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ANT 1

ANT 2

UNII-1 / 802.11ac_VHT40 / Low ch.

UNII-1 / 802.11ac_VHT40 / Low ch.

Spectrum |“? Spectrum |“?
Ref Lovel 12.50 dém  Offset 1.00 dB = RBW 500 kHz Ref Lovel 11,95 dém  Offset 1.00 dB = RBW 500 kHz
Art 28dE BWT 1ms & VBW 2 MH: Mode Sweep Art 27dE  BWT 1ms & VBW 2 MH: Mode Sweep
TOF TOF
[@ 1Pk View [@ 1Pk View
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CF 5.19 GHz 1001 pts Span 100.0 MHz CF 5.19 GHz 1001 pts Span 100.0 MHz
Marker Marker
Type | kef | Tre | X-walue | Y-walue | Function | Function Result | Type | kef | Tre | H-walue | Y-walue | Function | Function Result |
M1 1 5.19689 GHz -0.24 dem M1 5.1855 GHz -0.28 dBm
T1 1 5.172018 GHz -2.97 dbm Oce Bw 35.964035964 MHz T1 1 5.1721179 GHz -5.23 dBim Oce Bw 35.864135664 MMz
T2 1 5207982 GHz -3.13 dim T2 1 5207982 GHz -5.61 dim
) ] [T T ) ] [
UNII-2A / 802.11ac_VHT80 / Mid ch. UNII-2C / 802.11ac_VHT80 / High ch.
Spectrum (=] | (spectrum (=
Ref Lovel 12.42 dém  Offset 1.00 dB = RBW 1 MHz Ref Lovel 11,65 dém  Offset 1.00 dB & RBW 1 MHz
Att 27ds HWT Ims & VBW 3 MH:  Mode Sweep Att 27ds BWT ims & VBW 3 MH:  Mode Sweep
TOF TOF
@17k view @17k view
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CF 5.29 GHz 1001 pts Span 120.0 MHz CF 5.69 GHz 1001 pts Span 120.0 MHz
Marker Marker
Type | kef | Tre | X-walue | Y-walue | Function | Function Result | Type | kef | Tre | X-walue | Y-walue | Function | Function Result |
M1 1 5.20563 GHz 2.12 diém [ 1 5.66796 GHz 0.63 dim
T1 1 5.252597 GHz -4.28 dim Oce Bw 74.925074825 MHz T1 1 5.652537 GHz -4.84 dim Oce Bw 74.685314665 MHz
T2 1 5327822 GHz -2.62 dbm T2 1 5727283 GHz -5.54 dim
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7.4. 6 dB Bandwidth & 99% Bandwidth

Test setup

EUT

Attenuator

Limit

Spectrum analyzer

According to §15.407(e), Within the 5.725-5.850 (fz band, the minimum 6 dB bandwidth of U-NII

devices shall be at least 500kl .

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 (.

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

Set RBW =100 k.

Detector = Peak.

Trace mode = max hold.
Sweep = auto couple.
Allow the trace to stabilize.

Noahkwh =

Set the video bandwidth (VBW) = 3 RBW.

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.
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Test results

SISO
6dB bandwidth 99% bandwidth
Test mode Band FretzML;]Ze)ncy (Mz) L(;m';)'t (M)
ANT1 ANT2 ANT1 ANT2
5745 14.49 - 0.50 16.33 -
802.11a UNII-3 5785 15.63 - 0.50 16.38 -
5825 15.78 - 0.50 16.33 -
5745 15.78 15.93 0.50 17.43 17.48
802.11n UNII-3 5785 17.18 17.63 0.50 17.73 1753
HT20 . . . . .
5 825 15.63 15.78 0.50 17.48 17.48
802.11n 5755 35.26 35.26 0.50 36.06 36.06
: UNII-3
HT40 5795 35.36 35.36 0.50 36.06 36.06
5 745 15.18 15.78 0.50 17.48 17.58
802.11ac
Vo0 UNII-3 5785 17.13 12.09 0.50 17.53 17.48
5825 16.03 15.43 0.50 17.43 17.48
802.11ac 5755 35.26 35.26 0.50 35.96 35.96
. UNII-3
VHT40 5795 35.36 35.36 0.50 35.96 35.96
802.11ac
VT80 UNII-3 5775 74.09 74.09 0.50 7457 74.45
MIMO
6dB bandwidth 99% bandwidth
Test mode Band Frequency (V) Limit (Miz)
(Miz) (ME)
ANT1 ANT2 ANT1 ANT2
5745 15.13 17.68 0.50 17.48 17.48
802.11n UNII-3 5785 17.63 15.78 0.50 17.53 17.48
HT20 . . . . .
5825 15.73 16.33 0.50 17.48 17.53
802.11n 5755 35.26 35.26 0.50 35.96 35.96
: UNII-3
HT40 5795 35.26 35.26 0.50 35.96 35.96
5 745 16.83 16.03 0.50 17.48 17.53
802.11ac
Vo0 UNII-3 5785 16.83 14.84 0.50 17.43 17.48
5825 17.13 16.33 0.50 17.53 17.53
802.11ac UNILS 5755 35.26 35.26 0.50 35.96 35.76
VHT40 5795 35.36 35.26 0.50 35.86 35.76
802.11ac
VT80 UNII-3 5775 75.29 75.29 0.50 74.69 74.81
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In order to simplify the report, the attached plot is the widest bandwidth ins Band

6 dB bandwidth
SISO

UNII-3 / 802.11ac_VHT80 / Mid ch. UNII-3 / 802.11ac_VHT80 / Mid ch.
[Spectrum |“? [spectrum |“?
Rof Lovel 7.56 dém  Offsot 1.00 dé & RBW 100 kHz Rof Lovel 5.03 dém Offset 1.00 dB « RBW 100 kHz
Art 27 dé  BWT 1.2 ms & VBW 300 kH: Mode Sweep Att \de BWT 12 ms @ VBW 300 kHz  Mode Sweep
TOF TOF
[@ 1Pk View [@ 1Pk View
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GF 5.775 GHE 1001 pis Span 170.0 MHz GF 5.775 GHE 1001 pts Span 170.0 MHz
Marker Marker
Type | kef | Tre | X-walue | Y-walue | Function Function Result | Type | kef | Tre | H-walue | Y-walue | Function Function Result |
M1 1 5.77248 GHz -2.19 dém Mi H 5.77248 GHz -0.86 dém
M2 1 §.73B556 GHz =11.69 dim Mz 1 §.73B556 GHz =11.11 dim
03 M2 1 74.086 MHz 0.12 d& 03 M2 1 74.086 MHz 0.66 d8
) Wi e )i o e

MIMO

ANT 1

ANT 2

UNII-3 / 802.11ac_VHT80 / Mid ch.

UNII-3 / 802.11ac_VHT80 / Mid ch.

(=]

Spectrum |“P‘ Spectrum
Ref Lovel 4.50 dém  Offsot 1,00 dé e RBW 100 kHz Rof Lovel 5.31 dim  Offset 1,00 dB e RBW 100 kHz
At 24de BWT  12ms @ VBW 300 kH: Mode Swesp Att 24de BWT  12ms @ VBW 300kH:  Mode Sweep
TOF TOF
[@ 1Pk View [@ 1Pk View
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Marker Marker
Type | kef | Tre | X-walue | Y-walue | Function Function Result | Type | kef | Tre | X-walue | Y-walue | Function Function Result |
M1 1 5.77872 GHz -4.76 dBm M1 1 5.77248 GHz -3.89 dBm
Mz 1 5.737358 GHz -13.40 dbm Mz 1 5.737358 GHz -12.71 dbm
o3| Mz 1 75285 MHz -2.46 da o3| Mz 1 75285 MHz -1.32 g8
W e T e
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99% bandwidth
SISO

UNII-3 / 802.11ac_VHT80 / Mid ch. UNII-3 / 802.11ac_VHT80 / Mid ch.
Spectrum |“? Spectrum |“?
Ref Lovel 1505 dém  Offset 1.00 dB = RBW 1 MHz Ref Lovel 16,45 dém  Offset 1.00 dB = RBW 1 MHz
Att 30dé BWT Ims & VBW 3MH: Mode Sweep Att I1de BWT ims & VBW 3 MH: Mode Sweep
TOF TOF
[@ 1Pk View [@ 17k View
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Marker Marker
Type | kef | Tre | X-walue | Y-walue | Function | Function Result | Type | kef | Tre | H-walue | Y-walue | Function | Function Result |
Mi H 5.7931 GHz 3.81 dém Mi H 5.B0005 GHz $.01 dém
T1 1 §.737717 GHz =0.71 dim Occ Bw 74565434565 MMz T1 1 §.737837 GHz 0.30 dim Occ Bw 74445554446 MMz
T2 1 £.812283 GHz -0.80 dém T2 1 £.812283 GHz 0.10 dém
) ] G e ) ] [ e

MIMO

UNII-3 / 802.11ac_VHT80 / Mid ch. UNII-3 / 802.11ac_VHT80 / Mid ch.
Spectrum |“? Spectrum |“?
Ref Lovel 1243 dém  Offset 1.00 dB = RBW 1 MHz Ref Lovel 13,85 dém  Offset 1.00 dB = RBW 1 MHz
Art 27d8 BWT 1ms @ VBW 3MH:  Mode Sweep Att 20de BWT Ims @ VBW 3IMHz  Mode Sweep
TOF TOF
[@ 1Pk View [@ 1Pk View
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Marker Marker
Type | kef | Tre | X-walue | Y-walue | Function | Function Result | Type | kef | Tre | X-walue | Y-walue | Function | Function Result |
M1 1 5.77092 GHz 1.90 dém M1 1 5.80617 GHz 0.61 dbm
T1 1 5.737597 GHz =4.07 dbm Oce Bw 74.685314665 MHz T1 1 5.737597 GHz =3.23 dbm Oce Bw 74.B05194B05 MHz
T2 1 5812283 GHz -2.84 dbm T2 1 5812403 GHz -3.47 dim
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7.5. Straddle channel
26dB bandwidth & 99% Bandwidth
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SISO
F 26dB Bandwidth 99% Bandwidth
Test mode Band re?ﬁ;{z(;ncy (M) (MHz)
ANT1 ANT2 ANT1 ANT2
802.11a 5720 14.34 - 16.28 -
802.11n_HT20 5720 14.89 14.84 17.48 17.53
802.11n_HT40 5710 34.68 34.68 36.06 35.86
UNII-2C
802.11ac_VHT20 5720 14.84 14.79 17.48 17.53
802.11ac_VHT40 5710 34.68 34.58 35.96 35.96
802.11ac_VHT80 5690 75.52 75.76 74.81 74.81
802.11a 5720 4.34 4.29 - -
802.11n_HT20 5720 4.79 4.74 - -
802.11n_HT40 5710 4.58 4.58 - -
UNII-3
802.11ac_VHT20 5720 4.79 4.79 - -
802.11ac_VHT40 5710 4.68 4.68 - -
802.11ac_VHT80 5690 6.00 6.00 - -
Notes:

1. For 99% Bandwidth, measured 99% occupied bandwidth is separated as below.
- For UNIl band 2C =5 725 Mz — T1 (Measured frequency on the marker table)
- For UNII band 3 = T2 (Measured frequency on the marker table) — 5 725 M
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MIMO
F 26dB Bandwidth 99% Bandwidth
Test mode Band rec(%zt;ncy (M) (Mz)
ANT1 ANT2 ANT1 ANT2
802.11n_HT20 5720 14.74 14.84 17.53 17.53
802.11n_HT40 5710 34.58 34.48 35.86 35.96
802.11ac_VHT20 UNII-2C 5720 14.74 14.59 17.53 17.53
802.11ac_VHT40 5710 34.48 34.38 35.96 35.76
802.11ac_VHT80 5690 75.76 75.40 74.81 74.69
802.11n_HT20 5720 4.79 4.79 - -
802.11n_HT40 5710 4.68 4.58 - -
802.11ac_VHT20 UNII-3 5720 4.59 4.64 - -
802.11ac_VHT40 5710 4.48 4.48 - -
802.11ac_VHT80 5690 5.64 5.28 - -
Notes:

2. For 99% Bandwidth, measured 99% occupied bandwidth is separated as below.
- For UNIl band 2C =5 725 M — T1 (Measured frequency on the marker table)
- For UNIl band 3 = T2 (Measured frequency on the marker table) — 5 725 i
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In order to simplify the report, the attached
26dB _bandwidth

SISO

plot is the widest bandwidth ins Band.

