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Radio Technology = Bluetooth BDR, Operating Frequency = low, Measurement range = 1 GHz
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Radio Technology = Bluetooth BDR, Operating Frequency = mid, Measurement range = 1 GHz
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Radio Technology = Bluetooth BDR, Operating Frequency = high, Measurement range = 1 GHz
- 26 GHz
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MultiView Spectrum .
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Radio Technology = Bluetooth EDR 2, Operating Frequency = high, Measurement range = 1
GHz - 26 GHz
(S02_ABO01)
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Radio Technology = Bluetooth EDR 2, Operating Frequency = low, Measurement range = 1
GHz - 26 GHz
(S01_ADO02)

MultiView Spectrum .
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Radio Technology = Bluetooth EDR 3, Operating Frequency = high, Measurement range = 1
GHz - 26 GHz
(S02_ABO01)
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Radio Technology = Bluetooth EDR 3, Operating Frequency = low, Measurement range = 1
GHz - 26 GHz

(S01_ADO02)

MultiView Spectrum

RefLevel 3670 dBm Offset 4.10dB ® RBW 1 MHz
® Att 10dB SWT 101 ms ® VBW 3 MHz
TDF "DUT1_3dB_UFL_Ux"

1 Frequency Sweep
k.

Mode Auto Sweep

SGL
Count 2

000/2000

03:12:52 PM 09/06/2024

Radio Technology = Bluetooth EDR 3, Operating Frequency

GHz - 26 GHz

(S01_ADO02)

MultiView Spectrum
Ref Level 36.70 dBm  Offset 4.10dB ® RBW 1 MHz
© Att 1048 SWT 101ms ® VBW 3MHz Mode Auto Sweep

TDF "DUT1_3dB_UFL_Ux"

SGL
Count 2

e 7.47 dBm

L D_BANDS Alss 5 102 110 GHz

o D_BANDS A5 i}l L1547 dBm

2,402 110 GHz

I_BAN — — — Lt ! -
ED_BAND: L i L1 | W
i T
| ] B = et
CF 13.5 GHz 100001 pts 2.5 GHz, pan 25.0 GHz
2 Marker Table

ML 1 2.40211 GHz 15.47 dBm
M2 2 2.40211 GHz 7.47 dBm
M3 i 7.963 81 GHz -44.29 dBm
M4 2 .9 z -54. m
MS 1 21.069 42 GHz -39.34 dBm
M6 2 21.082 924 GHz -48.64 dBm

o W - LR

000/2000

03:37:53 PM 09/06/2024

TEST REPORT REFERENCE: MDE_UBLOX_2317_FCC_01

Li THD_BANDS ASS 2,441 110 GHz
'# ¢ THD_BANDS ASS Mif1] | 15.51 dBm
[2:441 110 GHz
B;w
[FCL K LPESTRICTED_BAN I 1 L - ||
il BNHW
O, b AESTRICTED RAND L il il Y
I~
| i
e d s
CF 13.5 GHz 100001 pts 2.5 GHz, Span 25.0 GHz
2 Marker Table
ML 1 2.44111 GHz 15.51 dBm
M2 2 2.44111 GHz 7.46 dBm
M3 1 7.963 81 GHz -44.15 dBm
Ma 2 7.926 GHz -53.98 dBm
M5 1 21.06942 GHz -39.09 dBm
M6 2 21.082 924 GHz -48.71 dBm
ety [ = 2024-09-06

15:37:52

= mid, Measurement range = 1

Page 96 of 171



[BUREAU |
VERITAS

Radio Technology = WLAN b, Operating Frequency = low, Measurement range = 30 MHz - 1
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Radio Technology = WLAN b, Operating Frequency = mid, Measurement range = 1 GHz - 26
GHz
(S01_ADO02)
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Radio Technology = WLAN b, Operating Frequency = high, Measurement range = 30 MHz - 1

GHz
(S01_ADO02)
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Radio Technology = Bluetooth LE 1 Mbps, Operating Frequency = low, Measurement range =
30MHz - 1 GHz
(S01_ADO02)
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Radio Technology = Bluetooth LE 1 Mbps, Operating Frequency = mid, Measurement range =

MultiView = Spectrum

1 GHz - 26 GHz
(S01_ADO02)
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Radio Technology = Bluetooth LE 2 Mbps, Operating Frequency = low, Measurement range = 1
GHz - 26 GHz
(S01_ADO02)
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Radio Technology = Bluetooth LE 2 Mbps, Operating Frequency = mid, Measurement range =
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Radio Technology = Bluetooth LE 2 Mbps, Operating Frequency = high, Measurement range =
1 GHz - 26 GHz
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5.6.5 TEST EQUIPMENT USED

- Radiated Emissions FAR 2.4 GHz FCC
- Radiated Emissions SAC H-Field

- Radiated Emissions SAC up to 1 GHz
- R&S TS8997
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5.7 BAND EDGE COMPLIANCE CONDUCTED

Standard FCC Part 15 Subpart C

The test was performed according to:
ANSI C63.10, chapter 11.11

5.7.1 TEST DESCRIPTION

For the conducted measurement, the Equipment Under Test (EUT) is placed in a shielded
room. The reference power was measured in the test case “Spurious RF Conducted Emissions”.

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.

Analyser settings:

e Lower Band Edge:
Measured range: 2310.0 MHz to 2483.5 MHz
Upper Band Edge
Measured range: 2400.0 MHz to 2500 MHz
Detector: Peak
Resolution Bandwidth (RBW): 100 kHz
Video Bandwidth (VBW): 300 kHz
Sweeptime: Auto
Sweeps: Till stable (min. 300, max. 15000)
Trace: Maxhold

Signalling

Vector Signal Generator

Unit SMBV100

Signal Generator
SMB100

Spectrum Analyser
FSV30

RF-Combiner

Switch Unit OSP120
[Power Meter OSP-B157W8]

TS8997; Band Edge Conducted
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211

21
2300 2350 2400 2450 2500 2550 2600

Frequency in MHz

Attenuation of the measurement path

5.7.2 TEST REQUIREMENTS / LIMITS

FCC Part 15.247 (d)

“In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. ...

If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general
limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall
in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated
emission limits specified in Section 15.209(a) (see Section 15.205(c)).”

For the conducted measurement the RF power at the band edge shall be “at least 20 dB below

that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power...”
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5.7.3 TEST PROTOCOL

VERITAS

Ambient temperature: 25 - 27 °C
Air Pressure: 1001 - 1010 hPa
Humidity: 40 - 56 %
BT GFSK (1-DH5)
Channel Channel Band | Spurious | Detector | RBW | Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHz] [dB]
0 2402 2400.0 -42.4 PEAK 100 17.0 -3.0 39.4
78 2480 2483.5 -45.4 PEAK 100 17.0 -3.0 42.4
BT n/4 DQPSK (2-DH5)
Channel Channel Band | Spurious | Detector | RBW Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHZz] [dB]
0 2402 2400.0 -41.7 PEAK 100 8.6 -11.4 30.3
78 2480 2483.5 -46.4 PEAK 100 8.3 -11.7 34.7
BT 8-DPSK (3-DH5)
Channel Channel Band | Spurious | Detector | RBW Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHz] [dB]
0 2402 2400.0 -38.3 PEAK 100 8.6 -11.4 26.9
78 2480 2483.5 -45.9 PEAK 100 8.5 -11.5 34.4
BT LE 1 Mbit/s
Channel Channel Band | Spurious | Detector | RBW Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHz] [dB]
0 2402 2400.0 -44.5 PEAK 100 9.7 -10.3 34.2
39 2480 2483.5 -47.6 PEAK 100 9.6 -10.4 37.2
BT LE 2 Mbit/s
Channel Channel Band | Spurious | Detector | RBW Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHZz] [dB]
0 2402 2400.0 -32.2 PEAK 100 9.7 -10.3 21.9
39 2480 2483.5 -48.2 PEAK 100 9.8 -10.2 38.0
WLAN b-Mode; 20 MHz; 1 Mbit/s
Channel Channel Band | Spurious | Detector | RBW Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHz] [dB]
1 2412 2400.0 -40.9 PEAK 100 9.1 -20.9 20.0
11 2462 2483.5 -47.4 PEAK 100 9.8 -20.2 27.2
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WLAN g-Mode; 20 MHz; 6 Mbit/s
Channel Channel Band | Spurious | Detector | RBW Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHz] [dB]
1 2412 2400.0 -34.9 PEAK 100 4.0 -26.0 8.9
11 2462 2483.5 -42.5 PEAK 100 3.4 -26.6 15.9
WLAN n-Mode; 20 MHz; MCSO
Channel Channel Band | Spurious | Detector | RBW | Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHz] [dB]
1 2412 2400.0 -31.6 PEAK 100 4.2 -25.8 5.8
11 2462 2483.5 -39.4 PEAK 100 3.7 -26.3 13.1
WLAN n-Mode; 40 MHz; MCSO
Channel Channel Band | Spurious | Detector | RBW Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHZz] [dB]
3 2422 2400.0 -46.6 PEAK 100 -0.4 -30.4 16.2
9 2452 2483.5 -45.6 PEAK 100 -1.6 -31.6 14.0
WLAN ax-Mode; 20 MHz; MCSO0
Channel Channel Band | Spurious | Detector | RBW Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHz] [dB]
1 2412 2400.0 -34.1 PEAK 100 3.3 -26.7 7.4
11 2462 2483.5 -46.3 PEAK 100 1.9 -28.1 18.2
WLAN ax-Mode; 40 MHz; MCSO0
Channel Channel Band | Spurious | Detector | RBW Ref. Limit | Margin
No. Center Edge Level [kHz] | Level | [dBm] to
Frequency Freq. [dBm] [dBm] Limit
[MHZz] [MHZz] [dB]
3 2422 2400.0 -37.3 PEAK 100 0.9 -29.1 8.2
9 2452 2483.5 -42.4 PEAK 100 -0.5 -30.5 11.9

Remark: Please see next sub-clause for the measurement plot.
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5.7.4 MEASUREMENT PLOT (EXAMPLE PLOT, SHOWING WORST CASE, IF
APPLICABLE)

Radio Technology = Bluetooth BDR, Operating Frequency = low, Band Edge = low

Level in dBm

(SO01_AA01)

_ Frequency Level
[ (MHz) (dBm) |

L 2399.949972| 424

r 2399.699833| 436

C 2399749861 436

[ 2399.899944| 439

L 2399.849017| 443

r 2399.799889| 44.8

[ 2399.099500| 45.0

L 2399.149528| 45.0
401 & 2399.649805| 456
1 i W) 2398.048916] 458
=01 . ; ! e e/ A BN 2399.549750] 459
2350 2400 2450 24835 2399.349639| 459

Freaumcy in Miz 2396.948305| 46.0

2361.778766| 46.1

Limit Sum Level x Fail 2399.599778]| -46.1

Radio Technology = Bluetooth BDR, Operating Frequency = high, Band Edge = high

(S01_AAO1)

Frequency
(MHz}

Level
{dBm) |

2483.700608

45.4

2483.650456

45.7

2484,151976

Level indBm

2486.358663

2486.408815

2484.202128

2491.424012

2484.302432

2484.352584

2489.618541

2498.696049

Frequency in MHz

Limnit Sum Level * Fail

2483.600304

2485.255319

2491.724924

2489.668693

Radio Technology = Bluetooth EDR 2, Operating Frequency = low, Band Edge = low

(S01_AAO1)

Level in dBm

5 B 5 o
————+——
.

Frequency
(MHz)

Level
{dBm) |

2399.849917

1.7

2399.949972

41.9

2399,899944

42,2

2399.549750

2399.499722

2399.749861

2399.799889

2399.599778

2399.299611

2399.349639

i 2399.249583

2400
Frequency in MHz

Limit Sum Level Es Fail
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Radio Technology = Bluetooth EDR 2, Operating Frequency = high, Band Edge = high

(S01_AAO1)

Level indBm
| i)
=
}

2400 2420 2440 2460 2480
Frequency in MHz

Limnit Sum Level ® Fail

Frequency Level
{MHz) (dBm) |

2484.854103| 464
2498.344985| 46.5

2487 662614 465
2495.034954| 46.6
2494984802 | 46.6
2484.904255| 46.6
2497943769 |  46.7
2488.013678| 46.8
2494182371 46.8
2485405775 469

" 2497993921 46.9
2500 2484.151976| -47.0
2494232523  AT.0
2488.314590| 47.0
2484252280 A7.0

Radio Technology = Bluetooth EDR 3, Operating Frequency = low, Band Edge = low

(S01_AAO1)

10 Frequency Level
T [ (MHz) (dBm) |

ol | 2399.800944 383

4 2399.949972| -38.4

e 0= 2399849917 | 40,0
@ T 2399.649805| 40.3
2 207 2399.609833]  40.6
- T 2399.599778| -40.8
E 30T 2399.799889 | -40.9
1 ! | 2399.749861 41.2
=0T | 2399.499722| 426
50-HAMAM AR Aty N 2399.549750] 426

f , . ! , : - 2398.899389| _43.2

2310 2350 2400 2450 24835 2396.699277| -43.8
Freauency in MHz 2398.849361] 438

2399.299611 44.0

Limit ———  SumLevel ¥ Fail 2398.649250| 441

Radio Technology = Bluetooth EDR 3, Operating Frequency = high, Band Edge = high

(S01_AAO1)

10 Frequency Level
1 / (MHz) (dBm) |
0+ m 2483.800912| 459
L 2483.550152| 46.0
e 10T 2496 890578 461
@ T 2496.940729| 461
2 20t 2495.185410] 46.2
T T 2484352584 464
E -30T | 2484302432 465
T ' 2483 750760 -46.5
il [y 2489.718845|  46.7
-W-WWWMWMWMMWNW-N/ Peovamasim Alenny 2485.305471| -46.8
: : : : t : } } i 2494633739 468
2400 2420 2440 2460 2430 2500 %ﬁ;-ggggg% jg-g
Frequency in Mz 2483 600304] _ 46.9
Limit Sum Level = Fail 2483.851064 | 46.9
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Radio Technology = Bluetooth LE 1 Mbps, Operating Frequency = low, Band Edge = low

| 2398.299055( -47.6

50 U \f 2398198999 A7.7
B0 e WWWi 2383.540856] A7.9

(S01_AA01)

10+ Frequency Level
+ (MHz) (dBm) |

ot 2399.949972| 445

T 2399.809944| 447
T 2399.849917| 466
3 20f 2399.509778| 47.0
T 2399.649805] A7.1
3 30T 2399.699833| 473
L { 2398.249027| A7.4

2399.549750( 479

2310 2350 2400 2450 24815 2383.500884 | 47.9
Frequency in MHz 2383.640312 -48.3

2399.399666 -48.6

Limit Sum Level ® Fail 2379.938855| 48.7

Radio Technology = Bluetooth LE 1 Mbps, Operating Frequency = high, Band Edge = high
(S01_AA01)

