwidth.
Set the VBW > RBW.

Detector = Peak.

Trace mode = max hold.

Measure the maximum width of the emission that is 26 dB down from the maximum of

the emission. Compare this with the RBW setting of the analyzer. Readjust RBW and
repeat measurement as needed until the RBW/EBW ratio is approximately 1%.

2. 99% Occupied Bandwidth

®ao oo

Notes:

Set center frequency to the nominal EUT channel center frequency.

Set span = 1.5 times to 5.0 times the OBW.

Set RBW = 1% to 5% of the OBW

Set VBW = 3 x RBW

Video averaging is not permitted. Where practical, a sample detection and single sweep
mode shall be used. Otherwise, peak detection and max hold mode (until the trace
stabilizes) shall be used.

Use the 99% power bandwidth function of the instrument (if available).

If the instrument does not have a 99% power bandwidth function, the trace data points
are recovered and directly summed in power units. The recovered amplitude data points,
beginning at the lowest frequency, are placed in a running sum until 0.5% of the total is
reached; that frequency is recorded as the lower frequency. The process is repeated until
99.5% of the total is reached; that frequency is recorded as the upper frequency. The 99%
occupied bandwidth is the difference between these two frequencies.

1.  means Band-crossing channels.
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Test results
26 dB bandwidth
Test mode Band Frequency(iik) Measured Bandwidth
(MHz)
5180 20.95
UNII-1 5200 20.58
5240 20.68
5260 20.37
UNII-2A 5280 21.14
802.11a
5320 20.60
5500 20.72
5600 21.19
UNII-2C
5700 20.61
5720" 15.51
5180 21.47
UNII-1 5200 21.57
5240 21.45
5260 21.41
802.11n UNII-2A 5280 21.60
H120 5320 21.38
5500 21.60
5600 21.46
UNII-2C
5700 21.30
5720" 15.89
5190 41.71
UNII-1
5230 41.42
5270 41.46
UNII-2A
802.11n 5310 41.27
HT40 5510 41.34
5590 42.45
UNII-2C
5670 40.78
5710" 35.41
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Test mode Band Frequency(Mk) Measured Bandwidth
(MHz)
5180 20.92
UNII-1 5200 20.76
5240 21.28
5260 21.42
802 11ac UNII-2A 5280 21.49
VHT20 5320 21.30
5500 21.46
5600 21.48
UNII-2C
5700 21.34
5720" 15.67
5190 41.57
UNII-1
5230 41.10
5270 41.32
UNII-2A
802 11ac 5310 41.06
VHT40 5510 41.24
5590 41.88
UNII-2C
5670 40.88
5710" 35.39
UNII-1 5210 81.26
UNII-2A 5290 80.98
802.11ac
VHT80 5530 80.79
UNII-2C 5610 81.00
5690" 76.36
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99% bandwidth
Test mode Band Frequency(li) Measure(cDIAHBZ:)mdwidth

UNII-1 5240 16.58

802.11a
UNII-2A 5 260 16.42
802.11n UNII-1 5240 17.66
HT120 UNII-2A 5 260 17.61
802.11n UNII-1 5230 36.71
HT40 UNII-2A 5270 36.48
8021120 UNII-1 5 240 17.60
VHT20 UNII-2A 5 260 17.62
802.11ac UNII-1 5230 36.17
VHT40 UNII-2A 5270 36.05
802.11ac UNII-1 5210 75.45
VHTE0 UNII-2A 5 290 75.33
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26 dB bandwidth

UNII-1/802.11a / Low ch.

UNII-2A / 802.11a / Low ch.
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UNII-2C / 802.11a / Low ch. UNII-2C / 802.11a / Mid ch.
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M1 5.6977252 GHz 4.31 dBm ndB 26.0 dE M2 1 5.725 GHz 2.67 dBm
Tt 1 5.689501 GHz. 21.71 dBm ndB cown BW. 20.61 MHz [5E] M2 1 15.5089 MHz -23.75 dB
T2 1 S5.710114 GHz -21.67 dBm Q Factor 276.4 D4 M2 1 5.129 MHz -23.71 dB
T )j i ee [ )| ) CR we

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR002-001/2




KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311
www.kctl.co.kr

Report

KR19-SRF0165-C

Page (59) of (220)

No.:

KCTL

UNII-1/802.11n HT20 / Low ch.

UNII-2A / 802.11n HT20 / Low ch.
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UNII-2C / 802.11n HT20 / Low ch. UNII-2C / 802.11n HT20 / Mid ch.

.95 dby VL[] .37 dbro
5.49875010 Gii 5.59458050 Gt
ot | rserossdny e s
7 | i 7
/ \ / \
| /
\
A
- ez / h
~ Ly ~
" i . o S e NNty o
g ENT Vv L S " i ~ .
B PSRy ¥ V|
GF 5.5 Grz T0001 pts 5.0, Span 50.0 MHE | ez T0001 pis 5., Span 50,0 WAz
2 Varker Table 2 Marker Table

Type_| Ref | Trc X-value | Y:value L Function Function Result | Type_| Ref | Trc Xevalue I Y-value | Function F |

M 1 x GHz a35dBm  nds 6 L 1 2 GHz 4.37dBm 26032

I 1 54500111 Griz CreocEm  nde cown BW 21.60 MHz 1 1 5 5890201 Gz DretdEm  ndS down B 21.46 MHz

2 1 55106139 Gz 2164cEm O Fartor 2545 2 i 56105430 167dem O Facto 2607

1 QD e il ) e

UNII-2C / 802.11n HT20 / High ch. UNII-2C / 802.11n HT20 / Straddle ch.

