Test Report N° 181120-01.TR04

SISO-B, 802.11g, 6Mbps

Channel 7 - Range 30MHz to 9GHz - Delta Marker Measurement

Spectrum I

=

Reflevel 5.00 dam
STOP

Mode Auto Sweep

@)1 View

10 dé&m I

Mi[1] 712.00 dem

T
5000 g2n
}

0 dBm

J0.0000 MH2

02(1] -38.67 d8,

l

ibd2 A0 -11.130 dimw

2 4434870 GHz

20 d2m

-30 diém

-0 dbm

-50 dam

-60 dém

l I l

Start 30,0 MHz 90002 pts Stop 9.0 GHz
|Spurious Emissions |
Range low | Rengeup | RBW | Frequency | Powerabs | Alimit |
30.000 Mz | 3.000 GH: | 100.000 khz 2. 43446 GHz | 7.64 dBm | -200.00 db
3,000 Gz | 5.000 GH2z 100 000 kM2 408549 Gz | “49.80 dBm | -200.00 dB
6.000 GHz 3.000 GHz | 100.000 Kz 6.92522 GHz ~57.07 dBm -200.00 dB |
Marker |
| Typo | Ref | Trc | X-value | Y-value |  Function | Function Result |
FDX 2.442 GHz | -11,13 cBm
M1 1 30.0 MHz | -72.68 c8m
D2 FDX 1 2.443487 GHz2 -38.67 di
H
8 JL - '

Dnte 11 CECZOE 124070

4

Channel 7 - Range 9GHz to 18GHz - Delta Marker Measurement
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Test Report N° 181120-01.TR04 Rev. 00

Channel 7 - Range 18GHz to 26.5GHz - Delta Marker Measurement
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Test Report N° 181120-01.TR04

SISO-A, 802.11n20, HTO

Channel 7 - Range 30MHz to 9GHz - Delta Marker Measurement

Spectrum I ]“—f,'
RefLevel 5,00 dam Mode Auto Swaep
STOP
@1 View
I M1[1] 71.00 dem
10 dé&m t 30.0000 MMz
5.000 dam 02(1] 40.38 d8|
0 dBm l 2 4384870 GHz
lLdz 0 11,290 dBay
20 d8m:
-30 d8m
-0 dbm
-50 dam ! -
60 dBm
FXD
! l I
lslllﬁ 30,0 MHz 90002 pts Stop 9.0 GHz
lf.spurlous Emissions |
Range low | Rengeup | REW | Frequency | ALimit |
30.000 Muz | 3.000 GHz | 100.000 kHe 2.43575 GHz | ~200.00 dé
3,000 Gz | 5.000 GH2z 100 000 kM2 483049 Grz | -200.00 dB
6.000 G2 9.000 GHz | 100.000 kHz 6.84872 GH2 ~200.00 dB |
Marker |
| Typo | Ref | Trc | X-value | Y-value | _Function | Function Result |
FDX 2.442 GHz | -11.29 cBm
M1 1 30.0 MHz | -71.00 c&m ‘
02 FDX 1 2.438487 GH2 -40.38 d& |
“ JL J - ,

Dnte 100ECZINE 17254

Channel 7 - Range 9GHz to 18GHz - Delta Marker Measurement
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Test Report N° 181120-01.TR04 Rev. 00

Channel 7 - Range 18GHz to 26.5GHz - Delta Marker Measurement

Spectrum I ‘Cg!l

RafLevel 5,00 d8m Mode Auto Sweep
ST»O.P
01 View \

t Mi[1] -62.52 dBm
I 100000000 GHz2
. 02(1) +4.46 08

73.4263130 GHz

10 d&m

0 dém - :
<10d8m—t... l
-20 daém
-30 dam
-0 dém
50 dam

11,290 deaw

kil | l 1 | l | l I |

| Start 18.0 GHz 90002 pts Stop 26.5 GH2

purious Emissions

Rangetow | Rengeup | REW | Frequency | Powerabs | Avimit
18,000 GHz | 21,000 GHz | 100.000 kMz 19.62955 GHz | -57.27 dBm | -200.00 dB
21,000 GHz | 24.000 GH2 100000 kM2 23.07785 GHiz | 56,37 dBm | -200.00 dB
24,000 GHz 26.500 GHz | 100.000 khe 26.41213 GHz2 ~55.48 dBm -200.00 dB