Frequency Level
{MHz} (dBm) |
‘ ‘ 2497.943769| A47.6

2497.993921| 48.7
l 2497.893617 | -48.8

2498.044073| 49.8
2497.843465| -50.4
2497.793313| 51.6
2487.562310| -53.0
2487612462 | 53.7
2483.550152| -53.8

WZWAMWMWIMIMM“ ""wmw'k 2484207128 538

Level in dBm

2494 332827 53.8
2400 2420 2440 2460 2480 2500 g:g;-;g;?gg gi-g

Freauency in Mz 2487.361702|_54.0
Sum Level * Fail 2486.910334 541

Limit

Radio Technology = Bluetooth LE 2 Mbps, Operating Frequency = low, Band Edge = low
(S01_AA01)

Frequency Level
(MHz) (dBm) |
‘ 2399.949972| 322

2399.899944| 32.7

107 2399.849917] 360

& ool J| 2399.699833|  31.7
! 2399.749861] 7.7
3 301 H 2399.799889 | 37.7
3 ol r \ 2399.649805] 38.9
I 2399.509778] 425

501 2399199555 457
—G{JZMM WMMW 2399.549750 |  45.8

: . . . ; 2399149528 458
24835 2399.249583| 463

T T
2310 2350 2400 2450

Frequency in MHz 2399.049472| 465
2399.099500| 46.5
Limit Sum Level ¥ Fail 2398.999444| 465
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Radio Technology = Bluetooth LE 2 Mbps, Operating Frequency = high, Band Edge = high

(S01_AAO1)
10+ Frequency Level
T h (MHz) {dBm) |
ot I 2497.642857| -48.2
T ' 2497.693009| _48.5
e T | | — 2497.743161] 486
s 2o 2497.592705] 48.8
PR H 2497.793313| 489
3 30T o 2483.550152] 50.9
3 ol 2497.843465]  51.8
I ]| \ 2483.600304] 51.9
s0t Lu M T | 2497542553  52.3
T i ol 2483.650456] 52.8
0 : , : h”“' ; L"] : , , , 2484402736 53.4
2400 2420 2440 2460 2480 2500 2483.7507601 -53.8
Frequency in MHz 2483.700608] 53.8
2484.001520] 54.0
Limit Sum Level * Fail 2484.452888| 54.0
Radio Technology = WLAN b, Operating Frequency = low, Band Edge = low
(S01_ADO02)
10T Frequency Level
T {(MHz) {dBm)
ot | ﬁ 2394.997221| -40.9
I \ 2394.947193| 416
_ T | 2395.047248| 418
g 20+ | | 2398.499166| 41.9
£ T 2304747082 420
g 30T 2304406043 423
3 ol ' 2308.549104| 424
+ w N | 2308.449138[ 424
ST ; W ,J'ﬁll 2305.907777| 426
T Wit 2394.847137 | 42.7
0 ; , ; ; , ; T 2394797110 42.8
2310 2350 2400 2450 24835 g;g; g“;’gggé jg g
Frequency in MHz 2398.909444 | 43.0
Lirnit Sum Level * Fail 2304.607054| -43.2
Radio Technology = WLAN b, Operating Frequency = high, Band Edge = high
(S01_ADO02)
0T Frequency Level
1 {(MHz) {dBm})
ot HMIW"] 2484.452888| 474
T 3 h 2484.402736| 474
0T }' i 2484.503040| 481
& oot | 2484.603343 | 48.4
=1 J \ 2484.954407 | 48.4
3 0T - | 2484553191 485
3 o N 2484.004255| 485
I Ju V’ | |Ir'l m 2484.753799| 485
S0t 1ra 2484.653405| 485
MWWMMWW ! S 2484.803951] 48,6
0 , , , , , , , , , , 2484.854103| 486
2400 2420 2440 2480 2480 2500 2407.003021 | -48.6
Frequency in MHz 2484.703647 -48.9
2488.066565|  49.0
Limit Sum Level ® Fail 2494.533435| -49.1
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Radio Technology = WLAN g, Operating Frequency = low, Band Edge = low

(S01_ADO02)

Levelin dBm

S0T
t t t t t t t
2310 2350 2400 2450
Frequency in MHz
Limit Sum Level x Fail

i
24835

Frequency Level

(MHz) (dBm})
2399.899944( 349
2396.197888( -34.9
2397.398555( 350
2396.147860( -35.0
2396.598110( -35.1
2399.849917( -35.1
2396.648138( 351
2396.247916( -35.2
2397.348527( 352
2399.349639( 354
2397.948860( -354
2396.898277( 355
2399.649805( 35.5
2399.399666( -35.5
2397.898833[ 355

Radio Technology = WLAN g, Operating Frequency = high, Band Edge = high

(S01_ADO02)

Levelin dBm

W‘me

T T T 1
2420 2460 2480 2500

2400 2440
Frequency in MHz
Limit Sum Level * Fail

Frequency Level
(MHz) {dBm)
2483.600304| 425
2483.650456]| 426
2483.550152| 42.8
2484.653495| 428
2487.411854| 434
2487.462006]| 434
2484553191 435
2485.255319]| 43.6
2484.202128| 436
2485.305471] 436
2485.004559]| 43.6
2484.503040| 438
2483.700608| 43.8
2484.252280| 43.8
2484703647 439

Radio Technology = WLAN n 20 MHz, Operating Frequency = low, Band Edge = low

(S01_ADO02)
Frequency Level
5T {MHz) {dBm)
o7 2398.048916] _31.6
ol 2397.998888| 31.8
i 2398.549194] 31.8
& \ 2398.599222| 319
= 2399.449694| -32.0
T i 2397.748749| 3241
g ™ 2399399666 32.1
2397.698722| 321
2396.998332| 323
2398.999444| 323
e A= e
2400 240 24838 2399.899944] 323
Frequency in MHz 2398.008044] 323
Limit Sum Level ® Eail 2399.349639| 324
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Radio Technology = WLAN n 20 MHz, Operating Frequency = high, Band Edge = high

(S01_ADQ02)
5T Frequency Level
ot M% (MHz) (dBm)
I 2485.104863| -39.4
ET - 2485.155015 -39.6
e T |' i 2484.854103 | 39.8
g 201 | 2486.609422|  40.0
£ T EIEEASI 2485305471 4041
2 307 : 2485.355623[ 401
S .71 | w,f 2483.750760|  40.2
=0T a7 | ' 2486.709726] 402
-RU-—W‘MM WM 2484.954407| 407
T 2484.101824| 40.8
- ; | ; ; ; ; ; ; : : 2485,907295|  40.8
2400 2420 2440 2450 2480 2500 %ﬁggggg? jgg
Frequency in Mz 2485 957447|  40.9
Limit Sum Level B Fail 2486.559271 -41.0
Radio Technology = WLAN n 40 MHz, Operating Frequency = low, Band Edge = low
(S01_ADO02)
Frequency Level
o7 (MHz) (dBm)
a0t rwﬁfl" “‘*Wﬁ 2399.949972| 466
1 , 2396.948305] 47.1
20+ | 2397.248471] 4741
& 1 2397.298499] 474
2 -0 2382.890495| 475
s T 2382.940523| A7.6
3 4ot / 2393.196220] 47.6
T | ! 2397.198444| 477
=0T WMMM 2393.296276] A7.7
k p ' 2393.246248| 478
o : . . . , 2307.848805] 47.8
' ' ' ' ' ' . 2397.698722] 473
2310 2350 e uenEd{Ji[iI b 2450 24835 2396998332 A78
quency 2307.748749] 478
Limit Sum Level % Fail 2396.898277| A7.8
Radio Technology = WLAN n 40 MHz, Operating Frequency = high, Band Edge = high
(S01_ADO02)
o Frequency Level
L : {MHz) {dBm)
04 M W 2488.916413| 456
1 _ ] 2484,553191| 459
= oo Y | 2488.966565| _ 46.1
g | \ 2484.603343| 46.2
£ apt / 1 2486.057751| 46.3
il ' -_ 2484.457888| 46.6
& ol / \J 2484.503040] 46,6
1 ' 2486.107903| 46.7
w0l WM 2487.010638]__46.8
L 2486.910334| 46.9
| ' ; - ; . ; - , | 2486.960486] 46.9

2400 2420 2440 2460 2480 2500 2489.016717| 471
Frequency in MHz 2488.866261| 474

2488.113982 A7.6

Limit Sum Level X Fail 2485.255319 AT .6
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Radio Technology = WLAN ax 20 MHz, Operating Frequency = low, Band Edge = low

Levelin dBm

(S01_ADO2)
Frequency Level
T {MHz) (dBm)
I ’ 2388.193441]  34.1
T 2388.243469 | 34.3
T 2388.143413|  34.4
20t | 2388.093385|  35.7
1 \ 2388.293496|  36.2
e 1| 2388.043357 | 315
1 - 2390.144525|__37.9
40T A A, 2390.094497] 381
- 2397.948860 | _38.3
07 ST N“‘M 2398.148972| 383
e gt i i i i e 2390.194553 | 38.3
. 2398.198999 | 38.3
210 20 Frequeni:ﬁ; M 240 24835 2397.998888 | 38.4
2398.008944| 385
Limit Sum Level B Fail 2397.898833| 38.7

Radio Technology = WLAN ax 20 MHz, Operating Frequency = high, Band Edge = high

(S01_ADO02)
5
0T MM
|ﬁ |
g ] | |
£ 301 I
] 1 [ L
8 07 |
S0+ i .Jw‘mﬁl H\"n'-w
60-M "
2400 I 24I20 I 24I4{] I 24:EE] I 24I8[J I
Frequency in MHz
Limit Sum Level B Fail

Frequency Level
(MHz) {dBm)
2484.603343| 46.3
2484.553191| 46.9
2484452888 47.5
2484.503040| 475
2484.653495| 49.8
2485.656535| -50.1
2485.606383| -50.1
2484402736 -50.2
2490.370821| 504
2485.305471] -50.5
2490.420973| -50.6
2484.202128| -50.7
2484.151976| -50.7
2484.352584| 50.8
2485.355623| -50.8

Radio Technology = WLAN ax 40 MHz, Operating Frequency = low, Band Edge = low

(S01_ADO02)

24835

é 201 /
15 T
w -307
& 1 ]
- J
1 W
JEUWM
f t 1 t 1 t t {
2310 2350 2400 2450
Frequency in MHz
Limit Sum Level * Fail
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(MHz)

2395.597554| 373

2395.547526| 374

2396.498054| 37.5

2396.548082( 37.6

2395497499 _38.0

2396.448027( 38.0

2387.192885| 381

2387.142857| 3841

2395.647582| _38.2

2383.490828| -38.5

2392896053 38.5

2392.946081| -38.6

2396.598110( 38.6

2387.242913| _38.6

2394.146748| _38.6
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Radio Technology = WLAN ax 40 MHz, Operating Frequency = high, Band Edge = high

(S01_ADO2)

0 Frequency Level

T AL (MHz) (dBm)

T r-"w'w”‘-l “ 2490.671733] 424
107 . { ' 2490.721884] 430
T j i 2491.123100] 444
g7 .' | 2491.072948]  44.4
s 5l ( '| 2490.922492| 445
s 1 / 'll m——— 2486.458967 | 44.6
g .l / 2490.621581] 446
<ot %mf W%‘WM 2487.010638] 44,6

T sl 2484.352584| 447
S0t 2485255319 448

i i i : i i i i i i 2485.506079] 45.0

2400 2420 2440 2460 2480 2500 gﬁgigg;gg igg‘
rrequency in Mite 2487.060790] 45.1

Limit Sum Level X Fail 2490972644 451

5.7.5 TEST EQUIPMENT USED
-  R&S TS8997
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5.8 BAND EDGE COMPLIANCE RADIATED

Standard FCC Part 15 Subpart C

The test was performed according to:
ANSI C63.10, chapter 6.6.5

5.8.1 TEST DESCRIPTION

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

HF 907

n Di Amplifier
D_

w 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:

The turn table azimuth will slowly vary by + 22.5°,
The elevation angle will slowly vary by + 45°
Spectrum analyser settings:

- Detector: Peak
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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

or Unit

RF-Combiner

Spectrum Analyser
Attenuator P ¥

Correction Level in dBm
©
o

9
2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000

Frequency in MHz

Analyser settings:
e Frequency range: 2350 - 2500 MHz
e Resolution Bandwidth (RBW): 1000 kHz
e Video Bandwidth (VBW): 3000 kHz
e Trace: Maxhold, Average Power
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e Sweeps: 10000
e Sweep Time: coupled
e Detector: Peak, RMS

For the conducted emissions in restricted bands the Value is measured in dBm and then
converted to dBuV/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

