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Radio Technology = WLAN a, Operating Frequency = mid, Measurement range = 1GHz -

26GHz, Subband = U-NII-2A
(S02_161_AB01)

a0
S— FCC-15407-PEAK. SLEBTEZA
70 s S S
60 ‘
ED+
£
>
g ¥ -
c AT
© 1
>
()
—
30T
201
101
0 } } } } } } |
5.35G 7 il 9 10G 21.4G
Frequency in Hz
Final_Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuVim) e (dBu n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
5362.540 472 | 54.00 6.75 1000.0 1000.000 | 150.0 | H 127.0 80.0 | 141
5362.540 61.5 - | 74.00 12.54 1000.0 1000.000 | 150.0 | H 127.0 80.0 | 141
5372.880 46.3 | 54.00 7.68 1000.0 1000.000 | 150.0 | H 130.0 85.0 | 142
5372.880 61.7 - | 74.00 12.26 1000.0 1000.000 | 150.0 | H 130.0 85.0 | 142
10592.100 404 1000.0 1000.000 | 150.0 | V -183.0 150 | -11.9
10592.100 59.3 — | 6820 8.93 1000.0 1000.000 | 150.0 | V -183.0 15.0 | -11.9
10595.400 432 1000.0 1000.000 | 150.0 | V -190.0 5.0 | -11.9
10595.400 61.2 — | 6820 6.96 1000.0 1000.000 | 150.0 | V -190.0 5.0 | -11.9
10599.100 438 1000.0 1000.000 | 150.0 | V -187.0 5.0 | 120
10599.100 61.9 - | 6820 6.30 1000.0 1000.000 | 150.0 | V -187.0 5.0 | 120
10600.400 438 | 54.00 10.25 1000.0 1000.000 | 150.0 | V -188.0 -15.0 | 121
10600.400 62.0 - | 74.00 12.04 1000.0 1000.000 | 150.0 | V -188.0 -15.0 | 121
15831.600 404 | 54.00 13.58 1000.0 1000.000 | 150.0 | V 124.0 105.0 | -2.8
15831.600 53.1 - | 74.00 | 20.91 1000.0 1000.000 | 150.0 | V 124.0 105.0 | -2.8
15838.600 404 | 54.00 13.58 1000.0 1000.000 | 150.0 | H -172.0 00| -28
15838.600 53.9 - | 7400 | 20.11 1000.0 1000.000 | 150.0 | H -172.0 00| -28
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Radio Technology = WLAN a, Operating Frequency = high, Measurement range = 1GHz -

26GHz, Subband = U-NII-2A
(S02_161_AC01)

a0
0+ - - : e FOCTE 407 PEAK-SUBTE2A
L 2
G0+
e — e . o — - S S 3 Bl B4 074
50T
£ E
> 1
3
m
c a0t *
© 1
>
()
—
30+
20+
10T
0 } } } } } } —+— } |
1G 2G 3G 4G G B g 10G 200G 26G
Frequency in Hz
Final_Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBu n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
5351.760 55.2 - | 74.00 18.76 1000.0 1000.000 | 150.0 | V -39.0 96.0 | 141
5351.760 424 | 54.00 11.62 1000.0 1000.000 | 150.0 | V -39.0 96.0 | 141
10640.530 62.7 - | 74.00 11.31 1000.0 1000.000 | 150.0 | H -46.0 105.0 | -11.7
10640.530 488 | 54.00 5.17 1000.0 1000.000 | 150.0 | H -46.0 105.0 | -11.7

(continuation of the "Final_Result" table from column 17 ...)
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Radio Technology = WLAN a, Operating Frequency = mid, Measurement range = 30MHz -
1GHz, Subband = U-NII-2A
(S01_161_ADO01)

%] |

RefLevel 0.00 dBm  Offset 2,00 dB ® RBW 100 kHz
& Att 0dB SWT 97 ms ® VBW 300 kHz Mode Auto Sweep

TDF "DUT1 3dB_TP2000_FCC_belowlG" DC
1 Frequency Sweep 1Pk Ma
Limit Chegk PASS MI1[1] -64.14 dBm
Line FCC_|QP_BELOW_1 PASS 662,290 MHz
10 d M2[H—-70.28 4B
993.700 MHz

-

50 di
FCC_QF_BELOW_1

30.0 MHz 1001 pts 97.0 MHz 1.0 GHz
. = 14.06.2022
veasuring... NNNNENNN 2 1082022

20:12:28 14.06.2022

Radio Technology = WLAN a, Operating Frequency = mid, Measurement range = 1GHz -
26GHz, Subband = U-NII-2A
(S01_161_ADO01)

SGL

RefLevel 20,00 d8Bm  Offset 2.00d5 ® RBW 1 MHz
Count 1000/1 000

& Att 15d8 SWT 101 ms ® VBW 3MHz Mode Auto Sweep
TDF "DUT1 3DB"

1 Frequency Sweep 1Pk Max - 2Rm &vg
20,000 dBrm| ML[1]|| [-33.14dBm
} 5.596 580 GHz

m
M2[2] ‘ -49.54 dBm
[7.066 810 GHz

al
g
&
=
5
=
5
@
g

1.0 GHz 100001 pts 2.5 GHz, 26.0 GHz
= 03.06.2022
ready NN o 0306.2022

11:45:05 03.06.2022
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Radio Technology = WLAN a, Operating Frequency = high, Measurement range = 1GHz -
26GHz, Subband = U-NII-2A
(S01_161_ADO01)

RefLevel 20,00 dBm  Offset 2.00dB ® RBW 1 MHz SGL
& Att 15d8 SWT 101 ms ® VBW 3MHz Mode Auto Sweep Count 1000/1 000
TDF"DUT1 30B"
1 Frequency Sweep 1Pk Max - 2Rm Avg
T 20,000 dBm| m221]| [50.45 dBm
! [7.093 310 GHz

m
M1[1] ‘ -33.02 dBm
5.608 080 GHz

al
g
&
=
5
=
5
@
g

P \/‘l\ﬁ_ L MWWM
L™ RV
70 di
a0 d
1.0 GHz 100001 pts 2.5 GHz 26.0 GHz
reacy  [NINNDNNN o D32

11:53:27 03.06.2022

Radio Technology = WLAN a, Operating Frequency = low, Measurement range = 1GHz -
26GHz, Subband = U-NII-2C
(S01_161_ADO01)

RefLevel 20,00 dBm  Offset 2.00dB ® RBW 1 MHz SGL
& Att 15d8 SWT 101 ms ® VBW 3MHz Mode Auto Sweep Count 1000/1 000
TDF "DUT1 3DB"
1 Frequency Sweep 1Pk Max - 2Rm Avg
Li i' hitHlk T 20.000 dBm ASS mz[2]|| |52.33 dBm
L l!’ Fegllpv_REST ELED,BANJS ASS | 13,666 600 GHz
D5_7: ASS T

M1[1] ‘ -33.43 dBm

"Tihe [FCg [T5407_P
| 5.769 330 GHz

il
Z
£
=
5
2

| PK_BANDS_20

O AMrRESTRICTED_BANDS.

o

Y L \\/M /‘L-WW“"WW

PR o e
70 di
o0 d
1.0GHz 100001 pts 2.5 Ghiz 26.0 GHz
= 03.06.2022
ready  [INNENNNNN o 03,06.2022

12:04:57 03.06.2022
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Radio Technology = WLAN a, Operating Frequency = mid, Measurement range = 30MHz -
1GHz, Subband = U-NII-2C
(S01_161_ADO01)

%] |
RefLevel 0.00 dBm  Offset 2,00 dB ® RBW 100 kHz

& Att 0dB SWT 97 ms ® VBW 300 kHz Mode Auto Sweep
TDF "DUT1 3dB_TP2000_FCC_belowlG" DC

1 Frequency Sweep 1Pk Ma
Limit Chegk PASS MI1[1] -59,71 dBm
Line FCC_|QP_BELOW_1 PASS 697.180 MHz
10 d M2[H}—-73.00-dBmm
1.000 000 GHz
=20
a0 d
a0 d
50 d
FCC_QP_BELOW _1
M1
60 d
-70 di i
T 4 "
! s P i o o™ b B ol .
a0 d
a0 d
30.0 MHz 1001 pts 97.0 MHz, 1.0 GHz

- . 14.06.2022
Measuring...  INNNEENEN == " ooiiens

20:16:19 14.06.2022

Radio Technology = WLAN a, Operating Frequency = mid, Measurement range = 1GHz -
26GHz, Subband = U-NII-2C
(S01_161_ADO01)

SGL

Count 1000/1 000

RefLevel 20,00 d8Bm  Offset 2.00d5 ® RBW 1 MHz
& Att 15d8 SWT 101 ms ® VBW 3MHz Mode Auto Sweep
TDF "DUT1 3DB"

1 Frequency Sweep 1Pk Max - 2Rm &vg
Ei' hEHk T 20,000 derf ASS M2[2]|| [-43.53 dBm
'"t !!» Fodl kv AEsT &L{DJANJS ASS | 3720100 Gz
CFeqHsa0y P DS_2 ASS mi1]|| 3235 dBm
13,719 850 GHz
| -gb e mr—— — — = ) I —
a 5407 _PK_BANDS_2C
Britr——
i
G AVLRESTRICT ED-BANDS, ¥ - HH = — [
60 d ‘l.. o
e g W
70 d
a0 d
1.0 GHz 100001 pts 2.5 GHz 26.0 GHz

- 03.06.2022
ready NN o 0306.2022

13:01:00 03.06.2022
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Radio Technology = WLAN a, Operating Frequency = high, Measurement range = 1GHz -
26GHz, Subband = U-NII-2C
(S01_161_ADO01)

Ref Level 20.00 dém  Offset 2.00dB ® RBW 1 MHz SGL
& Att 15d8 SWT 101 ms ® VBW 3MHz Mode Auto Sweep Count 1000/1000
TDF "DUT1 308"

1 Frequency Sweep 1Pk Max - 2Rm Avg
Li i' hitHlk T 20.000 dBm ASS mz[2]|| [49.10 dBm
L l!’ Fed| [av_AEst Q‘AED,BANJS Ass k800 100 612
i ;
"Tifie FC 15407 _P D5_7 ASS Wil ‘ ‘736.85 dBm
[3.799 600 GHz
| 12D Hem—— — — H =)  — — T—
F 5407 PK_BANDS_2C
B
M1
M
IFCEL AvRESTRICTED, BANDS R - 4 - -

2

WW
— "
Do
70 d
_a0 d
1.0 GHz 100001 pts 2.5 GHz, 26.0 GHz

- 03.06.2022
ready NN o 03,06.2022

13:09:19 03.06.2022

Radio Technology = WLAN a, Operating Frequency = low, Measurement range = 1GHz -
26GHz, Subband = U-NII-3
(S01_161_ADO01)