ANT 1

ANT 2

UNII-2C / 802.11ac_VHT80 / 5 690 MMk

UNII-2C / 802.11ac_VHT80 / 5 690 MMk

Spectrum |“? Spectrum |“?
Ref Lavel 14,31 dom  Offset 1,00 0B w RBW 1 MHz Ref Lavel 14.20 dom  OFfset 1,00 dB w RBW 1§ MHz
S 25de SWT 1ms @ VBW 3MHz  Mode Sweep b At 28d8 SWT 1ms e VBW 3MH:  Mode Sweep
TOF TOF
[@ 1Pk view [@ 1Pk view
10 68 M1l +.55 doim| 108 M1l +.39 doim|
e | i \ 5.695150 GHz S A 5.6095150 GHz
o N R W T 0.04 B 0 dBn e e A, £ = '\-_7‘[1]""'-_"_"—";._\ 066 diim|
\ 5725000 0nz e
48, A 48, 1!
~10 diy 1 ~10 diy r
20 dBm—y i -20 din=—dg- | e
0 M, s
B i ——ry— LN
-40 di -40 a
-50 -50 dB
50 -60 dB
70 -70 dB
<80 A8 <80 dg
GF 5.69 GHz 1001 pts Bpan 120.0 MHz GF 5.69 GHz 1001 pts Bpan 120.0 MHz
Markor Markar
Type | ket | Tre | H-valus | ¥-value | Funetion | Function Result | Type | ket | Tre | K-valus | Y-value | Function | Function Result |
M1 1 568515 GHz 4.55 dém M1 1 568515 GHz 4.39 dém
Mz 1 5,725 GHz -0.04 dBm Mz 1 5.725 GHz -0.66 dBm
D3| M2 1 -75.518 MHz -21.87 g8 D3| M2 1 -75.758 MHz -22,29 g8
D4 M2 1 5.999 MHz -21.42 d& D4 M2 1 5.999 MHz -22.08 d&
[Ty ([ e

Spectrum 1% Spectrum |“,n
Raf Lovel 14.53 d8m  Offset 1.00 dB & RBW 300 kHz Raf Lovel 14.95 d8m  Offsat 1.00 dB & RBW 300 kHz
be Art 29de SWT 1ms @ VBW 1MHz  Mode Sweep b At 29d8 SWT 1ms @ VBW 1MH:  Mode Sweep
TOF TOF
[@ 1Pk View [@ 1Pk View
0 CITEN] +.56 dfm| 10 M1[1] 5.00 dtm|
¥ M 57209990 GHz ‘-« M 5.7206990 GH:
od B, ocamulein. diisins, | 2,44 dBm i P s dcciabdth’ diiense, - o3 Sty 2.00 dBm
f 1 5.7250000 GHz [, \ 5.7250000 GHz
-10 g - T 10 1 -
1P 1 {4 A
B O (., o r{. s0dtm—dt. . ;._‘ \
-30 g v T ~30 g ,’t \_‘
J /
s e I e s e et e | LT W (TR P T
=0 -50 dB !
40 a8 60 db
70 70 di
a0 di 80 di
GF 5.72 GHz 1001 pts Span 50.0 MHz GF 5.72 GHz 1001 pts Span 50.0 MHz
Markor Marker
Type | ket | Tre | H-value | Yevalue | Function | Function Result | Type | ket | Tre | H-value | Yevalue | Function | Function Result |
M1 1 5720999 GHz 4.56 dém M1 5720699 GHz £.00 dém
Mz 1 5,725 GHz 2.44 dBm Mz 1 5,725 GHz 3.00 dém
D3 M2 1 -14,8402 MHz -24.13 g8 D3 M2 1 -14.7902 MHz -24.05 d8
o4 M2 1 4.7802 MHz -24.15 d8 o4 M2 1 4.7902 MHz -24.27 d8
[Ty
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MIMO

ANT 1

ANT 2

UNII-2C / 802.11ac_VHT80 / 5 690 Mk

UNII-2C / 802.11ac_VHT80 / 5 690 Mk

Spectrum |“? Spectrum |“?
Raf Lovel 11.12 d8m  Offset 1.00 dB & RBW 1 MHz Raf Lovel 11.67 d8m  Offset 1.00 dB & RBW 1 MHz
[ art 25de  SWT 1ms & VBW 3MH:  Mode Sweep [ art 26dE SWT 1ms & VBW 3MH:  Mode Sweep
TOF TOF
[@ 1Pk view [@ 1Pk View
TN} 1,10 dtim| TTEY] 1.97 doim|
od X HE oo p. ) 4
0 T s ek . [ =l ” 7 L
- -10 - +
\ \
-20 |
1 LT b1 -2 1 x
| L™ = I &
T - =
MWiprssinre] | st Pt tin]
[ 40 O
-0 50
50 60
-70 70 o
80 di &0 dam
GF 5.69 GHz 1001 pts Span 170.0 MHz GF 5.60 GHz 1001 pts Span 170.0 MHz
Markor Markor
Type | ket | Tre | X-value | Yevalue | Function | Function Result | Type | ket | Tre | X-value | Yevalue | Function | Function Result |
M1 5.65288 GHz 1.18 dém M1 565252 GHz 1.97 dém
Mz 1 5.725 Grz -2.33 dém Mz 1 5.725 GHz -3.53 dim
D3 M2 1 ~75.759 MHz -23.00 d& D3 M2 1 -75.4 MHz -20.51 d&
o4 M2 1 5639 MHz -23.06 d& o4 M2 1 5.28 MHz -20.56 d8

) ] T we

UNII-3 / 802.11ac_VHT80 / 5 690 Mk

UNII-3 / 802.11ac_VHT80 / 5 690 Mk

Spectrum |“? Spectrum |n{n
Raf Lovel 11.12 d8m  Offset 1.00 dB & RBW 1 MHz RafLovel 11.67 d8m  Offset 1.00 dB & RBW 1 MHz
[ art 25de  SWT 1ms & VBW 3 MHz Mode Sweep [ At 26de SWT 1ms & VBW 3MH:  Mode Sweep
TOF TOF
[® 1Pk View [® 1Pk View
TTEY] JTEY]
od b B di e, »
o ) X R T s ek X [] g L
- -10 - +
\ \
=20
] i i
r L -30 a8
et ] ——— Rt TR T
[ 40 O
-0 50
50 50 dim
70 -70 dBem
80 di &0 dam
GF 5.69 GHz 1001 pts Span 170.0 MHz GF 5.60 GHz 1001 pts Span 170.0 MHz
Markor Markor
Type | ket | Tre | H-valus | ¥-value | Funetion | Function Result | Type | ket | Tre | H-valus | Y-value | Function | Function Result |
M1 1 5.65288 GHz 1.18 dém M1 565252 GHz 1.97 dém
Mz 1 5.725 Grz -2.33 dim Mz 1 5.725 GHz -3.53 dim
D3 M2 1 ~75.759 MHz -23.00 d& D3 M2 1 -75.4 MHz -20.51 d&
o4 M2 1 5639 MHz -23.06 d& o4 M2 1 5.28 MHz -20.56 d8
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In order to simplify the report, the attached plot is the widest bandwidth ins Band.

99% bandwidth
SISO

ANT 1

ANT 2

UNII-2C / 802.11ac_VHT80 / 5 690 MMk

UNII-2C / 802.11ac_VHT80 / 5 690 MMk

Spectrum |“? Spectrum |“?
Ref Lovel 14.43 dém  Offset 1.00 dB = RBW 1 MHz Rof Lovel 14.44 dém  Offset 1.00 dB = RBW 1 MHz
Att 29dE  BWT Ims & VBW 3MH: Mode Sweep Att 0 ds BWT ims & VBW 3 MH: Mode Sweep
TOF TOF
[@ 1Pk View [@ 17k View
108 CITEN] 2.60 dim| 160 B Mi[1] 2.08 dn
- = 1 5.664230 GHZ a
| . 7 U ery P SN | S L N e |
0 dim R . = LT B Ve 74805194805 MHz 0 dim O n SN
{ | \ \
-10 7 T -10 1 T
f \ !
20 & - - 20 o - - A
! N, i \
20 dor—-a u, 20 at” LW
230 = e | Ty ! e T R Eer——
-0 -0
-50 dB -50 dB
60 b 50 b
-70 d8 -70 d8
-5 o -5 o
CF 5.69 GHz 1001 EIS EEEII 120.0 MHz CF 5.69 GHz 1001 EIS EEEII 120.0 MHz
Marker Marker
Type | kef | Tre | X-walue | Y-walue | Function | Function Result | Type | kef | Tre | X-walue | Y-walue | Function | Function Result |
M1 H 5.66423 GHz 2.60 dém Mi H 5.66399 GHz 2.38 dém
T1 1 5.652597 GHz =0.80 dim Occ Bw 74805194805 MMz T1 1 5.652597 GHz =0.85 dim Occ Bw 74805194805 MMz
T2 1 5727403 GHz -0.91 dim T2 1 5727403 GHz -1.49 dim

)j! ] [

MIMO

ANT 1

ANT 2

UNII-2C / 802.11ac_VHT80 / 5 690 MMk

UNII-2C / 802.11ac_VHT80 / 5 690 MMk

Spectrum |“? Spectrum |“?
Ref Lovel 11,10 dém  Offset 1.00 dB = RBW 1 MHz Ref Lovel 11,65 dém  Offset 1.00 dB = RBW 1 MHz
Att 26dE  BWT Ims & VBW 3MH: Mode Sweep Att 27ds BWT ims & VBW 3 MH: Mode Sweep
TOF TOF
[@ 1Pk View [@ 17k View
T TTEY] D01 dm] TTEY] 0,63 dBm|
M 5665060 GH ’ 5 687960 OHz
[T 3 — i - = P — Serieemiatngo o o | = HPEEEN " T ohe o
e o T Rt Ny 74805194805 MH: o = AV - 7 B o T2 T4GB5T 14605 MH2
' \ e x &
-10 cBm ; A -10 g8 I L}
10 @B ; T 10 1 t ]
/ \ | |
-20 db + : - -20 / -
! \ # )
20 - “# -30 .
P L0 PR ety b o Wraarnstisid
o -40
50 da -50 g8
-60 B 40
70 by =70
80 d8 -80 d8
CF 5.69 GHz 1001 EIS EEEII 120.0 MHz CF 5.69 GHz 1001 EIS EEEII 120.0 MHz
Marker Marker
Type | kef | Tre | X-walue | Y-walue | Function | Function Result | Type | kef | Tre | X-walue | Y-walue | Function | Function Result |
Mi H 5.66506 GHz 0.01 dém Mi H 5.68796 GHz 0.63 dém
T1 1 5.652597 GHz =4.71 dim Occ Bw 74805194805 MMz T1 1 5.652597 GHz =4.84 dim Occ Bw 74685314685 MMz
T2 1 £.727403 GHz -3.79 dém T2 1 £.727283 GHz -5.54 dim

)j! ] [
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6dB bandwidth

SISO

E 6dB Bandwidth Lt

Test mode Band re?Mt;]Ze)ncy (ME) (;ﬂr;)'

ANT1 ANT2
802.11a 5720 2.59 - 0.50
802.11n_HT20 5720 2.59 2.79 0.50
802.11n_HT40 5710 2.68 2.58 0.50
UNII-3
802.11ac_VHT20 5720 3.14 3.79 0.50
802.11ac_VHT40 5710 2.68 2.58 0.50
802.11ac_VHT80 5690 2.64 2.64 0.50
MIMO

E 6dB Bandwidth Lt

Test mode Band requency (ME) imi
(MHz) (Mtz)

ANT1 ANT2

802.11n_HT20 5720 3.79 3.79 0.50
802.11n_HT40 5710 2.68 2.58 0.50
802.11ac_VHT20 UNII-3 5720 3.79 3.14 0.50
802.11ac_VHT40 5710 2.68 2.58 0.50
802.11ac_VHT80 5690 2.64 2.64 0.50
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In order to simplify the report, the attached plot is the widest bandwidth ins Band.