Marker |
| Typo | Ref | Trc | X-value | Y-value |  Function | Function Result |
FDX 2.442 GHz | -11.29 ¢Bm
M1 1 13.0 GHz | -62.52 ¢c8m

02 FDX 1 23.426312 GHz2 -44_46 di | |

- s 4

Dte 10CECINE 178518

FO-046 RF FCC-ISED WLAN DTS BLE Test Report 113 of 160



Test Report N° 181120-01.TR04 Rev. 00

SISO-B, 802.11n20, HTO

Channel 7 - Range 30MHz to 9GHz - Delta Marker Measurement
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Channel 7 - Range 9GHz to 18GHz - Delta Marker Measurement

Spectrum | “—?
RafLavel 5,00 d8m Mode Auto Sweep
STOP
@1 View
Mi[1] -65.77 JBm
10 d&m 9.0000000 GHz
5 000 dinr 02(1) 45.08 d8)
0 dBm + 148653730 GHz
A0 d8m=—cyr 11,010 dBer
-20 dam
-30 dém
-0 dam
S50 dam
~60 dém
FXO
| I I |
Start 9.0 GHz 90002 pts Stop 18.0 GHz
|8purious Emissions |
Range low | Rengeup | REBW | Frequency |__Powerabs | atimit |
2.000 GHz | 12.000 GHx | 100.000 kMz 11.80396 GM2 | ~60.28 dBm | ~200.0C d&
12,000 GMz | £5.000 GH2 100 000 kM2 14.927095 Gz | ~55.11 dBm | =200 00 dB
15.000 GHz 18.000 GHz | 100.000 kh2 16.87813 GHz ~56.60 dBm -200.00 dB |
Marker |
| Typo | Ref | Trc | X-value | Y-value |  Function | Function Result |l
FDX 2.442 GHz | -11,01 cBm
M1 1 9.0 GHz | -65.77 dam | ‘
02 FDX 1 14.865373 GHz -45.83 di
H
- s L J — III

Dnte 120ECZNE M8

FO-046 RF FCC-ISED WLAN DTS BLE Test Report 114 of 160



Test Report N° 181120-01.TR04

Channel 7 - Range 18GHz to 26.5GHz - Delta Marker Measurement
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Test Report N° 181120-01.TR04

SISO-A, 802.11n40, HTO

Channel 7F - Range 30MHz to 9GHz - Delta Marker Measurement
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Channel 7F - Range 9GHz to 18GHz - Delta Marker Measurement
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Test Report N° 181120-01.TR04

Channel 7F - Range 18GHz to 26.5GHz - Delta Marker Measurement
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Test Report N° 181120-01.TR04

SISO-B, 802.11n40, HTO

Channel 7F - Range 30MHz to 9GHz - Delta Marker Measurement
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Channel 7F - Range 9GHz to 18GHz - Delta Marker Measurement
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(lntel)
Test Report N° 181120-01.TR04 Rev. 00

Channel 7F - Range 18GHz to 26.5GHz - Delta Marker Measurement
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Test Report N° 181120-01.TR04

MIMO-A, 802.11n20, HT8

Channel 7 - Range 30MHz to 9GHz - Delta Marker Measurement

Spectrum I

&

Reflevel 5.00 dam
STOP

Mode Auto Sweep

@)1 View

l Mi[1]

T
5000 g2n
}

10 dé&m
0 dBm

02(1]

<10 ddm—1_ - u l

70.21 dBém
30,0000 MHz
-36.18 d8,

2. 4431870 GHz

FXD -32.080 dém
20 dam

-30 diém

-0 dbm

-50 dam M >
-60 dém [

Start 50,0 MHz

4

Dte 10CECINE 191722

Channel 7 - Range 9GHz to 18GHz - Delta Marker Measurement
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Test Report N° 181120-01.TR04 Rev. 00