RefLevel 20,00 dBm  Offset 2.00dB ® RBW 1 MHz SGL
& Att 15d8 SWT 101 ms ® VBW 3MHz Mode Auto Sweep Count 1000/1 000
TDF "DUT1 3DB"
1 Frequency Sweep 1Pk Max - 2Rm Avg
Li i' hitHlk T 20.000 dém ASS mz[2]|| |[42.87 dBm
L l!’ Fegllpv_REST D_BANDS ASS | 13,830 100 GHz

p 5 L
Vi FoqHT5 407 Pl D_3 ASS mi1]|| }32.37 dBm
13.829 350 GHz

al
g
&
=
5
=
5
w

1.0 GHz 100001 pts 2.5 GHz, 26.0 GHz
= 03.06.2022
ready NN o 03,06.2022

13:57:58 03.06.2022
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Radio Technology = WLAN a, Operating Frequency = mid, Measurement range
1GHz, Subband = U-NII-3
(S01_161_ADO01)

%] |

RefLevel 0.00 dBm  Offset 2,00 dB ® RBW 100 kHz

& Att 0dB SWT 97 ms ® VBW 300 kHz Mode Auto Sweep
TDF "DUT1 3dB_TP2000_FCC_belowlG" DC
1 Frequency Sweep 1Pk Ma
Limit Chegk PASS MI1[1] -57.46 dBm
Line FGC_|QP_BELOW_1 PASS 723,340 MHz
i0d M2[1H—-72.72 dBm
1.000 000 GHz
=20
“30 d
40 d
50 d
FCC_QP_BELOW _1 ML
60 d
~70 d i 142)
et Vit st Ao P oo A | -
_a0 d
a0 d
30.0 MHz 1001 pts 97.0 MHz, 1.0 GHz
Measuring...  INEEENEER o 1962022

20:24:46 14.06.2022

Radio Technology = WLAN a, Operating Frequency = mid, Measurement range
26GHz, Subband = U-NII-3
(S01_161_ADO01)

SGL

RefLevel 20,00 d8Bm  Offset 2.00d5 ® RBW 1 MHz
Count 1000/1 000

® Att 15d8 SWT 101 ms ® VBW 3MHz Mode Auto Sweep

TDF "DUTL_3DB"

1 Frequency Sweep 1Pk Max - 2Rm &vg
L i' hiegk T 20,000 dBim ASS mir1l]| [35.12 dem
! [3.856 600 GHz

Line FCQ lAv_REST D_BANDS ASS
"I FCQ[I5407_P 0= ASS Mz[z]‘ ‘—44.76 dBm

—

[3.856 600 GHz

al
g
&
==
5
=
5
w

26.0 GHz

1.0 GHz 100001 pts 2.5 GHz,

- 03.06.2022
ready NN o 03062022

14:05:42 03.06.2022
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Radio Technology = WLAN a, Operating Frequency = high, Measurement range = 1GHz -
26GHz, Subband = U-NII-3
(S01_161_ADO01)

RefLevel 20,00 dBm  Offset 2.00dB ® RBW 1 MHz SGL
& Att 15d8 SWT 101 ms ® VBW 3MHz Mode Auto Sweep Count 1000/1 000
TDF"DUT1 30B"

1 Frequency Sweep 1Pk Max - 2Rm &vg
L i' hipk T 20,000 dB ASS Mi[11]| [33.66 dBm
L l!’ Fedl v _RESTRICIHD_BANDS ASS | 15884 100 GHz
;

e FCQ 5407 P 0= ASS MZ[Z]‘ ‘,42.07 dBm
[3.883 350 GHz

al
g
&
==
5
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5
w

WW
. - J e aatll
|
70 di
_a0 d
1.0 GHz 100001 pts 2.5 GHz, 26.0 GHz

- 03.06.2022
ready NN o 0306.2022

13:45:10 03.06.2022

Radio Technology = WLAN n 20 MHz, Operating Frequency = mid, Measurement range = 1GHz
- 26GHz, Subband = U-NII-2C
(S01_161_ADO01)

RefLevel 20,00 dBm  Offset 2.00dB ® RBW 1 MHz SGL
& Att 15d8 SWT 101 ms ® VBW 3MHz Mode Auto Sweep Count 500/500
TDF "DUT1 3DB"

1 Frequency Sweep 1Pk Max - 2Rm &vg

20,000 dm| MZ[ZF -47.07 dBm
13,720 100 GHz

m T
M1[1 ‘ F36.63 dBm
[3.719 100 GHz

| PK_BANDS_20

il
Z
£
=
5
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FCQL AN RESTRICTED_BANDS.
[aLAsuERTRIGT AN — e -
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([P
60 it y o o
o0 et
70 di
“a0 d
1.0 GHz 100001 pts 2.5 GHz, 26.0 GHz

. 17.06.2022
ready NN o 17062022

17:42:04 17.06.2022
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Radio Technology = WLAN n 20 MHz, Operating Frequency = low, Measurement range = 1GHz
- 26GHz, Subband = U-NII-3
(S01_161_ADO01)

MultiView Spectrum -

RefLevel 20.00 8m  Offset 2.00 d8 © RBW 1 MHz SGL
- Art 15d8 SWT 101 ms @ VBW 3MHz Mode Auto Sweep Count 500/500
TDF "DUT1_3DB"

1 Frequency Sweep 1Pk Max

vg
-34.29 dBm
bl (5.829 850 GHz
M2[2]|| -43.01 dBm
[.830 100 GHz

G0 by RESTRIGTED, BANDS:

-80 d
1.0 GHz 100001 pts 2.5 GHz/ 26.0 GHz
= 17.06.2022

ready [N & HR

17:54:18 17.06.2022

Radio Technology = WLAN n 40 MHz, Operating Frequency = low, Measurement range = 1GHz
- 26GHz, Subband = U-NII-3
(S01_161_ADO01)

MultiView Spectrum -

Ref Level 20.00 dBm Offset 2.00 48 ® RBW 1 MHz SGL
- Art 15dB SWT 101 ms ® VBW 3MHz Mode Auto Sweep Count 500/500
TDF "DUT1_3DB"

1 Frequency Sweep o
.00 B M2[2] Bm
o 836 600 GHz
mi[1]| 33.35 dBm
5,837 100 GHz

i

it ormemmered

: ,«-“"‘WM

50 o, W an e

L™ A

-70

50

1.0 GHz 100001 pts 2.5 GHz/ 26.0 GHz
L

18:00:12 17.06.2022

5.7.5 TEST EQUIPMENT USED

- Radiated Emissions SAC H-Field

- Radiated Emissions FAR 5 GHz FCC
- Radiated Emissions SAC up to 1 GHz
-  R&S TS8997
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5.8 BAND EDGE

Standard FCC Part 15 Subpart E

The test was performed according to:
ANSI C63.10

5.8.1 TEST DESCRIPTION

Radiated Measurement with 50 Ohm termination at antenna ports

The test set-up was made in accordance to the general provisions of ANSI C63.10 in a typical
installation configuration. The measurements were performed according the following sub-
chapter of ANSI C63.10:

e Chapter 6.10.5

The Equipment Under Test (EUT) was set up on a non-conductive support (tilt device) at 1.5 m
height in the fully-anechoic chamber.

All steps were performed with one height (1.5 m) of the receiving antenna only (procedure
according ANSI C63.10, chapter 6.6.5.

3. Measurement above 1 GHz

Spectrum

Analyser

HF 907

n Di Amplifier
D_

\j Filter

Switch Unit

g D Stand Gain Horn3160-09

Turntable/tilt device

Test Setup; Spurious Emission Radiated (FAC), 1 GHz-26.5 GHz

Step 1:

The EUT is turned during the preliminary measurement across the elevation axis, with a step
size of 90 °.

The turn table step size (azimuth angle) for the preliminary measurement is 45 °.

Spectrum analyser settings:

- Detector: Peak, Average

- RBW =1 MHz
- VBW = 3 MHz
Step 2:
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The turn table azimuth will slowly vary by £ 22.5°.
The elevation angle will slowly vary by £ 45°
Spectrum analyser settings:

- Detector: Peak

Step 3:

Spectrum analyser settings for step 3:

- Detector: Peak / CISPR Average

- Measured frequencies: in step 1 determined frequencies
- RBW = 1 MHz

- VBW = 3 MHz

- Measuring time: 1 s

Conducted Measurements at antenna ports
The Equipment Under Test (EUT) was set up to perform the spurious emissions measurements.

The EUT was connected to the test system as described in the block diagram below. The
complete attenuation of the measurement path is known and considered.

Signalling

50 Ohm or Unit

RF-Combiner

Spectrum Analyser
Attenuator P ¥

Correction Level in dBm
=
o

103////
102

5 506 51 516 52 526 63 536 6.4 5456 55 5566 56 566 57 576 58 5386 59 595 6

Frequency in GHz

TEST REPORT REFERENCE: MDE_UBLOX_2110_FCC_02 Page 94 of 131



layers

A Bureau Veritas Group Company

Analyser settings:
e Frequency range: 5100 - 5400 MHz (U-NII band 1/2A)

5430 - 5530 MHz (U-NII band 2C low BE)
5655 - 5755 MHz (U-NII band 2C high BE)
5611 - 5811 MHz (U-NII band 3 low BE)
5765 - 5965 MHz (U-NII band 3 high BE)

Resolution Bandwidth (RBW): 1000 kHz

Video Bandwidth (VBW): 3000 kHz

Trace: Maxhold, Average Power

Sweeps: 10000

Sweep Time: coupled

Detector: Peak, RMS

For the conducted emissions in restricted bands the Value is measured in dBm and then
converted to dBpV/m as given in KDB 558074:

1. Measure the conducted output power in dBm.
2. Add the maximum antenna gain in dBi. (Included in measurement result by offset)
3. Add the appropriate ground reflection factor (0 for measured range)
6 dB for frequencies < 30 MHz;
4.7 dB for frequencies between 30 MHz and 1000 MHz, inclusive; and
0 dB for frequencies > 1000 MHz).
4. Convert the resultant EIRP level to an equivalent electric field strength level using the
following relationship:
E =EIRP-201log D + 104.8
Where E is the electric field strength in dBuV/m,
EIRP is the equivalent isotropically radiated power in dBm
D is the specified measurement distance in m

Value [dBpV/m] = Measured value [dBm] (including gain and ground reflection factor) — 20 log
D + 104.8

TEST REPORT REFERENCE: MDE_UBLOX_2110_FCC_02 Page 95 of 131



layers

A Bureau Veritas Group Company

5.8.2 TEST REQUIREMENTS / LIMITS

A) FCC

FCC Part 15 Subpart E, §15.407 (b)(1)
For transmitters operating in the 5150-5250 MHz band:
Limit: =27 dBm/MHz EIRP outside of the band 5150-5350 MHz.

FCC Part 15 Subpart E, §15.407 (b)(2)
For transmitters operating in the 5250-5350 MHz band:
Limit: -27 dBm/MHz EIRP outside of the band 5150-5350 MHz.

FCC Part 15 Subpart E, §15.407 (b)(3)
For transmitters operating in the 5470-5725 MHz band:
Limit: —27 dBm/MHz EIRP outside of the band 5470-5725 MHz.

FCC Part 15 Subpart E, §15.407 (b)(4)

For transmitters operating in the 5725-5850 MHz band:

Limit: —27 dBm/MHz at 75 MHz or more above or below the band edge
increasing linearly to 10 dBm/MHz at 25 MHz above or below the band edge
increasing linearly to 15.6 dBm/MHz at 5 MHz above or below the band edge
increasing linearly to 27 dBm/MHz at the band edge.