6dB bandwidth
SISO

ANT 1

ANT 2

UNII-3 / 802.11ac_VHT20 /5 720 Mk

UNII-3 / 802.11ac_VHT20 /5 720 Mk

Spectrum |= Spectrum |“?
RefLovel 9.79 g8m  Offset 1.00 d6 & RBW 100 kHz Raf Lovel 12,88 d8m  Offset 1.00 dB & RBW 100 kHz
be Art 24d8 SWT  11ms @ VBW 300 kH:  Mode Sweep po At 27dE BWT  11ms e VBW 300kH:  Mode Sweep
TOF TOF
[@ 1Pk view [@ 1Pk View
| LI 1E1] 2.09 dim| 10 da - M) 1.10 diim|
0 di L i 5.7224480 GHr | v 5.7274930 OHr
k2 310 do PN YL O, 7T 0 ol T T 4 2.9 dim| 0 d8 - I 2.14 dBm|
10 g o i Vb T I PR TR T g T 4B -
.10 & i | 5.7250000 GHz # | B aua > e 5.7250000 GHz
¥ | o H i
-20 o8 L
T T -20 di I .l k
-30 o i . I/ \
| -30 dB
-40 T t 'I s
i Aot R sl ik / VR
- Tl Y | e ada 4 oo e | T Y N R Ty vy P
Ly T
50 ci
40
-
0 70 d8
&0
80
CF 5.72 GHz 1001 pts Span 50.0 MHz CF 5.72 GHz 1001 pts Span 50.0 MHz
Markar Markar
Type | ket | Tre | H-valus | y-value | Funetion | Function Result | Type | ket | Tre | H-valus | Y-value | Function | Function Result |
M1 1 5.722448 GHz 2.09 dém M1 1 £.727493 GHz 1.18 dém
mz| 5,725 GHz -2.39 dém mz| 5.725 GHz -2.14 dém
03] M2 -13,2418 MHz ~+4.08 g8 03] M2 -13.8412 MHz -3.18 g8
o4l M2l 1 3.1419 MHz -2.51 08 o4l M2l 1 3.7912 MHz 4.69 d8
T e [ e
UNII-3 / 802.11n_HT20 /5 720 Mt UNII-3 / 802.11n_HT20 /5 720 Mt
Spectrum |“? Spectrum |“?
Ref Lovel 9.682 g8m  Offset 1.00 d6 & RBW 100 kHz Raf Lovel 10.20 d8m  Offsat 1.00 dB & RBW 100 kHz
be Art 24d8 SWT  L1ms @ VBW 300 kH:  Mode Sweep po At 24dE BWT  11ms e VBW 300kH:  Mode Sweep
TOF TOF
[@ 1Pk view [@ 1Pk View
| | CITEN] 0,70 dim| | l M1[1] 162 divm|
0 d 3 " 5.7149550 GHr od | 11 5. 57205990 GHr
o | m ¢ a0 di | i $.71 di
= PO it I e ank a2 R e O ek ol Mk a2 e YT e m
Ty = i ol 4 5. 7250000 GHe| o s by s TE-D 5.7250000 GHz
| ] -10 ca ) ]
-20 g8 | 1 |I P 1] 1
[ 1 i\f 1
-30 di i -30 1
d
-40 1T 40 fl U
Pl ] | \
L Y BT L TN FTTITRE PO T i PR PO A LTIV O P PO
LT i iy Vo7 of +r vt
50 ci 50 ¢
=70 a8 -70 oBm:
&0 &0 ci
CF 5.72 GHz 1001 pts Span 50.0 MHz CF 5.72 GHz 1001 pts Span 50.0 MHz
Markar Markar
Type | ket | Tre | H-valus | ¥-value | Funetion | Function Result | Type | ket | Tre | H-valus | Y-value | Function | Function Result |
M1 1 5714955 GHz -0.70 dém M1 1 5.720599 GHz -1.62 dém |
mz| 5,725 GHz -4.80 dim mz| 5.725 GHz -4.71 dém
03] M2 -13.8412 MHz -2.23 g8 03] M2 -13.8911 MHz -6.35 dB
o4 M2 1 3.7912 MHz -3.82 g8 o4 M2 1 3.7912 MHz -3.56 d8

[
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Conducted Output Power

SISO
Measured output power
Conducted FCC - - MAX e.i.r.p.
Test Band | F"€9Uency [ output Power Limit AN ain A - Limit
mode (Mtz) (dBm) (dBm) (dBi) e (dBm)
ANT1 | ANT2 | ANT1 | ANT2 | ANT1 | ANT2 | ANT1 | ANT2 | ANT1 | ANT2
802.11a 5720 | 1445 | - |2257| - 1479 | - | 29.12 ;
83%;(1)” 5720 | 1413 | 1451 | 22.73 | 22.71 14.47 | 14.85 | 29.43 | 29.44
8&%‘18“ 5710 | 13.93 | 14.56 | 23.98 | 23.98 14.27 | 14.90 | 30.00 | 30.00
5021125 UNI-2C 123 | 0.34
: 5720 | 12.44 | 13.43 | 22.71 | 22.70 1278 | 13.77 | 29.43 | 29.44
VHT20
802.11ac
iy 5710 | 12.84 | 1321 | 23.98 | 23.98 13.18 | 13.55 | 30.00 | 30.00
802.11ac
riTeg 5690 | 13.09 | 12.92 | 23.98 | 23.98 13.43 | 13.26 | 30.00 | 30.00
802.11a 5720 | 720 | 6.98 | 30.00 | 30.00 667 | 645 | 30.00 | 30.00
83%;(1)” 5720 | 750 | 7.64 | 30.00 | 30.00 697 | 7.1 | 3000 | 30.00
802.11n 5710 | 220 | 2.77 | 30.00 | 30.00 167 | 224 | 30.00 | 30.00
HT40
50311251 UNIF3 1.43 | -0.53
tiT29 5720 | 591 | 6.48 | 30.00 | 30.00 538 | 595 | 3000 | 30.00
802.11ac
iy 5710 | 121 | 1.06 | 30.00 | 30.00 068 | 053 | 3000 | 30.00
802.11ac
ey 5690 | -2.96 | -3.29 | 30.00 | 30.00 -3.49 | -3.82 | 30.00 | 30.00
Notes:

1. Conducted output power (dBm) = Average power (dBm) + D.C.F (dB)
2. e.i.r.p. Calculation: e.i.r.p. (dBm) = Conducted output power (dBm) + Antenna gain (dBi)
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MIMO
Measured output power
Test mode Band Frec(]};}l;ncy Oﬁ?;;:t:?t:ict;:?er Ei?ncit Directional MA()((iBer;i.)r.p. ewlur\);
(dBm) gain(dBi) Limit
ANT1 | ANT2 ANT 1+ ANT 2 (dBm)
802.11n_HT20 5720 11.23 11.23 22.69 15.05 29.44
802.11n_HT40 5710 12.37 9.79 23.98 15.09 30.00
802.11ac_VHT20 | UNII-2C 5720 8.86 9.45 22.64 0.81 12.99 29.44
802.11ac_VHT40 5710 9.60 8.99 23.98 13.12 30.00
802.11ac_VHTS80 5690 8.65 8.43 23.98 12.36 30.00
802.11n_HT20 5720 4.57 4.45 30.00 8.08 30.00
802.11n_HT40 5710 0.81 -2.03 30.00 3.19 30.00
802.11ac_VHT20 | UNII-3 5720 215 2.72 30.00 0.56 6.02 30.00
802.11ac_VHT40 5710 -1.93 -3.11 30.00 1.09 30.00
802.11ac_VHT80 5690 -7.83 -8.22 30.00 -4.45 30.00
Notes:

1. Conducted output power (dBm) = Average power(10log(10®NT1/10) + 1Q(ANT2/10))) (dBm) + D.C.F (dB)
2. e.i.r.p. Calculation : e.i.r.p. (dBm) = Conducted output power (dBm) + Directional gain (dBi)
3. Directional gain = Uncorrelated (MIMO) and referred to 2.4 tables in the applicable report.

KCTL-TIR001-007/4 (220705) KP24-07003




o fi
P «cr. Eurofins KCTL Co.Ltd.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-70-5008-1021
FAX: 82-505-299-8311
www.kctl.co.kr

KR24-SRF0155-A
Page (58) of (175)

IIIH
\‘\\\‘\ .”i'f,(/

fey
o

ekl
",
”rafg"

)

Report No.:

.

“, N
{/"fulll\“‘

In order to simplify the report, the attached plot is the worst Conducted output power ins

Band.
Conducted Output Power
SISO

ANT 1

ANT 2

UNII-2C / 802.11a /5 720 Mk

UNII-2C / 802.11n_HT40 /5 710 Mk

Spectrum “? Spectrum |“?
RofLavel 16.60 d8m  Offsat 1.00 dB & RBW 1 MHz Raf Lovel 12.02 d8m  Offset 1.00 dB & RBW 1 MHz
be Art Ilde  SWT 1ms @ VBW 3IMH:  Mode Sweep b At 26d8 SWT 1ms @ VBW 3MH:  Mode Sweep
SGL Count 300/300 TOF SGL Count 300,/300 TOF
[@ 1Rm AvgPwr [@ 1Rm AvgPwr
RTEY] 2.42 dim| TTEY] 2.01 dtm
10 o t 5.7178300 OHz 57076600 GH
- M2f1] M .51 dfvm| 0 i : M2[1] o, .88 dim|
|- | - —— —1 = m v L Y (|
0 db = s | 5.7271700 GHz = e B s 5.7272900 GHz
Y -10 +—1 T
-10 f
J \ o { |
20 ! ') = T T
-2 i L [ 1
] \ -30 1
0 + T i Ji \
S ,
A I e ieduliin Doy . ;T IR I—
50
-50 dm—
50
60 a8
70 o
-70 ¢a
B0 cim
80 &
CF 5.72 GHz 1001 pts BEM A0.0 MHz CF 5.71 GHz 1001 pts !EM BO.0 MHz
Marker Marker
Typo | Ref | Tre | X-value | Y-value | Function | Function Result | Type | Ref | Tre | X-valug | ¥-valw | Function | Function Result |
My 1 .71783 GHz 2.42 dim | Band Power 13,09 dBm My 1 5.70766 GHz 2.01 dim | Band Power 12,02 dBbm
Mz 1 5.72717 Mz 0.51 dBm | Band Power £.84 dBm Mz 1 5.72729 oMz -4.88 dBm | Band Power 0.23 dém
— — — —
(] i
UNII-3 / 802.11n_HT20 /5 720 Mt UNII-3 / 802.11n_HT20 /5 720 Mt
Spectrum “? Spectrum |“?
Rof Lovel 15.96 d8m  Offset 1,00 dé @ RBW 1 MHZ Rof Lovel 16,65 d8m  Offset 1,00 dé @ RBW 1 MHz
be Art I0de SWT 1ms @ VBW 3IMH:  Mode Sweep b At Ide  BWT 1ms @ VBW 3MH:  Mode Sweep
SGL Count 300/300 TOF SGL Count 300,300 TOF
[@ 1Rm AvgPwr [@ 1Rm AvgPwr
STTRY] T CITEY]
10 g8 10 t
mzf1] M | £ mz[1]
5 _..-n-—'--v-r'-—-*-—-L.___L\. 2 !_____,_,__L...-.- — L
¥ . V|
) F b {
-10 7 T =10 '8
i ' f |
| |
20 & 14 . } |
. 1 i 20 i i
- { i / .'.
-30 - v -30 Y
)r \_
A S . R = = oy T S—
=0 50
60 a8 60 a8
70 d -70 ¢a
B0 80 o
CF 5.72 GHz 1001 pts BEM‘D.I‘IN&H? CF 5.72 GHz 1001 pts EE‘M A40.0 MHz
Marker Marker
Typo | Ref | Tre | X-value | ¥-valw | Function | Function Result | Type | Ref | Tre | X-valug | ¥-valw | Function | Function Result |
M1 1 5.717555 GHz 2.19 dBm | Band Power 12,68 dBm M1 1 5.71758 GHz 2.67 dbm | Band Power 13,06 dBm
Mz 1 5727395 GHz 0.56 dBm | Band Power 6.05 dBm Mz 1 5.72737 GMz 0.34 dim | Band Power 6.15 dBm
— — — —
(] i
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MIMO