S— spenumz @)
s -

o6« RBW 200K = (o )[fmme B)

e
VBW 500 kHz  Mode Auts FET

1
570103490 Ghe
i 3.95 dom|
ML “ 3 5.72102990 GHz|
RAETOTEN I S gy SR .
] = / | N
/ \ |
- .
/ \ A
., e
7 w
N A Mo
e e N A,
et ET Ty I
. Ly i ot 2 PN Al e
i < !
s
ce sz 10001 pis Oz pan 50.0 Wz
c 5.7 Gz T000T pis 50wz Span 500Nz —
2 Marker Table Type. | Ref | irc | X-Value I Value Function I
Type | Ref | Trc | X-Value I Y-Value L Function L Function Result | I 1 5.7210299 GHz 3.95 dBm
M1 1 5.7010349 GHz 3.66 dBm ndB 26.0 dE M2 1 5.725 GHz 2.56 dBm
Tt 1 5.6891311 GHz 22.34 dBm ndB cown BW. 21.30 MHz [5E] M2 1 -15.8939 MHz -24.61 dB
T2 1 S5.710429 GHz -22.32 dBm Q Factor 267.7 04 M2 1 5.7489 MHz -24.60 dB
T )j I ve [ )| ) [y

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR002-001/2




KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR19-SRF0165-C

KCTL

Page (61) of (220)

UNII-1/802.11n HT40 / Low ch.

UNII-2A / 802.11n HT40 / Low ch.
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UNII-2C / 802.11n HT40 / Low ch.

UNII-2C / 802.11n HT40 / Mid ch.
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UNII-1/802.11ac VHT20 / Low ch.

UNII-2A / 802. 11ac VHT20 / Low ch.
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M1 1 5.1991551 GHz 3.99 dBm ndg 0 dB
Tt 1 5.1894461 GHz 22.03 dBm ndB cown BW. 20.76 MHz
r2 L 5 210200 Griz 22 04 derm 250.4
T )j i ee

wil1] 02 dom)
527459050 Gie]
T g
[ |
o e
e ™
! et o \
AN R
Wi e e
| e TO00T pis EXI Span 0.0z
2 Morker Table
Type | Ref | Tre | X-Value L V-Value 1 Function Function Result |
ML 1 5.2745905 GHz 4.82dBm ndg B
T 1 5.2689561 GHz 21,15 dBm ndB down BIW 21.49 MHz
2 i 5 200444 Griz Zitdm o 2455
)| ) R ve

UNII-1/ 802. 11ac VHT20 / High ch.

UNII-2A / 802. 11ac VHT20 / High ch.

414
524103490 Giy
alevisytinng A
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/ \
7/
B \
o W,
20 40m PEWTREACS . R wow oy
T e W o N,
g [ My
50
cF 5.2z 10001 pts 5.0z Span S0.0MHZ
> Marker Table
Type_| Ref | Trc X-Value I Y-value I Function L Function Result J
M1 1 5.2410349 GHz 4.14 dBm ndg 0 dB
Tt 1 5.2291461 GHz 21.88 dBm ndB cown BW. 21.28 MHz
(F] ' 5250429 Griz 2185 2463
)l )j G we

522201370 GHz)

-

st ——

|cesszem To001 pis 508 Span SO0z
2 Marker Table

Type | Ref | Trc | X-Value L Y-Value I Function Function Result |
ML 1 5.3229147 GHz 4.46 dBm ndB B
m 1 5.3091311 GHz 21.51 dBm ndB down BIW 21.30 MHz
2 i 5550454 Gz Giszdem Ok 2490
)| ) CR we
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UNII-2C / 802.11ac VHT20 / Low ch. UNII-2C / 802.11ac VHT20 / Mid ch.
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2 Varker Table 2 Viarker Table
Type | Ref | Trc X-alue 1 Y-Value 1 Function Fungtion Result I Type | Ref | Tre X=Value L Y-value | Function F |
M 1 2 GHz aiidem o 20008 4] 1 E GHz 4.21 dBm & 26032
I 1 54590411 Griz CrEocem  nde cownBW 21.46 MHz n 1 S 5656101 Gz Zl7odEm  nd dowm B 21.48 MHz
2 1 5510499 Gz 2155 b Fartor 255.4 2 i 5 510334 GHz 24 dEm g Factor 2605
) AR e )il )

UNII-2C / 802.11ac VHT20 / High ch. UNII-2C / 802.11ac VHT20 / Straddle ch.

spectrum2 [ (Speciims (] ] [ ) —
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Spectrum
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Pt g, il NV,
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e T
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crs7zaz 10001 pis N, pan 50,0 Wz
CF 5.7z 10001 pts 5.OWFZ Span 50.0 Mz Ve Tool
2 Warker Table Type_ | Ref | Tre | vl I Y-value Function I
Type | Ref | Trc | X-Value 1 Y-Value L Function L Function Result | ML 1 5.7226247 GHz 4.58 dBm
M1 1 5.6991601 GHz 4.04 dBm ndB 26.0 dE M2 1 5.725 GHz 1.92 dBm
Tt 1 5.6891961 GHz. 21.96 dBm ndB cown BW. 21.34 MHz D3 M2 1 15.6739 MHz 23.34 dB
T2 1 5.7105339 GHz. -21.97 dBm Q Factor 267.1 D4 M2 1 639 MHz 23.37 dB
)l )j G we )j0 ) R ve
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UNII-1/802.11ac VHT40 / Low ch.

UNII-2A / 802.11ac VHT40 / Low ch.

Offset .00 06 = RBW 500 1z
SWT 10.1ms « VBW 20z Mode

ML) .75 dr
520124900 Gii
Mot s, | posigmamart et
/ |
/ {
. Ao
AV Ve,
~ WV v AN
GF 5,15 Gz T0001 pts T0.0 Wz Span 100,0 MHZ
2 Varker Table
Type | Ref | Trc X-Value. 1 Y;Value 1 Function Function Result J
B e o a75dBm  nas 3
I 1 5153322 GHz Cizscem nde cownBW 41.57 MHz
2 1 5210388 Griz 215 cEm QFector 1251

Mil1] 89 agm]

2
528128900 GHz)

*

Bl A P A

N N
A AT,
A VA
[eEsrem ToooT pis oWz Span 1000z
2 Marker Table:
Type | Re L Funcion I

D | Tre X-value L Y-Value
L 1 B GHz 4.89 dBm
m 1 5249502 GHz 21,12 dBm

T2 i 5290815 GHz 21114 dBm

a5
12 dawn Bl
Facto

26,095
41.32 MHz
1275

|

UNII-1 / 802.11ac VHT40 / High ch.