FCC Part 15 Subpart E, §15.407 (b) (5)
For transmitters operating within the 5.925-7.125 GHz band:
Limit: —27 dBm/MHz EIRP outside of the band 5.925-7.125 GHz.

FCC Part 15 Subpart E, §15.407 (b) (6)

For transmitters operating within the 5.925-7.125 GHz bands:

Power spectral density must be suppressed by 20 dB at 1 MHz outside of channel edge, by 28
dB at one channel bandwidth from the channel center, and by 40 dB at one- and one-half
times the channel bandwidth away from channel center. At frequencies between one
megahertz outside an unlicensed device's channel edge and one channel bandwidth from the
center of the channel, the limits must be linearly interpolated between 20 dB and 28 dB
suppression, and at frequencies between one and one- and one-half times an unlicensed
device's channel bandwidth, the limits must be linearly interpolated between 28 dB and 40 dB
suppression. Emissions removed from the channel center by more than one- and one-half
times the channel bandwidth must be suppressed by at least 40 dB.

B) IC
Different frequency bands and limits apply, as compared to the FCC requirements.

RSS-247, 6.2.1.2, Emissions outside the band 5150-5250 MHz, indoor operation only:
Limit: -27 dBm/MHz EIRP outside of the band 5150-5250 MHz.

RSS-247, 6.2.2.2, Emissions outside the band 5250-5350 MHz:
Limit: —27 dBm/MHz EIRP outside of the band 5250-5350 MHz.

RSS-247, 6.2.3.2, Emissions outside the bands 5470-5600 MHz and 5650-5725 MHz:
Limit: —27 dBm/MHz EIRP outside of the band 5470-5725 MHz.

However, devices with bandwidth overlapping the band edge of 5725 MHz can meet the
emission limit of -27 dBm/MHz e.i.r.p.at 5850 MHz instead of 5725 MHz.

Note: No operation is permitted for the frequency range 5600-5650 MHz.

RSS-247, 6.2.4.2, Emissions outside the band 5725-5850 MHz:
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a. 27 dBm/MHz at frequencies from the band edges decreasing linearly to 15.6 Bm/MHz at
5 MHz above or below the band edges;

b. 15.6 dBm/MHz at 5 MHz above or below the band edges decreasing linearly to 10
dBm/MHz at 25 MHz above or below the band edges;

c. 10 dBm/MHz at 25 MHz above or below the band edges decreasing linearly to -27
dBm/MHz at 75 MHz above or below the band edges; and

d. -27 dBm/MHz at frequencies more than 75 MHz above or below the band edges.

C) FCC & IC
For band edges connected to a restricted band, the limits are specified in Section 15.209(a)

FCC Part 15, Subpart C, §15.209, Radiated Emission Limits

Measurement

Frequency in MHz | Limit (uV/m) distance (m)

Limits (dBpV/m)

0.009 - 0.49 2400/F(kHz)@300m 3 (48.5 - 13.8)@300m
0.49 - 1.705 24000/F(kHz)@30m 3 (33.8 - 23.0)@30m
1.705 - 30 30@30m 3 29.5@30m

The measured values are corrected with an inverse linear distance extrapolation factor (40
dB/decade) according FCC 15.31 (2).

Frequency in MHz | Limit (uV/m) (I;’Iigfas#ggn(w:’]r)\t Limits (dBpV/m)
30 - 88 100@3m 3 40.0@3m
88 - 216 150@3m 3 43.5@3m
216 - 960 200@3m 3 46.0@3m
960 - 26000 500@3m 3 54.0@3m
26000 - 40000 500@3m 1 54.0@3m

The measured values above 26 GHz are corrected with an inverse linear distance extrapolation
factor (20 dB/decade).

§15.35(b) ..., there is also a limit on the radio frequency emissions, as measured using
instrumentation with a peak detector function, corresponding to 20 dB above the maximum
permitted average limit....

Used conversion factor: Limit (dBuV/m) = 20 log (Limit (pV/m)/1pV/m)
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5.8.3 TEST PROTOCOL

Ambient temperature:
Air Pressure:

Humidity:

23-27 °C
1000 - 1008 hPa

32-50 %
WLAN a-Mode; 20 MHz; 6 Mbit/s
Applied duty cycle correction (AV): 0 dB

4

layers

A Bureau Veritas Group Company

U-NII- Measurement |Ch. Band |Spurious Detec- | RBW [Limit Margin |Limit |FCC
Subband | Method Center |Edge |Level tor [kHz] |[dBuV/m] |[dB] Type |/IC?
Freq. |(Freq. |[dBpV/m]
[MHz] | [MHZz]
1 Conducted 5180 [5150.0 [68.6 PEAK [1000 ([74.0 5.4 BE-RB | FCC&IC
Conducted 5180 [5150.0|52.1 AV 1000 |54.0 1.9 BE-RB | FCC&IC
2A
2A Conducted 5320 [5350.0 (70.7 PEAK [1000 (74.0 3.3 BE-RB | FCC&IC
Conducted 5320 [5350.0 (51.2 AV 1000 |54.0 2.8 BE-RB | FCC&IC
2C Conducted 5500 [5460.0 [64.1 PEAK [1000 (74.0 9.9 BE-RB | FCC&IC
Conducted 5500 [5460.0 [47.1 AV 1000 |54.0 6.9 BE-RB | FCC&IC
Conducted 5500 [5470.0 [64.7 PEAK [1000 [68.2 3.5 BE-UE | FCC&IC
Conducted 5520 [5460.0 |59.1 PEAK [1000 (74.0 14.9 BE-RB | FCC&IC
Conducted 5520 [5460.0 [46.8 AV 1000 |54.0 7.2 BE-RB | FCC&IC
Conducted 5520 [5470.0 [65.7 PEAK [1000 ([68.2 2.5 BE-UE | FCC&IC
Conducted 5660 [5725.0 |67.6 PEAK [1000 ([68.2 0.6 BE-UE | FCC&IC
Conducted 5680 [5725.0 [67.2 PEAK [1000 ([68.2 1.0 BE-UE | FCC&IC
Conducted 5700 [5725.0 (67.6 PEAK [1000 ([68.2 0.6 BE-UE | FCC&IC
3 Conducted 5745 5725.0 [60.2 PEAK [1000 ([68.2 8.0 BE-UE | FCC&IC
Conducted 5825 5850.0 [65.0 PEAK [1000 ([68.2 3.2 BE-UE | FCC&IC
1 Radiated 5180 [5150.0 [55.2 PEAK [1000 (74.0 18.8 BE-RB | FCC&IC
Radiated 5180 [5150.0 (42.0 AV 1000 |54.0 12.0 BE-RB | FCC&IC
2A Radiated 5320 [5350.0 [55.2 PEAK [1000 (74.0 18.8 BE-RB | FCC&IC
Radiated 5320 [5350.0 (42.4 AV 1000 |54.0 11.6 BE-RB | FCC&IC
2C Radiated 5500 [5460.0 [55.6 PEAK [1000 (74.0 18.4 BE-RB | FCC&IC
Radiated 5500 [5460.0 (42.8 AV 1000 |54.0 11.2 BE-RB | FCC&IC
Radiated 5500 [5470.0 (52.5 PEAK [1000 ([68.2 15.7 BE-UE | FCC&IC
Radiated 5700 [5725.0 (55.5 PEAK [1000 ([68.2 12.7 BE-UE | FCC&IC
3 Radiated 5745 5725.0 [69.5 PEAK [1000 (74.0 4.5 BE-UE | FCC&IC
Radiated 5825 5850.0 [56.1 PEAK [1000 [68.2 12.1 BE-UE | FCC&IC
WLAN n-Mode; 20 MHz; MCSO0; SISO
Applied duty cycle correction (AV): 0 dB
U-NII- Measurement |Ch. Band |Spurious Detec- | RBW |Limit Margin |Limit |FCC
Subband | Method Center |Edge |Level tor [kHz] |[dBpV/m] |[dB] Type |/IC?
Freq. |(Freq. |[[dBpV/m]
[MHz] | [MHZz]
1 Conducted 5180 [5150.0 (72.2 PEAK [1000 |74.0 1.8 BE-RB | FCC&IC
Conducted 5180 [5150.0 |51.5 AV 1000 [54.0 2.5 BE-RB | FCC&IC
2A Conducted 5320 [5350.0 (69.9 PEAK [1000 |74.0 4.1 BE-RB | FCC&IC
Conducted 5320 [5350.0 [50.4 AV 1000 [54.0 3.6 BE-RB | FCC&IC
2C Conducted 5500 [5460.0 [63.1 PEAK [1000 |74.0 10.9 BE-RB | FCC&IC
Conducted 5500 [5460.0 (46.9 AV 1000 [54.0 7.1 BE-RB | FCC&IC
Conducted 5500 [5470.0 (64.9 PEAK [1000 |68.2 3.3 BE-UE | FCC&IC
Conducted 5700 [5725.0 |67.6 PEAK [1000 |68.2 0.6 BE-UE | FCC&IC
3 Conducted 5745 5725.0 [61.6 PEAK [1000 |68.2 6.6 BE-UE | FCC&IC
Conducted 5825 5850.0 [61.6 PEAK |1000 |68.2 6.6 BE-UE | FCC&IC
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WLAN n-Mode; 40 MHz; MCSO0; SISO
Applied duty cycle correction (AV): 0 dB

%layers

A Bureau Veritas Group Company

U-NII- Measurement | Ch. Band Edge Spurious |Detec- |[RBW |Limit Margin |Limit
Subband | Method Center |(Freq. [MHz] |Level tor [kHz] [[dBpV/m] |[dB] Type
Freq. [dBpV/m]
[MHz]
1 Conducted 5190 5150.0 71.3 PEAK 1000 ([74.0 2.7 BE-RB
Conducted 5190 5150.0 50.9 AV 1000 [54.0 3.1 BE-RB
2A Conducted 5310 5350.0 70.3 PEAK 1000 ([74.0 3.7 BE-RB
Conducted 5310 5350.0 50.4 AV 1000 [54.0 3.6 BE-RB
2C Conducted 5510 5460.0 60.3 PEAK 1000 [74.0 13.7 BE-RB
Conducted 5510 5460.0 46.6 AV 1000 ([54.0 7.4 BE-RB
Conducted 5510 5470.0 66.5 PEAK 1000 [68.2 1.7 BE-UE
Conducted 5670 5725.0 65.1 PEAK 1000 [68.2 3.1 BE-UE
3 Conducted 5755 5725.0 61.0 PEAK 1000 [68.2 7.2 BE-UE
Conducted 5795 5850.0 64.1 PEAK 1000 [68.2 4.1 BE-UE

Remark: Please see next sub-clause for the measurement plot.