Channel 7 - Range 18GHz to 26.5GHz - Delta Marker Measurement
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Test Report N° 181120-01.TR04

MIMO-B, 802.11n20, HT8

Channel 7 - Range 30MHz to 9GHz - Delta Marker Measurement
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Channel 7 - Range 9GHz to 18GHz - Delta Marker Measurement
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12,000 GMz | £5.000 GH2 100 000 kM2 14 856865 Grz | ~55.03 dBm | =200 00 dB
15.000 GHz 18.000 GHz | 100.000 KMz 16.93568 GHz ~56.76 dBm -200.00 d@ |
Marker |
| Typo | Ref | Trc | X-value | Y-value |  Function | Function Result |l
FDX 2.442 GHz | -13.40 cBm
M1 1 9.0 GHz | -67.20 d&m
02 FDX 1 13.102932 GH2 -43.61 d&
H
- s L - II

Dte 11 CECZNE 172118

Rev. 00
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Channel 7 - Range 18GHz to 26.5GHz - Delta Marker Measurement
Spectrum I Itg’l
RafLevel 5,00 d8m Mode Auto Sweep
sTOP
81 View \
i M1[1] -62.036 dBm
10 dam | 10.0000000 GHz
5 GO0 i o02{1) 41.72 d8|
0 dBm i 73.R013A40 GHz
-10 d&8m
FAD <13 400 dBnr
-20 dém
-30 dam
-0 dém
40 dém --
Fxo B
I I I I I I I | I [
| Start 18.0 GHz 90002 pts Stop 26.5 GHz
purious Emissions
Rangelow |  RengeUp | RBW | Frequency | _Powerabs | ALimit
18.000 GMz | 21,000 GHz | 100.000 kMz 19.95945 GMz | ~56.77 dBm | ~200.0C d&
21.000 Gz | 24.000 GH2 100 000 kM2 23.73626 Grz | ~£7.10 dBm | =200 00 JdB
24,000 GHz 26.500 GHz | 100.000 khz 26.009B1 GHz ~54.92 dBm -200.00 dB
Marker |
| Typo | Ref | Trc | X-value | Y-value |  Function | Function Result |
FDX 2.442 GHz | -13.40 tBm
M1 1 18.0 GHz | -62.36 cam
D2 FDX 1 23,801384 GHz -41.72 d&
ﬁ
- s - - .
Ote 11 CECINE 172147
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MIMO-A, 802.11n40, HT8

Channel 7F - Range 30MHz to 9GHz - Delta Marker Measurement

Rev. 00

Spectrum I ‘E’?
Reflevel 5.00 dam Mode Auto Sweep
STOP
@)1 View
l M1[1] 12.50 dBm
10 dém + 300000 MHz
%000 dam o72(1) -36.05 d8,
0 dBm L.0576170 GHz
<10 dam:
20 da—fF A0 18810 uie
-30 d8m
-0 dbm
-50 dam m
60 dim ;i
FXE
! l I
| start 30,0 MHz 90002 pts Stop 9.0 GHz
[spurious Emissions |
Rangelow | Rengeup | RBW | Frequency | Atimit |
30.000 MHz | 3.000 GHz 100.000 bz 245070 GHz | 0.65 dBm -200.0C db
3,000 Gz | 5.000 GH2z 100 000 kM2 4.B5065 GHz | -200.00 dB
6.000 G2 9.000 GHz | 100.000 kHz 65.93962 GH2 -200.00 dB |
Marker |
| Typo | Ref | Trc | X-value | Y-value | Function Function Result |
FDX 2.442 GHz | -1B.91 gBm
M1 1 30.0 MHz | -72.50 gc&m
02 FDX 1 4.557617 GHz2 -38.05 d&
H r
“ L J - '