UNII-2A / 802.11ac VHT40 / High ch.

Frm Offset .00 3 - RAW
SWT 10,1 ms = VBW

Mil1] 592 do
524124900 G
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I A,
20 PNNANT e TRAl
WV o o
o
B
CEREE 10607 pis T0.0 Span T00.0 Wiz
2 arlcer Toble
Type | Ref | Trc | I Y-value I Function L Function Result J
M1 1 4.92 dBm ndg 0 dB
Tt 1 21.01 dBm ndB cown BW. 41.10 MHz
r2 L 2108 derm Fector 1275
T )j G we

WWW [\l |

‘\/\m

| e TO00Tpis ooz Span 1000
2 Viarker Table
Type | Ref | Tre | e L 1 Function Function Result |
I 5.321259 GHz 4.81 dBm ndB 26.0 dB
m 1 5.289702 GHz 21,18 dBm ndB down BIW 41.06 MHz
2 h 533075 Gz 00dem _Ofacto 1206
)| R ve
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UNII-2C / 802.11ac VHT40 / Low ch.

UNII-2C / 802.11ac VHT40 / Mid ch.

ML) .03 dpr)
552125900 Gii
M Ao, | v o,
7 S
\
/ \
i
/ \
hd
M mvw/ e/ N,
e VAN
GF 551 Gz T0001 pts T0.0 Wz Span 100,0 MHZ
2 Varker Table
Type | Ref | Trc X-Value: 1 Y=Value 1 Function Function Result J
B e a83dBm  nas 200 08
I 1 5 asane2 GHz LrigcEm  nde cown BW 41.24 MHz
2 1 5530778 Griz Sitadem  QFector 13355

VILL] 5220 dgim|
5.57904100 GH
e Rt t e | g i,
]
I
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P WA Al el PN Vi
-y
o
CFEsacz T pis ooV, Span 000 Wrz
2 Marker Table

Type | Ref | Trc X-Value L Y-Value | Function R |

M1 1 B GHz 5.30 dBm B 26.0 dB

Tt 1 S 560022 GHz Hoz2dem  nds downBW 41.88 MHz

k5 : 561080 GHz e dem g Farter 1332

]-[ W e

UNII-2C / 802.11ac VHT40 / High ch.

UNII-2C / 802.11ac VHT40 / Straddle ch.

S () spema ) seectums (2],

G Offset 1005 - REW 500 Itz
308 SWT 10.1ms« VBW  2MHz Mode Auto Sweep

5.68122000 GHY

e el

aon. WW \‘W

cFs.67rz 0001 pis TO0 Mz,
> Marker Table

Span 1000 MHz

Type | Ref | Trc | X-Value. I Y-value I Function L Function Result J
M1 1 5.681229 GHz 4.88 dBm ndg 26.0 dB
Tt 1 5.649652 GHz. 21.34 dBm ndB cown BW. 40.88 MHz
(F] L 5680525 Criz S0 dem Q Fector 1350
)l )j G we

5.55800 My

"4 don]
7 it 569903100 i)
R ——

AR -

cF 5.71 GHz 10001 pts 0.0 Mz, Span 100.0 MHZ
2 larker Table
Type | Ref | irc | X-Value 1 Y-Value Function, |
L 1 5.699031 GHz 4.90 dBm
M2 1 25 GHz 2.33 dBm
D3 M2 1 35.388 MHz 23.48 dB
Da M2 1 558 MHz 23.57 dB
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UNII-1/802.11ac VHT80 / Low ch. UNII-2A / 802.11ac VHT80 / Low ch.
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2 arker Table 2 Viarker Table
Type | Ref | Trc | X-Value. | Y-Value Fungtion L Function Result J Type | Ref | Trc X-Value L Y-Value L Function. Fungtion Result A
it 1 519139 GHz 2.98dBm e 26,0 & Tpelnetlnel S e 541dBm ke 2000
I 1 5159306 Griz Z10scEm  nds downEw 81.26 MHz 1 1 S 240452 Gz Z072dEm  nde down BV 80.98 MHz
T2 1 5250652 Gz 1,00 G Q Fector 535 2 i 5 350472 GHz 20 56 dEm O Factor 651
) QD e )il D e

UNII-2C / 802.11ac VHT80 / High ch.

ML 593 o MIL 6 o
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| cawerem To00T s T Span 200z s eToE T000T pis oo Span TZ0.0NE
2 Varker Table 2 Viarker Table
Type | Ref | Trc X-Value, 1 Y-Value Function L Function Result | Type | Ref | Tre | I Y-value 1 Function Function Result. |
ML 1 5.511366 GHz 5.93 dBm ndE 0 dB ML 1 6.44 dBm ndg 26.0 dB
T 1 516 G 2007c8m  nds down 8 80.75 MHz T losodem  nde down B 81.00 MHz
2 1 557050 Gz 1556 Bm O Foctor 55.2 2 h s o52dem O ader 500
)j G we )j0 i ee

UNII-2C / 802.11ac VHT80 / Straddle ch.