5.8.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)

Radio Technology = WLAN a, Operating Frequency = low, Subband = U-NII-1
(S02_161_AcC01)

Level in dBuV/m

5145

Final_Result

51486

5147
Frequency in MHz

5148

5149

5150

Frequency | MaxPea | CAvera | Limi | Marg Meas. Bandwi | Heig | Pol | Azimu | Elevati | Cor

(MHz) k ge t in Time dth ht th on r.
(dBpV/ | (dBuV/ | (dBp | (dB) (ms) (kHz) (cm) (deg) (deg) | (dB/

m) m) V/m) m)

5147.400 55.2 -- | 74.0 | 18.79 1000.0 | 1000.00 | 150. | H -169.0 12.0 | 13.6
5147.400 42.0 | 54.0 | 12.03 1000.0 | 1000.00 | 150. | H -169.0 12.0 | 13.6
5147.725 54.8 - | 74.0 | 19.24 1000.0 | 1000.00 | 150. | V -11.0 87.0 | 13.6
5147.725 42.0 | 54.0 | 11.99 1000.0 | 1000.00 | 150. | V -11.0 87.0 | 13.6
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Radio Technology = WLAN a, Operating Frequency = high, Subband = U-NII-2A
(S02_161_AcC01)

Level in dBuV/m

ra
]
1
T

—_
)
f
T

0 : ' : : : : | | | |
hibe 5363 5364
Frequency in MHz

Final_Result

Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.

(MHz) (dBuV/m) e (dBu n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)

5351.760 55.2 - | 7400 | 18.76 1000.0 1000.000 | 150.0 | V -39.0 96.0 | 14.1

5351.760 424 | 5400 | 1162 1000.0 1000.000 | 1500 | V -39.0 96.0 | 14.1
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Radio Technology = WLAN a, Operating Frequency = low, Subband = U-NII-2C

(S02_161_AB01)

alT
0T
GO
1 L 4 *
50+
£
> 1
3
S
c 407 *
°© 1
>
Q
-
0T
201
10+
0 } } } } } } } } } |
5455 LY hah7 545§ 5459 h460
Frequency in MHz
Final_Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBu n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
5457.250 428 | 54.00 | 11.22 1000.0 1000.000 | 150.0 | V 11.0 105.0 | 145
5457.250 55.6 - | 7400 | 1842 1000.0 1000.000 | 150.0 | V 11.0 105.0 | 145
5459.670 427 | 54.00 | 11.30 1000.0 1000.000 | 150.0 | H -182.0 15.0 | 145
5459.670 55.6 — | 7400 | 1835 1000.0 1000.000 | 1500 | H -182.0 15.0 | 145
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Radio Technology = WLAN a, Operating Frequency = high, Subband = U-NII-2C

(S02_161_AB01)

alT
0T
GO
1 o
50+
£
> 1
3
S
c 407
°© 1
>
Q
-
0T
201
10+
0 } } } } } } } } } |
h72h h726 hye? 5728 h729 h730
Frequency in MHz
Final_Result
Frequency | MaxPea | CAvera | Limi | Marg Meas. Bandwi | Heig | Pol | Azimu | Elevati | Cor
(MHz) k ge t in Time dth ht th on r.
(dBpV/ | (dBupV/ | (dBp | (dB) (ms) (kHz) (cm) (deg) (deg) | (dB/
m) m) V/m) m)
5726.403 55.5 -- | 68.2 | 12.69 1000.0 | 1000.00 | 150. | V 44.0 100.0 | 14.2
5726.403 42.6 1000.0 | 1000.00 | 150. | V 44.0 100.0 | 14.2
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Radio Technology = WLAN a, Operating Frequency = low, Subband = U-NII-3
(S02_161_AB01)

Level in dBuV/m

ra
—_
1
T

—_
)
1
T

1] 1 1 1 1 1 1 } } } 1 1 1 1 1

5716 5720 5725 5730 5736 5740 5745 5750
Frequency in MHz

Final_Result

Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.

(MHz) (dBuV/m) e (dBu n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)

5724.600 534 1000.0 1000.000 | 150.0 | H 52.0 910 | 142

5724.600 69.5 - | 1212 | 5181 1000.0 1000.000 | 150.0 | H 52.0 910 | 142
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Radio Technology = WLAN a, Operating Frequency = high, Subband = U-NII-3
(S02_161_AB01)

Level in dBuV/m

ra
—_
1
T

—_
)
1
T

0 : ' : : : : i | | |
HBR4 5856 5a58 5BED
Frequency in MHz

Final_Result

Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.

(MHz) (dBuV/m) e (dBu n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)

5850.900 435 1000.0 1000.000 | 150.0 | V -145.0 -120 | 149

5850.900 56.1 - | 1201 64.05 1000.0 1000.000 | 150.0 | V -145.0 -120 | 149
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%layers

Radio Technology = WLAN a, Operating Frequency = low, Subband = U-NII-1
(S01_161_AA01)

Ref Level 25.00 dBm  Offset 12,4048 ® RBW 1 MHz
o Att 1548 SWT 2,01 ms ® VBW 3MHz Mode Auto Sweep
08 dBm
[5.150 000 GHz
M1[1]| -27.77 dBm

[5.150 000 GHz

1 Frequency Sweep
Line FCC_AV_RESTRICTHD_BANDS
20 d

PASS

| -20 dem——————
[FCC_PK_RESTRICTED_BANDS M
i

o N WMWWWMWM bbb AL A

NPT 1
[FCE Y RESTRICTED_BANDS! vd i LR i

/ T
| =50_d S Y I —
60 d
70 d
5.1 GHz 2001 pts 30.0 MHz, 5.4 GHz
2 Marker Table
ML 1 5.15 GHz -27.77 dBm
M2 2 5.15 GHz -43.08 dBm
M3 1 5.148 5 GHz 6.55 dBm
M4 2 5.15 GHz -43.08 dBm
T

13:05:46 16.03.2022

Radio Technology = WLAN a, Operating Frequency = high, Subband = U-NII-2A
(S01_161_AA01)

56L

RefLevel 25.00 dBm Offset 12.40dB ® RBW 1 MHz
o Att 1548 SWT 201 ms ® VBW 3MHz Mode Auto Sweep Count 10000/10000

1 Frequency Sweep
M4[2]| -43.99 dBm

p Line FCC_|AV_RESTRICTHD_BANDS PASS
|5.350 150 GHz
[ ML[1]| -24.48 dBm
o \ I5.350 000 GHz
v ,V\_W
10 d \‘\W
|20 ,{
[FCC_PK_RESTRICTED_BANDS )J)/( \ ¥
- LN
, ) WMW
FCC,AVTRESTR[CT'D,BANH 4 A A}‘».-" it it 009) J K y
oL Sy
]
-50 dBr
ST e N Y S e—
60 d
0d
3.1 GHz 2001 pts 30.0 MHz, 9.4 GHz
2 Marker Table
ML 1 5.35 GHz -24.48 dBm
M2 2 5.35 GHz -44.06 dBm
M3 1 5.35045 GHz -24.97 dBm
M4 2 5.35015 GHz -43.99 dBm
o

13:22:02 16.03.2022
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Radio Technology = WLAN a, Operating Frequency = low, Subband = U-NII-2C
(S01_161_AA01)

Ref Level 25.00 dBm  Offset 12.40dB @ RBW 1 MHz SGL
® Att 1548 SWT  2.01ms ® VBW 3MHz Mode Auto Sweep Count 10000/ 10000
1 Frequency Sweep
Line FCC_|AV_RESTRICTHD_BANDS PASS M4[1] -30.52 dBm
20 BB e FUU ] T5407_PR_BADS 20 PASS 519679960 GH
M1[1] -31.54 dBm

54700000 GHzZ

- MWM

| -20 d Wi
[FCC_15407_PK_BANDS_2C
Mgy
v

o PO e e J

AT YT
[FCG A RESTRICTED BAND:

/

| =s0.de S
60 d
70 d
CF 5.48 GHz 2001 pts 10.0 MHz Span 100.0 MHz
2 Marker Table

ML 1 5.47 GHz -31.54 dBm

M2 2 5.46 GHz -48.06 dBm

M3 1 5.46 GHz -31.08 dBm

M4 1 5.467 996 GHz -30.52 dBm

Rty - 5 0202
15:12:29 16.03.2022

TX on 5500 MHz

SGL
Gount 10 000/10000

Ref Level 25.00dBm  Offset 12.40 dB ® RBW 1 MHz

© Att 15de  SWT  2.01 ms ® YBW 3 MHz Mode Auto Sweep
1 Frequency Sweep
Line FCC_|AV_RESTRIGTHD_BANDS PASS M4a[1] -32.42 dBm
20 d
514517870 GHz
M1[1] -29.48 dBm
wd 54688780 GHzZ
0
-10
de
il

| -20 di
fFCC_15407_PK_BANDS_2C

ML

b Ltesse

e

P ———L e =

0L AN RESTRICTED_BAND
- I —
o I A B
R
-60
-70
5,45 GHz 2001 pts 5.0 MHZ 5.5 GHz
2 Marker Table
M1 1 5.468 878 GHz -29.48 dBm
M2 2 5.46 GHz -48.40 dBm
M3 1 5.46 GHz -36.05 dBm
M4 1 5.451 787 GHz -32.42 dBm

Reaty NN % P00
19:46:33 30.06.2022

TX on 5200 MHz
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Radio Technology = WLAN a, Operating Frequency = high, Subband = U-NII-2C

Ref Level 25.00 dBm
® Att 1548 SWT
1 Frequency Sweep

(S01_161_AA01)

Offset 12.40dB ® RBW 1 MHz

2.01 ms ® YBW 3 MHz Mode Auto Sweep

[FCC_15407 SPHK.LE
Mi[1] | -28.14dBm
\)'JR\”/J\ 57250000 GHz
10 df
/ /\/\f\
od
_ A l// \\V
1 ‘u / \
20 d H fit
-
/N H\w
/_/—/—“" m‘\‘\
58 I ——
CF 5.705 GHz 2001 pts 10.0 MHz, Span 100.0 MHz
oy W - DR
15:37:59 16.03.2022
TX on 5700 MHz
Ref Level 2200 dBm Offset 2.00dB ® RBW 1 WHz SGL

© Att 15de  SWT

TOF "DUT1_3dB_UBLOX2030UFL"

2,01 ms ® VBW 3 MHz

Mode Auto Sweep

Gount 10 000/10000

Line FCC_|AV_RESTRICTED_BANDS PASS
Line FCC_15407_PK_BANDS_2C PASS /“/\f’\ \ M1[1] 28.01 dBm
® / \ 5725 1800 GHz
D /’\/\/\ \
- l/{ \\l
) il N
- M,/"‘
Y
- \ T
504
04
704
CF 5.685 GHz 2001 pts 20.0 MHz Span 200.0 MHz
Ready  [HNNENNNNN s WAL
18:26:22 17.06.2022

TX on 5680 MHz
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Ref Level 22.00 dBm  Offset 2.00 dB ® RBW 1 MHz SGL

® Att 15dB SWT 201 ms ® VBW 3 MHz Mode Auto Sweep Count 10 000/ 10000

TDF "DUT1_3dB_UBLOX2030UFL"

1 Frequency Sweep
Al

20D

57438700 GHz
M1[1] -30.32 dBm
(\/\f\ \\ 57254800 GHz

CC_|AV_RESTRICTHD_BANDS A A
Line FCC_15407_PK_BANDS_2C f PAS

: /
It
|

20 d

o

IV' T
a0 i .WWM \ WM et “’:‘ \
Iy A S TwiTwL

-40

e T
e re——
——
-s50
60 d
70 d
CF 5.685 GHz 2001 pts 20.0 MHz Span 200.0 MHz
= 17.06.2022
Ready  [NNNNNNNN W 17 g0nE2