ANT 1

| ANT 2

UNII-2C / 802.11n_HT40 /5 710 Mk

Spectrum |“? Spectrum |“?
Rof Lavel 9.76 8m  Offsat 1.00 d8 & RBW 1 MHz Ref Lavel 7.25 c8m  Offsat 1,00 di & RBW 1 MHz
po ALt 24de  SWT 1ms & VBW 3MHz Mode Sweep o AL 21d8 SWT 1ms & VBW 3 MHz  Mode Sweep
SGL Count 300,300 TOF SGL Count 300,300 TOF
(@ 1Rm AvgPwr (@ 1Rm AvgPwr
Mi1[1] +.04 dfim)| M) 6.27 dim)|
5 5.7077100 GHz] 0 db T 5.7077600 GHz,
S 16 673 dim, | I M2ILL | 9,68 dim,
——"1 oy ——, 5.7273400 GHz, .10 88 = 1 — | 5.7272900 GH|
e 3 - 5.7273400 GH, 10 = ‘. 7272900 GH
{ \ / \
f = / \
o | <20 da . T
20 ] 1 | |
30 gn
30 d 1 i 0 ] T
| | - | )
40 g8 IJ " o T W
e B S0 S — iy " A M B
50 gam- %
e 50 ¢
70 ¢l
-70 dil 0
0 g
-80 i
50 g T
CF 5.71 GHz 1001 pts Span 80,0 MHz CF 5.71 GHz 1001 pts Span 80,0 MHz
Marker Marker
Typo | Ref | Tre | X-valug ¥-valw | Function | Function Result | Typo | Ref | Tre | X-valug | v-value | Function | Function Result |
M1 1 5.70771 GHz =4.04 dim Band Power 9.83 dém M1 1 5.70776 GHz =6.37 dim Band Power 7.25 dBm
Mz 1 £.72734 GHz -6.73 dim Band Power -1.73 dém Mz 1 £.72729 GHz -9.68 dim Band Power -4.57 dém
( Xt ] i ( Xt ] -
UNII-3 / 802.11n_HT20 /5 720 Mt
Spectrum |“? Spectrum |“?
Ref Lovel 13.03 d8m  Offsat 1,00 dB & RBW 1 MHz Ref Lavel 12.79 d8m  Offsat 100 dB & RBW 1 MHz
be At 27de SWT 1ms & VBW 3MHz  Mode Sweep be Art 27de  8WT 1ms @ VBW 3MHz  Mode Sweep
SGL Count 300,300 ToF SGL Count 300,300 ToF
(@ 1Rm AvgPwr [®1rm &varwr
10 a8 Mi[1] 0.68 dim| 10 digs Mi[1] 1.01 dBm|
) 5.7175800 GHz,
0 dim T MLl M 0 dée — M(1] M2 2.84 dBm|
i [—— 1.-.__1_;\ e ——!-..\;\ 5.7273950 GHz|
£ ‘ i S
1008 7 - 0 -
{ \ . { \
-20 o - 20 i
/ \ | lu
30 dim . 5 -30 d8 4
30 7 T 7 \
40 g8 LS ok J \k
50 ¢n 50
40 -50 dB
-70 dim: 70 ity
80 dam- 60 dam-
CF 5.7% GHz 1001 pts Span 40.0 MHz CF 5.7% GHz 1001 pts Span 40.0 MHz
Marker Marker
Typo | Ref | Tre | X-valug | v-value | Function | Function Result | Typo | Ref | Tre | X-valug | v-value | Function | Function Result |
M1 1 5.71763 GHz =0.68 dim Band Power 9.78 dBm M1 1 5.71758 GHz =1.01 dém Band Power 9.78 dBm
Mz 1 £.727395 GHz -2.53 dam Band Power 3,12 dém Mz 1 £.727395 GHz -2.84 dam Band Power 3,00 dém
( Xt ] i ( Xt ] -
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Power Spectral Density
SISO
Measured PSD Maximum PSD o
Test mode Band Fre?};]f;ncy (dBm/Mit) ?d(]:;): (dB m/Miz) ( dI]_;a::'lnllIVItHz)
ANT1 ANT2 ANT1 ANT2
802.11a 5720 3.61 - 1.36 4.97 -
802.11n_HT20 5720 3.12 3.75 1.45 4.57 5.20
802.11n_HT40 5710 -1.61 -0.79 2.54 0.93 1.75
UNII-2C 11.00
802.11ac_VHT20 5720 1.46 2.33 1.44 2.90 3.77
802.11ac_VHT40 5710 -2.39 -1.90 2.53 0.14 0.63
802.11ac_VHT80 5690 -6.98 -7.37 413 -2.85 -3.24
Measured PSD Maximum PSD Limit
Test mode Band Frem;ncv (dBm/500 kiiz) E(’(fB;: (dB m/500 khz) (dBm/
ANT1 ANT2 ANT1 ANT2 500 kHz)
802.11a 5720 -1.08 - 1.36 0.28 -
802.11n_HT20 5720 -1.28 -0.84 1.45 0.17 0.61
802.11n_HT40 5710 -6.66 -6.43 2.54 -4.12 -3.89
UNII-3 30.00
802.11ac_VHT20 5720 -2.50 -1.94 1.44 -1.06 -0.50
802.11ac_VHT40 5710 -7.77 -7.95 2.53 -5.24 -5.42
802.11ac_VHT80 5690 -13.31 -13.98 4.13 -9.18 -9.85
Note:
1. Maximum PSD(dB m/Miz) = Reading (dB m/Mtz, 500 kiiz) + DCF(dB)
2. The Unit of UNII-2C is (dB m / Mk) and Unit of UNII-3 is (dB m / 500kiz)
KCTL-TIR001-007/4 (220705) KP24-07003
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MIMO
Measured PSD Ma;isnlljum o
Test mode Band Fretz};};ncy (dBm/\it) [()(;]:3'): (dB m/Mk) (dBInT/;JIHZ)
ANT1 ANT2 ANT+ ANT2
802.11n_HT20 5720 0.58 0.42 1.44 4.96
802.11n_HT40 5710 -3.30 -5.78 2.54 1.18
802.11ac_VHT20 UNII-2C 5720 -2.10 -1.44 2.45 3.70 11.00
802.11ac_VHT40 5710 -5.76 -6.47 3.91 0.82
802.11ac_VHT80 5690 -11.40 -11.78 5.72 -2.86
Measured PSD Mal):(isrrlljum Limit
Test mode Band Fre?ﬁh&;ncy (dBm/500 ki) [()d(]:?)l): (dB m/500 kHz) (dBm/
ANT1 ANT2 ANT+ ANT2 500 liz)
802.11n_HT20 5720 -4.09 -4.22 1.44 0.30
802.11n_HT40 5710 -8.20 -11.32 2.54 -3.94
802.11ac_VHT20 | UNII-3 5720 -6.52 -5.74 2.45 -0.66 30.00
802.11ac_VHT40 5710 -10.87 -11.77 3.91 -4.38
802.11ac_VHT80 5690 -17.36 -18.46 5.72 -9.14

Note:

1. Maximum PSD(dB m/Miz) = Measured PSD(10log(10ANT1/10) + 1Q(ANT2/10))) (4B m/Mk, 500 kiz) + DCF(dB)

2. The Unit of UNII-2C is (dB m / Mk) and Unit of UNII-3 is (dB m / 500kkz)
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In order to simplify the report, the attached plot is the worst output power ins Band.
Power Spectral Density
SISO
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ANT 1

| ANT 2

UNII-2C / 802.11n_HT20 / 5 720 Mk

Spectrum |“? Spectrum |“?
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7.6. Frequency stabilit
Test setup
Temperature & Humidity
EUT Attenuator Spectrum
analyzer

Limit

According to §15.407(qg),

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an
emission is maintained within the band of operation under all conditions of normal operation as
specified in the users manual.

According to RSS-GEN(6.11),
For licence-exempt devices, the following conditions apply:

(a) at the temperatures of -20°C (-4°F), +20°C (+68°F) and +50°C (+122°F), and at the
manufacturer’s rated supply voltage

(b) at the temperature of +20°C (+68°F) and at +15% of the manufacturer's rated supply
voltage

If the frequency stability limits are only met within a temperature range that is smaller than the range
specified in (a) for licensed or licence-exempt devices, the frequency stability requirement will be
deemed to be met if the transmitter is automatically prevented from operating outside this smaller
temperature range and if the published operating characteristics for the equipment are revised to
reflect this restricted temperature range.

If the device contains both licence and licence-exempt transmitter modules, the device’s frequency
stability shall be measured under the most stringent condition specified in the applicable RSS of the
transmitter module.

In addition, if an unmodulated carrier is not available, the method used to measure frequency
stability shall be described in the test report.

According to RSS-GEN(8.11),

If the frequency stability of the licence-exempt radio apparatus is not specified in the applicable
RSS, the fundamental emissions of the radio apparatus should be kept within at least the central
80% of its permitted operating frequency band in order to minimize the possibility of out-of-band
operation. In addition, its occupied bandwidth shall be entirely outside the restricted bands and the
prohibited TV bands of 54-72 Miz, 76-88 Mz, 174-216 Mz, and 470-602 Mz, unless otherwise
indicated.

Test procedure
ANSI C63.10-2013 - Section 6.8.1
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Test results
Test band UNII-1
Frequency (Hz) 5 180 000 000
Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (lz) (ppm) (%)
22(Ref.) 5179 940 060 -59 940 -11.57 -0.001 16
-10 5180 139 860 139 860 27.00 0.002 70
0 5180 000 000 0 0 0
100 500 10 5179 800 200 -199 800 -38.57 -0.003 86
' 20 5179 780 220 -219 780 -42.43 -0.004 24
30 5179 760 240 -239 760 -46.29 -0.004 63
40 5179 760 240 -239 760 -46.29 -0.004 63
50 5179 780 220 -219 780 -42.43 -0.004 24
85 4.25 22(Ref.) 5179 940 060 -59 940 -11.57 -0.001 16
115 5.75 22(Ref.) 5179 760 240 -239 760 -46.29 -0.004 63
Frequency Stability
3.500 00
2.500 00
150000
X
c 0.50000
- ® o = o @ o S @ g o
-2 -0.500 00
Q
a
-1.500 00
-2.500 00
-3.500 00
22(Ref.) -10 0 10 20 30 40 50 22(Ref.)  22(Ref.)
Temperature [°C]
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Test band UNII-2A
Frequency (Hz) 5 260 000 000
Voltage Power Temp. Frequency Frequency Deviation
(%) (V) (°C) (Hz) error (lz) (ppm) (%)
22(Ref.) 5259 760 240 -239 760 -45.58 -0.004 56
-10 5259 740 260 -259 740 -49.38 -0.004 94
0 5260 099 900 99 900 18.99 0.001 90
10 5259 780 220 -219 780 -41.79 -0.004 18
100 5.00
20 5260 059 940 59 940 11.40 0.001 14
30 5259 760 240 -239 760 -45.58 -0.004 56
40 5260 059 940 59 940 11.40 0.001 14
50 5259 940 060 -59 940 -11.40 -0.001 14
85 4.25 22(Ref.) 5259 760 240 -239 760 -45.58 -0.004 56
115 5.75 22(Ref.) 5259 760 240 -239 760 -45.58 -0.004 56
Frequency Stability
3.500 00
2.500 00
150000
E
c 0.50000
g e e @ o @ 5 o ® =5 @
-2 -0.500 00
Q
]
-1.500 00
-2.500 00
-3.500 00
22(Ref.) -10 0 10 20 30 40 50 22(Ref.)  22(Ref.)
Temperature [°C]
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Test band UNII-2C
Frequency (Hz) 5500 000 000
Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (lz) (ppm) (%)
22(Ref.) 5499 760 240 -239 760 -43.59 -0.004 36
-10 5500 039 960 39 960 7.27 0.000 73
0 5500 099 900 99 900 18.16 0.001 82
10 5 500 000 000 0 0 0
100 5.00
20 5499 980 020 -19 980 -3.63 -0.000 36
30 5 500 059 940 59 940 10.90 0.001 09
40 5499 940 060 -59 940 -10.90 -0.001 09
50 5499 960 040 -39 960 -7.27 -0.000 73
85 4.25 22(Ref.) 5499 780 220 -219 780 -39.96 -0.004 00
115 5.75 22(Ref.) 5499 780 220 -219 780 -39.96 -0.004 00
Frequency Stability
3.500 00
2.500 00
150000
E
c 0.50000
g e e @ o @ 5 o ® =5 @
-2 -0.500 00
Q
a
-1.500 00
-2.500 00
-3.500 00
22(Ref.) -10 0 10 20 30 40 50 22(Ref.)  22(Ref.)
Temperature [°C]
KCTL-TIR001-007/4 (220705) KP24-07003




<% eurofins .
«cr. Eurofins KCTL Co.Ltd. Ny,
65, Sinwon-ro, Yeongtong-gu, Report No.: N
Suwon-si, Gyeonggi-do, 16677, Korea KR24-SRF0155-A
TEL: 82-70-5008-1021
FAX: 82-505-299-8311 Page (68) of (175)
www.kctl.co.kr
Test band UNII-3
Frequency (Hz) 5 745 000 000
Voltage Power Temp. Frequency Frequency Deviation
(%) (V) (°C) (Hz) error (lz) (ppm) (%)
22(Ref.) 5744 940 060 -59 940 -10.43 -0.001 04
-10 5745 139 860 139 860 24.34 0.002 43
0 5745 119 880 119 880 20.87 0.002 09
10 5745079 920 79 920 13.91 0.001 39
100 5.00
20 5744 960 040 -39 960 -6.96 -0.000 70
30 5745 059 940 59 940 10.43 0.001 04
40 5744 760 240 -239 760 -41.74 -0.004 17
50 5 744 940 060 -59 940 -10.43 -0.001 04
85 4.25 22(Ref.) 5744 760 240 -239 760 -41.74 -0.004 17
115 5.75 22(Ref.) 5 744 960 040 -39 960 -6.96 -0.000 70
Frequency Stability
3.500 00
2.500 00
_ 1.50000
®
c 0.50000
g e e @ o @ 5 o ® =5 @
-2 -0.500 00
Q
]
-1.500 00
-2.500 00
-3.500 00
22(Ref.) -10 0 10 20 30 40 50 22(Ref.)  22(Ref.)
Temperature [°C]
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7.7. 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 >