6714260 GHz|

S P U S RO |

Blank

e
0 dem-
0
[cF 560 GHz 10001 pi 2.0 Mz, Span 120.0 Mz
2 Marker Table
Type | Ref | Trc | X-Value. I ¥-Valu Function L Function Result I
ML 1 5.671426 GHz 6.09 dBm
M2 1 5.725 GHz 229 dBm
D3 M2 1 -76.36 MHz -32.23d8
D4 Mz 1 5.376 MHz -22:23d8

)j )
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99% bandwidth

UNII-1/802.11a /5 240 Mt

UNII-1 / 802.11ac VHT20 / 5 240 Mt
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Type | Ref | Trc -Value Y-Val Function L Function Result Type | Ref | Trc X-Value Y-value. | Function. Function Result
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Type | Ref | Trc | X-Value I Y-value Function L Function Result | | Ref | Trc | X-Value I Y-value I Function. I Function Result |
ML 1 5.2424878 GHz 5.81 dBm 17.655552971 MHz 1 41 GH: 5.11 dBm QOcc Bw 36.173749106 MHz
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Type_ | Ref_ | irc | Xovalue | Y-value Function L Function Result | |_Ref_|re ] X-value | Y-value | Function, | Funcion Result |
ML 1 5.23367 GHz 5.05 dBm 36.710699067 MHz 1 5.191366 GHz 3.09 dBm Occ Bw 75.447108138 MHz
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UNII-2A / 802.11a / 5 260 Mkt

UNII-2A / 802.11ac VHT20 / 5 260 Mt
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Type_ | Ref | Trc | X-Value. I Y-value Function L Function Result I Type | Ref | Trc | X-Value I V-Value I Function I Function Result |
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7.4. 6 dB Bandwidth
Test setup
EUT Attenuator Spectrum analyzer
Limit

According to §15.407(e), RSS-247(6.2.4)
Within the 5.725-5.85 (lz band, the minimum 6 dB bandwidth if U-NIl devices shall be at least

500kik

Test procedure

ANSI C63.10-2013 Section 6.9.2
KDB 789033 D02 v02r01 - Section C.2

Test settings

Minimum Emission Bandwidth for the band 5.725-5.85 (liz

Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 kiz for the band
5.725-5.85 (liz. The following procedure shall be used for measuring this bandwidth:

NGOk WN =

Set RBW = 100 K.
Set the video bandwidth (VBW) = 3 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 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.

Notes:
1. Y means

Band-crossing channels.
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Test results

Frequency Measured Bandwidth Limit

Test mode Band
(ME) (M) (M)
5720" 3.15 0.50
5745 16.33 0.50

802.11a UNII-3
5785 16.33 0.50
5825 16.30 0.50
5720" 3.15 0.50
802.11n 5745 17.30 0.50

HT20 UNII-3
5785 17.57 0.50
5825 17.32 0.50
5710Y 2.50 0.50

802.11n

HT40 UNII-3 5755 35.36 0.50
5795 35.02 0.50
5720" 3.54 0.50
802.11ac 5745 17.54 0.50

VHT20 UNII-3
5785 17.55 0.50
5825 17.32 0.50
5710" 2.51 0.50

802.11ac
VHT40 UNII-3 5755 35.01 0.50
5795 35.02 0.50
1)

8021140 5690 2.55 0.50

VHTS80 UNII-3
5775 75.12 0.50
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6 dB bandwidth

UNII-3/802.11a / Low ch.

UNII-3/802.11n HT20 / Low ch.

ars

1 3290 e ik "”'VWT
ﬂ Il
d
by
,// i ,H
"’ ',
o T
] i,
g gty
L i el
R R
10 40m
0 s
cF 5,745 Grz 10001 5.0 Mz 1 50,0 Mz
2 Marker Table
Iype | Ref | Trc | (Value. Y-value Function Function Result J
M1 1 5.7499795 GHz 2.81 dBm
M2 1 5.7368408 GHz -3.14 dBm
D3 M2 1 .3284 MHz -0.20 dB
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cF 5.745 Gz 10001 pts 5.0z pan 50,0 Wiz
2 Marker Table
Type | Ref | Tre | X-Value L ¥-Value Function I
M1 5.7462349 GHz 2.04 dBm
M2 1 5.7362209 GHz -3.27 dBm
2E] M2 1 17.2983 MHz 0.01 dB
)i G we

UNII-3 / 802.11n HT20 / Mid ch.
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2 Marker Table
Type | Ref | Trc | Valu I Y-Value Function Function Result ]
M1 1 5.7887746 GHz 2.77 dBi
M2 1 5.7768408 GHz -3.29 dBm
D3 M2 1 16.3284 MHz -0.30 dB

8

Mode Auta FFT

D3[1] 0.18
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" 578624430 611
p—— T i g
!
7 1y
y o,
g :
S " TP B "
P s e
m o Wselys e
A Lo
cr ses cz 10001 pts S.0uz b S0.0MHE
2 Viarker Table
Type[Ref [ Tre | X-value I Vavaige Function I
M1 5.7862449 GHz 1.68 dBm
M2 1 5.7762059 GHz -4.54 dBm
2E] M2 1 17.5732 MHz 0.18 dB
)i W e

UNII-3 / 802.11n HT20 / High ch.

00 kHz
300 kHz

vew

031 015 dH
1629840 i
i 5011 dbi
B 582573010 G
P Y
ryeryE i i i
+
| |
,n” \wm
ol R
iy LR v
Lol IRt
P AT TR
il g oo
v Tl
crsers e To0oT s 50T, Span SO0MIE
2 Varker Table

Type | Ref | Trc | Value Y-value I Function Function Result |

M1 1 5.8237301 GHz 3.44 dBm

M2 1 5.8168508 GHz 2.72 dBm

D3 M2 1 .2984 MHz. 0.18 dB

CE ——r
7250w
m T e
s2coni00 ]
i . H
I T ! Wlad,
f 1
{
! h
7 D
TR s LET ey
TR TFetrar W,
it iy [T
i i
[ersmsae TomoTEs 50T ST
> Morkor Tobls
Toper | Rel [ Tre valy Vovale Funcion |
ML 1 5.8263049 GHz 2.54 n
5.8162209 GHz -3.51 dBm
03 M2 17.3233 MHz -0.08 dB
1 G we

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR002-001/2




KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR19-SRF0165-C

KCTL

Page (73) of (220)

UNII-3 / 802.11n HT40 / Low ch.