20:07:17 17.06.2022

TX on 5660 MHz
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Radio Technology = WLAN a, Operating Frequency = low, Subband = U-NII-3
(S01_161_AA01)

RefLevel 2500 dBm  Offset 12.40dB ® RBW 1 MHz SGL
® Att 1548 SWT 201 ms ® VBW 3MHz Mode Auto Sweep Count 10000/ 10 00!
1 Frequency Sweep
FCC_AY_RESTRICTEDLBANDS TRICTHD_BANDS PASS M3[1]
20 dBrg frE FCC TS5 T07 _PR_BAND PASS

516457200 GHz

s [u’\fxx Mi[1] | -19.86 dBm
/-_/\/\_

\ 57250000 GHz

| ey,
Fi(:ﬂ_‘llSAD7_PK_BA D_3 - W ‘ MN[ / \ %%‘r’"w
VPO WSO, i PP T K

| [
| E——————
50 di
60 d
70 di
CF5.711 GHz 2001 pts 20.0 MHz, Span 200.0 MHz
2 Marker Table
ML 1 5.725 GHz -19.86 dBm
M2 1 5.65 GHz -34.98 dBm
M3 1 5.64572 GHz -35.57 dBm

Rty - 5 207202

20:02:19
20:02:19 22.07.2022

TX on 5745 MHz at 16 dBm power

Ref Level 27 40 dBm  Offset 12.40 dB ® RBW 1 MHz SGL
® Att 15dB  SWT 2.01 ms ® VBW 3 MHz Mode Auto Sweep Count 10000/10
1 Frequency Sweep
FCC_aV_RESTRICTED BANDSTRICTHD_BANDS PAl33 M3[1]
504 516406400 GHz

/\/\J/\ MI[1] -14.48 dBm
104 5,7250000 GHz

T
v

—

FCC_15407_Pi_BAND_2
a0 d M, WWM : ALY VI
il ot it 01
s AN N T
o o
| T
] | —

a0 d
704
CF 5.711 GHz 2001 pts 20.0 MHz, Span 200.0 MHz
2 Marker Table

M1 1 5.725 GHz -14.48 dBm

M2 1 5.65 GHz -33.25dBm

M3 1 5.640 64 GHz -31.28 dBm

Roody NN e 5207

15:49:47
15:49:48 16.03.2022

TX on 5745 MHz at 18 dBm power (since the lowest channel passes at 18 dBm, no further
channels were tested for lower band edge)
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Radio Technology = WLAN a, Operating Frequency = high, Subband = U-NII-3
(S01_161_AA01)

Ref Level 27.40 dBm

Offset 12.40dB ® RBW 1 MHz

SGL

o Att 1548 SWT 2,01 ms ® VBW 3MHz Mode Auto Sweep Count 10 000/10000
1 Frequency Sweep 1Pk Max - 2Rm &vg
FCC_15407 -PKBAND_SANDSTRICTHD_BANDS PASS M3[1] -30.18 dBm
20d 5,9389900 GHz
/\/\\/"\, Mi[1] | -16.51dBm

10 d \ 58500000 GHz.
y |

di | N)‘V/ \\\’!\
-10

) / \ hi;,
o L M‘J«m\” ,
M ) \ M,

_an dayh. . ) v
Sl e WMWWWMM“‘W@%
-40 df =
L \HM\_WM______
-50 di Im—
60 d
70 d
CF 5.865 GHz 2001 pts .0 MHz Span 200.0 MHz
2 Marker Table

ML 1 5.85 GHz -16.51 dBm

M2 1 5.925 GHz -34.48 dBm

M3 i 5.93899 GHz -30.18 dBm

M4 1 5, F3 -14. m

15:55:55 16.03.2022

= 16.03.2022
Ready  [NNENENNN LT

Radio Technology = WLAN n 20 MHz, Operating Frequency = low, Subband = U-NII-1
(S01_161_AA01)

Ref Level 25.00 dBm
1548 SWT

® Att

Offset 12.40dB ® RBW 1 MHz

2.01 ms ® VBW 3 MHz Mode Auto Sweep

56L

Count 10000/10000

1 Frequency Sweep

4 Line FCC_|AV_RESTI

ICTHD_BANDS PASS

M3[1]] -22.98 dBm

[5.149850 GHz
ML[1]| -25.99 dBm

15,150 000 GHz

| -20 dom———— 12
FCC_PK_RESTRICTED_BANDS '3

e

My sl
o aliREs TricT

TN T
bt

0l

%D”VA/ — R, e
-5 —
60 di
70 d
3.1 GHz 2001 pts .0 MHZ 9.4 GHz
2 Marker Table
ML 1 5.15 GHz -25.99 dBm
M2 2 5.15 GHz -43.71 dBm
M3 1 5.14985 GHz -22.98 dBm
M4 2 5.15 GHz -43.71 dBm
»  16.03.2022
ready  [NNENENNN o ORI
13:08:35 16.03.2022
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Radio Technology = WLAN n 20 MHz, Operating Frequency = high, Subband = U-NII-2A
(S01_161_AA01)

RefLevel 2500 dBm  Offset 12.40dB ® RBW 1 MHz
® Att 1548 SWT 201 ms ® VBW 3MHz Mode Auto Sweep

1 Frequency Sweep
Line FCC_|
20 d

15.350 000 GHz

M1[1]| -26.33 dBm
o {W\/\

[5.350 000 GHz

e rM
| -20 d i
FCC_PK_RESTRICTED_BANDS J \ \%1 v

a0 d ot £
WMWM J k\ WWH‘IWWW
T e [T T i Aol i b
e N Y PR —_
|

i i— I ——
60 d
70 d
5.1 GHz 2001 pts 30.0 MHz, 5.4 GHz
2 Marker Table

ML 1 5.35 GHz -26.33 dBm

M2 2 5.35 GHz -44.82 dBm

M3 1 5.354 95 GHz -25.30 dBm

M4 2 5.35 GHz -44.82 dBm

= 16.03.2022
Ready  [NNENENNN & hs1a6

14:51:46 16.03.2022

Radio Technology = WLAN n 20 MHz, Operating Frequency = low, Subband = U-NII-2C
(S01_161_AA01)

RefLevel 2500 dém  Offset 12.40dB  RBW 1 MHz SGL

® Att 1548 SWT  2.01ms ® VBW 3 MHz Mode Auto Sweep Count 10 000/ 10000

1 Frequency Sweep &
Line FCC_|AV_RESTRICTHD_BANDS PASS M4[1] -30.30 dBm
20 0By e FCC TS 407 _PR_BANDS_ZC PASS 514676960 GHz
f i i M1[1] -32,92 dBm
wod 5{4700000 GHZ

—

o
10 d .JJ/ \
| -20 d
FCC_15407_PK_BANDS_2C \“‘\\"J\\
T
3 v L, _—

-30

W ] C

Y
L RESTRICTED_BAND!

2 | [ ]
P

| =50 dam——

60d

704

CF 5.48 GHz 2001 pts 10.0 MHz Span 100.0 MHz

2 Marker Table

ML 1 5.47 GHz -32.92 dBm
M2 2 5.46 GHz -48.34 dBm
M3 1 5.46 GHz -32.14 dBm
Md 1 . z -30.. m

= 16.03.2022
ready  [NNENENNN O O

15:20:35 16.03.2022
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Radio Technology = WLAN n 20 MHz, Operating Frequency = high, Subband = U-NII-2C
(S01_161_AA01)

RefLevel 2500 dBm  Offset 12.40dB ® RBW 1 MHz SGL
® Att 1548 SWT 201 ms ® VBW 3MHz Mode Auto Sweep Count 10000/10 000
1 Frequency Sweep 1Pk Max - 2Rm Avg
[FCC_L5407 SPICIBANDSZ2CDS TRICTHD_BANDS PASS M2[1] -27.57 dBm
20 derkineFGE115407 PIC BANDS. 2¢ PASS slr257000GRE
M1[1] -27.90 dBm
o 57250000 GHz
o S g

04
— I—
/_/—/—”_// T |
i ] \—_‘~

s0d
04

CF 5.705 GHz 2001 pts 10.0 MHz, Span 100.0 MHz

. 16.03.2022

Ready NN % 15:39:49

15:39:50 16.03.2022

Radio Technology = WLAN n 20 MHz, Operating Frequency = low, Subband = U-NII-3
(S01_161_AA01)

RefLevel 27 .40 dBm Offset 12.40dB ® RBW 1 MHz 56L
o Att 1548 SWT 201 ms ® VBW 3MHz Mode Auto Sweep Count 10000/10000
1 Frequency Sweep |
[FCC_A\V_RESTRICTEDBANDSTRICTHD_BANDS PAsSS M3[1]
20 d 5/649630.0 GHz
M1[1] -15.57 dBm

57250000 GHz

oa . ;
[FCC_15407_PK_BAND_3 Mﬂwﬂh"ﬂ / W
-30d b W‘M‘m )*'Jw‘l"éhv,?“lw“ﬂfﬁm
[ MWWWMWWMWWMW“ "
//‘/_/ M\\
]

50 4
“60 d
70 d
CF5.711 GHz 2001 pts 20.0 MHz, Span 200.0 MHz
2 Marker Table

ML 1 5.725 GHz -15.57 dBm

M2 1 5.65 GHz -35.98 dBm

M3 1 5.649 63 GHz -33.55 dBm

woary - e 202

15:51:31
15:51:31 16.03.2022
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Radio Technology = WLAN n 20 MHz, Operating Frequency = high, Subband = U-NII-3
(S01_161_AA01)

RefLevel 27 .40 dBm  Offset 12.40dB ® RBW 1 MHz SGL
® Att 1548 SWT 201 ms ® VBW 3MHz Mode Auto Sweep Count 10000/100
1 Frequency Sweep
[FCC_15407 PICIBAND_BANDS TRICTHD_BANDS PASS M3[1]
20 d 5/931-660-0-GHz-
M1[1] -19.99 dBm

[ e 5/8500000 GHz

-30 d A W | T
il ./ . WWWWWWWWMMWM o

40 df
L] \\—\x_
T d
~60 d
70 d
CF 5.865 GHz 2001 pts 20.0 MHz, Span 200.0 MHz
2 Marker Table
ML 1 5.85 GHz -19.99 dBm
M2 1 5.925 GH:z -37.30 dBm
M3 1 5.931 GHz -33.55 dBm
M4 1 Z =17. m

= 16.03.2022
Ready  [NNENENNN T

15:57:38 16.03.2022

Radio Technology = WLAN n 40 MHz, Operating Frequency = low, Subband = U-NII-1
(S01_161_AA01)

RefLevel 25.00 dBm Offset 12.40dB ® RBW 1 MHz 56L

o Att 1548 SWT 201 ms ® VBW 3MHz Mode Auto Sweep Count 10000/10000

1 Frequency Sweep
4 Line FCC_|AV_RESTI

ICTHD_BANDS

[5.150 000 GHz
ML[1]| -23.86 dBm

o d [W /‘/"M\ I5.150 000 GHZ
) d\\

|
il

| -20 dem——f———
FCC_PK_RESTRICTED_BANDS Y

N
/ \ e L

ety

Feoua BESTRICTED_BANDS W’V T L e 1
/V,MW-J S Wil AT e

[ o)