DOte 11 CECZNE 11043

Channel 7F - Range 9GHz to 18GHz - Delta Marker Measurement

Date 11 CECZOE 110604

Spectrum | “—?
RafLavel 5,00 d8m Mode Auto Sweep
STOP
@1 View
Mi[1] -06.46 dBm
10 daim 90000000 GHz
S GO0 dilrr 02[1) -38.26 d8
0 dBm 14.4174880 GHz
10 d8m
ardRme=FAD -18 210 dim
-30 dém
-0 dam
50 dam
(L
-60 dim
FXO l
Start 9.0 GHz 90002 pts Stop 18.0 GHz
|8purious Emissions |
Range low | Rengeup | REW | Frequency atimit |
2,000 GHz | 12,000 GHz | 100.000 kHz 11.73925 GHz | ~200.00 db
12,000 GMz | £5.000 GH2 100 000 kM2 14.70946 Gz | =200 00 dB
15.000 GHz 18.000 GMz | 100.000 khz 1661610 GHz -200.00 dB_|
Marker |
| Typo | Ref | Trc | X-value | Y-value |  Function | Function Result |l
FDX 2.442 GHz | -18.81 gBm
MI 1 9.0 GHz | -00.46 cB8m
02 FDX 1 14.417488 GHz2 -39.26 di
H
- s L J — III
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Channel 7F - Range 18GHz to 26.5GHz - Delta Marker Measurement

Spectrum I ‘n—?
Reflevel 5.00 dam Mode Auto Sweep
sTOP
01 View |
i Mi[1] -63.72 dBm
10 dém } 10.0000000 GHz
5 000 i 02(1) -36.39 d8
0 dBm 22 9451620 GHz
10 d8m:
aordRm=<D 12 210 din
-30 dam
-0 dim
50 dém -
FroBm
l l l l I I | I [
| Start 18.0 GHz 90002 pts Stop 26.5 GHz
purious Emissions
Rangelow |  RengeUp | RBW | Frequency | _Powerabs | ALimit
18.000 GMz | 21,000 GHz | 100.000 kMz 20.3287C GMr | ~57.64 dBm | ~200.0C d&
21.000 Gz | 24.000 GH2 100 000 kM2 23.43337 GHz | ~56.99 dBm | =200 00 JdB
24,000 GH2 26.500 GHz | 100.000 kM2 26.08939 GHz ~54.61 dBm -200.00 dB
Marker |
| Typo | Ref | Trc | X-valug | Y-value |  Function | Function Result |
FDX 2.442 GHz | -18.81 tBm
M1 1 18.0 GHz | -63.72 cam ‘
02 FDX 1 22.945162 GHz -36.29 di |
- $
- s J

Dte 11 CECZE 1106322
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MIMO-B, 802.11n40, HT8

Channel 7F - Range 30MHz to 9GHz - Delta Marker Measurement

Spectrum I ‘E’?
Reflevel 5.00 dam Mode Auto Sweep
STOP
@)1 View
l Mi[1] 12.79 dBm
10 dém + 30,0000 MMz
%000 dam o72(1) -30.13 d8
0 dBm 44131220 GHz
<10 dam:
2O UBre—dF XD -18 930 dim
-30 dam
-0 dbm
-50 dam h
60 dBm ;
L l l l
| 5tart 30,0 MHz 90002 pts Stop 9.0 GHz
[spurious Emissions |
Rangelow | Rengeup | REW | Frequency | _Powerabs | atimit |
30.000 Mz | 3.000 GH: | 100.000 khz 244575 Gz | 113 dBm | -200.00 db
3,000 Gz | 5.000 GH2z 100 000 kM2 485529 Gz | ~58.30 dBm | -200.00 dB
6.000 G2 9.000 GHz | 100.000 kHz 65.85512 GH2 ~57.12 dBm -200.00 dB |
Marker |
| Typo | Ref | Trc | X-value | Y-value |  Function | Function Result |
FDX 2.442 GHz | -18.99 gBm
M1 1 30.0 MHz | -72.79 cBm
02 FDX 1 4.413122 GHz2 -39.13 d8
H
“ L - '