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

EUT

08 m

> »
4 L

3im

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

EUT

15m

A

3m
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Limit
FCC

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 (M) Field strength (1V/m) Measurement distance (m)
0.009 - 0.490 2 400/F (Kifz) 300
0.490 - 1.705 24 000/F (kHz) 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 M&. 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 Gz
0.009 -0.110 16.42 - 16.423 399.9 - 410 4.5-5.15
0.495 - 0.505 16.694 75 - 16.695 25 608 - 614 5.35-5.46
2.1735-2.1905 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 1718.8-1722.2 13.25-13.4
6.311 75-6.312 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 -2 900 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
12.519 75 -12.520 25 167.72-173.2 3345.8 -3 358 36.43 - 36.5
12.576 75 - 12.577 25 240 - 285 3600 -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 Mz, compliance with the limits in
section 15.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-
peak detector. Above 1 000 ML, 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 @z band: All emissions outside of the 5.15-5.35 (fz band
shall not exceed an e.i.r.p.. of =27 dBm/\H
For transmitters operating in the 5.25-5.35 Gz band: All emissions outside of the 5.15-5.35 (fz band
shall not exceed an e.i.r.p.. of =27 dBm/MH:.
For transmitters operating in the 5.47-5.725 Gz band: All emissions outside of the 5.15-5.35 (llz band
shall not exceed an e.i.r.p.. of =27 dBm/Mi:.

For transmitters operating in the 5.725-5.85 (ilz band: All emissions shall be limited to a level of -27
dBmAlz at 75 Mz or more above or below the band edge increasing linearly to 10 dBm/iz at 25 Mz
above or below the band edge, and form 25 M 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 M above or below the
band edge increasing linearly to a level of 27 dBm/\Mliz at the band edge.

IC

According to RSS-247(5.5), In any 100 kilz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated device is operating, the RF power that is produced shall be at least
20 dB below that in the 100 kiz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of root-mean-square averaging over a time interval,
as permitted under section 5.4(d), the attenuation required shall be 30 dB instead of 20 dB.
Attenuation below the general field strength limits specified in RSS-Gen is not required.

According to RSS-Gen(8.9), Except where otherwise indicated in the applicable RSS, radiated
emissions shall comply with the field strength limits shown in table 5 and table 6. Additionally, the level
of any transmitter unwanted emission shall not exceed the level of the transmitter’s fundamental
emission.

Table 5- General field strength limits at frequencies above 30 iz

Frequency(\) F(jfl/dms;rte; ?nt;l
30 to 88 100
88 to 216 150
216 to 960 200
Above 960 500

Table 6- General field strength limits at frequencies below 30 )l

Froquency Magnetic field strength (H-Field) Mt?asurement
(vA/m) distance(m)
9-490 kY 6.37/F (F in kiz) 300
490 — 1705 kiz 63.7/F (F in kiz) 30
1.705 - 30 Mtk 0.08 30
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According to RSS-Gen(8.10), Restricted frequency bands, identified in table 7, are designated
primarily for safety-of-life services (distress calling and certain aeronautical activities), certain satellite
downlinks, radio astronomy and some government uses. Except where otherwise indicated, the
following conditions related to the restricted frequency bands apply:

(a) The transmit frequency, including fundamental components of modulation, of licence-exempt
radio apparatus shall not fall within the restricted frequency bands listed in table 7 except for
apparatus compliant with RSS-287, Emergency Position Indicating Radio Beacons (EPIRB),
Emergency Locator Transmitters (ELT), Personal Locator Beacons (PLB), and Maritime
Survivor Locator Devices (MSLD).

(b) Unwanted emissions that fall into restricted frequency bands listed in table 7 shall comply with
the limits specified in table 5 and table 6.

(c) Unwanted emissions that do not fall within the restricted frequency bands listed in table 7 shall
comply either with the limits specified in the applicable RSS or with those specified in table 5

and table 6.
Table 7- Restricted frequency bands*
MHz MHz GHz
0.090 - 0.110 149.9 - 150.05 9.0-92
0.495 - 0.505 156.52475 - 156.52525 93-95
2.1735 - 2.1905 156.7 - 156.9 10.6-12.7
3.020 - 3.026 162.0125 - 167.17 13.25-13.4
4.125 - 4.128 167.72 - 173.2 14.47 - 14.5
4.17725 - 4.17775 240 - 285 15.35- 162
420725 - 420775 322-3354 17.7-214
5.677 - 5.683 399.9 - 410 22.01-23.12
6.215 - 6.218 608 - 614 23.6-24.0
6.26775 - 6.26825 960 - 1427 31.2-318
6.31175 - 6.31225 1435 - 1626.5 36.43 - 36.5
8.291 - 8.294 1645.5 - 1646.5 Above 38.6
8.362 - 8.366 1660 - 1710 i _
8.37625 - 8.38675 1718.8- 17222 bizfﬁiieﬁi‘mcl‘e .
8.41425 - 8.41475 2200 - 2300 and in bands above
12.29 - 12.293 2310 - 2390 38.6 GHz are
12.51975 - 12.52025 2483.5 - 2500 g:ﬂ“:ﬁp‘;‘;j;&iﬁ
12.57675 - 12.57725 2655 - 2900 These frequency bands
13.36- 1341 3260 - 3267 and the requirements
16.42 - 16.423 3332-3339 il;:gfa‘r;i;fﬁfil
16.69475 - 16.69525 3345.8 - 3358 the 200 and 300 series
16.80425 - 16.80475 3500 - 4400 of RSSs.
25.5-25.67 4500 - 5150
37.5-38.25 5350 - 5460
73-74.6 7250 - 7750
T4.8-75.2 8025 - B500
108 - 138

Test procedure

ANSI C63.10-2013 Section 12.7.7.2, 12.7.5, 12.7.6

KDB 789033 D02 v02r01 — Section G
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Test settings
Peak field strength measurements

NoOakwN =

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 Mz 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.

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

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

3. RBW =1 Mz (unless otherwise specified).

4. VBW 2 [3 X RBW].

5. 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.

6. 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.

7. Sweep time = auto.

8. Perform a trace average of at least 100 traces.

9. 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 = 98%) rather than turning ON
and OFF with with the transmit cycle, then no duty cycle correction is required for that
emission.

Band edge measurements

Integration Method
For maximum emissions measurements, follow the procedures described in I1.G.5., “Procedures for
unwanted maximum Emissions Measurements above 1000 M. Except for the following changes:
1. Set RBW =100 Kkiz
2. SetVBW =3 X RBW
3. Perform a band-power integration across the 1 Mz bandwidth in which the band edge emission
level is to be measured. CAUTION: you must ensure that the spectrum analyzer or EMI receiver
is set for peak detection and max-hold for this measurement.
For average emissions measurements, follow the procedures described in I11.G.6., “Procedures for
average unwanted Emissions Measurements above 1000 M. Except for the following changes:
1. Set RBW =100 ki
2. SetVBW =3 X RBW
3. Perform a band-power integration across the 1 Mz bandwidth in which the band edge emission
level is to be measured.
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Notes:

1.

N

o 0N

10.

f <30 M, extrapolation factor of 40 dB/decade of distance. Fq = 40log(Dwm/Ds)
f =230 M, extrapolation factor of 20 dB/decade of distance. Fq = 20log(Dm/Ds)
Where:
Fq= Distance factor in dB
Dm= 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.
) means restricted band.

. Above 1 (fz the worst results between two antenna polarizations (H and V) were documented in

the test report.

. 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
higherthan 20 dB of the limit, then the following statement shall be made: “No spurious emissions
were detected within 20 dB of the limit.”

For above 1 (lz pre-scan to detect harmonic and spurious emissions, the resolution bandwidth
is setto 1 Mi; the video bandwidth is set to 30 kilz for peak measurements.

The limits in CFR 47, Part 15, Subpart C, paragraph 15.209 (a), are identical to those in RSS-
GEN Section 8.9, Table 6, since the measurements are performed in terms of magnetic field
strength and converted to electric field strength levels (as reported in the table) using the free
space impedance of 377Q. For example, the measurement frequency X kiz resulted in a level of
Y dBuV/m, which is equivalentto Y - 51.5 = Z dBuA/m, which has the same margin, W dB, to the
corresponding RSS-GEN Table 6 limit as it has to be 15.209(a) limit.

In SISO mode, we tested both Ant 1 and Ant 2, but attached only the data of ANT 1 with the
highest conducted output power to simplify the report.
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In SISO mode, we tested both Ant 1 and Ant 2, but attached only the data of ANT 1 with the
highest conducted output power to simplify the report.
Test results (Below 30 M) — Worst case: 802.11a/ UNII-2A_5 280 M:_SISO_ANT 1

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

(MEz) (VIH) (dB(V)) (dB) (dB) (dB) (dB(«Vim)) | (dB(4V/m)) (dB)

Quasi peak data

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-2A_5 280 M:_SISO_ANT 1

Frequency Pol. Reading |Ant. Factor | Amp.+Cable DCF Result Limit Margin
(M) (V/H) (dB(xV)) (dB) (dB) (dB) (dB(zN/m)) | (dB(«V/m)) (dB)
Quasi peak data
62.37 \% 48.90 12.27 -31.71 - 29.46 40.00 10.54
95.72 \Y 47.20 15.72 -31.44 - 31.48 43.50 12.02
168.35" H 50.70 15.47 -31.10 - 35.07 43.50 8.43
242.43" \Y 45.30 17.74 -30.94 - 32.10 46.00 13.90
384.90 H 43.30 21.20 -30.72 - 33.78 46.00 12.22
574.29 \% 33.30 24.50 -30.20 - 27.60 46.00 18.40
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Test results (Below 30 ME) — Worst case: 802.11n HT40 / UNII-2A_5 310 Mz_MIMO

Frequency Pol. Reading |Ant. Factor | Amp.+Cable DCF Result Limit Margin
(Mez) (V/H) (dB(V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«V/m)) (dB)
Quasi peak data
No spurious emissions were detected within 20 dB of the limit.
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Test results (Below 1 000 M) — Worst case: 802.11n HT40 / UNII-2A_5 310 Miz_MIMO

Frequency Pol. Reading |Ant. Factor | Amp.+Cable DCF Result Limit Margin
(M) (V/H) (dB(xV)) (dB) (dB) (dB) (dB(zN/m)) | (dB(«V/m)) (dB)
Quasi peak data
62.01 \% 48.70 12.20 -31.71 - 29.19 40.00 10.81
95.72 \Y 47.60 15.72 -31.44 - 31.88 43.50 11.62
168.47" H 50.80 15.45 -31.10 - 35.15 43.50 8.35
245.58" H 47.60 18.06 -30.86 - 34.80 46.00 11.20
383.08 H 42.60 21.20 -30.76 - 33.04 46.00 12.96
719.67 H 33.60 25.18 -30.18 - 28.60 46.00 17.40
Horizontal/Vertical
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In SISO mode, we tested both Ant 1 and Ant 2, but attached only the data of ANT 1 with the
highest conducted output power to simplify the report.