UNII-3 / 802.11ac VHT20 / Low ch.
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UNII-3 / 802.11ac VHT40 / Low ch.
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7.5. Frequency Stabilit
Test setup

Chamber

EUT Attenuator Spectrum analyzer

Limit

N/A

Test procedure
ANSI C63.10-2013, clause 6.8.1

Test settings

The frequency stability of the carrier frequency of the intentional radiator shall be maintained all
conditions of normal operation as specified in the user manual. The frequency stability shall be
maintained over a temperature variation of specified in the user manual at normal supply voltage,
and over a variation in the primary supply voltage of specified in the user manual of the rated
supply voltage at a temperature of 20 °C. For equipment that is capable only of operating from a
battery, the frequency stability tests shall be performed using a new battery without any further

requirement to vary supply voltage.

Ao bh =

to 115% and the frequency record.

The EUT was placed inside the environmental test chamber.
The temperature was incremented by 10 °C intervals from lowest temperature.
Each increase step of temperature measured the frequency.
The test temperature was set 20°C and the supply voltage was then adjusted on the EUT from 85 %

5. While maintaining a constant temperature inside the environmental chamber, turn the EUT on and
record the operating frequency at startup, and at 2 minutes, 5 minutes, and 10 minutes after the
EUT is energized. Four measurements in total are made.

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIR002-001/2




KCTL Inc. Report No.:
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0165-C Kc L
Suwon-si, Gyeonggi-do, 16677, Korea '
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (77) of (220)
www.kctl.co.kr
Test results
Test mode UNII-1
Frequency(tz) 5 180 000 000
Measure Frequenc e
Voltage Voltage TEMP Maintaining frequency de\(jiationy Deviation
[%] V] [cl fime [1z] [Hz] [%]
Startup 5180 000 999 999 0.000 02
+22(Ref) 2 minutes 5180 001 036 1036 0.000 02
5 minutes 5180 001 043 1043 0.000 02
10 minutes 5180 001 055 1055 0.000 02
Startup 5180 001 521 1521 0.000 03
230 2 minutes 5180 001 578 1578 0.000 03
5 minutes 5180 001 582 1582 0.000 03
10 minutes 5180 001 575 1575 0.000 03
Startup 5180 001 344 1344 0.000 03
20 2 minutes 5180 001 345 1345 0.000 03
5 minutes 5180 001 351 1 351 0.000 03
10 minutes 5180 001 353 1353 0.000 03
Startup 5180 001 162 1162 0.000 02
10 2 minutes 5180 001 140 1140 0.000 02
5 minutes 5180 001 130 1130 0.000 02
10 minutes 5180 001 135 1135 0.000 02
Startup 5180 000 959 959 0.000 02
0 2 minutes 5180 000 960 960 0.000 02
5 minutes 5180 000 959 959 0.000 02
100 385 10 minutes 5180 000 962 962 0.000 02
Startup 5 180 000 795 795 0.000 02
10 2 minutes 5180 000 790 790 0.000 02
5 minutes 5180 000 787 787 0.000 02
10 minutes 5180 000 778 778 0.000 02
Startup 5180 000 643 643 0.000 01
20 2 minutes 5180 000 641 641 0.000 01
5 minutes 5180 000 438 438 0.000 01
10 minutes 5180 000 427 427 0.000 01
Startup 5180 000 863 863 0.000 02
30 2 minutes 5180 000 867 867 0.000 02
5 minutes 5180 000 875 875 0.000 02
10 minutes 5180 000 880 880 0.000 02
Startup 5180 000 977 977 0.000 02
40 2 minutes 5180 000 979 979 0.000 02
5 minutes 5180 000 983 983 0.000 02
10 minutes 5180 000 987 987 0.000 02
Startup 5180 000 779 779 0.000 02
50 2 minutes 5180 000 777 777 0.000 01
5 minutes 5180 000 773 773 0.000 01
10 minutes 5180 000 770 770 0.000 01
Startup 5180 001 035 1035 0.000 02
2 minutes 5180 001 025 1025 0.000 02
85 3.27 *22(Ref) 5 minutes 5180 001 019 1019 0.000 02
10 minutes 5180 001 018 1018 0.000 02
Startup 5180 001 036 1036 0.000 02
2 minutes 5180 001 038 1038 0.000 02
115 4.43 *22(Ref) |5 minutes | 5180 001 042 1042 0.000 02
10 minutes 5180 001 039 1039 0.000 02
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Test mode UNII-2A
Frequency(Hz) 5260 000 000