5.8.2 TEST REQUIREMENTS / LIMITS
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 (pV/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 (pV/m) mgs:#creen(“rir)‘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: 22-26 °C
Air Pressure: 1005-1007 hPa
Humidity: 40-45 %
BT GFSK (1-DH5)
Applied duty cycle correction (AV): 2.3 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHZz] [MHZz]
radiated 2480 2483.5 51.2 PEAK 1000 74.0 22.8
radiated 2480 2483.5 40.1 AV 1000 54.0 13.9
conducted 2402 2390 64.1 PEAK 1000 74 9.9
conducted 2402 2390 42.7 AV 1000 54 11.3
conducted 2480 2483.5 66.3 PEAK 1000 74.0 7.7
conducted 2480 2483.5 51.4 AV 1000 54.0 2.6
BT n/4 DQPSK (2-DH5)
Applied duty cycle correction (AV): 2.3 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHZz] [MHZz]
radiated 2480 2483.5 53.1 PEAK 1000 74.0 20.9
radiated 2480 2483.5 40.2 AV 1000 54.0 13.8
conducted 2402 2390 51.2 PEAK 1000 74.0 22.8
conducted 2402 2390 41.9 AV 1000 54.0 12.1
conducted 2480 2483.5 65.8 PEAK 1000 74.0 8.2
conducted 2480 2483.5 48.4 AV 1000 54.0 5.6
BT 8-DPSK (3-DH5)
Applied duty cycle correction (AV): 2.3 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHz] [MHz]
radiated 2480 2483.5 56.4 PEAK 1000 74.0 17.6
radiated 2480 2483.5 40.2 AV 1000 54.0 13.8
conducted 2402 2390 52.9 PEAK 1000 74.0 21.1
conducted 2402 2390 42.4 AV 1000 54.0 11.6
conducted 2480 2483.5 66.2 PEAK 1000 74.0 7.8
conducted 2480 2483.5 50.2 AV 1000 54.0 3.8
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BT LE 1 Mbit/s
Applied duty cycle correction (AV): 4.2 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHz] [MHZz]
radiated 2480 2483.5 51.0 PEAK 1000 74.0 23.0
radiated 2480 2483.5 42.2 AV 1000 54.0 11.8
conducted 2402 2390 57.7 PEAK 1000 74.0 16.3
conducted 2402 2390 42.3 AV 1000 54.0 11.7
conducted 2480 2483.5 61.1 PEAK 1000 74.0 12.9
conducted 2480 2483.5 46.7 AV 1000 54.0 7.3
BT LE 2 Mbit/s
Applied duty cycle correction (AV): 7.3 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHZz] [MHZz]
radiated 2480 2483.5 51.0 PEAK 1000 74.0 23.0
radiated 2480 2483.5 45.3 AV 1000 54.0 8.7
conducted 2402 2390 54.2 PEAK 1000 74.0 19.8
conducted 2402 2390 38.4 AV 1000 54.0 15.6
conducted 2480 2483.5 60.6 PEAK 1000 74.0 13.4
conducted 2480 2483.5 51.9 AV 1000 54.0 2.1
WLAN b-Mode; 20 MHz; 1 Mbit/s
Applied duty cycle correction (AV): 0 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHZz] [MHZz]
radiated 2462 2483.5 50.5 PEAK 1000 74.0 23.5
radiated 2462 2483.5 37.4 AV 1000 54.0 16.6
conducted 2412 2390 56.8 PEAK 1000 74.0 17.2
conducted 2412 2390 48.9 AV 1000 54.0 5.1
conducted 2462 2483.5 57.3 PEAK 1000 74.0 16.7
conducted 2462 2483.5 50.3 AV 1000 54.0 3.7
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WLAN g-Mode; 20 MHz; 6 Mbit/s
Applied duty cycle correction (AV): 0 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHz] [MHZz]
radiated 2462 2483.5 51.0 PEAK 1000 74.0 23.0
radiated 2462 2483.5 37.4 AV 1000 54.0 16.6
conducted 2412 2390.0 69.5 PEAK 1000 74.0 4.5
conducted 2412 2390.0 49.3 AV 1000 54.0 4.7
conducted 2417 2390.0 71.5 PEAK 1000 74.0 2.5
conducted 2417 2390.0 50.4 AV 1000 54.0 3.6
conducted 2422 2390.0 72.6 PEAK 1000 74.0 1.4
conducted 2422 2390.0 51.2 AV 1000 54.0 2.8
conducted 2432 2390.0 69.6 PEAK 1000 74.0 4.4
conducted 2432 2390.0 52.3 AV 1000 54.0 1.7
conducted 2442 2483.5 69.7 PEAK 1000 74.0 4.3
conducted 2442 2483.5 52.5 AV 1000 54.0 1.5
conducted 2447 2483.5 71.3 PEAK 1000 74.0 2.7
conducted 2447 2483.5 51.3 AV 1000 54.0 2.7
conducted 2452 2483.5 68.8 PEAK 1000 74.0 5.2
conducted 2452 2483.5 50.5 AV 1000 54.0 3.5
conducted 2457 2483.5 70.7 PEAK 1000 74.0 3.3
conducted 2457 2483.5 50.4 AV 1000 54.0 3.6
conducted 2462 2483.5 70.6 PEAK 1000 74.0 3.4
conducted 2462 2483.5 49.3 AV 1000 54.0 4.7
WLAN n-Mode; 20 MHz; MCSO0
Applied duty cycle correction (AV): 0 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHz] [MHZz]
radiated 2462 2483.5 51.2 PEAK 1000 74.0 22.8
radiated 2462 2483.5 37.4 AV 1000 54.0 16.6
conducted 2412 2390.0 73.0 PEAK 1000 74.0 1.0
conducted 2412 2390.0 51.0 AV 1000 54.0 3.0
conducted 2417 2390.0 72.6 PEAK 1000 74.0 1.4
conducted 2417 2390.0 52.1 AV 1000 54.0 1.9
conducted 2432 2390.0 70.7 PEAK 1000 74.0 3.3
conducted 2432 2390.0 49.7 AV 1000 54.0 4.3
conducted 2447 2483.5 70.2 PEAK 1000 74.0 3.8
conducted 2447 2483.5 52.7 AV 1000 54.0 1.3
conducted 2452 2483.5 70.8 PEAK 1000 74.0 3.2
conducted 2452 2483.5 51.9 AV 1000 54.0 2.1
conducted 2457 2483.5 71.2 PEAK 1000 74.0 2.8
conducted 2457 2483.5 51.8 AV 1000 54.0 2.2
conducted 2462 2483.5 70.9 PEAK 1000 74.0 3.1
conducted 2462 2483.5 49.4 AV 1000 54.0 4.6
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WLAN n-Mode; 40 MHz; MCSO
Applied duty cycle correction (AV): 0 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHz] [MHZz]
radiated 2452 2483.5 51.2 PEAK 1000 74.0 22.8
radiated 2452 2483.5 37.5 AV 1000 54.0 16.5
conducted 2422 2390.0 67.0 PEAK 1000 74.0 7.0
conducted 2422 2390.0 49.9 AV 1000 54.0 4.1
conducted 2442 2483.5 72.1 PEAK 1000 74.0 1.9
conducted 2442 2483.5 50.1 AV 1000 54.0 3.9
conducted 2447 2483.5 71.2 PEAK 1000 74.0 2.8
conducted 2447 2483.5 51.1 AV 1000 54.0 2.9
conducted 2452 2483.5 69.4 PEAK 1000 74.0 4.6
conducted 2452 2483.5 50.7 AV 1000 54.0 3.3
WLAN ax-Mode; 20 MHz; MCSO
Applied duty cycle correction (AV): 0 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHZz] [MHZz]
conducted 2412 2390.0 73.0 PEAK 1000 74.0 1.0
conducted 2412 2390.0 51.4 AV 1000 54.0 2.6
conducted 2422 2390.0 72.8 PEAK 1000 74.0 1.2
conducted 2422 2390.0 50.0 AV 1000 54.0 4.0
conducted 2432 2390.0 72.5 PEAK 1000 74.0 1.5
conducted 2432 2390.0 50.4 AV 1000 54.0 3.6
conducted 2437 2390.0 71.7 PEAK 1000 74.0 2.3
conducted 2437 2390.0 51.5 AV 1000 54.0 2.5
conducted 2442 2483.5 70.3 PEAK 1000 74.0 3.7
conducted 2442 2483.5 52.5 AV 1000 54.0 1.5
conducted 2452 2483.5 70.9 PEAK 1000 74.0 3.1
conducted 2452 2483.5 50.5 AV 1000 54.0 3.5
conducted 2457 2483.5 72.8 PEAK 1000 74.0 1.2
conducted 2457 2483.5 49.5 AV 1000 54.0 4.5
conducted 2462 2483.5 64.6 PEAK 1000 74.0 9.4
conducted 2462 2483.5 49.9 AV 1000 54.0 4.1
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WLAN ax-Mode; 40 MHz; MCSO
Applied duty cycle correction (AV): 0 dB
Meas. Ch. Band Spurious Detec- | RBW Limit Margin
Method Center Edge Level tor [kHz] | [dBpV/m] | to Limit
Freq. Freq. [dBpV/m] [dB]
[MHz] [MHZz]
conducted 2422 2390.0 72.9 PEAK 1000 74.0 1.1
conducted 2422 2390.0 51.9 AV 1000 54.0 2.1
conducted 2427 2390.0 72.1 PEAK 1000 74.0 1.9
conducted 2427 2390.0 52.5 AV 1000 54.0 1.5
conducted 2447 2483.5 72.0 PEAK 1000 74.0 2.0
conducted 2447 2483.5 51.3 AV 1000 54.0 2.7
conducted 2452 2483.5 71.1 PEAK 1000 74.0 2.9
conducted 2452 2483.5 52.2 AV 1000 54.0 1.8

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

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

APPLICABLE)
Radio Technology = Bluetooth BDR, Operating Frequency = high, Band Edge = high
(S02_ABO1)
a0
0T
GO
B0t *
£
=1
g
c 40T
©
>
[}
-
30T
20+
10+
0 } } } !
2480 2485 2490 2495 2500
Frequency in MHz
Final Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBp n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
2484.408 378 | 5400 | 16.19 1000.0 | 1000.000 | 150.0 | V 35.0 105.0 78
2484.408 51.2 -~ | 7400 | 22.79 1000.0 | 1000.000 | 150.0 | V 35.0 105.0 78
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VERITAS

Radio Technology = Bluetooth BDR, Operating Frequency = low/high, Band Edge = low/high
(S01_AA01)

RefLevel 22.00 dBm Offset 2.00 dB ® RBW 1 MHz
© Att 1548 SWT 1.01ms ® VBW 3MHz Mode Auto Swesp

TDF "DUT1_3dB_UFL_Ux"

1 Frequency Sweep

1Pk Ma

2Rm ¢

56L

Count 10000/10000

20 denrreFEEAY

Line FCC_|PK_RESTRICTH

—RESTRICTHEBANDS

D:BANDS

55

SS

I f2.362 010 GHz
(1] [ -44.20 dBm

[2,.390 000 GHz

|-20 d
FCC_PK_RESTRICTED_BANDS

-30 dem—"1>
v

BAND!

FCG, Y, RESTRICTED ¢

E i | i

memwmmw Mot nm,j, ) | b
~50 del

3 M2

v )2 | | B W B
=614  ——
70 d
CF 2.4248 GHz 1001 pts 15.0 MHz/ Span 150.0 MHz

2 Marker Table

ML 1 2.39 GHz -44.20 dBm
M2 2 2.39 GHz -56.93 dBm
M3 3 2.483 5 GHz -30.96 dBm
[} 4 2.4835 GHz -48.16 dBm
M5 1 2.36201 GHz -33.17 dBm
M6 2 2.36186 GHz -56.87 dBm
ety B - R
07:55:53 PM 03/12/2024

Note: The offset of 2 dB, representing the antenna gain, is 2.1 dB too low.
As compensation, an additional 2.1 dB were added to the result in the result table of the
previous chapter. Path compensation is considered in the transducer factor.

Radio Technology = Bluetooth EDR 2, Operating Frequency = high, Band Edge = high

(S02_ABO1)
80
70
60
i K J
50
£
a p
3
= 404
- 30
20
10
o + t t 1
2480 2485 2430 2495 2500
Frequency in MHz
Final Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBp n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
2483.830 379 | 54.00 16.08 1000.0 1000.000 | 1500 | V -93.0 -7.0 7.8
2483.830 53.1 - | 74.00 | 20.86 1000.0 1000.000 | 150.0 | V -93.0 -7.0 7.8
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Radio Technology = Bluetooth EDR 2, Operating Frequency = low/high, Band Edge

RefLevel 22.00 dBm Offset 2.00 dB ® RBW 1 MHz
1548 SWT 1.01ms ® VBW 3MHz Mode Auto Swesp

® Att

TDF "DUT1_3dB_UFL_Ux"

1 Frequency Sweep

(S01_AAO1)

56L

Count 10000/10000

20 denirreFEETAY —RESTRIGT

Line FCC_|PK_RESTRICTH

D:BANDS

- f2.361 860 GHz
MI[L][ -48.36 dBm

I/ \ [2,.390 000 GHz

|-20 d
FCC_PK_RESTRICTED_BANDS

-30

O 4, RESTRICTED Bk

Y

Y

ML

i

[
¥,

12

“70 d

CF 2.4248 GHz

1001 pts

Span 150.0 MHz

2 Marker Table

ML 1 2.39 GHz -48.36 dBm
M2 2 2.39 GHz -59.70 dBm
M3 3 2.483 5 GHz -31.53 dBm
ma 4 2.4835 GHz -51.22 dBm
M5 1 2.36186 GHz -46.09 dBm
M6 2 2.36216 GHz -57.66 dBm

07:52:43 PM 03/12/2024

Note: The offset of 2 dB, representing the antenna gain, is 2.1 dB too low.
As compensation, an additional 2.1 dB were added to the result in the result table of the
previous chapter. Path compensation is considered in the transducer factor.

Ready

_ = 2024-03-12
FE O 19:52:43
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VERITAS

= low/high

Radio Technology = Bluetooth EDR 3, Operating Frequency = high, Band Edge = high

(S02_ABO1)

80

704

601

1 > 4
504
£
%_ -+
3

e 0T

~ ao4

204

104

ul + + + 1
2480 2485 2490 2495 2500
Frequency in MHz
Final Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBp n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)

2483.583 379 | 54.00 16.09 1000.0 1000.000 | 1500 | H -75.0 88.0 7.8
2483.583 56.4 - | 74.00 17.56 1000.0 1000.000 | 1500 | H -75.0 88.0 7.8
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Radio Technology = Bluetooth EDR 3, Operating Frequency = low/high, Band Edge

(S01_AAO1)

RefLevel 22.00 dBm Offset 2.00 dB ® RBW 1 MHz 56L
© Att 1548 SWT 1.01ms ® VBW 3MHz Mode Auto Swesp Count 10000/10000
TDF "DUT1_3dB_UFL_Ux"
1 Frequency Sweep 1Pk Ma 2Rm ¢

20 denire FEE AV RESTRICTHEBANDS) PASS
Line FCC_|PK_RESTRICTHD_BANDS| PASS N le%l 860 GHz
0d MI[TI -48.07 dBm
//\\ j \ 2,390 000 GHz
) | I
) \\ / \
| -20 d
[FCC_PK_RESTRICTED_BANDS / ‘\ / |
3
-30 -
FCG Y, RESTRICTED_BAND } \
M ML \.\
a4
S " i e JJ'W ./M W\ s PO e S ihosst S
e
y 2
L]
0 d
CF 2.4248 GHz 1001 pts 15.0 MHz/ Span 150.0 MHz

2 Marker Table

ML 1 2.39 GHz -48.07 dBm
M2 2 2.39 GHz -59.71 dBm
M3 3 2.483 5 GHz -31.10 dBm
ma 4 2.4835 GHz -49.43 dBm
M5 1 2.36186 GHz -44.44 dBm
M6 2 2.36186 GHz -57.23 dBm

= 2024-03-12
ready  [NNNNNNNN & e

07:49:45 PM 03/12/2024
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VERITAS

= low/high

Note: The offset of 2 dB, representing the antenna gain, is 2.1 dB too low.
As compensation, an additional 2.1 dB were added to the result in the result table of the
previous chapter. Path compensation is considered in the transducer factor.