Test results (Above 1 000 M)

UNII-1 SISO _ANT 1

802.11a_Lowest Channel (5 180 Mi)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(VEkz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(V/m)) (dB)
Peak data
5149.82" H 45.64 34.22 -24.13 - 55.73 74.00 18.27
10 366.68 Vv 60.94 37.52 -48.56 - 49.90 68.20 18.30
15 542.10" V 69.31 39.90 -46.80 - 62.41 74.00 11.59
Average Data
5149.82" H 32.53 34.22 -24.13 1.36 43.98 54.00 10.02
15 542.10" \Y, 56.94 39.90 -46.80 1.36 51.40 54.00 2.60

802.11a_Middle Channel (5 200 M)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(VEkz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(cV/m)) | (dB(V/m)) (dB)
Peak data
10 401.57 \Y, 59.99 37.54 -48.49 - 49.04 68.20 19.16
15 600.54" \Y 67.54 39.90 -46.81 - 60.63 74.00 13.37
Average Data
15 600.54" \Y 57.18 39.90 -46.81 1.36 51.63 54.00 2.37

802.11a_Highest Channel (5 240 Mk)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(VEkz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(V/m)) (dB)
Peak data
10 481.68 \Y, 62.97 37.59 -48.34 - 52.22 68.20 15.98
15722.54" V 70.20 39.90 -46.83 - 63.27 74.00 10.73
Average Data
15 722.54" \Y, 56.14 39.90 -46.83 1.36 50.57 54.00 3.43
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802.11a_Lowest Channel (5 180 M)

Average data
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802.11n_HT20_Lowest Channel (5 180 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VH) | (dB(&V)) (dB) (dB) (dB) (dB(Vim)) | (dB(xV/m)) (dB)
Peak data
5148.17Y H 45.52 34.22 -24.13 - 55.61 74.00 18.39
7977.75 \Y 66.09 35.90 -51.39 - 50.60 68.20 17.60
10 364.38 H 59.38 37.52 -48.57 - 48.33 68.20 19.87
15 542.97" V 62.62 39.90 -46.80 - 55.72 74.00 18.28
Average Data
5148.17Y H 32.03 34.22 -24.13 1.45 43.57 54.00 10.43
15 542.97" V 50.76 39.90 -46.80 1.45 45.31 54.00 8.69
802.11n_HT20_Middle Channel (5 200 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(xV/m)) (dB)
Peak data
10 391.98 \Y 58.33 37.54 -48.51 - 47.36 68.20 20.84
15 601.88" \Y 62.96 39.90 -46.81 - 56.05 74.00 17.95
Average Data
15 601.88" \ 51.47 39.90 -46.81 1.45 46.01 54.00 7.99
802.11n_HT20_Highest Channel (5 240 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(V/m)) (dB)
Peak data
10 489.35 \Y 59.03 37.59 -48.32 - 48.30 68.20 19.90
15711.88" \Y 63.84 39.90 -46.83 - 56.91 74.00 17.09
Average Data
15711.88" \Y, 54.33 39.90 -46.83 1.45 48.85 54.00 5.15
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In order to simplify the report, attached plots were only the lowest margin condition
802.11n_HT20_Lowest Channel (5 180 Mtk)

Average data
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802.11n_HT40_Lowest Channel (5 190 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(«V/m)) | (dB(xV/m)) (dB)
Peak data
5148.94" H 53.66 34.22 -24.13 - 63.75 74.00 10.25
10 372.05 \Y 59.21 37.52 -48.55 - 48.18 68.20 20.02
15 569.75" \Y 62.06 39.90 -46.81 - 55.15 74.00 18.85
Average Data
5148.94" H 37.32 34.22 -24.13 2.54 49.95 54.00 4.05
15 569.75" \Y 48.36 39.90 -46.81 2.54 43.99 54.00 10.01
802.11n_HT40_Highest Channel (5 230 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zN/m)) | (dB(V/m)) (dB)
Peak data
10 465.97 \Y 58.46 37.58 -48.37 - 47.67 68.20 20.53
15 687.08" \Y 66.04 39.90 -46.83 - 59.11 74.00 14.89
15 687.08" \Y 54.47 39.90 -46.83 2.54 50.08 54.00 3.92
Average Data
No spurious emissions were detected within 20 dB of the limit.
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802.11n_HT40_Lowest Channel (5 190 Mtk)
Average data
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802.11ac_VHT20_Lowest Channel (5 180 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(V/m)) | (dB(xV/m)) (dB)
Peak data
5 095.37" H 43.08 34.18 -24.07 - 53.19 74.00 20.81
10 325.67 V 58.77 37.50 -48.64 - 47.63 68.20 20.57
15 539.55" V 59.49 39.90 -46.80 - 52.59 74.00 21.41
Average Data
5095.37Y H 31.68 34.18 -24.07 1.44 43.23 54.00 10.77
15 539.55" \Y, 50.22 39.90 -46.80 1.44 44.76 54.00 9.24
802.11ac_VHT20_Middle Channel (5 200 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zN/m)) | (dB(V/m)) (dB)
Peak data
10 386.23 H 59.10 37.53 -48.52 - 48.11 68.20 20.09
15 601.44" V 59.40 39.90 -46.81 - 52.49 74.00 21.51
Average Data
15 601.44" V 51.32 39.90 -46.81 1.44 45.85 54.00 8.15
802.11ac_VHT20_Highest Channel (5 240 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(xV/m)) (dB)
Peak data
10 482.07 V 58.06 37.59 -48.34 - 47.31 68.20 20.89
15718.34" V 62.06 39.90 -46.83 - 55.13 74.00 18.87
Average Data
15718.34" \Y, 52.99 39.90 -46.83 1.44 47.50 54.00 6.50
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In order to simplify the report, attached plots were only the lowest margin condition
802.11ac_VHT20_Lowest Channel (5 180 M)

Average data
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802.11ac_VHT40_Lowest Channel (5 190 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(«V/m)) | (dB(xV/m)) (dB)
Peak data
5149.52" H 4442 34.22 -24.13 - 54.51 74.00 19.49
10 390.83 H 58.61 37.53 -48.51 - 47.63 68.20 20.57
15 573.42" \Y 58.48 39.90 -46.81 - 51.57 74.00 22.43
Average Data
5149.52" H 34.16 34.22 -24.13 2.53 46.78 54.00 7.22
15 573.42" V 48.76 39.90 -46.81 2.53 44.38 54.00 9.62
802.11ac_VHT40_Highest Channel (5 240 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(V/m)) (dB)
Peak data
10 466.73 V 58.76 37.58 -48.37 - 47.97 68.20 20.23
15 688.86" V 61.86 39.90 -46.83 - 54.93 74.00 19.07
Average Data
15 688.86" \ 51.38 39.90 -46.83 2.53 46.98 54.00 7.02
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802.11ac_VHT40_Lowest Channel (5 190 M)

Average data
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802.11ac_VHT80_Middle Channel (5 210 k)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(Vim)) | (dB(«V/m)) (dB)
Peak data
5149.12" H 48.92 34.22 -24.13 - 59.01 74.00 14.99
10 417.67 \Y, 57.71 37.55 -48.46 - 46.80 68.20 21.40
15681.17" \Y, 58.39 39.90 -46.82 - 51.47 74.00 22.53
Average Data
5149.12" H 38.38 34.22 -24.13 413 52.60 54.00 1.40
15681.17" V 48.46 39.90 -46.82 4.13 45.67 54.00 8.33
Average data
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UNII-1_MIMO
802.11n_HT20_Lowest Channel (5 180 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (V/H) | (dB(cV)) (dB) (dB) (dB) (dB(V/m)) | (dB(xV/m)) (dB)
Peak data
5102.09" H 41.96 34.18 -24.07 - 52.07 74.00 21.93
10 365.53 H 60.17 37.52 -48.56 - 49.13 68.20 19.07
15 549.73" H 57.36 39.90 -46.80 - 50.46 74.00 23.54
Average Data
5102.09" H 31.89 34.18 -24.07 1.44 43.44 54.00 10.56
802.11n_HT20_Middle Channel (5 200 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mz) (VIH) | (dB(&V)) (dB) (dB) (dB) (dB(:N/m)) | (dB(V/m)) (dB)
Peak data
10 400.80 \Y 57.85 37.54 -48.49 - 46.90 68.20 21.30
15 619.88" \Y 56.85 39.90 -46.81 - 49.94 74.00 24.06
Average Data
No spurious emissions were detected within 20 dB of the limit
802.11n_HT20_Highest Channel (5 240 M)
Frequency Pol. Reading | Ant. Factor |[Amp.+Cable DCF Result Limit Margin
(Mz) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«V/m)) (dB)
Peak data
10 458.68 \Y 58.01 37.58 -48.38 - 47.21 68.20 20.99
15714.57" H 57.46 39.90 -46.83 - 50.53 74.00 23.47
Average Data
No spurious emissions were detected within 20 dB of the limit
KCTL-TIR001-007/4 (220705) KP24-07003
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802.11n_HT20_Lowest Channel (5 180 Mtk)
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Spectrum _i’
Rel Lavel 97.00 dépv - RBW 1 Mz

b ALE Odé SWT 10.1ms & VBW I M- Mode Swiep

SG6L Cownt 100/100

Controled by EMC32 @ LAm AvgPwr

Y]

S0 Ay,

50 dBu A‘

TO day

o Blank
S0 Ay

0 f ‘\

- A /
20 A8y
10 A8y
0 dey
Htort 4.5 OHz ml‘llEhi Bt 5.2 GHz
)il J TINILI e

Horizontal/Vertical for Band-edge

1207

100+

™

807

5G_UNI Non-Réstrcted(PK)

SEUSPRERI 1 ) + S

60t

Levelin dBUV/

ao}

20t

c + + + + 4 + + + + + i
4500 4600 4700 4800 4900 5000 5100 5200 5250
Frequency in MHz

KCTL-TIR001-007/4 (220705) KP24-07003




<% eurofins

Eurofins KCTL Co.Ltd.

65, Sinwon-ro, Yeongtong-gu, Report No.: 3:\‘\\“\“\\\1/__2’”’;,_

Suwon-si, Gyeonggi-do, 16677, Korea KR24-SRF0155-A m

Fax: a2.506-290.851 Page (83)f(175) | %773

802.11n_HT40_Lowest Channel (5 190 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(V/m)) | (dB(«¥/m)) (dB)
Peak data
5148.89" H 53.28 34.22 -24.13 - 63.37 74.00 10.63
10 358.25 \Y 57.67 37.51 -48.58 - 46.60 68.20 21.60
15 588.07" \Y 57.22 39.90 -46.81 - 50.31 74.00 23.69
Average Data
5 148.89" H 39.50 34.22 -24.13 2.54 52.13 54.00 1.87
802.11n_HT40_Highest Channel (5 230 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zN/m)) | (dB(xV/m)) (dB)
Peak data
10 466.73 \Y 58.14 37.58 -48.37 - 47.35 68.20 20.85
15 704.60" H 57.64 39.90 -46.83 - 50.71 74.00 23.29
Average Data
No spurious emissions were detected within 20 dB of the limit
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802.11n_HT40_Lowest Channel (5 190 Mtk)

Average data
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802.11ac_VHT20_Lowest Channel (5 180 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (V/H) (dB(xV)) (dB) (dB) (dB) (dB(V/m)) | (dB(xV/m)) (dB)
Peak data
5095.37Y H 42.11 34.18 -24.07 52.22 74.00 21.78
10 358.63 H 58.00 37.52 -48.58 - 46.94 68.20 21.26
15 545.52" V 57.38 39.90 -46.80 - 50.48 74.00 23.52
Average Data
5095.37" H 31.68 34.18 -24.07 2.45 44 .24 54.00 9.76
802.11ac_VHT20_Middle Channel (5 200 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zN/m)) | (dB(xV/m)) (dB)
Peak data
10 390.07 H 58.59 37.53 -48.52 - 47.60 68.20 20.60
15618.73" \Y 57.33 39.90 -46.81 - 50.42 74.00 23.58
Average Data
No spurious emissions were detected within 20 dB of the limit
802.11ac_VHT20_Highest Channel (5 240 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(V/m)) | (dB(«¥/m)) (dB)
Peak data
10 465.20 H 58.47 37.58 -48.37 = 47.68 68.20 20.52
15 690.80" \Y 57.73 39.90 -46.83 - 50.80 74.00 23.20
Average Data
No spurious emissions were detected within 20 dB of the limit
KCTL-TIR001-007/4 (220705) KP24-07003
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802.11ac_VHT20_Lowest Channel (5 180 M)

Average data
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802.11ac_VHT40_Lowest Channel (5 190 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(V/m)) | (dB(«¥/m)) (dB)
Peak data
5149.78" H 52.17 34.22 -24.13 - 62.26 74.00 11.74
10 374.73 \Y 57.91 37.52 -48.55 - 46.88 68.20 21.32
15 551.27" \Y 57.57 39.90 -46.80 - 50.67 74.00 23.33
Average Data
5149.78" H 38.09 34.22 -24.13 3.91 52.09 54.00 1.91
802.11ac_VHT40_Highest Channel (5 230 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zN/m)) | (dB(xV/m)) (dB)
Peak data
10 470.95 \Y 57.97 37.58 -48.36 - 47.19 68.20 21.01
15 703.07" H 57.58 39.90 -46.83 - 50.65 74.00 23.35
Average Data
No spurious emissions were detected within 20 dB of the limit
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802.11ac_VHT40_Lowest Channel (5 190 M)
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802.11ac_VHT80_Middle Channel (5 210 k)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(«V/m)) | (dB(xV/m)) (dB)
Peak data
5145.81" H 50.71 34.22 -24.13 - 60.80 74.00 13.20
10 421.12 \Y 58.52 37.55 -48.46 - 47.61 68.20 20.59
15 603.02" \Y 57.75 39.90 -46.81 - 50.84 74.00 23.16
Average Data
5145.81" H 36.75 34.22 -24.13 5.72 52.56 54.00 1.44
Average data
®
Sy ! { ! lf""

Blank

MJ_

Htart 4.5 GHz
-

30001 pts Btop 5.7 GHz
J I va

Horizontal/Vertical for Band-edge

1207

1001

80+

5G. UNIl Non-Réstncted(PK)

6071 + |

J

AT

Level in dBuV/

401

201

4500 4600 4700 4800 4900 5000 5100 5200 5250
Frequency in MHz

KCTL-TIR001-007/4 (220705) KP24-07003




< eurofins .
wer. Eurofins KCTL Co.Ltd.