Voltage Voltage TEMP Maintaining fpgf‘iztrl]rcey F(;Zsig%r;ﬁy Deviation

[%] V] '] fime [1z] [112] [%]
Startup 5260 001 023 1023 0.000 02
+22(Ref) 2 m?nutes 5260 001 030 1030 0.000 02
5 minutes 5260 001 069 1069 0.000 02
10 minutes 5260 001 075 1075 0.000 02
Startup 5260 001 479 1479 0.000 03
.30 2 minutes 5260 001 482 1482 0.000 03
5 minutes 5260 001 480 1480 0.000 03
10 minutes 5260 001 477 1477 0.000 03
Startup 5260 001 279 1279 0.000 02
20 2 minutes 5260 001 280 1280 0.000 02
5 minutes 5260 001 278 1278 0.000 02
10 minutes 5260 001 277 1277 0.000 02
Startup 5260 001 143 1143 0.000 02
-10 2 minutes 5260 001 147 1147 0.000 02
5 minutes 5260 001 151 1151 0.000 02
10 minutes 5260 001 154 1154 0.000 02
Startup 5260 000 976 976 0.000 02
0 2 minutes 5260 000 979 979 0.000 02
5 minutes 5260 000 988 988 0.000 02
100 385 10 minutes 5260 001 000 1000 0.000 02
) Startup 5260 000 794 794 0.000 02
10 2 minutes 5260 000 785 785 0.000 01
5 minutes 5260 000 780 780 0.000 01
10 minutes 5260 000 729 729 0.000 01
Startup 5260 000 698 698 0.000 01
20 2 minutes 5260 000 700 700 0.000 01
5 minutes 5260 000 704 704 0.000 01
10 minutes 5260 000 710 710 0.000 01
Startup 5260 000 888 888 0.000 02
30 2 minutes 5260 000 890 890 0.000 02
5 minutes 5260 000 985 985 0.000 02
10 minutes 5260 000 988 988 0.000 02
Startup 5260 000 992 992 0.000 02
40 2 minutes 5260 000 996 996 0.000 02
5 minutes 5260 000 998 998 0.000 02
10 minutes 5260 001 002 1002 0.000 02
Startup 5260 000 622 622 0.000 01
50 2 minutes 5260 000 621 621 0.000 01
5 minutes 5260 000 518 518 0.000 01
10 minutes 5260 000 515 515 0.000 01
Startup 5260 001 092 1092 0.000 02
2 minutes 5260 001 090 1090 0.000 02
85 3.27 *22(Ref) 5 minutes 5260 001 093 1093 0.000 02
10 minutes 5260 001 089 1089 0.000 02
Startup 5260 001 060 1060 0.000 02
2 minutes 5260 001 057 1057 0.000 02
15 4.43 *22(Ref) |5 minutes | 5260 001 055 1055 0.000 02
10 minutes 5260 001 056 1 056 0.000 02
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Test mode UNII-2C
Frequency(Hz) 5500 000 000

Voltage Voltage TEMP Maintaining fpgf‘iztrl]rcey F(;Zsig%r;ﬁy Deviation

[%] V] '] fime [1z] [112] [%]
Startup 5500 001 122 1122 0.000 02
+22(Ref) 2 m?nutes 5500 001 116 1116 0.000 02
5 minutes 5500 001 113 1113 0.000 02
10 minutes 5500 001 111 1111 0.000 02
Startup 5500 001 630 1630 0.000 03
.30 2 minutes 5500 001 591 1591 0.000 03
5 minutes 5500 001 600 1600 0.000 03
10 minutes 5500 001 581 1581 0.000 03
Startup 5500 001 242 1242 0.000 02
20 2 minutes 5500 001 249 1249 0.000 02
5 minutes 5500 001 247 1247 0.000 02
10 minutes 5500 001 242 1242 0.000 02
Startup 5500 001 180 1180 0.000 02
10 2 minutes 5500 001 183 1183 0.000 02
5 minutes 5500 001 190 1190 0.000 02
10 minutes 5500 001 192 1192 0.000 02
Startup 5500 001 031 1031 0.000 02
0 2 minutes 5500 001 035 1035 0.000 02
5 minutes 5500 001 038 1038 0.000 02
100 385 10 minutes 5500 001 045 1045 0.000 02
) Startup 5500 000 843 843 0.000 02
10 2 minutes 5 500 000 857 857 0.000 02
5 minutes 5 500 000 865 865 0.000 02
10 minutes 5500 000 884 884 0.000 02
Startup 5500 000 738 738 0.000 01
20 2 minutes 5500 000 735 735 0.000 01
5 minutes 5500 000 724 724 0.000 01
10 minutes 5500 000 721 721 0.000 01
Startup 5 500 000 935 935 0.000 02
30 2 minutes 5 500 000 936 936 0.000 02
5 minutes 5 500 000 941 941 0.000 02
10 minutes 5 500 000 948 948 0.000 02
Startup 5500 001 038 1038 0.000 02
40 2 minutes 5500 001 041 1041 0.000 02
5 minutes 5500 001 048 1048 0.000 02
10 minutes 5500 001 052 1052 0.000 02
Startup 5 500 000 666 666 0.000 01
50 2 minutes 5 500 000 667 667 0.000 01
5 minutes 5500 000 662 662 0.000 01
10 minutes 5 500 000 660 660 0.000 01
Startup 5500 001 110 1110 0.000 02
2 minutes 5500 001 104 1104 0.000 02
85 3.27 *22(Ref) 5 minutes 5500 001 102 1102 0.000 02
10 minutes 5500 001 100 1100 0.000 02
Startup 5500 001 094 1094 0.000 02
2 minutes 5500 001 089 1089 0.000 02
15 4.43 *22(Ref) |5 minutes | 5500 001 090 1090 0.000 02
10 minutes 5500 001 092 1092 0.000 02
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Test mode UNII-3
Frequency(Hz) 5745 000 000