Dnte 120ECZNE 153354

4

Channel 7F - Range 9GHz to 18GHz - Delta Marker Measurement

Spectrum | “—?
RafLavel 5,00 d8m Mode Auto Sweep
STOP
@1 View
M1[1] -69.14 dBm
10 d&m 9.0000000 GHz
i 5000 gl 02(1) -37.80 d8
0 dem 13.5958150 GHz
-10 d8m
D0 Um0 -18 590 dim
-30 dém
-0 dam
50 dam
-60 dam
FXO
| I I |
I Start 9.0 GHz 90002 pts Stop 18.0 GHz
I;Spuﬂous Emissions |
Range low | Rengeup | REBW | Frequency | Powerabs | aLimit |
2.000 GHz | 12.000 GHx | 100.000 kMz 10.28956 GM2 | ~60.59 dBm | ~200.0C d&
12,000 GMz | £5.000 GH2 100 000 kM2 14.78216 GHz | ~58,48 dBm | =200 00 dB
15.000 GHz 18.000 GHz | 100.000 KMz 16.03861 GHz ~56.56 dBm -200.00 dB |
Marker |
| Typo | Ref | Trc | X-value | Y-value |  Function | Function Result |l
FDX 2.442 GHz | -12.99 tBm
M1 1 9.0 GHz | -69.14 cBm
D2 FDX 1 13.595815 GHz2 -37.80 d8
H
- s L - II

Dnte 120ECINE 153423

-

Rev. 00
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Channel 7F - Range 18GHz to 26.5GHz - Delta Marker Measurement

Spectrum I ‘Cg!l
RafLevel 5,00 d8m Mode Auto Sweep
STOP
81 View \
i M1[1] -63.51 d&m
10 dbm | 10.0000000 GHz
5 000 din 02(1) -36.55 d8
0 dBém 74.0562970 GHz
10 d8m:
DO dBme—{F D 18 590 din
-30 dam
40 dim
%0 dam -
| e IHI - !
Fxo am
I I I l I I I l I [
| Start 18.0 GHz 90002 pts Stop 26.5 GHz
purious Emissions
Rangelow |  RengeUp | RBW | Frequency | _Powerabs | ALimit
18.000 GMz | 21,000 GHz | 100.000 kMz 20.26485 GMr | ~57.02 dBm | ~200.0C d&
21.000 Gz | 24.000 GH2 100 000 kM2 22.58930 GHz | ~56.65 dBm | =200 00 JdB
24,000 GHz 26.500 GHz | 100.000 khz 25.75800 GHz ~55,52 dBm -200.00 dB
Marker |
| Typo | Ref | Trc | X-value | Y-value |  Function | Function Result |
FDX 2.442 GHz | -12.99 tBm
M1 1 18.0 GHz | -63.51 cam
02 FDX 1 24.056292 GHz -36.55 di
ﬁ
JL - '

- 4

Dnte 120ECINE 153453
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Annex C. Test Results BLE

C.1 Test Results BLE

C.1.1 6dB & 99% Bandwidth

Test limits

FCC part RSS part Limits

RSS-247 Systems using digital modulation techniques may operate in the 902-928 MHz,
15.247 (a) (2) 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth
Clause 5.2 (a) shall be at least 500 kHz.

Test procedure
The setup below was used to measure the 6dB & 99% Bandwidth. The antenna terminal of the EUT is connected to the

spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

AC/DC
Power Spectrum analyzer

Adapter

e
. 1°dsAn " . |
Results tables
Frequency 6dB BW 99% BW
Mode Channel [MHz] [MHZ] [MHZ]
0 2402 0.64 1.15
BLE 19 2440 0.65 1.15
39 2480 0.66 1.15
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Results screenshot