\‘\.IIHFFf
NN

65, Sinwon-ro, Yeongtong-gu, Report No.:
Suwon-si, Gyeonggi-do, 16677, Korea KR24-SRF0155-A
TEL: 82-70-5008-1021
FAX: 82-505-299-8311 Page (100) of (175)

www.kctl.co.kr
__________________________

Plot of Harmonics and Spurious Emissions
In order to simplify the report, attached plots were only the lowest margin condition
802.11ac_VHT80_UNII-1_MIMO_Middle Channel (5 210 Mk)

Horizontal/Vertical for 1 @z ~ 6.5

1207

100+

807 d

56 UNIL Non-Restricted(PK)

607

]
¥y N

Level in dBpV/

4&._. o

207

1G 2G 3G 4G 5G 6.5G
Frequency in Hz

Horizontal/Vertical for 6.5 (tz ~ 18 Gz

807

70+ 5G _UNI Non-Restricted(PK)

601
501 . aal s o e anati e sl
40f "

304

Level in dBuV/

20¢

65 7 8 9 10 11 12 13 14 15 16 17 18
Frequency in GHz

Horizontal/Vertical for 18 (z ~ 40 Gk

907
80t

70t

601
50t

407

Level in dBuv/

30t

18 20 22 24 26 28 30 32 34 36 38 40
Frequency in GHz

KCTL-TIR001-007/4 (220705) KP24-07003




<% eurofins

Eurofins KCTL Co.Ltd.
65, Sinwon-ro, Yeongtong-gu, Report No.:
Suwon-si, Gyeonggi-do, 16677, Korea KR24-SRF0155-A

TEL: 82-70-5008-1021
FAX: 82-505-299-8311 Page (101) of (175)

www.kctl.co.kr
__________________________

In SISO mode, we tested both Ant 1 and Ant 2, but attached only the data of ANT 1 with the
highest conducted output power to simplify the report.

UNII-2A SISO ANT 1

802.11a_Lowest Channel (5 260 M)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(«V/m)) | (dB(xV/m)) (dB)
Peak data
10 482.83 H 59.75 37.59 -48.33 - 49.01 68.20 19.19
15781.42" \Y 61.01 39.90 -46.84 - 54.07 74.00 19.93
Average Data
15781.42" \Y 49.88 39.90 -46.84 1.36 44.30 54.00 9.70

802.11a_Middle Channel (5 280 M)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(VEkz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zN/m)) | (dB(V/m)) (dB)
Peak data
10 557.58 \Y 58.69 37.63 -48.34 - 47.98 68.20 20.22
15 840.84" \Y 61.09 39.90 -46.85 - 54.14 74.00 19.86
Average Data
15 840.84" \Y 49.94 39.90 -46.85 1.36 44.35 54.00 9.65

802.11a_Highest Channel (5 320 Mk)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(VEkz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(V/m)) (dB)
Peak data
5353.12" H 44 .21 34.38 -23.38 - 55.21 74.00 18.79
10 641.92" H 59.06 37.69 -48.39 - 48.36 74.00 25.64
15 962.39" \Y 60.18 39.90 -46.87 - 53.21 74.00 20.79
Average Data
5353.12" H 34.19 34.38 -23.38 1.36 46.55 54.00 7.45
15 962.39" \Y 48.78 39.90 -46.87 1.36 43.17 54.00 10.83
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802.11a_Highest Channel (5 320 Mk)

Average data
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802.11n_HT20_Lowest Channel (5 260 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(«V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«¥/m)) (dB)
Peak data
10 521.93 \% 58.97 37.61 -48.31 - 48.27 68.20 19.93
15774.44" V 60.60 39.90 -46.84 - 53.66 74.00 20.34
Average Data
15774.44" V 48.84 39.90 -46.84 1.45 43.35 54.00 10.65
802.11n_HT20_Middle Channel (5 280 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zN/m)) | (dB(xV/m)) (dB)
Peak data
10 569.08 V 59.29 37.64 -48.34 - 48.59 68.20 19.61
15 842.84" V 58.86 39.90 -46.85 - 51.91 74.00 22.09
Average Data
15 842.84" V 48.20 39.90 -46.85 1.45 42.70 54.00 11.30
802.11n_HT20_Highest Channel (5 320 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(Vim)) | (dB(zV/m)) (dB)
Peak data
5 350.53" H 43.52 34.38 -23.36 - 54.54 74.00 19.46
10 642.30" H 58.72 37.69 -48.39 - 48.02 74.00 25.98
15943.42" H 57.80 39.90 -46.87 - 50.83 74.00 23.17
Average Data
5 350.53" H 34.10 34.38 -23.36 1.45 46.57 54.00 7.43
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In order to simplify the report, attached plots were only the lowest margin condition
802.11n_HT20_Highest Channel (5 320 Mk)

Average data
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802.11n_HT40_Lowest Channel (5 270 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(V/m)) | (dB(£V/m)) (dB)
Peak data
10 555.28 V 58.31 37.63 -48.34 - 47.60 68.20 20.60
15 850.08" V 58.86 39.90 -46.85 - 51.91 74.00 22.09
Average Data
15 850.08" V 47.92 39.90 -46.85 2.54 43.51 54.00 10.49
802.11n_HT40_Highest Channel (5 310 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(xV)) (dB) (dB) (dB) (dB(:V/m)) | (dB(xV/m)) (dB)
Peak data
5350.14" H 51.78 34.38 -23.35 - 62.81 74.00 11.19
10 614.70" V 59.55 37.67 -48.37 - 48.85 74.00 25.15
15 886.68" \Y 57.77 39.90 -46.86 = 50.81 74.00 23.19
Average Data
5350.14" H 38.65 34.38 -23.35 2.54 52.22 54.00 1.78
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In order to simplify the report, attached plots were only the lowest margin condition
802.11n_HT40_Highest Channel (5 310 Mk)

Average data
[a
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b ALL Odé SWT 30.1ms & VBW IMHZ  Mode Swoep
SGL Count 100,100
Lontroled by EMCI2 @ LRm AvgPwr
DO B "
5
l Blank
0 db ‘-L
30 Ay e
O du—
Htart 5.31 GHz ﬂ)l pts Etop 5 46 GHZ
T e
Horizontal/Vertical for Band-edge
1207
100+
A A-’A’M\'n %a.!-aw\
801 { | FCC PK
;;;:;_ ,|’[ ! A 5G_URNIL Non-Restncted(PK)
° 607 ' \
é SN EL PN T R Y !k'»ds:.—«f--'&maw‘m-..vau.. i e s e S R
3 a0t
20+
0 + " + " + 4 " + + + 4 " + + " + + + + + 4
5250 5260 5280 5300 5320 5340 5360 5380 5400 5420 5440 5460
Frequency in MHz

KCTL-TIR001-007/4 (220705) KP24-07003




<% eurofins

Eurofins KCTL Co.Ltd.

. R
Sunon'sh Gysongi-do, 16677 Korea KR SREOTLs.A | s
FAX: 82.505-296.8311 Page (107)of(175) | %7=3
www.kctl.co.kr
802.11ac_VHT20_Lowest Channel (5 260 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (V/H) (dB(xV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(xV/m)) (dB)
Peak data
10 522.32 H 58.40 37.61 -48.31 - 47.70 68.20 20.50
15777.82" V 57.33 39.90 -46.84 - 50.39 74.00 23.61
Average Data
No spurious emissions were detected within 20 dB of the limit.
802.11ac_VHT20_Middle Channel (5 280 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (V/H) (dB(xV)) (dB) (dB) (dB) (dB(sV/m)) | (dB(1V/m)) (dB)
Peak data
10 577.90 H 58.34 37.65 -48.35 - 47.64 68.20 20.56
15 837.62" Vv 57.69 39.90 -46.85 - 50.74 74.00 23.26
Average Data
No spurious emissions were detected within 20 dB of the limit.
802.11ac_VHT20_Highest Channel (5 320 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (V/H) (dB(V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«V/m)) (dB)
Peak data
5 357.40" H 41.30 34.39 -23.41 - 52.28 74.00 21.72
10 628.88" \% 59.18 37.68 -48.38 - 48.48 74.00 25.52
15 930.00" \% 57.56 39.90 -46.87 - 50.59 74.00 23.41
Average Data
5 357.40" H 32.43 34.39 -23.41 1.44 44.85 54.00 9.15
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802.11ac_VHT20_Highest Channel (5 320 Mtk)

Average data
Spectrum [;‘
Raf Level 97.00 digy - RBW 1 M
b ALL Odh SWT 3I0.1ms & VBW IMHZ  Mode Swoep
SGL Count 100/100
Controlid by EMCI2 @ L1Rm AvgPwr
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802.11ac_VHT40_Lowest Channel (5 270 M)
Frequency Pol. Reading | Ant. Factor |[Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(xV)) (dB) (dB) (dB) (dB(w¥/m)) | (dB(xV/m)) (dB)
Peak data
10 538.80 H 58.59 37.62 -48.32 - 47.89 68.20 20.31
15790.47" H 57.57 39.90 -46.84 - 50.63 74.00 23.37
Average Data
No spurious emissions were detected within 20 dB of the limit
802.11ac_VHT40_Highest Channel (5 310 Mtk)
Frequency Pol. Reading | Ant. Factor |[Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(V/m)) | (dB(xV/m)) (dB)
Peak data
5350.73" H 50.67 34.38 -23.36 - 61.69 74.00 12.31
10 627.35" \% 58.96 37.68 -48.38 - 48.26 74.00 25.74
15 948.40" H 57.46 39.90 -46.87 - 50.49 74.00 23.51
Average Data
5 350.73" H 38.54 34.38 -23.36 2.53 52.09 54.00 1.91
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802.11ac_VHT40_Highest Channel (5 310 Mk)

Average data
Spectrum [;‘
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802.11ac_VHT80_Middle Channel (5 290 M)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(«V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«V/m)) (dB)
Peak data
5352.53" H 53.88 34.38 -23.37 - 64.89 74.00 9.11
10 557.97 H 58.71 37.63 -48.34 - 48.00 68.20 20.20
15 902.02" H 57.84 39.90 -46.86 - 50.88 74.00 23.12
Average Data
5352.53" H 37.13 34.38 -23.37 413 52.27 54.00 1.73
Average data
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802.11n_HT20_Lowest Channel (5 260 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mz) (VH) | (dB(«V)) (dB) (dB) (dB) (dB(V/m)) | (dB(£V/m)) (dB)
Peak data
10 557.97 H 58.28 37.63 -48.34 - 47.57 68.20 20.63
15 783.95" V 57.41 39.90 -46.84 - 50.47 74.00 23.53
Average Data
No spurious emissions were detected within 20 dB of the limit.
802.11n_HT20_Middle Channel (5 280 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(:V)) (dB) (dB) (dB) (dB(:V/m)) | (dB(£V/m)) (dB)
Peak data
10 585.18 V 58.22 37.65 -48.35 - 47.52 68.20 20.68
15 846.05" V 57.47 39.90 -46.85 - 50.52 74.00 23.48
Average Data
No spurious emissions were detected within 20 dB of the limit.
802.11n_HT20_Highest Channel (5 320 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VH) | (dB(:V)) (dB) (dB) (dB) (dB(:V/m)) | (dB(zV/m)) (dB)
Peak data
5 350.88" H 48.08 34.38 -23.36 - 59.10 74.00 14.90
10 661.08" V 58.26 37.70 -48.40 - 47.56 74.00 26.44
15972.17" H 57.53 39.90 -46.88 - 50.55 74.00 23.45
Average Data
5 350.88" H 33.68 34.38 -23.36 1.44 46.14 54.00 7.86
KCTL-TIR001-007/4 (220705) KP24-07003
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802.11n_HT20_Highest Channel (5 320 M)

Average data
Spectrum [;‘
Raf Level 97.00 digy - RBW 1 M
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Controlid by EMCI2 @ L1Rm AvgPwr
0 B~ i
o1
foawet-4
[ |
ll Blank
30 A=
O dduy 1 L
Htart 5,31 GHz wrﬂi Stop 5.46 GHZ
T 1T
Horizontal/Vertical for Band-edge
1207
1001 m«h“m.\
J _
807 FCC Pk
3 + | 1 5G. UNIL. Mon-Restricted{PK)
@
= 60T i *
i S T vtk Moot i ameniutiiaudimisndit vyt iod
3 40+
204
0 4 4 -+ . -+ 3 3 4 e 4 e -+ . " . 4 4 4 3 4 4
5250 5260 5280 5300 5320 5340 5360 5380 5400 5420 5440 5460
Frequency in MHz

KCTL-TIR001-007/4 (220705) KP24-07003




<% eurofins

Eurofins KCTL Co.Ltd.