Voltage Voltage TEMP Maintaining fpgf‘iztrl]rcey F(;Zsig%r;ﬁy Deviation

[%] V] '] fime [1z] [112] [%]
Startup 5745 001 159 1159 0.000 02
+22(Ref) 2 m?nutes 5745001 156 1156 0.000 02
5 minutes 5745001 153 1153 0.000 02
10 minutes 5745001 157 1157 0.000 02
Startup 5745001 872 1872 0.000 03
.30 2 minutes 5745 001 857 1857 0.000 03
5 minutes 5745 001 840 1840 0.000 03
10 minutes 5745001 889 1889 0.000 03
Startup 5745001 565 1565 0.000 03
20 2 minutes 5745 001 531 1531 0.000 03
5 minutes 5745 001 548 1548 0.000 03
10 minutes 5745 001 557 1557 0.000 03
Startup 5745001 319 1319 0.000 02
-10 2 minutes 5745001 310 1310 0.000 02
5 minutes 5745001 313 1313 0.000 02
10 minutes 5745001 312 1312 0.000 02
Startup 5745 001 064 1064 0.000 02
0 2 minutes 5745 001 066 1 066 0.000 02
5 minutes 5745 001 067 1067 0.000 02
100 3.85 10 minutes 5745 001 070 1070 0.000 02
) Startup 5745 000 846 846 0.000 01
10 2 minutes 5745 000 859 859 0.000 01
5 minutes 5745 000 863 863 0.000 02
10 minutes 5745 000 877 877 0.000 02
Startup 5745 000 765 765 0.000 01
20 2 minutes 5745 000 763 763 0.000 01
5 minutes 5745 000 755 755 0.000 01
10 minutes 5745 000 751 751 0.000 01
Startup 5745 000 948 948 0.000 02
30 2 minutes 5745 000 949 949 0.000 02
5 minutes 5745 000 953 953 0.000 02
10 minutes 5 745 000 956 956 0.000 02
Startup 5745001 086 1086 0.000 02
40 2 minutes 5745 001 089 1089 0.000 02
5 minutes 5745 001 092 1092 0.000 02
10 minutes 5745 001 095 1095 0.000 02
Startup 5745 000 928 928 0.000 02
50 2 minutes 5745 000 913 913 0.000 02
5 minutes 5745 000 905 905 0.000 02
10 minutes 5745 000 891 891 0.000 02
Startup 5745 001 168 1168 0.000 02
2 minutes 5745001 158 1158 0.000 02
85 3.27 *22(Ref) 5 minutes 5745001 158 1158 0.000 02
10 minutes 5745001 159 1159 0.000 02
Startup 5745001 153 1153 0.000 02
2 minutes 5745001 155 1155 0.000 02
15 4.43 *22(Ref) |5 minutes | 5745 001 153 1153 0.000 02
10 minutes 5745001 156 1156 0.000 02
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7.6. Spurious Emission, Band Edge and Restricted bands

Test setup
The diagram below shows the test setup that is utilized to make the measurements for emission

from 9 kiz to 30 Mz Emissions

EUT

08m

4 g

im
The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Mz to 1 Gz emissions.

EUT

08 m

> »
% L

3im

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

EUT

15 m|

A
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Limit

According to section 15.209(a) except as provided elsewhere in this subpart, the emissions from an

intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (Mk) Field strength (1V/m) Measurement distance (m)
0.009 - 0.490 2 400/F (kliz) 300
0.490 - 1.705 24 000/F (kitz) 30
1.705 - 30 30 30
30 - 88 100** 3
88 - 216 150** 3
216 - 960 200** 3
Above 960 500 3

**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 M, 174-216 Mz or

470-806 ML. However, operation within these frequency bands is permitted under other sections of
this part, e.g., Section15.231 and 15.241.

According to section 15.205(a) and (b) only spurious emissions are permitted in any of the frequency

bands listed below:

Mz M Mz (dtz
0.009 - 0.110 16.42 - 16.423 399.9 - 410 45-5.15
0.495 - 0.505 16.694 75 - 16.695 25 608 - 614 5.35-5.46
21735-2.1905 16.804 25 - 16.804 75 960 — 1 240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 -1 427 8.025-8.5
4177 25-417775 37.5-38.25 1435-1626.5 9.0-9.2
4.207 25-4.207 75 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6 - 12.7
6.267 75 - 6.268 25 108 - 121.94 17188 -1722.2 13.25-13.4
6.31175-6.312 25 123 - 138 2200-2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310-2390 15.35-16.2
8.362 - 8.366 156.524 75 - 156.525 2483.5-2500 17.7-214
8.376 25 - 8.386 75 25 2690 -2900 22.01-23.12
8.414 25-8.414 75 156.7 - 156.9 3260 — 3 267 23.6-24.0
12.29 - 12.293 162.012 5 - 167.17 3332-3339 31.2-31.8
12.51975-12.520 25 167.72-173.2 3345.8 -3 358 36.43 - 36.5
12.576 75 - 12.577 25 240 - 285 3 600 -4 400 Above 38.6
13.36 - 13.41 322 -335.4

The field strength of emissions appearing within these frequency bands shall not exceed the limits
shown in section 15.209. At frequencies equal to or less than 1 000 Mk, compliance with the limits in
section 15.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-
peak detector. Above 1 000 Mk, compliance with the emission limits in section 15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in section 15.35
apply to these measurements.
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According to section 15.407(b), undesirable emission limits. Except as shown in paragraph (b)(7) of
this section, the maximum emissions outside of the frequency bands of operation shall be attenuated
in accordance with the following limits:

For transmitters operating in the 5.15-5.25 Gz band: All emissions outside of the 5.15-5.35 (fz band
shall not exceed an e.i.r.p. of =27 dBm/Mi
For transmitters operating in the 5.25-5.35 Gz band: All emissions outside of the 5.15-5.35 (lz band
shall not exceed an e.i.r.p. of =27 dBm/MH.

For transmitters operating in the 5.725-5.85 (ilz band: All emissions shall be limited to a level of -27
dBm/Mtz at 75 Mz or more above or below the band edge increasing linearly to 10 dBm/Mt at 25 M
above or below the band edge, and form 25 Mz above or below the band edge increasing linearly to
a level of 15.6 dBm/Miz at 5 Mz above or below the band edge, and from 5 Mz above or below the
band edge increasing linearly to a level of 27 dBm/Miz at the band edge.
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Test procedure

ANSI C63.10-2013 Section 12.7.7.2, 12.7.5, 12.7.6
KDB 789033 D02 v02r01 — Section G

Test settings
Peak field strength measurements

NN =

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = as specified in table

VBW 2= (3xRBW)

Detector = peak

Sweep time = auto

Trace mode = max hold

Allow sweeps to continue until the trace stabilizes

Table. RBW as a function of frequency

Frequency RBW
9 kiz to 150 Kifz 200 Hz to 300 Hz
0.15 MMz to 30 Mt 9 kitz to 10 Ktz
30 Miz to 1 000 Mz 100 kiz to 120 Kiz
>1 000 Mt 1 Mz

Average field strength measurements

Trace averaging with continuous EUT transmission at full power

If the EUT can be configured or modified to transmit continuously (D = 98%), then the average
emission levels shall be measured using the following method (with EUT transmitting continuously):

1.