Rev. 00

BLE

DOnte 14 CECZNE 660

4

6dB BW — CHO
Spectrum  # I ‘?
Ref Level 15.00 cBm & RBW 100 k+iz
je ALL 2502 » SWT S ms » VBW 300 k42 Mode Auto Swesp
SGL TOF
@ 17k Max
10 dés | 1 mMi[1] 1.82 dem|
: | [ P — b 2 AD16BA09 GHz
0 dem——"! 1870 ditm = / n}bl s 6.00 di)
/_.7/ B \Q\ 45000000000 kH7
-10 d8m -~ Q factor ™\ 25415
j/ M211) \ 7.87 dBm
-20 dim X 2.40200830 GH2
-30 d@m 7 \
40 e Moy
A v
-50 dam
-60 d8m
70 d8m
-80 daém
CF 2.402 GHz 2000 pts Span 3.0 MH2z
Marker
Type | Ref | Trc | X-valug | Y-value | Function | Function Result |
M1 1 240168409 GHzZ | 1.82 gBm ndB down | 945.0 kHz
T 1 2.4015343 GHz | -4,22 gBm ndé | 6,00 c&
T2 1 2.4024793 GHz | -4.21 gBm Q factar | 2541,5
D1 M1 1 640,82 kHz | -0.25 di
M2 1 2.4020083 GHz2 7.87 gam
- T
A JL

99% BW — CHO

Spectrum I

[#]

j ALL
TDF

Ref Level 15.00 cBm

& RBW 200 k+H:z
2502 w» SWT S ms » VBW

1 M4z Mode Auto FFT

® 1Pk Vaw

10 dim

0 dém

L ML)

Oct-Bw

7.91 dibm
240202100 GHz2
1116000000 MHz

-10 dém

-20 d8m

<30 d8m

2 ”~
=417 dam

50 dém

60 dam

-70 dam

80 dém

CF 2,402 GHz

- s

Dte 14 ECZNE 10632

500 pts Bnﬂ 3.0 MHz

4
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Date 14 0ECNE 17024

Rev. 00
6dB BW — CH19
ectrum # ‘%"
Ref Level 15.00 dém » RBW 100 kHz
b AL 2506 » BWT Sms & VBW 30042 Mode suto Sweep
SGL 108
® 17k Maix
= | Mi[1] 2.69 disr
10 d&m T v».‘/-\__'/ My 243967659 GH2
St 51 2.720 dnr = e X 6.00 di|
= 2 Bw . 954000000000 kHz
-10 danr Q lactor \\ 2557.3
m2i1] \\ H.72 dBm
20 dBm - \ {\ JODLID GHz,
-30 dam // Sy
X
o4
“W N
| T ]
50 d8m
60 dam
-70 d8m
-80 dam
CF 2.44 GHz 2000 pts Span 3.0 MHz
Markar
Type | Ret | Trc| X-value | Y-value | Function | Function Result |
ML 1 2.43967659 GHz 2,59 oBm ndd down 954.0 kHz |
T1 il 2,4395253 GHz -3,35 dém _ ndb. | 6,00 08 |
T2 | 2.4404793 GHz -3.44 cBm Q factor | 2557.3
ol ML L 648,32 kK -0.0% dB
M2 1 Z.4400053 GRz 8,72 t8m
.
L ] m '

99% BW — CH19

Spectrum

=]

Ref Lewel 15.00 dim
= ATE
TOF

2506 & BWT 5 ms & YBW

& HRW 200 kHz

1mMHz  Mode suto FFT

10k Viaw

10 dam

ML) -36, 70 dBm|

a dBm

—— P S———

S -,

243850000 GH=2|
[T LT

1. 14600000 MHZz

/

-10 damy

=20 dam

=30 cam

| S

40 dam:

50 camy

-G0 dam

-70 dam

-80 dam

CF 7.44 GHz
——

Clmba 14 DEC 1S 150022

500 pts iun 3.0 MHz
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Rev. 00

6dB BW — CH39

Cate 14 0ECZNE 170857

Spectrum  # I .%,
Ref Level 15.00 dém » RBW 100 kHz
b AL 2506 » BWT Sms & VBW 30042 Mode suto Sweep
SGL T0#
1Pk Max
= | M1[1] 2.58 dBm|
10.5m | M~ "~ 247967359 GH2
0 dbm D1 =290 dénr = .u}a\\-_. 6.00 dB|
- Bw - 9N 7.000000000 kHz2
-10 danr Q lactor \ 2591.1
/’ m2i1) 8.69 dBm|
-20 d8m ] \ 2 AH00U680 GHz
_’/" \./ ] *\
-30 ggm /’ \
'“, “’?\‘A_..
wue.—." |
50 d8m
60 d8m
-70 d8m
-0 gam
CF 2.48 CHz 2000 pts Span 3.0 MHz
Markar
Type | Ret | Trc| X-value | Y-value | Function | Function Result |
ML 1 2.47967359 GHz 2.58 gBm nda down 957.0 kHz
T1 i 2,4795268 GHz -3.43 dBm _ ndb. | 6,00 o8
T2 | 1 2,4804838 GHz -3,46 cBm Q factor | 2591.1
o1 Mt 657.33 kiz -0.13 dB
M2 1 2.4800088 GRx B.69 cBm
-
L — 3 m '