65, Sinwon-ro, Yeongtong-gu, Report No.: -‘3wa%

Suwon-si, Gyeonggi-do, 16677, Korea KR24-SRF0155-A m

Fax: a2.506-290.851 Page (114)of(175) | %773

802.11n_HT40_Lowest Channel (5 270 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(V/m)) | (dB(«¥/m)) (dB)
Peak data
10 544.55 H 58.02 37.63 -48.33 - 47.32 68.20 20.88
15 806.18" H 57.83 39.90 -46.85 - 50.88 74.00 23.12
Average Data
No spurious emissions were detected within 20 dB of the limit.

802.11n_HT40_Highest Channel (5 310 M)

Frequency Pol. Reading | Ant. Factor |[Amp.+Cable DCF Result Limit Margin
(M) (VH) | (dB(&V)) (dB) (dB) (dB) (dB(Vim)) | (dB(xV/m)) (dB)
Peak data
5350.31" H 56.69 34.38 -23.36 - 67.71 74.00 6.29
10 615.85" H 59.65 37.67 -48.37 - 48.95 74.00 25.05
15 922.72" V 57.78 39.90 -46.87 - 50.81 74.00 23.19
Average Data
5350.31" H 38.56 34.38 -23.36 2.54 52.12 54.00 1.88
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802.11n_HT40_Highest Channel (5 310 M)

Average data

Spectrum
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802.11ac_VHT20_Lowest Channel (5 260 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (V/H) (dB(xV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(xV/m)) (dB)
Peak data
10 571.38 \% 58.69 37.64 -48.35 - 47.98 68.20 20.22
15792.77" H 57.52 39.90 -46.84 - 50.58 74.00 23.42
Average Data
No spurious emissions were detected within 20 dB of the limit.
802.11ac_VHT20_Middle Channel (5 280 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (V/H) (dB(xV)) (dB) (dB) (dB) (dB(sV/m)) | (dB(1V/m)) (dB)
Peak data
10 577.52 H 57.92 37.65 -48.35 - 47.22 68.20 20.98
15 847.58" Vv 57.43 39.90 -46.85 - 50.48 74.00 23.52
Average Data
No spurious emissions were detected within 20 dB of the limit.
802.11ac_VHT20_Highest Channel (5 320 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (V/H) (dB(V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«V/m)) (dB)
Peak data
5351.08" H 43.26 34.38 -23.36 - 54.28 74.00 19.72
10 663.77" \% 57.80 37.70 -48.40 - 47.10 74.00 26.90
15 960.28" \% 56.98 39.90 -46.87 - 50.01 74.00 23.99
Average Data
5351.08" H 34.75 34.38 -23.36 2.45 48.22 54.00 5.78
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802.11ac_VHT20_Highest Channel (5 320 Mtk)

Average data
Spectrum [;‘
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802.11ac_VHT40_Lowest Channel (5 270 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(«V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«¥/m)) (dB)
Peak data
10 564.10 \% 58.06 37.64 -48.34 - 47.36 68.20 20.84
15 814.23" V 57.46 39.90 -46.85 - 50.51 74.00 23.49
Average Data
No spurious emissions were detected within 20 dB of the limit.
802.11ac_VHT40_Highest Channel (5 310 Mtk)
Frequency Pol. Reading | Ant. Factor |[Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(V/m)) | (dB(xV/m)) (dB)
Peak data
5 350.45" H 47.68 34.38 -23.36 - 58.70 74.00 15.30
10 662.62" H 59.65 37.70 -48.40 - 48.95 74.00 25.05
15916.97" H 57.69 39.90 -46.87 - 50.72 74.00 23.28
Average Data
5 350.45" H 37.72 34.38 -23.36 3.91 52.65 54.00 1.35
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802.11ac_VHT40_Highest Channel (5 310 Mk)
Average data

®

Spectrum
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802.11ac_VHT80_Middle Channel (5 290 M)

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

(Mtz) (VH) | (dB(&V)) (dB) (dB) (dB) (dB(Vim)) | (dB(xV/m)) (dB)
Peak data

5353.71Y H 48.37 34.38 -23.38 - 59.37 74.00 14.63

10 592.08 H 59.53 37.66 -48.36 - 48.83 68.20 19.37

15 911.22Y H 57.95 39.90 -46.87 - 50.98 74.00 23.02

Average Data
5353.71" H 36.15 34.38 -23.38 5.72 52.87 54.00 1.13

Average data

Spectrum (==
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Plot of Harmonics and Spurious Emissions

In order to simplify the report, attached plots were only the lowest margin condition
802.11ac_VHT80 UNII-2A_MIMO_ Middle Channel (5 290 M)
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In SISO mode, we tested both Ant 1 and Ant 2, but attached only the data of ANT 1 with the
highest conducted output power to simplify the report.

UNII-2C SISO ANT 1

802.11a_Lowest Channel (5 500 Miz)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(xV/m)) (dB)
Peak data
5453.78" H 42.69 34.46 -23.31 - 53.84 74.00 20.16
11 005.32" 59.65 37.90 -48.62 - 48.93 74.00 25.07
16 552.53 H 56.87 41.25 -46.14 - 51.98 68.20 16.22
Average Data
5453.78" H 32.44 34.46 -23.31 1.36 44 .95 54.00 9.05
802.11a_Middle Channel (5 600 Mi)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(V/m)) | (dB(1V/m)) (dB)
Peak data
11 198.52" H 59.99 38.06 -48.58 - 49.47 74.00 24.53
16 806.30 \Y, 56.84 41.51 -46.02 - 52.33 68.20 15.87
Average Data
No spurious emissions were detected within 20 dB of the limit.
802.11a_Highest Channel (5 700 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(V/m)) | (dB(1V/m)) (dB)
Peak data
573917 H 43.66 34.88 -23.07 - 55.47 68.20 12.73
11 396.32" \Y, 60.10 38.22 -48.54 - 49.78 74.00 2422
17 106.83 \% 56.03 41.44 -45.81 - 51.66 68.20 16.54
Average Data
No spurious emissions were detected within 20 dB of the limit.
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802.11a_Lowest Channel (5 500 Miz)

Average data
Spectrum [;‘
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802.11n_HT20_Lowest Channel (5 500 Mtk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(«V/m)) | (dB(xV/m)) (dB)
Peak data
5443.63" H 41.92 34.45 -23.38 - 52.99 74.00 21.01
10 989.98" \Y 59.16 37.89 -48.61 - 48.44 74.00 25.56
16 506.92 H 56.94 41.21 -46.17 - 51.98 68.20 16.22
Average Data
5443.63" H 32.07 34.45 -23.38 1.45 44 .59 54.00 9.41
802.11n_HT20_Middle Channel (5 600 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(V/m)) (dB)
Peak data
11 194.30" H 59.29 38.06 -48.58 - 48.77 74.00 25.23
16 818.57 H 56.45 41.52 -46.02 - 51.95 68.20 16.25

Average Data

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

802.11n_HT20_Highest Channel (5 700 M)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mz) (VIH) | (dB(«V)) (dB) (dB) (dB) (dB(Vim)) | (dB(xV/m)) (dB)
Peak data
5725.06 H 47.74 34.86 -23.14 = 59.46 68.20 8.74
11 415.48" H 58.66 38.23 -48.54 - 48.35 74.00 25.65
17 105.68 \Y, 56.12 41.44 -45.81 - 51.75 68.20 16.45

Average Data

No spurious emissions were detected within 20 dB of the limit.
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802.11n_HT20_Lowest Channel (5 500 Mtk)

Average data
Spectrum [;‘
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802.11n_HT40_Lowest Channel (5 510 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(«V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«¥/m)) (dB)
Peak data
5459.76" H 42.64 34.47 -23.26 - 53.85 74.00 20.15
11 049.40" H 57.88 37.94 -48.61 - 47.21 74.00 26.79
16 516.88 V 56.41 41.22 -46.16 - 51.47 68.20 16.73
Average Data
5459.76" H 32.56 34.47 -23.26 2.54 46.31 54.00 7.69
802.11n_HT40_Middle Channel (5 590 Mk)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(:V)) (dB) (dB) (dB) (dB(:V/m)) | (dB(zV/m)) (dB)
Peak data
11 186.25" V 59.10 38.05 -48.58 - 48.57 74.00 25.43
16 794.42 H 57.95 41.49 -46.03 - 53.41 68.20 14.79
Average Data
No spurious emissions were detected within 20 dB of the limit.
802.11n_HT40_Highest Channel (5 670 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(«V)) (dB) (dB) (dB) (dB(V/m)) | (dB(«¥/m)) (dB)
Peak data
5728.30 H 42.75 34.87 -23.13 - 54.49 68.20 13.71
11 351.85" H 60.51 38.18 -48.55 - 50.14 74.00 23.86
17 079.23 \% 55.38 41.43 -45.84 - 50.97 68.20 17.23
Average Data
No spurious emissions were detected within 20 dB of the limit.
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802.11n_HT40_Lowest Channel (5 510 M)

Average data

Spectrum s
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802.11ac_VHT20_Lowest Channel (5 500 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(«V/m)) | (dB(xV/m)) (dB)
Peak data
5417.79Y H 42.08 34.43 -23.58 - 52.93 74.00 21.07
11 018.73" H 59.26 37.91 -48.61 - 48.56 74.00 25.44
16 547.17 \Y 57.35 41.25 -46.15 - 52.45 68.20 15.75
Average Data
5417.79" H 32.16 34.43 -23.58 1.44 44.45 54.00 9.55
802.11ac_VHT20_Middle Channel (5 600 k)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(zV/m)) | (dB(xV/m)) (dB)
Peak data
11 187.02" H 59.25 38.05 -48.58 - 48.72 74.00 25.28
16 791.73 H 57.95 41.49 -46.03 - 53.41 68.20 14.79

Average Data

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

802.11ac_VHT20_Highest Channel (5 700 k)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(«V/m)) | (dB(xV/m)) (dB)
Peak data
5725.59 H 43.98 34.86 -23.14 - 55.70 68.20 12.50
11 392.87" \Y 58.78 38.21 -48.54 - 48.45 74.00 25.55
17 132.52 H 56.17 41.45 -45.78 - 51.84 68.20 16.36

Average Data

No spurious emissions were detected within 20 dB of the limit.
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802.11ac_VHT20_Lowest Channel (5 500 M)

Average data
Spectrum [;‘
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802.11ac_VHT40_Lowest Channel (5 510 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(«V/m)) | (dB(xV/m)) (dB)
Peak data
5444.57" H 41.76 34.46 -23.38 - 52.84 74.00 21.16
11 060.90" \Y 58.39 37.95 -48.60 - 47.74 74.00 26.26
16 571.32 \Y 57.87 41.27 -46.13 - 53.01 68.20 15.19
Average Data
5 444.57" H 32.23 34.46 -23.38 2.53 45.84 54.00 8.16
802.11ac_VHT40_Middle Channel (5 590 M)
Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(sV)) (dB) (dB) (dB) (dB(zN/m)) | (dB(xV/m)) (dB)
Peak data
11 178.58" H 59.86 38.04 -48.58 - 49.32 74.00 24.68
16 813.58 \Y 57.53 41.51 -46.02 - 53.02 68.20 15.18

Average Data

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

802.11ac_VHT40_Highest Channel (5 670 M)

Frequency Pol. Reading | Ant. Factor |Amp.+Cable DCF Result Limit Margin
(M) (VIH) | (dB(V)) (dB) (dB) (dB) (dB(«Vim)) | (dB(xV/m)) (dB)
Peak data
5725.25 H 40.84 34.86 -23.14 = 52.56 68.20 15.64
11 398.62" \Y 59.63 38.22 -48.54 - 49.31 74.00 24.69
17 000.27 H 57.18 41.40 -45.93 - 52.65 68.20 15.55

Average Data

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