3.1 GHz 2001 pts 30.0 MHz, 9.4 GHz
2 Marker Table

ML 1 5.15 GHz -23.86 dBm
M2 2 5.15 GHz -44.28 dBm
M3 1 5.15 GHz -23.86 dBm
M4 2 5.15 GHz -44.28 dBm

= 16.03.2022
ready  [NNENENNN o O

13:13:49 16.03.2022
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Radio Technology = WLAN n 40 MHz, Operating Frequency = high, Subband = U-NII-2A

Ref Level 25.00 dBm
® Att 15dB  SWT

1 Frequency Sweep
Line FCC_|
20 d

(S01_161_AA01)

Offset 12.40dB ® RBW 1 MHz
201 ms ® YBW 3 MHz

Mode Auto Sweep

15.357 650 GHz
-25.32 dBm
[5.350 000 GHz

|

“10d

=

| -20 d —
[FCC_PK_RESTRICTED_BANDS = o M'
TN
o W
“‘“"“ ] | Sty
GG, A RESTRICTED BAND U ook .AwMV‘"W .
[y aroft R VIR - ~
/ \«1{\
| 250 dem—— ————
60 d
70 d
5.1 GHz 2001 pts 30.0 MHz, 5.4 GHz
2 Marker Table
ML 1 5.35 GHz -25.32 dBm
M2 2 5.35 GHz -44.78 dBm
M3 1 5.35765 GHz -24.85 dBm
M4 2 5.35 GHz -44.78 dBm
e
14:53:27 16.03.2022

Radio Technology = WLAN n 40 MHz, Operating Frequency = low, Subband = U-NII-2C

Ref Level 25.00 dBm
o Att 1548 SWT

(S01_161_AAO01)

Offset 12.40dB ® RBW 1 MHz
2,01 ms ® VBW 3 MHz

Mode Auto Sweep

56L
Count 1

0000/10000

1 Frequency Sweep

Line FCC_|AV_RESTRICTHD_BANDS PASS M4[1] -28.68 dBm
20 43N FCT ] T5407 _PR_BADS 7T PASS 51469 1450 GHz
M1[1] ‘ -28.98 dBm
o r"hm,\h A5 4700000 GHZ
o
» / \\
| -20 d i
FCC_15407_PK_BANDS_2C iy MW
B v W
E'c_c__TAv,RESTR[cT'D,B'AN?" iy i
. | I
S
50 d
60 d
0 d
CF 5.48 GHz 2001 pts 10.0 MHz, Span 100.0 MHz
2 Marker Table
ML 1 5.47 GHz -28.98 dBm
M2 2 5.46 GHz -48.63 dBm
M3 1 5.46 GHz -34.84 dBm
M4 1 5.469145 GHz -28.68 dEm
o
15:27:15 16.03.2022
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Radio Technology = WLAN n 40 MHz, Operating Frequency = high, Subband = U-NII-2C
(S01_161_AA01)

RefLevel 2500 dBm  Offset 12.40dB ® RBW 1 MHz
® Att 1548 SWT 201 ms ® VBW 3MHz Mode Auto Sweep

SGL

Count 10000/10 000

1 Frequency Sweep 1Pk Max — 2Rm Avg
[FCC_L5407 SPICIBANDSZ2CDS TRICTHD_BANDS PASS M2[1] -30.13 dBm
20 derkineFGE115407 PIC BANDS. 2¢ PASS I S
M1[1] -30.57 dBm
57250000 GHz
ligd
-1 d \ ‘“w
\ WMM "
-30 d “MM;JM T
e ]
40 d
N
e—————
—
50 d
60 d
70 d
CF 5.705 GHz 2001 pts 10.0 MHz Span 100.0 MHz

15:43:45 16.03.2022

= 16.03.2022
Ready  [NNENENNN & eaaas

Radio Technology = WLAN n 40 MHz, Operating Frequency = low, Subband = U-NII-3
(S01_161_AA01)

RefLevel 27 .40 dBm Offset 12.40dB ® RBW 1 MHz

o Att 1548 SWT 201 ms ® VBW 3 MHz

1 Frequency Sweep

Mode Auto Sweep

56L

FCC_AY_RESTRICTED BANDSTRICTHD_BANDS

5649-930-0-GHz-

20 df

M1[1] | -13.42dBm
ot 2 57250000 GHz

My

Y

e

20 d

[FCC_15407_PK_BAND_3

\ ]

-30 d 1

AT TN Fm e

CF5.711 GHz

2001 pts

.0 MHzZ,

Span 200.0 MHz

2 Marker Table

5.725 GHz
5.65 GHz
5.649 93 GHz
. Z

-13.42 dBm
-35.28 dBm

-34.17 dBm
-12. m

15:53:38 16.03.2022
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Radio Technology = WLAN n 40 MHz, Operating Frequency = high, Subband = U-NII-3
(S01_161_AA01)

RefLevel 27 .40 dBm  Offset 12.40dB ® RBW 1 MHz SGL
® Att 1548 SWT 201 ms ® VBW 3MHz Mode Auto Sweep Count 10000/10 000
1 Frequency Sweep 1Pk Max - 2Rm Avg
[FCC_15407 PICIBAND_BANDS TRICTHD_BANDS PASS M4[1] 222,31 dBm
20 d 5/850-560-0-GHz-
M1[1] -23.88 dBm

10 dbmh e 58500000 GHz

14

e |
N
50 —
~60 d
70 d
CF 5.865 GHz 2001 pts 20.0 MHz, Span 200.0 MHz
2 Marker Table
ML 1 5.85 GHz -23.88 dBm
M2 1 5.925 GHz -36.33 dBm
M3 1 5.937 09 GHz -31.12 dBm
M4 1 5. H =22, m

= 16.03.2022
Ready  [NNENENNN LT

16:00:22 16.03.2022

5.8.5 TEST EQUIPMENT USED

- Radiated Emissions FAR 5 GHz FCC
-  R&S TS8997
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5.9 DYNAMIC FREQUENCY SELECTION

Standard FCC Part 15 Subpart E

The test was performed according to:
KDB 905462 D02

5.9.1 TEST DESCRIPTION

The Equipment Under Test (EUT) was set up in a shielded room for the DFS measurements.
Since the EUT is a slave device without radar detection, it was connected to another device
acting as master with radar detection.

Spectum |  Trigger

J' > Analyzer ol
DFS

Spiitter!
Master

Y

Combines Direct Coupler
-

- —p| 50 Ohm

Y

A
Signal

Generator
(not used)

Splitter!

I
E UT Combiner ‘_|_

Vector Signal
Generator

for Radar Pulse
Generation

After setting up a connection to the Master using the maximum supported bandwidth of the
EUT, a radar pulse of type 0 was send from the vector signal generator.

At the same time the spectrum analyser is triggered by the vector signal generator and a trace
is recorded:

Analyzer settings:

e Resolution Bandwidth (RBW): 3 MHz
Video Bandwidth (VBW): 3 MHz
Trace: Clear/Write
Sweeps: Single Sweep
Sweeptime: 20 s
Detector: Peak
Trigger: External

In addition to the plot also the trace data is recorded to calculate the Channel Closing Time.

Afterwards the test is repeated with a sweep time of 32 minutes to monitor the Non-occupancy
period.
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Limits according KDB 905462 D02 UNII DFS Compliance Procedures New Rules

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds
Channel Move Time 10 seconds

See Note 1.

Channel Closing Transmission Time

200 milliseconds + an aggregate of 60 milliseconds
over remaining 10 second period.
See Notes 1 and 2.

Note 1: Channel Move Time and the Channel Closing Transmission Time should be performed with Radar
Type 0. The measurement timing begins at the end of the Radar Type 0 burst.

Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds starting at the
beginning of the Channel Move Time plus any additional intermittent control signals required to facilitate
a Channel move (an aggregate of 60 milliseconds) during the remainder of the 10 second period. The
aggregate duration of control signals will not count quiet periods in between transmissions.

5.9.3 TEST PROTOCOL

Ambient temperature: 24 °C
Air Pressure: 1008 hPa
Humidity: 40 %
WLAN ac-Mode; 80 MHz
Aggregate
ch. | froo sf:rc:ﬁSizoono Channel | Transmissions
Ch. | Center Limit | Margin . within
ms to 10 s after move time
No. Freq. [ms] [ms] oy - Non-occupancy
end of radar within 10 s .
[MHz] period
pulse
[ms]
106 5530 6.7 60.0 53.3 yes none

Remark: Used Master device: Linksys WRT3200ACM, S/N: 1981160B900782, SW: 1.0.8.199531,

FCC ID: Q87-WRT3200ACM

Please see next sub-clause for the measurement plot.
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5.9.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF

Level in dBm

Level in dBm

APPLICABLE)

(S01_161_ADO01)

Channel Move Time

T

|
|
0TI I
+1 |
20+l ]
Al |
I |
-40-
I t i t i i t t i i i i i t i t i i t t i
0 2 4 6 8 10 12 14 16 18 20
Timeins
Channel Move Time Threshold
Start of Radar — — —  Trigger at end of Radar
First 200ms of Channel Closing Tx Time — — —  10sec Channel Move Time Limit
Last measured edge of Channel Closing Tx Time
Channel Move Time first 200ms
20T
T I 1
0" | |
| | |
| |
_20- ' } 1
4 | |
| |
-40-
! i i i i i i } i i i
0 50 100 150 200 250
Time in ms
Channel Move Time first 200ms Threshold
Start of Radar — — —  Trigger at end of Radar

First 200ms of Channel Closing Tx Time
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Non-occupancy period