99% BW — CH39

Spectrum

]

Ref Level 15.00 dim
= ALL
TOF

&= HBW 200 kHz

2506 & BWT Sms @ YBW 1 MHZ mMode suto FFT

10k iaw

mMI[1]

",
L= L]

10 dam

a dém B

-36.33 dBm)
.47850000 GH2
1. 146000 FMHEZ

-10 cEmy

"1:1_.
,
£

=20 dam

30 g =
|18 -
|

40 dam:

=50 cd8m

G0 dam

-70 ciam

-80 dam

CF 7.48 GHz
—

Caber 14 CECANS 170840

500 pts iun 3.0 MHz
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C.1.2 Maximum Output Power and antenna gain

Test limits

Limits

FCC Part 15.247
(b) 3)

(b) The maximum peak conducted output power of the intentional radiator shall not exceed
the following:

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt. As an alternative to a peak power measurement,
compliance with the one Watt limit can be based on a measurement of the maximum
conducted output power. Maximum Conducted Output Power is defined as the total
transmit power delivered to all antennas and antenna elements averaged across all
symbols in the signaling alphabet when the transmitter is operating at its maximum power
control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is
transmitting at a reduced power level.

(4) The conducted output power limit specified in paragraph (b) of this section is based on
the use of antennas with directional gains that do not exceed 6 dBi.

RSS-247 Clause
5.4 (d)

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and
2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols
in the signalling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power
is the highest total transmit power occurring in any mode
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Test procedure:

The Maximum peak conducted output power was measured using the RBW = DTS bandwidth method defined in
paragraph 8.3.1.1 of FCC KDB 558074 DOl - Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247.

The Maximum conducted average output power was measured using the channel integration method according to
Method AVGSA-2, defined in paragraph 11.9.2.2.4 of ANSI C63.10-2013 — American National Standard of Procedures
for Compliance Testing of Unlicensed Wireless Devices.

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured conducted
power. The declared maximum antenna gain is 3.24dBi.

The setup below was used to measure the maximum conducted output power. The antenna terminal of the EUT is
connected to the spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF
path loss.

AC/DC
Power
Adapter

Spectrum analyzer

- 10dBATT -
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Results tables

Peak Power [dBm]

Rev. 00

Measured
Mode Meas. Duty CH Frequency Conducted Output EIRP Peak Output
Cycle [%] [MHZz] Power [mW]
Power
0 2402 8.04 11.28 6.37
BLE 59.9 19 2440 8.91 12.15 7.78
39 2480 8.87 12.11 7.71
Max Value
Min Value
Average Output Power* [dBm]
Meas. Maximum DA Average
Mode Uiy CH ARSI Conducted ConeuEEy G EIRP Output Power
Cycle [MHZ] Outout Power Power Duty cycle [mw]
[%0] P Compensated
0 2402 4.50 4.50 7.74 2.82
BLE 59.9 19 2440 5.37 5.37 8.61 3.44
39 2480 5.33 5.33 8.57 3.41

* Output Power RMS values are shown for indicative purpose only
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Results screenshot

Rev. 00

BLE

Max Power Peak — CHO

Spectrum I II%‘I'
Ref Level 15.00 cBm w RBW 1 MHz
o ALL 252 » SWT Sms » VBW 3 M4z Mode Auto Sweep
TDF