Radio Technology = Bluetooth LE 1 Mbps, Operating Frequency = high, Band Edge = high

Final Result

(S02_ACO02)

is FCC.15.247. PEAL

Levelin dBuv/m
oy
o
¥

o t + t + t t 1
2483 2485 2490 2495 2500
Frequency in MHz

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

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

2483.510 38.0 | 54.00 | 16.03 1000.0 1000.000 | 150.0 | V -156.0 6.0 7.8

2483.510 51.0 - | 7400 | 23.02 1000.0 1000.000 | 1500 | V -156.0 6.0 7.8

2483.680 38.0 | 54.00 | 16.04 1000.0 1000.000 | 150.0 | H -173.0 78.0 78

2483.680 50.6 - | 7400 | 23.36 1000.0 1000.000 | 150.0 | H -173.0 78.0 78
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Radio Technology = Bluetooth LE 1 Mbps, Operating Frequency = low/high, Band Edge =

low/high
(S01_AA01)
Ref Level 22.00 dBm Offset 2.00 dB ® RBW 1 MHz
® Att 15dB  SswT 1.01 ms ® VBW 3 MHz Mode Auto Sweep

TDF "DUT1_3dB_UFL_Ux"
1 Frequency Sweep

SGL

Count 10 000/10000

10 df

20 der e FEEpAY—RESTRIGTHE
Line FGC_|PK_RESTRICTHD_BANDS|

anananan

B an
[2.362010 GHz

07:58:40 PM 03/12/2024

MI[1][ -43.46 dBm
//\\ ||| [ p2ooooo gHz
o
[l N
. i I
[FCC_PK_RESTRICTED_BANDS “ / \
a0 d
FCG, AY,RESTRICTED_BAND 1 \\\M« ﬁ/
e onirl Lo, l, J\ /\IJ . AT me m-m,/\ M
: BN :
Y v AT
-70
CF 2.4248 GHz 1001 pts 15.0 MHz/ Span 150.0 MHz
2 Marker Table
M1 i 2.39 GHz -43.46 dBm
M2 2 2.39 GHz -59.75 dBm
M3 3 2.483 5 GHz -36.16 dBm
M4 4 » r4 - .. m
M5 1 2.36201 GHz -39.57 dBm
M6 2 2.361 86 GHz -59.19 dBm
Ready  NNNENNNEN - 20240312

19:58:39

Note: The offset of 2 dB, representing the antenna gain, is 2.1 dB too low.
As compensation, an additional 2.1 dB were added to the result in the result table of the
previous chapter. Path compensation is considered in the transducer factor.

Radio Technology = Bluetooth LE 2 Mbps, Operating Frequency = high, Band Edge = high

(S02_AC02)
80T
-+ FCE. 16247 PEAK
70+
60+
501 &
E
?x_ +
E 40 e
= 30+
20—+
10+
1] t t t 1
2483 2485 2490 2495 2500
Frequency in MHz
Final _Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBp n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
2483.510 38.0 | 54.00 | 16.05 1000.0 1000.000 | 150.0 | V 33.0 105.0 78
2483.510 50.9 - | 7400 | 23.08 1000.0 1000.000 | 150.0 | V 33.0 105.0 78
2483.680 379 | 5400 | 16.07 1000.0 1000.000 | 150.0 | V 141.0 90.0 7.8
2483.680 51.0 - | 7400 | 2299 1000.0 1000.000 | 150.0 | V 141.0 90.0 7.8
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Radio Technology = Bluetooth LE 2 Mbps, Operating Frequency = low, Band Edge = low
(S01_ADO02)

ReflLevel 20.00 dBm  Offset 4.10 dB® ® RBW 1 MHz SGL
& Att 10dB SWT 1.01ms ® VBW 3 MHz Mode Auto Sweep Count 10000/10 000
TDF "DUT1 3dB_UFL Ux"

1 Frequency Sweep 1Pk Max - 2Rm Avg

Line FCC_|AV_RESTRICTED_BANDS PASS Ma[2]]  -64.14 dBm
Line FCC_|PK_RESTRICTED_BANDS PASS > 384040 GHz
10 df
MI[1][ -45.13 dBm
ﬂ [2.390 000 GHz

KX o
5
|

I B

Lt

| -20d
[FCC_PK_RESTRICTED_BANDS

= |
| =

-20d

[FCG AN RESTRICTED_BAND:

AT W

\"w/\v s A

\\g

CF 2,424 8 GHz 1001 pts 15.0 MHz/ Span 150.0 MHz
2 Marker Table

M1 1 2.39 GHz -45.13 dBm
M2 2 2.39 GHz -64.41 dBm
M3 1 2.384 49 GHz -41.04 dBm
M4 2 2.384 04 GHz -64.14 dBm

T

11:40:46

11:40:46 24.10.2024

Note: Antenna gain is considered in the offset, Path compensation is considered in the
transducer factor.

Radio Technology = Bluetooth LE 2 Mbps, Operating Frequency = high, Band Edge = high
(S01_ADO02)

RefLevel 24.10 dBm  Offset 4.10 dB ® RBW 1 MHz

& Att 15d8 SWT 1.01ms ® VBW 3MHz Mode Auto Sweep Count 10 000/10 000
TDF "DUT1_3dB_UFL_Ux"

1 Frequency Sweep

Limit Chefk PASS M3[1]] -
1ine FCC_|AV_RESTRICTHD_BANDS| PASS ﬂ 489 090 GHz
Mi[1]| -38.68 dBm
12,483 500 GHz

20 d

10 df
o ﬂ
“10d / \\
| -20

FCC_PK_RESTRICTED_BANDS {

a0 d
// N
AL

FCG) Al RESTRICTED_BAND! H

e
70 d
CF 2,424 8 GHz 1001 pts 15.0 MHz/ Span 150.0 MHz
2 Marker Table

ML 1 2.483 5 GHz -38.68 dBm

M2 2 2,483 5 GHz -52.72 dBm

M3 1 2.489 09 GHz -36.66 dBm

Measuring...  [INNENNNNE 55 2”21‘;':"391;;3

06:31:29 PM 09/13/2024

Note: Antenna gain is considered in the offset, Path compensation is considered in the
transducer factor.
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Radio Technology = WLAN b, Operating Frequency = high, Band Edge = high

(S02_AC02)
80+
4 FCC. 15.247. PEAK
701
60
i FCC..15.247
504
E
% m
[2a]
2 404 *
g ]
301
201
101
0 t t t |
2483 2485 2430 2495 2500
Frequency in MHz
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)
2483.510 374 | 54.00 16.58 1000.0 1000.000 | 150.0 | H -10.0 6.0 7.8
2483.510 50.5 - | 7400 | 2347 1000.0 1000.000 | 150.0 | H -10.0 6.0 7.8
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Radio Technology = WLAN b, Operating Frequency = low, Band Edge = low

(S01_ADO02)

Spectrum

=)

Ref Level 22.00 dBm
o Att 20 dB
SGL Count 5000/5000

Offset 14.50 dB @ RBW 1 MHz
SWT 209 ps @ VBW 3 MHz

Mode Auto FFT

Controlled by EMC32 @1Pk Max@2ZRm AvgPwr

M1[1] [41.15 dBm
N 2.390000 GHz
10 dBm M2[2] |-49.77 dBm
}/ 2.390000 GHz
0 dém

Y
[ ] 4

o l
|

FCC_PK_RESTRICTED_BANDS
-30 dem |

\
!
\

PR

FCC_Av_RESTRICTED_BAMDS
pre~ e Y

4 = |
] R N T
-50 dim T
—— s N Iy
-60 dBm
-70 dém
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc X-value | Y-value | Function Function Result
M1 1 2.39 GHz -41.15 dBm
M2 2 2.39 GHz -49.77 dém
M3 1 2.3881 GHz -38.43 dem
M4 2 2.38855 GHz -46.32 dBm

I J

Date: 3.JUL.2024 17:48:13

Note: Offset includes antenna

gain and path attenuation.

Radio Technology = WLAN b, Operating Frequency = high, Band Edge = high

(S01_ADO02)

Spectrum I

(=]

Ref Level 22.00 dBm
= ALt 20 dB
SGL Count 5000/5000

Offset 14.50 dB @ RBW 1 MHz
SWT 209 ps & VBW 3 MHz

Mode Auto FFT

Controlled by EMC32 @1Pk Max@2Rm AvgPwr

M1[1] [-39.59 dBm|
2.483500 GHz
10 dBm M2[2] |-47.00 dBm)
2.483500 GHz
0 dem
-10 dBm I 1‘
=20 dRm
FCC_PK_RESTRICTED_BANDS Ji \
-30 dem—} | -
| \ ['N\Uf \ Ve
FCC_mv_RESTRICTED_BANDS I A L1848 "

RSP TR R WO AT EeNPRY W‘“‘“’VA R

-50 dBm
————t

S S SV v

-60 dBm
-70 dém
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4835 GHz -39.59 dBm
M2 2 2.4835 GHz -47.90 dém
M3 1 2.4871 GHz -37.95 dBm
M4 2 2.48725 GHz -44,91 dBm

) J

Date: 3.JUL.2024 17:58:36

Note: Offset includes antenna gain and path attenuation.
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Radio Technology = WLAN g, Operating Frequency = high, Band Edge = high

(S02_AC02)
80T
+ FCC..15.247. PEAK
701
601
1 FCC.15.247
504 ®
£
é_ +
o
T An4o*
s |
3
301
20+
104
0 t t + |
2483 2485 2490 2495 2500
Frequency in MHz
Final Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBp n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
2483.510 374 | 54.00 16.58 1000.0 1000.000 | 150.0 | H 23.0 94.0 7.8
2483.510 51.0 - | 74.00 | 23.02 1000.0 1000.000 | 150.0 | H 23.0 94.0 7.8
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Radio Technology = WLAN g, Operating Frequency = low, Band Edge = low
(S01_ADO02)

Spectrum :%:l

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz

o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

M1[1] [-25.67 dBm]

r{»—f'\(”\\l‘\‘ 2.|3‘BUIJUIJ GHz|

10 dBrm !{ mM2[2] -46.00 dBm)|

0 dbBm ”j’\/\f\/\\ 2.390000 GHz|
-10 dém {_'JJ \\l___‘_j‘

=20 dPm
FCC_PK_RESTRICTED_BANDS 4 }' ‘\ ‘\\
-30 dBm i Val
_/l \ SN

n
FCC_AV_RESTRICTED_BANDS,
e

—

B e o ]
-50 dBm ——— —
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.39 GHz | -25.67 dBm
M2 2 2.39 GHz -46.00 dBm
M3 1 2.3899 GHz | -25.67 dBm
M4 2 2.3899 GHz | -46.00 dBm

J1 ] G v

Date: 11.JUL. 2024 14:20:50

TX on 2412 MHz.
Note: Offset includes antenna gain and path attenuation.

Spectrum :%:l

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz

o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

M1[1] [-23.69 dBm)]

i 2.390000 GHZ|

10 dBm N gy mM2[2] |—44.94 dBm|
f[ \ 2.390000 GHz

- i L
-10 dBm /_/_\KJ \ V\

-20 dRm L

FCC_PK_RESTRICTED_BANDS ﬁ \ m

-30 dBm
FCC_AV_RESTRICTED_BANDS
frend T

\ RS te S r—
-50 dBm .
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.39 GHz | -23.69 dBm
M2 2 2.39 GHz -44.94 dBm
M3 1 2.3899 GHz | -23.69 dBm
M4 2 2.3899 GHz | -44,94 dBm

J1 ] G v

Date: 11.JUL. 2024 14:28:56

TX on 2417 MHz
Note: Offset includes antenna gain and path attenuation.
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Spectrum :%:l

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz
o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000
IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr
M1[1] [-22.63 dBm)]
ST 2.390000 GHz
10 dBm M2[2] |-44.12 dBm
//W \ 2.390000 GHz|
e
-10 dBm ﬂ’u f \
50 dRm —
[FCC_PK_RESTRICTED_BANDS / \ g ~,
-30 dBm | 1
Nl
FCC_AVW_RESTRICTED_BANDS__k st
Y T =
| -50 dBm— ——
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.39 GHz | -22.63 dBm
M2 2 2.39 GHz -44,12 dBm
M3 1 2.3899 GHz | -22.63 dBm
M4 2 2.3899 GHz | -44,12 dBm
i ) I o8

Date: 11.JUL. 2024 14:33:33

TX on 2422 MHz
Note: Offset includes antenna gain and path attenuation.

Spectrum :%:l

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz
o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT

SGL Count 5000/5000
1[1] [-25.61 dBm)]

2.390000 GHz

|—42.QB dBm

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr
10 dBm <p19[2]
{ R 2.390000 GHz|

e ! I

~10 dem y -

0 dorn el ) \ M

FCC_PK_RESTRICTED_BANDS / N
S _ I\un .J)ilh'-

-30 dBm W T f ‘\\/—\d
F':Cfﬂ‘v"i?ES:I"FG-CTE[LBAND‘: il 3
=
| ‘\\‘\\
| -50 dBm—;
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.39 GHz | -25.61 dBm
M2 2 2.39 GHz -42.98 dBm
M3 1 2.38975 GHz | -25.58 dbm
2 2.3899 GHz -42.98 dBm

| ' J 11111 | o

Date: 11.JUL.2024 14:37:01

TX on 2432 MHz
Note: Offset includes antenna gain and path attenuation.
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Radio Technology = WLAN g, Operating Frequency = high, Band Edge = high
(S01_ADO02)

Spectrum :%:l

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz

o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

[-25.79 dBm)]
2.483500 GHz

=R |-42.90 dBm
2.483500 GHz|

10 dBrm

0 dbBm \[/\fdgf
-10 dém W\fu /
=20 dBm T
FCC_PK_RESTRICTED_BANDS m{/ [y

|
-30 dBm
| [ T ”\/\l

FCC_AV_RESTRICTED_BANDS,
[

3

-50 dBm —
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.4835 GHz | -25.79 dBm
M2 2 2.4835 GHz -42.90 dBm
M3 1 2.48335 GHz | -25.48 dbm
M4 2 2.48335 GHz -42.83 dBm

| ' J (1] ) o

Date: 11.JUL.2024 14:38:10

TX on 2442 MHz
Note: Offset includes antenna gain and path attenuation.

Spectrum :%:l

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz

o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

M1[ [-24.02 dBm)]
2.483500 GHz

10 dBm : |-44.05 dBm
2.483500 GHz

g -

-10 deém - } \ M\\

=20 dRm

FCC_PK_RESTRICTED_BANDS = [ §
| |

-30 dBm .
| IMDEM A

FCC_AVW_RESTRICTED_BA PHA I
e N ‘\"
-50 dBm
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.4835 GHz | -24,02 dBm
M2 2 2.4835 GHz -44.05 dBm
M3 1 2.48335 GHz | -23.87 dbm
M4 2 2.48335 GHz -43.97 dBm

| ' J (1] ) o

Date: 11.JUL.2024 14:40:29

TX on 2447 MHz
Note: Offset includes antenna gain and path attenuation.
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Date: 11.JUL. 2024 14:43:57

Spectrum

TX on 2452 MHz
Note: Offset includes antenna gain and path attenuation.