2.
3.

5.
6.

RBW =1 Mz (unless otherwise specified).

VBW = (3xRBW).

Detector = RMS (power averaging), 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 to use linear voltage averaging. Log or dB
averaging shall not be used.

Sweep time = auto.

Perform a trace average of at least 100 traces.

Trace averaging across ON and OFF times of the EUT transmissions followed by duty cycle
correction

If continuous transmission of the EUT (D = 98%) cannot be achieved and the duty cycle is constant
(duty cycle variations are less than £2%), then the following procedure shall be used:

1

2.
3.
4.
5.

The EUT shall be configured to operate at the maximum achievable duty cycle.

Measure the duty cycle D of the transmitter output signal as described in 11.6.

RBW =1 Mz (unless otherwise specified).

VBW 2 [3 X RBW].

Detector = RMS (power averaging), 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
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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 to use linear voltage averaging. Log or dB
averaging shall not be used.

Sweep time = auto.

Perform a trace average of at least 100 traces.

. Acorrection factor shall be added to the measurement results prior to comparing with the emission

limit to compute the emission level that would have been measured had the test been performed

at 100% duty cycle. The correction factor is computed as follows:

1) If power averaging (rms) mode was used in step f), then the applicable correction factor is
[10 log (1 / D)], where D is the duty cycle.

2) If linear voltage averaging mode was used in step f), then the applicable correction factor is
[20 log (1 / D)], where D is the duty cycle.

3) If a specific emission is demonstrated to be continuous (D 2 98%) rather than turning ON
and OFF with with the transmit cycle, then no duty cycle correction is required for that
emission.

Notes:

2.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 Mz for
Peak detection and frequency above 1 (lz. The resolution bandwidth of test receiver/spectrum
analyzer is 1 Mz and the video bandwidth is 1 kilz(>1/T) for Average detection (AV) at frequency
above 1 liz. (where T = pulse width)

. £<30 M, extrapolation factor of 40 dB/decade of distance. Fq = 40log(D/Ds)

f=30 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dm/Ds)
Where:
Fq4= Distance factor in dB
D= Measurement distance in meters
Ds= Specification distance in meters

. Factors(dB) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or F4(dB)
. The worst-case emissions are reported however emissions whose levels were not within 20 dB of

respective limits were not reported.

. Average test would be performed if the peak result were greater than the average limit.
. Y means restricted band.
. According to part 15.31(f)(2), an extrapolation factor of 40 dB/decade is applied because

measured distance of radiated emission is 3 m.

. Below 30 M frequency range, In order to search for the worst result, all orientations about parallel,

perpendicular, and ground-parallel were investigated then reported. when the emission level was
higher than 20 dB of the limit, then the following statement shall be made: “No spurious emissions
were detected within 20 dB of the limit.”
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Test results (Below 30 M) — Worst case: 802.11a / UNII-1 Highest frequency

Frequency Pol. Reading |Ant. Factor | Amp.+Cable DCCF Result Limit Margin

(Mtz) (VIH) (dB(V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«V/m)) (dB)

No spurious emissions were detected within 20 dB of the limit.
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Test results (Below 1 000 M) — Worst case: 802.11a / UNII-1 Highest frequency

Frequency Pol. Reading |Ant. Factor | Amp.+Cable DCCF Result Limit Margin
(Mtz) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(Vim)) | (dB(xV/m)) (dB)
Quasi peak data
35.82 V 33.20 17.56 -30.53 - 20.23 40.00 19.77
38.49 V 24.50 18.10 -30.48 - 12.12 40.00 27.88
62.01 H 22.90 17.58 -30.08 - 10.40 40.00 29.60
170.41 V 22.40 18.37 -28.57 - 12.20 43.50 31.30
291.29 \% 23.70 19.13 -27.87 - 14.96 46.00 31.04
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Test results (Above 1 000 M)
802.11a_UNII-1
Lowest Channel (5 180 k)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCCF Result Limit Margin
(M) (VIH) (dB(«V)) (dB) (dB) (dB) (dB(xV/m)) | (dB(1V/m)) (dB)
Peak data
5149.75Y H 51.55 34.15 -27.12 - 58.58 74.00 15.42
10 360.77 \Y, 58.03 37.49 -48.87 - 46.65 68.20 21.55
15 540.80" \Y, 56.06 39.70 -48.02 - 47.74 74.00 26.26
Average Data
5149.75" H 43.07 34.15 -27.12 0.30 50.40 54.00 3.60
Average data
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Middle Channel (5 200 M)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCCF Result Limit Margin

(M) (VIH) (dB(«V)) (dB) (dB) (dB) (dB(xV/m)) | (dB(1V/m)) (dB)

Peak data

10 403.53 \Y, 60.44 37.52 -48.63 - 49.33 68.20 18.87
15601.17" \ 52.64 39.70 -48.03 - 44.31 74.00 29.69

Average Data

No spurious emissions were detected within 20 dB of the limit
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Highest Channel (5 240 M)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCCF Result Limit Margin

(M) (VIH) (dB(«V)) (dB) (dB) (dB) (dB(xV/m)) | (dB(1V/m)) (dB)

Peak data

1 035.68" H 74.95 26.92 -50.68 - 51.19 74.00 22.81
10 480.44 \% 59.06 37.58 -48.19 - 48.45 68.20 19.75
15 719.05" H 56.33 39.70 -48.04 - 47.99 74.00 26.01

Average Data

No spurious emissions were detected within 20 dB of the limit.
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