Level in dBm
5 o oo
-+ttt

0 500 1000 1500 1860
Timeins

Non-occupancy period = Threshold

5.9.5 TEST EQUIPMENT USED
-  R&S TS8997
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1 Conducted Emissions FCC
Conducted Emissions AC Mains for FCC standards
Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
1.1 MFS Rubidium Datum GmbH 002 2021-11 2022-11
Frequency
Normal MFS
1.2 Opus10 TPR T/P Logger 13 [Lufft Mess- und 13936 2021-10 2023-10
(8253.00) Regeltechnik GmbH
1.3 Chroma 6404  |AC Source Chroma ATE INC. 64040001304
1.4 Shielded Room [Shielded Room|Frankonia Germany |-
02 4m x 3m EMC Solution GmbH
1.5 ESH3-Z5 Two-Line V-  |Rohde & Schwarz [829996/002 2021-08 2023-08
Network (EUT)|GmbH & Co. KG
1.6 ESR 7 EMI Receiver / [Rohde & Schwarz (101424 2021-01 2023-01
Spectrum
Analyzer
1.7 Opus10 THI T/H Logger 02 |Lufft Mess- und 7489 2021-10 2023-10
(8152.00) Regeltechnik GmbH
2 R&S TS8997
2.4 and 5 GHz Bands Conducted Test Lab
Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
2.1 MFS Rubidium Datum GmbH 002 2021-11 2022-11
Frequency
Normal MFS
2.2 Opus10 TPR T/P Logger 13 |Lufft Mess- und 13936 2021-10 2023-10
(8253.00) Regeltechnik GmbH
2.3 SMB100A Signal Rohde & Schwarz |107695 2021-06 2024-06
Generator 9
kHz - 6 GHz
2.4 EX520 Digital Extech Instruments (05157876 2022-06 2024-06
Multimeter 12 |Corp
2.5 NGSM 32/10 Power Supply |[Rohde & Schwarz |3456 2022-01 2024-01
GmbH & Co. KG
2.6 Temperature Temperature |Weiss 59226012190010|2022-05 2024-05
Chamber KWP  |Chamber
120/70 Weiss 01
2.7 Temperature Temperature |Votsch 58566002150010|2022-05 2024-05
Chamber VT Chamber
4002 Votsch 03
2.8 FSW43 Signal Rohde & Schwarz (102013 2021-06 2023-06
analyser GmbH & Co. KG
2.9 Opus10 THI T/H Logger 14 |Lufft Mess- und 13993 2021-08 2023-08
(8152.00) Regeltechnik GmbH
2.10 SMBV100A Vector Signal |Rohde & Schwarz |259291 2019-11 2022-11
Generator 9
kHz - 6 GHz
2.11 OSP120 Contains Rohde & Schwarz |101158 2021-08 2024-08
Power Meter
and Switching
Unit OSP-
B157W8
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3 Radiated Emissions FAR 5 GHz FCC
Radiated Emissions Tests for 5 GHz bands in a fully anechoic room
Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
3.1 Opus10 TPR T/P Logger 13 |Lufft Mess- und 13936 2021-10 2023-10
(8253.00) Regeltechnik GmbH
3.2 AMF- Broadband Miteq
7D00101800- |Amplifier 100
30-10P-R MHz - 18 GHz
3.3 Anechoic FAR, 8.80m x |Albatross Projects |P26971-647-001-2021-04 2023-04
Chamber 03 4.60m X PRB
4.05m (I x w x
h)
3.4 Fluke 177 Digital Fluke Europe B.V. 86670383 2022-06 2024-06
Multimeter 03
(Multimeter)
3.5 1S4-18002600- |Broadband Miteq 849785
32-5P Amplifier 18
GHz - 26 GHz
3.6 FSW 43 Spectrum Rohde & Schwarz |103779 2021-06 2023-06
Analyzer
3.7 EP 1200/B, AC Source, Spitzenberger & B6278
NA/B1 Amplifier with |Spies GmbH & Co.
integrated KG
variable
Oscillator
3.8 3160-09 Standard Gain EMCO Elektronic 00083069
Pyramidal GmbH
Horn Antenna
26.5 GHz
3.9 WHKX 7.0/18G- |High Pass Wainwright 09
8SS Filter Instruments GmbH
3.10 TT 1.5 WI Turn Table Maturo GmbH -
3.11 3160-10 Standard Gain EMCO Elektronic 00086675
Pyramidal GmbH
Horn Antenna
40 GHz
3.12 Opus 20 THI ThermoHygro |Lufft Mess- und 115.0318.0802.0|2020-10 2022-10
(8120.00) Datalogger Regeltechnik GmbH |33
3.13 TD1.5-10kg EUT Tilt Device|Maturo GmbH TD1.5-
(Rohacell) 10kg/024/37907
09
3.14 PAS 2.5 - 10 kg |Antenna Mast [Maturo GmbH -
3.15 AFS42- Broadband Miteq 2035324
00101800-25-S-|Amplifier 25
42 MHz - 18 GHz
3.16 HF 907 Double-ridged Rohde & Schwarz |102444 2021-09 2024-09
horn
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4 Radiated Emissions SAC H-Field
Radiated emission tests in the H-Field in a semi anechoic room
Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
4.1 Opus10 TPR T/P Logger 13 |Lufft Mess- und 13936 2021-10 2023-10
(8253.00) Regeltechnik GmbH
4.2 ESW44 EMI Receiver / Rohde & Schwarz (101603 2022-01 2024-01
Spectrum GmbH & Co. KG
Analyzer
4.3 Anechoic SAC/FAR, Frankonia none
Chamber 01 10.58 m x
6.38 m x 6.00
m
4.4 Opus10 THI T/H Logger 10 |Lufft Mess- und 12488 2021-08 2023-08
(8152.00) Regeltechnik GmbH
4.5 EP 1200/B, AC Source, Spitzenberger & B6278
NA/B1 Amplifier with |Spies GmbH & Co.
integrated KG
variable
Oscillator
4.6 DS 420S Turn Table 2 |HD GmbH 420/573/99
m diameter
4.7 HFH2-Z2 Loop Antenna |Rohde & Schwarz |829324/006 2021-01 2024-01
+ 3 Axis GmbH & Co. KG
Tripod
5 Radiated Emissions SAC up to 1 GHz
Radiated emission tests up to 1 GHz in a semi anechoic room
Ref.No.| Device |Description| Manufacturer Serial Number Last Calibration
Name Calibration Due
5.1 Opus10 TPR [T/P Logger 13 |Lufft Mess- und 13936 2021-10 2023-10
(8253.00) Regeltechnik GmbH
5.2 ESW44 EMI Receiver /Rohde & Schwarz 101603 2022-01 2024-01
Spectrum GmbH & Co. KG
Analyzer
5.3 Anechoic SAC/FAR, Frankonia none
Chamber 01 |10.58 m x
6.38 m x 6.00
m
5.4 HL 562 Biconical-log- |Rohde & Schwarz 830547/003 2021-09 2024-09
ULTRALOG |per antenna |GmbH & Co. KG
(30 MHz - 3
GHz) with HL
562E
biconicals
5.5 Opus10 THI ([T/H Logger 10|Lufft Mess- und 12488 2021-08 2023-08
(8152.00) Regeltechnik GmbH
5.6 EP 1200/B, |AC Source, Spitzenberger & B6278
NA/B1 Amplifier with |[Spies GmbH & Co.
integrated KG
variable
Oscillator
5.7 DS 420S Turn Table 2 |[HD GmbH 420/573/99
m diameter
5.8 AM 4.0 Antenna Mast |Maturo GmbH AM4.0/180/11920513
4 m

The calibration interval is the time interval between “Last Calibration” and “Calibration Due”
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7 ANTENNA FACTORS, CABLE LOSS AND SAMPLE CALCULATIONS

This chapter contains the antenna factors with their corresponding path loss of the used
measurement path for all antennas as well as the insertion loss of the LISN.

7.1 LISN R&S ESH3-Z5 (150 KHZ - 30 MHZ)

cable
LISN loss
insertion | (incl. 10
loss dB
ESH3- atten-
Frequency Corr. Z5 uator)
MHz dB dB dB
0.15 10.1 0.1 10.0
5 10.3 0.1 10.2
7 10.5 0.2 10.3
10 10.5 0.2 10.3
12 10.7 0.3 10.4
14 10.7 0.3 10.4
16 10.8 0.4 10.4
18 10.9 0.4 10.5
20 10.9 0.4 10.5
22 11.1 0.5 10.6
24 11.1 0.5 10.6
26 11.2 0.5 10.7
28 11.2 0.5 10.7
30 11.3 0.5 10.8
Sample calculation
Uusn (dB pV) = U (dB pV) + Corr. (dB)
U = Receiver reading
LISN Insertion loss = Voltage Division Factor of LISN
Corr. = sum of single correction factors of used LISN, cables, switch units (if used)
Linear interpolation will be used for frequencies in between the values in the table.
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7.2 ANTENNA R&S HFH2-Z2 (9 KHZ - 30 MHZ)

cable cable cable cable distance diimit dused
loss 1 loss 2 loss 3 loss 4 corr. (meas. (meas.
AF (inside (outside (switch (to (-40 dB/ | distance | distance
Frequency | HFH-Z2) Corr. chamber) | chamber) unit) receiver) | decade) (limit) (used)
MHz dB (1/m) dB dB dB dB dB dB m m
0.009 20.50 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.01 20.45 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.015 20.37 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.02 20.36 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.025 20.38 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.03 20.32 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.05 20.35 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.08 20.30 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.1 20.20 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.2 20.17 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.3 20.14 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.49 20.12 -79.6 0.1 0.1 0.1 0.1 -80 300 3
0.490001 20.12 -39.6 0.1 0.1 0.1 0.1 -40 30 3
0.5 20.11 -39.6 0.1 0.1 0.1 0.1 -40 30 3
0.8 20.10 -39.6 0.1 0.1 0.1 0.1 -40 30 3
1 20.09 -39.6 0.1 0.1 0.1 0.1 -40 30 3
2 20.08 -39.6 0.1 0.1 0.1 0.1 -40 30 3
3 20.06 -39.6 0.1 0.1 0.1 0.1 -40 30 3
4 20.05 -39.5 0.2 0.1 0.1 0.1 -40 30 3
5 20.05 -39.5 0.2 0.1 0.1 0.1 -40 30 3
6 20.02 -39.5 0.2 0.1 0.1 0.1 -40 30 3
8 19.95 -39.5 0.2 0.1 0.1 0.1 -40 30 3
10 19.83 -39.4 0.2 0.1 0.2 0.1 -40 30 3
12 19.71 -39.4 0.2 0.1 0.2 0.1 -40 30 3
14 19.54 -39.4 0.2 0.1 0.2 0.1 -40 30 3
16 19.53 -39.3 0.3 0.1 0.2 0.1 -40 30 3
18 19.50 -39.3 0.3 0.1 0.2 0.1 -40 30 3
20 19.57 -39.3 0.3 0.1 0.2 0.1 -40 30 3
22 19.61 -39.3 0.3 0.1 0.2 0.1 -40 30 3
24 19.61 -39.3 0.3 0.1 0.2 0.1 -40 30 3
26 19.54 -39.3 0.3 0.1 0.2 0.1 -40 30 3
28 19.46 -39.2 0.3 0.1 0.3 0.1 -40 30 3
30 19.73 -39.1 0.4 0.1 0.3 0.1 -40 30 3
Sample calculation
E (dB pvV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
distance correction = -40 * LOG (dviimit/ dused)
Linear interpolation will be used for frequencies in between the values in the table.
Table shows an extract of values
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7.3 ANTENNA R&S HL562 (30 MHZ - 1 GHZ)