Spectrum
Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz
o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000
IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr
M1[1] [-26.45 dBm]
2.483500 GHz|
10 dBrn M2[ |-44.87 dBm
2.483500 GHz|
0 dbBm } ‘l\m
-10 dBm ]
=20 dRm \./ j \ “P\ T
FCC_PK_RESTRICTED_BANDS /fJ / \ \’\\)r
-30 dBm | /\/VN ] f \""‘w
FCC_AYW_RESTRICTED_BANDS /“"A‘\"._p"‘f I
e \\,\
-50 dBm
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.4835 GHz | -26.45 dBm
M2 2 2.4835 GHz -44.87 dBm
M3 1 2,48335 GHz | -26.42 dbm |
M4 2 2.48335 GHz | -44,75 dBm

(=]

SGL Count 5000/5000

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz

o Att 20de SWT 20.9 ps @ VBW 3 MHz

Mode Auto FFT

iControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

M1[1] [-24.58 dBm)|
2.483500 GHz
10 dBm mM2[2] |-45.00 dBm
m 2.483500 GHz
o [ |
-10 dBm f\/] \k
=20 dPm —N\ -
[FCC_PK_RESTRICTED_BANDS / \l N
-30 dBm ! i

~]

FCC_AV_RESTRICTED_BANDS

J1

Date: 11.JUL 2024 14:48:33

TX on 2457 MHz
Note: Offset includes antenna gain and path attenuation.

TEST REPORT REFERENCE: MDE_UBLOX_2317_FCC_01

w,ﬁw ARV H
-50 dem —
- 4
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1/ 1 2.4835 GHz | -24.58 dBm
M2 2 2.4835 GHz -45.00 dBm
M3 1 2.48335 GHz | -24,52 dBm
M4 2 2.48335 GHz -44.91 dBm
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Spectrum

7828
BUREAU
VERITAS

(=]

Offset
SWT

14.50 dB & RBW 1 MHz
20.9 ps & VBW 3 MHz

Ref Level 22.00 dBm
o Att 20 dB
SGL Count 5000/5000

Mode Auto FFT

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

M1[1]

10 dBrm

[-24.83 dBm|
2.483500 GHz|
|-46.08 dBm)|
2.483500 GHz

0 dbBm

[

F——1
—
—

-10 dBm

|

f I\

=20 dRm
FCC_PK_RESTRICTED_BANDS
|

=

-30 dBm

FCC_AV_RESTRICTED_BANDS =

v J \

WWWW ¥

-50 dBm
——

—

-60 dBm

-70 dBm

CF 2.425 GHz

1001 pts

Span 150.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value

|  Function |

Function Result

-24.83 dB
-46.08 dB
-24.63 dB
-46.01 dB

M1 1
Mz 2
M3 1
M4 2

2.4835 GHz
2.4835 GHz
2,48335 GHz
2.48335 GHz

m
m
m
m

( J

Date: 11.JUL.2024 14:50:52

] GRARNRRED wa

TX on 2462 MHz

Note: Offset includes antenna gain and path attenuation.

Radio Technology = WLAN n 20 MHz, Operating Frequency = high, Band Edge = high

(S02_AC02)
80T
+ FCC. 15247 PEAK
704
604
1 FCC..15.247
5o+ %
S
% +
o A0q*
3 1
g
304
20+
104
0 t t t t . } i
2483 2485 2490 2495 2500
Frequency in MHz
Final Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/m) e (dBp n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
2483.510 374 | 5400 | 1657 1000.0 | 1000.000 | 150.0 | H -113.0 84.0 78
2483.510 51.2 - | 7400 | 2281 1000.0 | 1000.000 | 150.0 | H -113.0 84.0 78
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Radio Technology = WLAN n 20 MHz, Operating Frequency = low, Band Edge = low
(S01_ADO02)

Spectrum :%:l

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz

o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

M1[1] [-23.15 dBm]

/v-w""\/_\f\ 2.|3‘BUIJUIJ GHz|

M2[2] -44.18 dBm

1
| |

-10 dém /\}’ u_

=20 dPm
FCC_PK_RESTRICTED_BANDS / 1 ¥
/I,ﬂ_/

-30 dam—] £,
| N IJD“ ; ./l \ ' —\/‘v\m.’\.ﬁmv

AN
FCC_AV_RESTRICTED_BA
[ AT T

10 dBrm

-50 dem

-60 dBm

-70 dBm

CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.39 GHz | -23.15 dBm
M2 2 2.39 GHz -44.18 dBm
M3 1 2.38765 GHz | -22.19 dBm
M4 2 2.3899 GHz | -44,18 dBm

J1 ] G v

Date: 11.JUL.2024 15:04:21

TX on 2412 MHz
Note: Offset includes antenna gain and path attenuation.

Spectrum :%:l

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz

o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

M1[1] [-22.76 dBm]
I{‘W 2.390000 GHz

p——— mM2[2] |-43.00 dBm)|
f \ 2.390000 GHz

b
\ b
_ T

10 dBrm

0 dbBm

I _\P/\r /
_J

=

=20 dRm
FCC_PK_RESTRICTED_BANDS

-30 dBm

T

il
FCC_AV_RESTRICTED_BANDS__[2

-50 dBm

-60 dBm

-70 dBm

CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.39 GHz | -22.76 dBm
M2 2 2.39 GHz -43.09 dBm
M3 1 2.3893 GHz | -22.56 dBm
M4 2 2.3899 GHz | -43.09 dBm

J1 ] G v

Date: 11.JUL.2024 15:10:07

TX on 2417 MHz
Note: Offset includes antenna gain and path attenuation.
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Spectrum :%:l

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz

o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

10 dBm /]
0 dem /,i/_
-10 dBm -
ho T f
B0 dam sy /*\"/‘f \‘Mr\q
F-Z.CfDKfRESTRICTEELE.ANDEJ"\JI\[j (g ‘J
-30 dBm—] A .
/1 .

FCC_AV_RESTRICTED_BANDS

M1[1] [-25.00 dBm)]
2.390000 GHz

|-45.54 dBm
2.390000 GHz

50 dam—]} ] E—
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.39 GHz | -25.00 dBm
M2 2 2.39 GHz -45.54 dBm
M3 1 2.38705 GHz | -24.45 dbm
M4 2 2.3899 GHz -45.54 dBm

| ' J (1] ) o

Date: 11.JUL. 2024 16:04:40

TX on 2432 MHz
Note: Offset includes antenna gain and path attenuation.

Radio Technology = WLAN n 20 MHz, Operating Frequency = high, Band Edge = high
(S01_ADO02)

Spectrum :%:l

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz

o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

M1 [-24.97 dBm]
2.483500 GHz

10 dBrn 2 |-42.50 dBm
2.483500 GHz|

0 dbBm
o] L,

-10 dBm
skl | ™

20 dAm s
FCC_PK_RESTRICTED_BANDS I(\/ ¥ 1_// \__\ T
| ] Wi ] —

-30 dBm I YEam.
"
FCC_av RESTRICTED_BANDS ]'l/x K
= T \_ﬁ_\_‘_‘_
-50 dBm
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.4835 GHz | -24,97 dBm
M2 2 2.4835 GHz -42.59 dBm
M3 1 2.4835 GHz | -24.97 dbm
M4 2 2.48335 GHz -42.46 dBm

| ' J (1] ) o

Date: 11.JUL.2024 15:41:16

TX on 2447 MHz
Note: Offset includes antenna gain and path attenuation.
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Spectrum :%:t

Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz
o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000

IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr

M1[1] [-24.61 dBm)]
2.483500 GHz

10 dBm M2[ |-43.38 dBm
2.483500 GHz

0 dbBm

-10 dém /\f’/\‘

=20 dRm

.
FCC_PK_RESTRICTED_BANDS /zd \’\,?
20 apr—] | IIRAWAY
[Fcc_av_RESTRICTED_BANDS
e e I
50 dBm
| 20 dem T

—
|

| 1
E

——— 1

-60 dBm

-70 dBm

CF 2.425 GHz 1001 pts Span 150.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.4835 GHz | -24.61 dBm
M2 2 2.4835 GHz -43.38 dBm

M3 1 2.4841 GHz | -24.45 dbm |
M4 2 2.48335 GHz | -43.31 dBm

Il J

Date: 11.JUL.2024 15:15:53

TX on 2452 MHz
Note: Offset includes antenna gain and path attenuation.

Spectrum :%l
Ref Level 22.00 dem Offset 14.50 dB & RBW 1 MHz
j Att 20 dB SWT 20.9 ps @ VYBW 3 MHz Mode Auto FFT
SGL Count 5000/5000
iControlled by EMC32 @ 1Pk Max@2Rm AvgPwr
M1[1] [-24.10 dBm)|
2.483500 GHz|
10 dem mM2[2] |-43.44 dBm
i~ 2.483500 GHz
. | |
-10 dBm N
. rurt] |
C STRIC [t Y "
FCC_PK_RESTRICTED_BANDS } ‘ b
=30 dBm | I W f}/
FCC_AYW_RESTRICTED_BANDS f/f 117}
W T
"“UVWW\"‘*WW“"’L"’W
-50 dem —
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1/ 1 2.4835 GHz | -24.10 dBm
M2 2 2.4835 GHz -43.44 dBm
M3 1 2.48335 GHz | -24.04 dBm
M4 2 2.48335 GHz -43.36 dBm
J J i e .

Date: 11.JUL. 2024 15:20:31

TX on 2457 MHz
Note: Offset includes antenna gain and path attenuation.
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Spectrum Evn
Ref Level 22.00 dem  Offset 14.50 d@ & RBW 1 MHz
o Att 20 dB SWT 20.9 ps & VBW 2 MHz Mode Auto FFT
SGL Count 5000/5000
IControlled by EMC32 @ 1Pk Max@2Rm AvgPwr
M1[1] [-24.73 dBm|
2.483500 GHz|
10 dBm M2[2] |-45.80 dBm)|
[T 2.483500 GHz,
| |
-10 dBm N DL
-20 dRAm A
FCC_PK_RESTRICTED_BANDS 1],4} 1 ﬂm‘,,_
-30 dBm ! P
|~V J N ”\/\,Wm‘-
FCC_AYW_RESTRICTED_BANDS r'\‘/_.\,_‘___,\!’\f/_’\ - M
-50 dem ————
-60 dBm
-70 dBm
CF 2.425 GHz 1001 pts Span 150.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 2.4835 GHz -24,73 dBm
M2 2 2.4835 GHz -45.80 dBm
M3 1 2.48335 GHz 24,34 dbm
M4 2 2.48335 GHz -45.76 dBm

Il

Date: 11.JUL.2024 15:27:26

TX on 2462 MHz
Note: Offset includes antenna gain and path attenuation.

Radio Technology = WLAN n 40 MHz, Operating Frequency = high, Band Edge = high

(S02_AC02)
80T
+ FOC i 15.247. . PEAK
701
601
1 FC..15.247
504 %
E
?L +
o
2 409
= __0
g
301
20+
101+
0 ' ' ' |
2483 2485 2490 24495 2500
Frequency in MHz
Final Result
Frequency MaxPeak | CAverag | Limit | Margi Meas. Bandwidt | Heigh | Pol | Azimut | Elevatio | Corr.
(MHz) (dBuV/im) e (dBu n Time h t h n (dB/
(dBuVim) | Vim) (dB) (ms) (kHz) (cm) (deg) (deg) m)
2483.510 375 | 54.00 16.55 1000.0 1000.000 | 150.0 | H -81.0 102.0 7.8
2483.510 512 - | 7400 | 22.78 1000.0 1000.000 | 1500 | H -81.0 102.0 7.8
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Radio Technology = WLAN n 40 MHz, Operating Frequency = low, Band Edge = low
(S01_ADO02)

RefLevel 22.00 dBm Offset 14.50dB ® RBW 1 MHz SGL
o Att 3048 SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep Gount 5000/5000
1 Frequency Sweep 1Pk Max -2 r

20 MI[1T—33.27 dBm
| lo.390000 Gtz

10 d st} MV RS M2[2H—-44.87 dBm
/ [2.390 000 GHz

|-20 d
FCC_PK_RESTRICTED_BANDS

—F <=

_30d

— 17 g L
WWM / \ i WMM IY

[FOGL A RESTRICTED_BAND: T4z

| v

| E——

CF 2,425 GHz 1001 pts 15.0 MHz Span 150.0 MHz
2 Marker Table

ML 1 2.39 GHz -33.27 dBm
M2 2 2.39 GHz -44.87 dBm
M3 1 2,37895 GHz -28.22 dBm
Md 2 2.389 GHz -44.79 dBm

wary N 00
10:43:39 AM 07/12/2024

TX on 2422 MHz
Note: Offset includes antenna gain and path attenuation.

Radio Technology = WLAN n 40 MHz, Operating Frequency = high, Band Edge = high
(S01_ADO02)

RefLevel 22.00 dém  Offset 14.50dB ® RBW 1 MHz SGL
® Att 3048 SWT  1.01ms ® VBW 3 MHz Mode Auto Sweep Count 5000/5000
1 Frequency Sweep 1Pk Max -2R r
20d ML 27 T
| |o.483 500 Gz
p M2[2H—-45.18 dBm-

10
/ \ 12,483 500 GHz
"

—

[FOGL A RESTRICTED_BAND:

i o Ty b i

| ] e |

50 di
60 di
70 di
CF 2,425 GHz 1001 pts 15.0 MHz Span 150.0 MHz
2 Marker Table

ML 1 2.483 5 GHz -27.17 dBm

M2 2 2.483 5 GHz -45.18 dBm

M3 1 2.48365 GHz -23.07 dBm

M4 2 . z -45.11 dEm

wary N 000
11:24:06 AM 07/12/2024

TX on 2442 MHz
Note: Offset includes antenna gain and path attenuation.
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Ref Level 22.0
® Att

0 dBm
30dB

1 Frequency Sweep

Offset 14.50dB ® RBW 1 MHz
1.01 ms ® VBW 3 MHz

SWT

Mode Auto Sweep

SGL

Count 5000/5000
s
MI[1]25.95 dBr

20 d

[2.483 500 GHz
M2[2H—-44.07 dBm

\ [2.483 500 GHz

“10d

20 d

[FCC_PK_RESTRICTED_BANDS

30 d

M breciti
[FCG1 A RESTRICTED_ BAND!

\ N s P i{ﬁu&%\ﬂl

50 d

60 d

“70 d

CF 2.425 GHz

1001 pts

15.0 MHz,

Span 150.0 MHz

2 Marker Table

2.483 5 GHz
2,483 5 GHz
2.486 35 GHz

SN

2. F

-25.95 dBm
-44.07 dBm
-24.02 dBm

11:09:52 aM 07/12/2024

Note:

Ref Level 22.00 dBm

Offset 14.50 48 ® RBW 1 MHz

TX on 2447 MHz
Offset includes antenna gain and path attenuation.