(diimit = 3 m)
cable cable cable cable distance diimit dused
AF loss 1 loss 2 loss 3 loss 4 corr. (meas. (meas.
R&S (inside (outside (switch (to (-20 dB/ | distance | distance
Frequency HL562 Corr. chamber) | chamber) unit) receiver) | decade) (limit) (used)
MHz dB (1/m) dB dB dB dB dB dB m m
30 18.6 0.6 0.29 0.04 0.23 0.02 0.0 3 3
50 6.0 0.9 0.39 0.09 0.32 0.08 0.0 3 3
100 9.7 1.2 0.56 0.14 0.47 0.08 0.0 3 3
150 7.9 1.6 0.73 0.20 0.59 0.12 0.0 3 3
200 7.6 1.9 0.84 0.21 0.70 0.11 0.0 3 3
250 9.5 2.1 0.98 0.24 0.80 0.13 0.0 3 3
300 11.0 2.3 1.04 0.26 0.89 0.15 0.0 3 3
350 12.4 2.6 1.18 0.31 0.96 0.13 0.0 3 3
400 13.6 2.9 1.28 0.35 1.03 0.19 0.0 3 3
450 14.7 3.1 1.39 0.38 1.11 0.22 0.0 3 3
500 15.6 3.2 1.44 0.39 1.20 0.19 0.0 3 3
550 16.3 3.5 1.55 0.46 1.24 0.23 0.0 3 3
600 17.2 3.5 1.59 0.43 1.29 0.23 0.0 3 3
650 18.1 3.6 1.67 0.34 1.35 0.22 0.0 3 3
700 18.5 3.6 1.67 0.42 1.41 0.15 0.0 3 3
750 19.1 4.1 1.87 0.54 1.46 0.25 0.0 3 3
800 19.6 4.1 1.90 0.46 1.51 0.25 0.0 3 3
850 20.1 4.4 1.99 0.60 1.56 0.27 0.0 3 3
900 20.8 4.7 2.14 0.60 1.63 0.29 0.0 3 3
950 21.1 4.8 2.22 0.60 1.66 0.33 0.0 3 3
1000 21.6 4.9 2.23 0.61 1.71 0.30 0.0 3 3
(dLimit = 10 m)
30 18.6 -9.9 0.29 0.04 0.23 0.02 -10.5 10 3
50 6.0 -9.6 0.39 0.09 0.32 0.08 -10.5 10 3
100 9.7 -9.2 0.56 0.14 0.47 0.08 -10.5 10 3
150 7.9 -8.8 0.73 0.20 0.59 0.12 -10.5 10 3
200 7.6 -8.6 0.84 0.21 0.70 0.11 -10.5 10 3
250 9.5 -8.3 0.98 0.24 0.80 0.13 -10.5 10 3
300 11.0 -8.1 1.04 0.26 0.89 0.15 -10.5 10 3
350 12.4 -7.9 1.18 0.31 0.96 0.13 -10.5 10 3
400 13.6 -7.6 1.28 0.35 1.03 0.19 -10.5 10 3
450 14.7 -7.4 1.39 0.38 1.11 0.22 -10.5 10 3
500 15.6 -7.2 1.44 0.39 1.20 0.19 -10.5 10 3
550 16.3 -7.0 1.55 0.46 1.24 0.23 -10.5 10 3
600 17.2 -6.9 1.59 0.43 1.29 0.23 -10.5 10 3
650 18.1 -6.9 1.67 0.34 1.35 0.22 -10.5 10 3
700 18.5 -6.8 1.67 0.42 1.41 0.15 -10.5 10 3
750 19.1 -6.3 1.87 0.54 1.46 0.25 -10.5 10 3
800 19.6 -6.3 1.90 0.46 1.51 0.25 -10.5 10 3
850 20.1 -6.0 1.99 0.60 1.56 0.27 -10.5 10 3
900 20.8 -5.8 2.14 0.60 1.63 0.29 -10.5 10 3
950 21.1 -5.6 2.22 0.60 1.66 0.33 -10.5 10 3
1000 21.6 -5.6 2.23 0.61 1.71 0.30 -10.5 10 3
Sample calculation
E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
distance correction = -20 * LOG (duimit/ dused)
Linear interpolation will be used for frequencies in between the values in the table.
Tables show an extract of values.
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7.4 ANTENNA R&S HF907 (1 GHZ - 18 GHZ)

4
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cable
cable loss 3
loss 1 (switch
(relay + cable unit,
AF cable loss 2 atten- cable
R&S inside (outside uator & loss 4 (to
Frequency HF907 Corr. chamber) | chamber) | pre-amp) | receiver)
MHz dB (1/m) dB dB dB dB dB
1000 24.4 -19.4 0.99 0.31 -21.51 0.79
2000 28.5 -17.4 1.44 0.44 -20.63 1.38
3000 31.0 -16.1 1.87 0.53 -19.85 1.33
4000 33.1 -14.7 2.41 0.67 -19.13 1.31
5000 34.4 -13.7 2.78 0.86 -18.71 1.40
6000 34.7 -12.7 2.74 0.90 -17.83 1.47
7000 35.6 -11.0 2.82 0.86 -16.19 1.46
cable
loss 4
cable (switch
loss 1 cable cable unit, used
AF (relay loss 2 loss 3 atten- cable for
R&S inside (inside (outside uator & loss 5 (to | FCC
Frequency HF907 Corr. chamber) | chamber) | chamber) | pre-amp) | receiver) | 15.247
MHz dB (1/m) dB dB dB dB dB dB
3000 31.0 -23.4 0.47 1.87 0.53 -27.58 1.33
4000 33.1 -23.3 0.56 2.41 0.67 -28.23 1.31
5000 34.4 -21.7 0.61 2.78 0.86 -27.35 1.40
6000 34.7 -21.2 0.58 2.74 0.90 -26.89 1.47
7000 35.6 -19.8 0.66 2.82 0.86 -25.58 1.46
cable
loss 1 cable cable cable cable cable
AF (relay loss 2 loss 3 loss 4 loss 5 loss 6
R&S inside (High (pre- (inside (outside (to
Frequency HF907 Corr. chamber) Pass) amp) chamber) | chamber) | receiver)
MHz dB (1/m) dB dB dB dB dB dB dB
7000 35.6 -57.3 0.56 1.28 -62.72 2.66 0.94 1.46
8000 36.3 -56.3 0.69 0.71 -61.49 2.84 1.00 1.53
9000 37.1 -55.3 0.68 0.65 -60.80 3.06 1.09 1.60
10000 37.5 -56.2 0.70 0.54 -61.91 3.28 1.20 1.67
11000 37.5 -55.3 0.80 0.61 -61.40 3.43 1.27 1.70
12000 37.6 -53.7 0.84 0.42 -59.70 3.53 1.26 1.73
13000 38.2 -53.5 0.83 0.44 -59.81 3.75 1.32 1.83
14000 39.9 -56.3 0.91 0.53 -63.03 3.91 1.40 1.77
15000 40.9 -54.1 0.98 0.54 -61.05 4.02 1.44 1.83
16000 41.3 -54.1 1.23 0.49 -61.51 4.17 1.51 1.85
17000 42.8 -54.4 1.36 0.76 -62.36 4.34 1.53 2.00
18000 44.2 -54.7 1.70 0.53 -62.88 4.41 1.55 1.91
Sample calculation
E (dB pV/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
Linear interpolation will be used for frequencies in between the values in the table.
Tables show an extract of values.
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7.5 ANTENNA EMCO 3160-09 (18 GHZ - 26.5 GHZ)

cable cable cable cable cable
AF loss 1 loss 2 loss 3 loss 4 loss 5
EMCO (inside (pre- (inside (switch (to
Frequency | 3160-09 Corr. chamber) amp) chamber) unit) receiver)
MHz dB (1/m) dB dB dB dB dB dB
18000 40.2 -23.5 0.72 -35.85 6.20 2.81 2.65
18500 40.2 -23.2 0.69 -35.71 6.46 2.76 2.59
19000 40.2 -22.0 0.76 -35.44 6.69 3.15 2.79
19500 40.3 -21.3 0.74 -35.07 7.04 3.11 2.91
20000 40.3 -20.3 0.72 -34.49 7.30 3.07 3.05
20500 40.3 -19.9 0.78 -34.46 7.48 3.12 3.15
21000 40.3 -19.1 0.87 -34.07 7.61 3.20 3.33
21500 40.3 -19.1 0.90 -33.96 7.47 3.28 3.19
22000 40.3 -18.7 0.89 -33.57 7.34 3.35 3.28
22500 40.4 -19.0 0.87 -33.66 7.06 3.75 2.94
23000 40.4 -19.5 0.88 -33.75 6.92 3.77 2.70
23500 40.4 -19.3 0.90 -33.35 6.99 3.52 2.66
24000 40.4 -19.8 0.88 -33.99 6.88 3.88 2.58
24500 40.4 -19.5 0.91 -33.89 7.01 3.93 2.51
25000 40.4 -19.3 0.88 -33.00 6.72 3.96 2.14
25500 40.5 -20.4 0.89 -34.07 6.90 3.66 2.22
26000 40.5 -21.3 0.86 -35.11 7.02 3.69 2.28
26500 40.5 -21.1 0.90 -35.20 7.15 3.91 2.36
Sample calculation
E (dB pv/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
Linear interpolation will be used for frequencies in between the values in the table.
Table shows an extract of values.
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7.6 ANTENNA EMCO 3160-10 (26.5 GHZ - 40 GHZ)

4
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cable cable cable cable distance duimit dused
AF loss 1 loss 2 loss 3 loss 4 corr. (meas. (meas.
EMCO (inside (outside (switch (to (-20 dB/ | distance | distance
Frequency | 3160-10 Corr. chamber) | chamber) unit) receiver) | decade) (limit) (used)
GHz dB (1/m) dB dB dB dB dB dB m m

26.5 43.4 -11.2 4.4 -9.5 3 1.0
27.0 43.4 -11.2 4.4 -9.5 3 1.0
28.0 43.4 -11.1 4.5 -9.5 3 1.0
29.0 43.5 -11.0 4.6 -9.5 3 1.0
30.0 43.5 -10.9 4.7 -9.5 3 1.0
31.0 43.5 -10.8 4.7 -9.5 3 1.0
32.0 43.5 -10.7 4.8 -9.5 3 1.0
33.0 43.6 -10.7 4.9 -9.5 3 1.0
34.0 43.6 -10.6 5.0 -9.5 3 1.0
35.0 43.6 -10.5 5.1 -9.5 3 1.0
36.0 43.6 -10.4 5.1 -9.5 3 1.0
37.0 43.7 -10.3 5.2 -9.5 3 1.0
38.0 43.7 -10.2 5.3 -9.5 3 1.0
39.0 43.7 -10.2 5.4 -9.5 3 1.0
40.0 43.8 -10.1 5.5 -9.5 3 1.0

Sample calculation

E (dB pv/m) = U (dB pV) + AF (dB 1/m) + Corr. (dB)
U = Receiver reading
AF = Antenna factor
Corr. = sum of single correction factors of used cables, switch unit, distance correction, amplifier (if applicable)
Linear interpolation will be used for frequencies in between the values in the table.
distance correction = -20 * LOG (duimit/ dused)
Linear interpolation will be used for frequencies in between the values in the table.
Table shows an extract of values.
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8 MEASUREMENT UNCERTAINTIES

Test Case Parameter Uncertainty
AC Power Line Power + 3.4 dB
Field Strength of spurious radiation Power + 5.5dB
6 dB / 26 dB / 99% Bandwidth Power + 2.9dB
Frequency + 11.2 kHz
Conducted Output Power Power + 2.2 dB
Band Edge Compliance Power + 2.2 dB
Frequency + 11.2 kHz
Frequency Stability Frequency + 25 Hz
Power Spectral Density Power + 2.2 dB

The measurement uncertainties for all parameters are calculated with an expansion factor
(coverage factor) k = 1.96. This means, that the true value is in the corresponding interval
with a probability of 95 %.

Measurement Uncertaity Measured Value Pasamark Linear {Passmark)

The verdicts in this test report are given according the above diagram:

Case Measured Value Uncertainty Range Verdict
1 below pass mark below pass mark Passed
2 below pass mark within pass mark Passed
3 above pass mark within pass mark Failed
4 above pass mark above pass mark Failed

That means, the laboratory applies, as decision rule (see ISO/IEC 17025:2017), the so called
shared risk principle.
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9 PHOTO REPORT

Please see separate photo report.
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