2024-07-12
11:09:51

[T s

Ready

SGL

o Att 30dB  SWT 1.01 ms ® VBW 3MHz Mode Auto Sweep Count 5000/5000
1 Frequency Sweep AT
2 d 25 dBm

| 2,483 500 GHz
10 dl e T M2[2H—44.54-dBm
f [2.483 500 GHz
) / / \
N / / \\

| -20 d
[FCC_PK_RESTRICTED_BANDS / / \ \‘\

30 d TR i LY
W\JMMNLJ\JL’,V\ VR
N

FCG Ak RESTRICTED BAND:

[ — e
=y
60 d
70 d

CF 2.425 GHz 1001 pts 15.0 MHz Span 150.0 MHz

2 Marker Table
ML 1 2.483 5 GHz -28.25 dBm
M2 2 2.483 5 GHz -44.54 dBm
M3 1 2.4841 GHz -25.83 dBm
M4 2 2.4835 GHz -44.54 dBm
Ready  NNNNNNNNN = 2024-07-12

10:55:20 A 07/12/2024

TX on 2452 MHz
Note: Offset includes antenna gain and path attenuation.
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Radio Technology = WLAN ax 20 MHz, Operating Frequency = low, Band Edge = low
(S01_ADO02)

RefLevel 22.00 dBm Offset 14.50dB ® RBW 1 MHz
o Att 3048 SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

=29.31dBm
[2.390 000 GHz

M2[2H—-43.80-dBm

\N\\ [2.390 000 GHz

=)
o
h_n\T

=
2
=

| -20 d
[FCC_PK_RESTRICTED_B&NDS il )

0 d I Ir

i
Flessiewnnis
[FCGL A RESTRICTED_BAND: M

CF 2,425 GHz 1001 pts 15.0 MHz Span 150.0 MHz
2 Marker Table

ML 1 2.39 GHz -29.31 dBm
M2 2 2.39 GHz -43.80 dBm
M3 1 2.389 6 GHz -22.24 dBm
Md 2 2.3899 GHz -43.80 dBm

wary N 00
01:00:08 FM 07/12/2024

TX on 2412 MHz
Note: Offset includes antenna gain and path attenuation.

RefLevel 22.00 dBm Offset 14.50dB ® RBW 1 MHz SGL
® Att 30d8  SWT 1.01 ms ® VBW 3MHz Mode Auto Sweep Count 5000/5000
1 Frequency Sweep 1Pk Max - 2f s
20 d M1ILLT BT
[2.390 000 GHz
mM2[2}-45.31 dBm

/\N\/\\\ [2.390 000 GHz

20 d i

[FCC_PK_RESTRICTED_BANDS M/“ ‘ \
-30 d WW nw‘wﬂ L ' UMW !
RN ——

et A
[FCG1 A RESTRICTED. BAND:

,_-—-—/“'F'-A/w [
50 d
60 d
70 di
CF 2.425 GHz 1001 pts 15.0 MHz Span 150.0 MHz
2 Marker Table
ML 1 2.39 GHz -27.02 dBm
M2 2 2.39 GHz -45.31 dBm
M3 1 2.38855 GHz -22.43 dBm
M4 2 2. z -45. m

Roty N~ 00
12:14:38 BM 07/12/2024

TX on 2422 MHz
Note: Offset includes antenna gain and path attenuation.
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Ref Level 22.00 dBm

Offset 14.50dB ® RBW 1 MHz

SGL

® Att 3048 SWT  1.01 ms ® VBW 3MHz Mode Auto Sweep Count 5000/5000
1 Frequency Sweep W
20 ML =25.89 dBrm
| [2.390 000 GHz
10 d M2[2H—44.82 dBm.
/ [ \ 2.390 000 GHz
0
L e
| / \ Y
| 204 LS "
[FCC_PK_RESTRICTED_BANDS } \
Sa0d Y i
i [ "
[FCG, Al RESTRICTED_BAND
50 d
60 d
0d
CF 2.425 GHz 1001 pts 15.0 MHz Span 150.0 MHz
2 Marker Table
ML 1 2.39 GHz -25.89 dBm
M2 2 2.39 GHz -44.82 dBm
M3 1 2.38915 GHz -22.70 dBm
M4 2 2. z -44. m

01:09:11 PM 07/12/2024

Note:

Ref Level 22.00 dBm

TX on 2432 MHz
Offset includes antenna gain and path attenuation.

Offset 14.50 48 ® RBW 1 MHz

- 2024-07-12
ready  [NNNNNNNN &

SGL

o Att 30dB  SWT 1.01 ms ® VBW 3MHz Mode Auto Sweep Count 5000/5000
1 Frequency Sweep AT
20 d TR o5 dBm

| [2,.390 000 GHz
10 di M2[2}—43.83 dBm
/ \/\\ [2.390 000 GHz
od / \
“10d "
.y Lol l \ A

[FCC_PK_RESTRICTED_BANDS ! v LW WMVM
g AL
G ANRESTRICTED_BAND:

_'_’_‘ﬁ_"/,/ ]
o0 d
60 d
70 d

CF 2.425 GHz 1001 pts 15.0 MHz Span 150.0 MHz

2 Marker Table
ML 1 2.39 GHz -24.95 dBm
M2 2 2.39 GHz -43.83 dBm
M3 1 2.3893 GHz -23.54 dBm
M4 2 2. z -43. m

01:29:00 PM 07/12/2024

TX on 2437 MHz
Note: Offset includes antenna gain and path attenuation.
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Radio Technology = WLAN ax 20 MHz, Operating Frequency = high, Band Edge = high
(S01_ADO02)

| Att

Ref Level

Spectrum

(=)

19.80 dBm

Offset 9.80 dB & RBW 1 MHz

20de SWT 189 us @ VBW 3 MHz

SGL Count 10000/10000

Mode Auto FFT

@® 1Pk Max@2Rm AugPwr

Limit

heck

Line FEC_15247_PK
10 dBfve FEE—t247

PAES

M1[1]

aad

PAPE

M2[2]

mr-\

[ -29.63 dBm
2.483760 GHz
| -47.37 dBm
2.483500 GHz

O dém

-10 dBm

-20 dBrm

I
|

-30 dBm

Fcc_15247_P

L

FCC_15247

Y

-50 dBm

-60 dBm

I

-70 dBm

Start 2.37 GHz

1001

pts

Stop 2.5 GHz
]

L

-

Date: 13.SEP.2024 17.38:31

MultiView

Spectrum

J

TX on 2442 MHz
Note: The offset of 9.8 dB, representing the antenna gain and path compensation, is 4.7 dB
too low. As compensation, an additional 4.7 dB were added to the result in the result table of
the previous chapter.

RefLevel 22.00 dBm Offset 14.50dB ® RBW 1 MHz
1.01 ms ® VBW 3 MHz Mode Auto Sweep

® Att

3048 SWT

1 Frequency Sweep

SGL

Gount 5000/5000
1Pk Max - 2R r

TR ML —26

-
| |o.483 500 Gz

M2[2H—=44.73 dBm
\ 2,483 500 GHz

|-20 d
[FCC_PK_RESTRICTI

_30d

D_BANDS

A
6L ANRESTRICT

ED_BAND!

1
TrgT

CF 2.425 GHz

1001 pts

15.0 MHz,

Span 150.0 MHz

2 Marker Tabl

e

2.483 5 GHz
2.483 5 GHz
2.4856 GHz
" r4

-26.36 dBm
-44.73 dBm

-24.32 dBm
-44. m

01:15:02 PM

07/12/2024

TX on 2447 MHz
Note: Offset includes antenna gain and path attenuation.
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RefLevel 22.00 dBm Offset 14.50dB ® RBW 1 MHz SGL .
® Att 30d8  SWT 1.01 ms ® VBW 3MHz Mode Auto Sweep Count 5000/5000
1 Frequency Sweep W
20 ML =29.7 T dBr

/NWJ\‘\-W | [2.483 500 GHz
/ M2[2}]—45.93 dBm
/\,/\/\/\\ [2.483 500 GHz

I
|
|
|

—

| -20 d
FCC_PK_RESTRICTED_BANDS

30 d I

m";mrm"n "

i
Mg afd oo {rfon ol A

=
B
i)

b N W
[FCG, Al AESTRICTED_BAND

50 d

60 d

“70 d

CF 2.425 GHz 1001 pts 15.0 MHz Span 150.0 MHz
2 Marker Table

1 2.483 5 GHz -29.71 dBm
2 2.483 5 GHz -45.93 dBm
M3 1 2.483 35 GHz -27.76 dBm
2 . z -45. m

Roty N~ %002
12:03:57 BM 07/12/2024

TX on 2457 MHz
Note: Offset includes antenna gain and path attenuation.

RefLevel 22,00 dBm  Offset 14.50 dB ® RBW 1 MHz SGL
o Att 30dB  SWT 1.01 ms ® VBW 3MHz Mode Auto Sweep Count 5000/5000
1 Frequency Sweep AT
20 d -5 dBm
| 2,483 500 GHz
10 d —=45:31-dBm-
[2.483 500 GHz
od
J10 di
| -20 df
[FCC_PK_RESTRICTED_BANDS

“30 d

It A PSS AN s,
[FSG) AL RESTRICTED_BAND!

o0 d
60 d
70 d
CF 2.425 GHz 1001 pts 15.0 MHz Span 150.0 MHz
2 Marker Table

ML 1 2.483 5 GHz -34.25 dBm

M2 2 2.483 5 GHz -45.31 dBm

M3 1 2.484 4 GHz -30.60 dBm

M4 2 2.4835 GHz -45.31 dBm

e N
11:44:27 A 07/12/2024

TX on 2462 MHz
Note: Offset includes antenna gain and path attenuation.
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Radio Technology = WLAN ax 40 MHz, Operating Frequency = low, Band Edge = low
(S01_ADO02)

RefLevel 22.00 dBm Offset 14.50dB ® RBW 1 MHz
o Att 3048 SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep
1 Frequency Sweep

[2.390 000 GHz
M2[2H—-43.44-dBm

[2.390 000 GHz

5 | Lt
iy T | | LENTU
‘ / \ T

OO A RESTRICTED_BAND:

| I
[ |

50 di
60 di
70 d
CF 2,425 GHz 1001 pts 15.0 MHz Span 150.0 MHz
2 Marker Table

ML 1 2.39 GHz -22.70 dBm

M2 2 2.39 GHz -43.44 dBm

M3 1 2.38765 GHz -22.31 dBm

M4 2 2. z -43. m

wary N s 00
01:39:27 FM 07/12/2024

TX on 2422 MHz
Note: Offset includes antenna gain and path attenuation.

RefLevel 22.00 dBm Offset 14.50dB ® RBW 1 MHz SGL
® Att 30d8  SWT 1.01 ms ® VBW 3MHz Mode Auto Sweep Count 5000/5000
1 Frequency Sweep 1Pk Max - 2f s
20 d M1ILLT BT
/"WI‘VWWM [2.390 000 GHz
10 d M2[ZH—-42.67 dBm
/ \ [2.390 000 GHz
L
) /J / W
N j ( \\
| -20 d 1L
[FCC_PK_RESTRICTED_BANGS | i / \
0d I |AmMIMJAMM’ Mm..n
G RN / \ W
FCG. AMRESTRICTED_BAND! Ma
—— L —
—
L
_50 d
60 d
70 di
CF 2.425 GHz 1001 pts 15.0 MHz Span 150.0 MHz
2 Marker Table
ML 1 2.39 GHz -27.51 dBm
M2 2 2.39 GHz -42.67 dBm
M3 1 2.37385 GHz -23.08 dBm
M4 2 2. z =42, m

Roty N~ 000
02:02:51 PM 07/12/2024

TX on 2427 MHz
Note: Offset includes antenna gain and path attenuation.
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Radio Technology = WLAN ax 40 MHz, Operating Frequency = high, Band Edge = high
(S01_ADO02)

RefLevel 22.00 dBm Offset 14.50dB ® RBW 1 MHz SGL
o Att 3048 SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep Gount 5000/5000
1 Frequency Sweep 1Pk Max -2 r
20 d M 2445 dBm
o S S | |33 500 Gs
10 M2[2H——-44.00 dBm
/ \ 12,483 500 GHz
) f(/ \\
) { \\
|-20 d =
[FCC_PK_RESTRICTED_BANDS [ \ M
o PP RSNt 1 e,
PV M LU A I gl
IFCG) AlRESTRICTED_BAND:
I /_/W o
[ ——
50 d
60 d
“0d
CF 2,425 GHz 1001 pts 15.0 MHz Span 150.0 MHz
2 Marker Table
ML 1 2.483 5 GHz -24.45 dBm
M2 2 2.483 5 GHz -44.00 dBm
M3 1 2.487 85 GHz -23.20 dBm
M4 2 2.484 25 GHz -43.94 dBm

wary N 0
02:19:13 FM 07/12/2024

TX on 2447 MHz
Note: Offset includes antenna gain and path attenuation.

RefLevel 22.00 dBm Offset 14.50dB ® RBW 1 MHz SGL
o Att 3048 SWT 1.01 ms ® VBW 3 MHz Mode Auto Sweep Gount 5000/5000
1 Frequency Sweep 1Pk Max 12| r
20d M 2706 dBm
[2.483 500 GHz
10 Wil M2[z1l—43.02 dBm
/ \ 2,483 500 GHz
]
) J/ / \\
) / / \\
| -20
[FCC_PK_RESTRICTED_BANDS A/ / \ v
304 4|\ il el dd ks
[y A
et Wi
FCGL ANGRESTRICTED_BAMD! M4,
- ¥
I
| —
o0 d
“60 d
70 d
CF 2.425 GHz 1001 pts 15.0 MHz Span 150.0 MHz

2 Marker Table

ML 1 2.483 5 GHz -27.06 dBm
M2 2 2,483 5 GHz -43.02 dBm
M3 1 2.484 1 GHz -24.07 dBm
Ma 2 2.48335 GHz -42.99 dBm

rary N s 200
01:51:30 FM  07/12/2024

TX on 2452 MHz
Note: Offset includes antenna gain and path attenuation.

5.8.5 TEST EQUIPMENT USED

- Radiated Emissions FAR 2.4 GHz FCC
- R&S TS8997
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5.9 POWER DENSITY

Standard FCC Part 15 Subpart C

The test was performed according to:
ANSI C63.10, chapter 11.10.2

5.9.1 TEST DESCRIPTION

The Equipment Under Test (EUT) was set up in a shielded room to perform the Power Density
measurements.

The results recorded were measured with the modulation which produces the worst-case
(highest) power density.

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.

Maximum Peak Power Spectral Density (e.g. Bluetooth low energy):

Analyser settings:

e Resolution Bandwidth (RBW): 100 kHz, 10 kHz or 3 kHz
Video Bandwidth (VBW): > 3 times RBW
Trace: Maxhold
Sweeps: Till stable (min. 200, max. 15000)
Sweeptime: Auto
Detector: Peak

Maximum Average Power Spectral Density (e.g. WLAN):

Analyser settings:
e Resolution Bandwidth (RBW): 100 kHz, 10 kHz or 3 kHz
Video Bandwidth (VBW): > 3 times RBW
Sweep Points: = 2 times span / RBW
Trace: Maxhold
Sweeps: Till stable (max. 150)
Sweeptime: < Number of Sweep Points x minimum transmission duration
Detector: RMS

Signalling

Vector Signal Generator

Unit SMBV100

Signal Generator
SMB100

Spectrum Analyser
FSV30

RF-Combiner

Switch Unit OSP120
[Power Meter OSP-B157W38]

TS8997; Power Spectral Density
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22
219
218
217
21.6
215
214
21.3

212

Attenuation Antenna 1 to Analyser in dB

211

21
2300 2350 2400 2450 2500 2550 2600

Frequency in MHz

Attenuation of the measurement path

5.9.2 TEST REQUIREMENTS / LIMITS
FCC Part 15, Subpart C, §15.247 (e)

For digitally modulated systems, the peak power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during
any time interval of continuous transmission.

The same method of determining the conducted output power shall be used to determine the
power spectral density.

FCC Part 15, Subpart C, §15.247 (f)

(f) For the purposes of this section, hybrid systems are those that employ a combination of
both frequency hopping and digital modulation techniques.

The power spectral density conducted from the intentional radiator to the antenna due to the
digital modulation operation of the hybrid system, with the frequency hopping operation turned
off, shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission
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5.9.3 TEST PROTOCOL

Ambient temperature: 25 - 27 °C
Air Pressure: 1001 - 1010 hPa
Humidity: 40 - 56 %
BT GFSK (1-DH5)
Band Channel | Frequency | Power Density | RBW Limit Margin
No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] [dB]
2.4 GHz ISM 0 2402 4.9 3.0 8.0 3.1
39 2440 5.1 3.0 8.0 2.9
78 2480 5.1 3.0 8.0 2.9
BT n/4 DQPSK (2-DH5)
Band Channel | Frequency | Power Density | RBW Limit Margin
No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] [dB]
2.4 GHz ISM 0 2402 2.4 10.0 8.0 5.6
39 2440 0.8 10.0 8.0 7.2
78 2480 0.7 10.0 8.0 7.3
BT 8-DPSK (3-DH5)
Band Channel | Frequency | Power Density | RBW | Limit Margin
No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] [dB]
2.4 GHz ISM 0 2402 1.8 10.0 8.0 6.2
39 2440 0.8 10.0 8.0 7.2
78 2480 0.7 10.0 8.0 7.3
BT LE 1 Mbit/s
Band Channel | Frequency | Power Density | RBW | Limit Margin
No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] [dB]
2.4 GHz ISM 0 2402 0.5 10.0 8.0 7.5
19 2440 0.4 10.0 8.0 7.6
39 2480 0.3 10.0 8.0 7.7
BT LE 2 Mbit/s
Band Channel | Frequency | Power Density | RBW Limit Margin
No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] [dB]
2.4 GHz ISM 0 2402 -0.6 10.0 8.0 8.6
19 2440 -3.2 10.0 8.0 11.2
39 2480 -3.3 10.0 8.0 11.3
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WLAN b-Mode; 20 MHz; 1 Mbit/s
Band Channel | Frequency | Power Density | RBW Limit Margin

No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] [dB]
2.4 GHz ISM 1 2412 1.6 100.0 8.0 6.4
6 2437 2.0 100.0 8.0 6.0
11 2462 2.0 100.0 8.0 6.0

WLAN g-Mode; 20 MHz; 6 Mbit/s
Band Channel | Frequency | Power Density | RBW Limit Margin

No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] | [dB]
2.4 GHz ISM 1 2412 4.7 100.0 | 8.0 12.7
6 2437 1.5 100.0 | 8.0 9.5
11 2462 5.4 100.0 | 8.0 13.4

WLAN n-Mode; 20 MHz; MCSO0
Band Channel | Frequency | Power Density | RBW Limit Margin

No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] | [dB]
2.4 GHz ISM 1 2412 4.9 100.0 | 8.0 12.9
6 2437 2.3 100.0 | 8.0 10.3
11 2462 -5.4 100.0 | 8.0 13.4

WLAN n-Mode; 40 MHz; MCS0
Band Channel | Frequency | Power Density | RBW Limit Margin

No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] [dB]
2.4 GHz ISM 3 2422 -9.8 100.0 8.0 17.8
6 2437 -9.2 100.0 8.0 17.2
9 2452 -10.5 100.0 8.0 18.5

WLAN ax-Mode; 20 MHz; MCSO0
Band Channel | Frequency | Power Density | RBW | Limit Margin

No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] [dB]
2.4 GHz ISM 1 2412 -6.9 100.0 8.0 14.9
6 2437 -3.6 100.0 8.0 11.6
11 2462 -8.2 100.0 8.0 16.2

WLAN ax-Mode; 40 MHz; MCSO0
Band Channel | Frequency | Power Density | RBW | Limit Margin

No. [MHz] [dBm / RBW] | [kHz] | [dBm/ | to Limit
3kHz] | [dB]
2.4 GHz ISM 3 2422 9.5 100.0 | 8.0 17.5
6 2437 -10.2 100.0 | 8.0 18.2
9 2452 -10.5 100.0 | 8.0 18.5

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

Radio Technology = Bluetooth BDR, Operating Frequency = mid

(S01_AAO1)
DUT Frequency Frequency PSD | Limit | Result
(MHz) (MHz) (dBm) | Max
(dBm)
2441.000000 2440.975370| 5.145 8.0 | PASS
Ports
[ Port [ State |
[ 1lused |
Peak Power Spectral Density 2nd
2nd Measurement
Setting Instrument
3BT Value
30+ Start Frequency 2.44080 GHz
Stop Frequency 2.44130 GHz
T Span 500.000 kHz
20+ RBW 3.000 kHz
E VBW 10.000 kHz
% a5 SweepPoints
S 10+ Sweeptime 5.560 ms
® Reference Level 10.000 dBm
3 r Attenuation 20.000 dB
0+ A\ " Detector MaxPeak
\ o/ \ [ J A | SweepCount 10
i 2 i [ Al A Filter 3dB
10+ Trace Mode Max Hold
Sweeptype Sweep
t + t t t t t Preamp off
2440798 24409 2441 24411 Stablemode Trace
Stablevalue 0.50 dB
Frequency in MHz Run 7/ max. 150
" Stable 1/1
Limit Sum Level ¢ PsD Max Stable Difference | 0.04dB
Radio Technology = Bluetooth EDR2, Operating Frequency = low
S01_AA01)
DUT Frequency Frequency PSD | Limit | Result
{MHz) (MHz) (dBm) | Max
(dBm)
2402.000000 2402.158027| 2.361 8.0 [PASS
Ports
[ Port | State
[ 1]used | _
Setting Instrument
Peak Power Spectral Density el
Start Frequency 2.40125 GHz
Stop Frequency 2.40275 GHz
10¢ Span 1.500 MHz
+ RBW 10.000 kHz
ot c " X VBW 30.000 kHz
A BTAY | ;
1 N ] AT AT o PN VS WA T SweepPoints 300
£ . .'q'.“/"mx-“" gl i Y AT Vs ‘-,1[;“»'"1, Sweeptime 1.500 ms
] -0t A hat} Reference Level 10.000 dBm
= T . ."f 2" Attenuation 20.000 dB
T 20T e L Detector MaxPeak
g 1 5 SweepCount 100
ap+ L ] Filter 3dB
) N Trace Mode Max Hold
I \ Sweeptype Sweep
407 X Preamp off
} } } } t } } } } t } } t t +— Stablemode Trace
240125 24014 24016 2401.8 2402 24022 2402 4 24026 240275 Stablevalue 0.50 dB
Frequency in MHz Run 7/ max. 150
Stable 2/2
Limit Sum Level & PSD Max Stable Difference 0.10 dB
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(S01_AA01)
DUT Frequency Frequency PSD | Limit | Result
{MHz) (MHz) (dBm) | Max
{dBm)
2402.000000 2402.158027| 1.770 8.0 | PASS
Setting Ins;rat::::m
| 1lused ] Start Frequency 2.40125 GHz
' Stop Frequency 2.40275 GHz
Peak Power Spectral Density Span 1.500 MHz
RBW 10.000 kHz
10 VBW 30.000 kHz
T SweepPoints 300
0T Sweeptime 1.500 ms
+ B Reference Level 10.000 dBm
£ ot N A a8 Attenuation 20.000 dB
2 1 M Detector MaxPeak
] "\, SweepCount 100
g 207 t Filter 3dB
T7 A Trace Mode Max Hold
30 A Sweeptype Sweep
1 {n Preamp off
; ; ; ; ; ; ; ; ; ; ; ; ; ; — Stablemode Trace
240125 24014 24016 24018 2402 24022 24024 24026 240275 g‘ﬂb““ﬂ'"e 2;]5? dB 5
. un max.
Frequency in MHz Stable 2/2
Limit Sum Level 'S PSD Max Stable Difference 0.37 dB
Radio Technology = Bluetooth LE 1 Mbps, Operating Frequency = low
(S01_AAO1)
DUT Frequency Frequency PSD | Limit | Result
{MHz) {(MHz) (dBm) | Max
{dBm)
2402.000000 2401.962343| 0.451 8.0 [PASS
Ports Settin Instrument
[Port | Siate | : Value
[_1lused ] Start Frequency 2.40140 GHz
) Stop Frequency 2.40260 GHz
Peak Power Spectral Density Span 1.200 MHz
REBW 10.000 kHz
25 VBW 30.000 kHz
20+ SweepPoints 240
1 Sweeptime 1.200 ms
10+ Reference Level 0.000 dBm
E T Attenuation 10.000 dB
= Detector MaxPeak
o7 SweepCount 100
3 T Filter 3dB
10+ Trace Mode Max Hold
4o Sweeptype Sweep
204 I,-‘-"'“ Preamp off
' i i i i i . i i i i i i Stablemode Trace
24014 24016 24018 2402 24022 24024 2026 | Stablevalue 0.50 dB
) Run 4 / max. 150
Frequency in MHz Stable 272
Limit Sum Level & PSD Max Stable Difference 0.08 dB
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Radio Technology = Bluetooth LE 2 Mbps, Operating Frequency = low

(S01_AA01)
DUT Frequency Frequency PSD | Limit | Result
{(MHz) {MHz) (dBm) | Max
{dBm})
2402.000000 2401.776928| -0.635 8.0 | PASS
Ports
[ Port [ State
[ 1lused | Setting Instrument
Value
Peak Power Spectral Density Start Frequency 2.40103 GHz
Stop Frequency 2.40298 GHz
10— | Span 1.950 MHz
REBW 10.000 kHz
T VBW 30.000 kHz
SweepPoints 390
Sweeptime 1.950 ms
& Reference Level 0.000 dBm
= Attenuation 10.000 dB
B A Detector MaxPeak
@ - R ) SweepCount 100
- Filter 3 dB
! Trace Mode Max Hold
\ Sweeptype Sweep
T Preamp off
t t t t t t t | Stablemode Trace
2401.025 24015 2402 24025 2402.975 gtableval ue g.?l) dB =
: un max.
Freguency in MHz Stablo 272
Limit Sum Level & PSD Max Stable Difference 0.14 dB
Radio Technology = WLAN b, Operating Frequency = mid
S01_ADO02)
DUT Frequency Frequency PSD Limit Result
(MHz) {MHz) {dBm) | Max
(dBm}
2437.000000 2437.676127| 1.985 8.0 | PASS
Ports
[ Port [ State
Setting Instrument
] Value
Power Spectral Density Start Frequency 2.42700 GHz
Stop Frequency 2.45200 GHz
- Span 30.000 MHz
T REW 100.000 kHz
oT Ve ,.""“'Wmm‘ VBW 300.000 kHz
I ey v A SweepPoints 600
. 10T ) 1y \_\ Sweeptime 600.000 ms
& o0t / N Reference Level 0.000 dBm
e 4+ N Attenuation 10.000 dB
T 30T 7/ Detector RMS
& T SweepCount 1
407 i { Filter 3dB
P AW \ Trace Mode Max Hold
RV S Sweeptype Sweep
&0+ MY X Preamp off
t t t t t t t t t t t t 1 Stablemode Trace
2422 2425 2430 2435 2440 2445 2450 2452 Stablevalue 0.50 dB
Freguency in MHz Run 16 / max. 150
Stable 3/3
Limit Sum Level L 4 PSD Max Stable Difference | 0.20 dB
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(S01_ADO02)
DUT Frequency Frequency PSD | Limit | Result
{MHz) (MHz) {(dBm) | Max
{dBm)
2437.000000 2438.878130| -1.487 8.0 | PASS
Ports
[ Port | State | Setting Instrument
[ 1lused | Value
Start Frequency 2.42200 GHz
Power Spectral Density Stop Frequency 2.45200 GHz
Span 30.000 MHz
10T REW 100.000 kHz
[ VBW 300.000 kHz
SweepPoints 600
o7 A 1o R Sweeptime 600.000 ms
e T A A Vit PN Reference Level 0.000 dBm
@ 10+ 1 Attenuation 10.000 dB
£ | / L Detector RMS
° 20t SweepCount 1
5 J Filter 3dB
I 7 \ Trace Mode Max Hold
30T e Sweeptype Sweep
L oo A Wy Preamp off
; ; ; ; ; ; ; ; ; ; ; ; i Stablemode Trace
2422 2425 2430 2435 2440 2445 2450 2452 || Stablevalue 0.50 dB
Freguency in MHz Run 9 [ max. 150
Stable 313
Limit Sum Level & PSD Max Stable Difference 0.48 dB
Radio Technology = WLAN n 20 MHz, Operating Frequency = mid
(S01_ADO02)
DUT Frequency Frequency PSD | Limit | Result
(MHz) (MHz) (dBm) | Max
{(dBm)
2437.000000 2439.479132| -2.320 8.0 | PASS
Ports
[Port | State | Setting Instrument
[ 1[{used | Value
Start Frequency 2.42200 GHz
Power Spectral Density Stop Frequency 245200 GHz |
Span 30.000 MHz
10+ RBW 100.000 kHz
r VBW 300.000 kHz
N SweepPoints 600
. Sweeptime 600.000 ms
c i I i | Reference Level 0.000 dBm
g 107 [ Il | Attenuation 10.000 dB
e r | | Detector RMS
T 207 A SweepCount 1
3 r f Filter 3dB
30T 7 : Trace Mode Max Hold
- X Sweeptype Sweep
40 iyl AP Preamp off
I I I I I I I I I I I I | Stablemode Trace
2422 2425 2430 2435 2440 2445 2450 2452 gtﬂblevalue C1|25? dB 5
. un max.
Frequency in MHz Stable 373
Limit Sum Level * PSD Max Stable Difference | 0.42 dB
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(S01_ADO02)
DUT Frequency Frequency PSD Limit | Result
{MHz) {MHz) (dBm) | Max
{dBm)
2437.000000 2441979149 9.214 8.0 | PASS
Ports
[ Port | State Setting Instrument
[ 1lused | Value
Start Frequency 2.40700 GHz
Power Spectral Density Stop Frequency 2.46700 GHz
Span 60.000 MHz
10— RBW 100.000 kHz
T VBW 300.000 kHz
0T SweepPoints 1200
. -1 0:: }u’h“JV‘WJ.M.UJH 4‘.,\.,_v,|w-1'r.umm‘w,.1| I‘.M‘rrr'.ﬁm,mw_w.w.wmhwq g:f;?g::géel_evel aﬁgg 3BITI
@ 20+ . | Attenuation 10.000 dB
g T [ | Detector RMS
g 20T v SweepCount 1
3 4ot \ Filter 3dB
T s A Trace Mode Max Hold
st / \ Sweeptype Sweep
_go [ | SR Preamp off
} } } } } } } } } } } — Stablemode Trace
2407 2420 2430 2440 2450 2460 2467 | Stablevalue 0.50 dB
Frequency in MHz Run 15/ max. 150
Stable 3/3
Limit Sum Level L 4 PsD Max Stable Difference 0.44 dB
Radio Technology = WLAN ax 20 MHz, Operating Frequency = mid
(S01_ADO02)
DUT Frequency Frequency PSD | Limit | Result
(MHz) {MHz) {dBm) | Max
{dBm)
2437.000000 2439.529215| -3.566 8.0 [ PASS
Ports
[Port [ State | -
T 1[used | Setting Instrument
Value
. Start Frequency 2.42200 GHz
Fower Spectral Density Stop Frequency 2.45200 Gliz
Span 30.000 MHz
10T RBW 100.000 kHz
T VBW 300.000 kHz
0+ SweepPoints 600
il e, i s N S Sweeptime 600.000 ms
E o4 I 3 Reference Level 0.000 dBm
g | | I | Attenuation 10.000 dB
£ a0l | Detector RMS
% 1 ! SweepCount 1
= I ) Filter 3dB
=0T . Trace Mode Max Hold
T L M Sweeptype Sweep
A0 e AN Preamp off
t f f f t f f f f t f f ! Stablemode Trace
2422 2425 2430 2435 2440 2445 2450 2452 Stablevalue 0.50 dB
: Run 8/ max. 150
Freguency in MHz Stable 373
Limit Sum Level L 4 PSD Max Stable Difference 0.36 dB
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Radio Technology = WLAN ax 40 MHz, Operating Frequency = low

(S01_ADO02)
DUT Frequency Frequency PSD | Limit | Result
(MHz) (MHz) (dBm) | Max
(dBm)
2422.000000 2437.037531| -9.455 8.0 | PASS
Ports
[Port [ State |
lused | Setting Instrument
Value
Power Spectral Density Start Frequency 2.39200 GHz
Stop Frequency 2.45200 GHz |
10— Span 60.000 MHz
1 REW 100.000 kHz
ot VBW 300.000 kHz
+ SweepPoints 1200
-101 i e e g il il Sweeptime 1.200 s
= 2ol . i | Reference Level 0.000 dBm
° = | Attenuation 10.000 dB
3 30+ | | Detector RMS
@ T | | SweepCount 1
- 407 Filter 3dB
=0 T / Ay Trace Mode Max Hold
L v \ _ Sweeptype Sweep
&0 i St Preamp off
t t t t t t t t t t t +— Stablemode Trace
2392 2400 2410 2420 2430 2440 2452 Stablevalue 0.50 dB
Frequency in MHz Run 8/ max. 150
Stable 313
Limit Sum Level L 2 PSD Max Stable Difference 0.49 dB

5.9.5 TEST EQUIPMENT USED
-  R&S TS8997
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[BUREAU |
VERITAS

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 Opus10 TPR T/P Logger 13 [Lufft Mess- und 13936 2023-12 2025-12
(8253.00) Regeltechnik GmbH
1.2 Fluke 177 Digital Fluke Europe B.V. (86670383 2023-08 2025-08
Multimeter 03
(Multimeter)
1.3 Chroma 6404 AC Source Chroma ATE INC. 64040001304 N/A N/A
1.4 Shielded Room [Shielded Room|Frankonia Germany |- N/A N/A
02 4m x 3m EMC Solution GmbH
1.5 ESH3-Z5 Two-Line V- |Rohde & Schwarz |{829996/002 2023-09 2025-09
Network (EUT)|GmbH & Co. KG
1.6 ESR 7 EMI Receiver / [Rohde & Schwarz (101424 2023-01 2025-01
Spectrum
Analyzer
1.7 Opus10 THI T/H Logger 02 |Lufft Mess- und 7489 2023-12 2025-12
(8152.00) Regeltechnik GmbH
1.8 CS-RUB6 Rubidium Rohde & Schwarz (100321 2023-10 2024-10
Frequency GmbH & Co. KG
Standard
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 Opus10 TPR T/P Logger 13 |Lufft Mess- und 13936 2023-12 2025-12
(8253.00) Regeltechnik GmbH
2.2 SMB100A Signal Rohde & Schwarz (107695 2024-07 2027-07
Generator 9
kHz - 6 GHz
2.3 EX520 Digital Extech Instruments (05157876 2022-06 2024-06
Multimeter 12 |Corp
2.4 FSV30 Signal Rohde & Schwarz (103005 2023-08 2025-08
Analyzer 10 Hz
- 30 GHz
2.5 Temperature Temperature [Votsch 58566002150010(2024-07 2026-07
Chamber VT Chamber
4002 Votsch 03
2.6 FSW43 Signal Rohde & Schwarz |102013 2023-07 2025-07
Analyser GmbH & Co. KG
2.7 Opus10 THI T/H Logger 14 |Lufft Mess- und 13993 2023-12 2025-12
(8152.00) Regeltechnik GmbH
2.8 HMP2020 Programmable |Rohde & Schwarz |101992 N/A N/A
Power Supply |GmbH & Co. KG
2.9 SMBV100A Vector Signal |Rohde & Schwarz |259291 2023-01 2026-01
Generator 9
kHz - 6 GHz
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
2.10 OSP120 Contains Rohde & Schwarz (101158 2021-08 2024-08
Power Meter 2024-08 2027-08
and Switching
Unit OSP-
B157W8 PLUS
2.11 CS-RUB6 Rubidium Rohde & Schwarz (100321 2023-10 2024-10
Frequency GmbH & Co. KG
Standard
3 Radiated Emissions FAR 2.4 GHz FCC
Radiated emission tests for 2.4 GHz ISM devices 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 2023-12 2025-12
(8253.00) Regeltechnik GmbH
3.2 Innco Systems [Controller for |innco systems CO3000/1460/54 N/A N/A
CO3000 bore sight GmbH 740522/P
mast FAC
3.3 AMF- Broadband Miteq N/A N/A
7D00101800- |Amplifier 100
30-10P-R MHz - 18 GHz
3.4 Anechoic FAR, 8.80m x |Albatross Projects |P26971-647-001- N/A N/A
Chamber 03 4.60m x PRB
4.05m (I x w x
h)
3.5 Fluke 177 Digital Fluke Europe B.V. (86670383 2023-08 2025-08
Multimeter 03
(Multimeter)
3.6 1S4-18002600- |Broadband Miteq 849785 N/A N/A
32-5P Amplifier 18
GHz - 26 GHz
3.7 FSw43 Spectrum Rohde & Schwarz (103779 2023-04 2025-04
Analyzer GmbH & Co. KG
3.8 EP 1200/B, AC Source, Spitzenberger & B6278 N/A N/A
NA/B1 Amplifier with |Spies GmbH & Co.
integrated KG
variable
Oscillator
3.9 3160-09 Standard Gain [EMCO Elektronic 00083069 N/A N/A
Pyramidal GmbH
Horn Antenna
26.5 GHz
3.10 WHKX 7.0/18G- |High Pass Wainwright 09 N/A N/A
8SS Filter Instruments GmbH
3.11 MA3000/0800- |[Bore Sight innco systems 9210522 N/A N/A
XP-ET-compact |Antenna Mast |GmbH
3.12 TT 1.5 WI Turn Table Maturo GmbH - N/A N/A
3.13 5HC3500/18000 [High Pass Trilithic 200035008 N/A N/A
-1.2-KK Filter
3.14 Opus 20 THI ThermoHygro |Lufft Mess- und 115.0318.0802.0|2023-08 2025-08
(8120.00) Datalogger Regeltechnik GmbH |33
3.15 TD1.5-10kg EUT Tilt DeviceMaturo GmbH TD1.5- N/A N/A
(Rohacell) 10kg/024/37907
09
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
3.16 AFS42- Broadband Miteq 2035324 N/A N/A
00101800-25-S-|Amplifier 25
42 MHz - 18 GHz
3.17 HF 907 Double-ridged Rohde & Schwarz |102444 2021-09 2024-09
horn
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 N5000/NP Filter for EUT, [ETS-LINDGREN 241515 N/A N/A
2 Lines, 250 V,
16 A
4.2 Opus10 TPR T/P Logger 13 |Lufft Mess- und 13936 2023-12 2025-12
(8253.00) Regeltechnik GmbH
4.3 ESW44 EMI Receiver / [Rohde & Schwarz |101603 2024-03 2026-03
Spectrum GmbH & Co. KG
Analyzer
4.4 Anechoic SAC/FAR, Frankonia Germany |none N/A N/A
Chamber 01 10.58 m x EMC Solution GmbH
6.38 m x 6.00
m
4.5 Fluke 177 Digital Fluke Europe B.V. (86670383 2023-08 2025-08
Multimeter 03
(Multimeter)
4.6 Opus10 THI T/H Logger 10 |Lufft Mess- und 12488 2023-12 2025-12
(8152.00) Regeltechnik GmbH
4.7 EP 1200/B, AC Source, Spitzenberger & B6278 N/A N/A
NA/B1 Amplifier with [Spies GmbH & Co.
integrated KG
variable
Oscillator
4.8 DS 420S Turn Table 2 |HD GmbH 420/573/99 N/A N/A
m diameter
4.9 HFH2-Z2 Loop Antenna |Rohde & Schwarz |829324/006
+ 3 Axis GmbH & Co. KG
Tripod
4.10 CS-RUB6 Rubidium Rohde & Schwarz (100321 2023-10 2024-10
Frequency GmbH & Co. KG
Standard
5 Radiated Emissions SAC up to 1 GHz
Radiated emission tests up to 1 GHz in a semi anechoic room
Ref.No. Device Name |Description| Manufacturer |Serial Number Last Calibration
Calibration Due
5.1 N5000/NP Filter for EUT, |[ETS-LINDGREN 241515 N/A N/A
2 Lines, 250V,
16 A
5.2 Opus10 TPR T/P Logger 13 |Lufft Mess- und 13936 2023-12 2025-12
(8253.00) Regeltechnik GmbH
5.3 ESW44 EMI Receiver / |Rohde & Schwarz |101603 2024-03 2026-03

Spectrum
Analyzer

GmbH & Co. KG
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Ref.No. Device Name|Description| Manufacturer |Serial Number Last Calibration
Calibration Due
5.4 Anechoic SAC/FAR, Frankonia Germany |none N/A N/A
Chamber 01 10.58 m x EMC Solution GmbH
6.38 m x 6.00
m
5.5 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
5.6 Fluke 177 Digital Fluke Europe B.V. (86670383 2023-08 2025-08
Multimeter 03
(Multimeter)
5.7 Opus10 THI T/H Logger 10 |Lufft Mess- und 12488 2023-12 2025-12
(8152.00) Regeltechnik GmbH
5.8 EP 1200/B, AC Source, Spitzenberger & B6278 N/A N/A
NA/B1 Amplifier with |Spies GmbH & Co.
integrated KG
variable
Oscillator
5.9 DS 420S Turn Table 2 |HD GmbH 420/573/99 N/A N/A
m diameter
5.10 CS-RUB6 Rubidium Rohde & Schwarz (100321 2023-10 2024-10
Frequency GmbH & Co. KG
Standard
5.11 AM 4.0 Antenna Mast [Maturo GmbH AM4.0/180/1192 N/A N/A
4 m 0513

The calibration interval is the time interval between “Last Calibration” and “Calibration Due”
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6.2 TEST EQUIPMENT SOFTWARE

Semi-Anechoic Chamber:

Software Version
EMC32 Measurement Software 10.60.10
INNCO Mast Controller 1.02.62
INNCO Mast Height 34.10
INNCO Mast Elevation 36.11
MATURO Controller 1.24
MATURO Mast 12.19
MATURO Turn-Table 30.10
Fully-Anechoic Chamber:

Software Version
EMC32 Measurement Software 10.60.10
MATURO Controller 1.30
MATURO Turn-Unit 11.10
MATURO Mast 12.10
MATURO Turntable 12.11
INNCO Controller 1.03.02
INNCO Mast Height 34.10
INNCO Mast Elevation 36.11

TS 8997

WMS32 Measurement Software

11.60.00 (till 2024-03-19), 11.70.00 + Hotfix 01

Conducted AC Emissions:

Software

Version

EMC32 Measurement Software

10.60.20
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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
loss
LISN (incl. 10
insertion dB
loss atten-
Frequency Corr. ESH3-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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cable loss cable cable distance duimit dused
AF cable loss 2 loss 3 loss 4 corr. (meas. (meas.
HFH- 1 (inside (outside (switch (to (-40 dB/ | distance | distance
Frequency 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 loss cable cable distance diimit dused
AF cable loss 2 loss 3 loss 4 corr. (meas. (meas.
R&S 1 (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 GH2Z)
cable loss
cable loss 3 (switch
1 (relay cable loss unit,
AF + cable 2 atten- cable loss
R&S inside (outside uator & 4 (to
Frequency | HF907 Corr. chamber) | chamber) | pre-amp) | receiver)
dB
MHz (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 (switch
cable loss cable loss unit, used
AF 1 (relay | cable loss 3 atten- cable loss | for
R&S inside 2 (inside (outside uator & 5 (to FCC
Frequency HF907 Corr. chamber) | chamber) | chamber) | pre-amp) | receiver) | 15.247
dB
MHz (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 cable loss cable
AF 1 (relay cable loss | cable loss | cable loss 5 loss 6
R&S inside 2 (High 3 (pre- 4 (inside (outside (to
Frequency HF907 Corr. chamber) Pass) amp) chamber) | chamber) | receiver)
dB
MHz (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)

[BUREAU |
VERITAS

cable cable cable
AF cable loss loss 2 cable loss loss 4 loss 5
EMCO 1 (inside (pre- 3 (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)
cable loss cable cable distance duimit dused
AF cable loss 2 loss 3 loss 4 corr. (meas. (meas.
EMCO 1 (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 + 2.2dB
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 on pass mark within pass mark Passed
4 above pass mark within pass mark Failed
5 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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