1Pk Max

Mi[1] 8.01 d&m
20 dém 240199130 GHz
15,000 dBm l

.«——"'—/—- [T ——]
0 dBm — = —

-20 dam

10 d&ém

<30 dém

40 dam

=50 dém

-60 daém

-70 dam

CF 2.302 GHz 691 pts
|Channel Power

Bandwidth 1,15 MHz Power 8.04 dBm Tx Total 8,04 dBm

Dnte 14 [ECZOE 166470

Span 3.0 MHz

Max Power RMS — CHO

Spectrum I |tgl
Ref Level 15.00 cBm w RBW 20 kHz
o ALL 25 B w SWT 10ms » VBW 100 kM2  Mode Auto FFT
Count 100/100 108

I1Rm AvgPwr

10 dam

0 dBm

10 dam

-20 d8m

-30 dam i

I Y

-60 ddm

=70 dém

-80 dam

CF 2.402 GHz 500 pts
|Channel Power

Spoan 2,33 MHz

Bandwidth 1.15 MHz Power 4.50 dBm Tx Total 4,50 dBm

—

Ote 14 CECINE 166405
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BLE

Max Power Peak — CH19

Spectrum |

=)

Ref Level :5.00 dém
b ALE
TDF

2506 » BWT 5 ms & VBW 3 MHz

=« RBW 1 MH:z
Mode Auto Sweep

@ 1Pk Max

20 dam

M1[1]

15,000 dim

046 Jdim
2.44001300 GHe

10 dam

0 dim

/’

-10 dam

e

<20 d3m

-30 dam

-40 d8my

50 dam

-60 dar

-70 d8m

CF 2.4 GHz

691 pts Span 3.0 MHz

[Channel Poveer
Bandwidth 1,15 MHz
-

Power 8.91 dBm

Tx Total 8,91 dBm

L

Orte 14 CECZM8 170210

3

Max Power RMS — CH19

Spectrum I

Ref Level 1500 ¢8m

b ATt

Count 100/100 TOF

25 dB & SWY 10 ms & VBW 100 kHz

= RBW 20 kHz
Mode auto FFT

@17 AvgPwr

10 @y

0 din

-10 ¢Brr

-20 cEm

30 dBm

“0 7 N
43

-60 aBrm

-70.¢Br

-80 cBmr

CF 2.44 GHz

500 pts

Bpan 2.33 MHz

|Channel Pawer
Bandwidth 1,15 MHz

Power 5.37 dBm Tx Total 5.37 dBm

[ )

Diter 14CECNS 1770146

W
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BLE

Max Power Peak — CH39

Spectrum |

Ref Level :5.00 dém

=)

=« RBW 1 MH:z

b ALE 2506 » BWT 5 ms & VBW 3 MHz

Mode Auto Sweep
TDF

@ 1Pk Max

Mi[1
20 dam l

15,000 dim

2.47999130 GH:

092 dem

10 dam

0 dbm ]

\

/"

-10 dam

——

)

<20 d3m

-30 dam

-40 d8my

50 dam

-60 dar

-70 d8m

CF 2.48 GHz

691 pts

Spon

3.0 MH2

|Channel Poveer

Bandwidth 1,15 MHz Power 8.87 dBm
-

L

3

Orte 14 0ECZM8 170028

Tx Total 8,87 dBm

Max Power RMS — CH39

Spectrum I

Ref Level $5.00 dém

w RBW 20 kHz

2506 » BWT 10 ms » VBW 100 kHz Mode Auto FFT
TOF

po ALt
Count 100/100

@ 1im AvgPwr

10 dam

0 dim

-10 d8m

-20 dam

-30 ds3m

il

=50 d8m

Y

60 dam

~70 d8m

-90 d8m

CF 2.48 GHz

500 pts

Span 2,33 MH2

|Channel Poveer

Bandwidth 1,15 MHz
w

I

Power 5.33 dBm

Oate 14 0ECNE 170804

Tx Total 5,33 dBm
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C.1.3 Power Spectral Density

Test limits

Rev. 00

FCC part

RSS part

Limits

15.247 (€)

RSS-247
Clause 5.2 (b)

For digitally modulated systems, the 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. This power
spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted
output power shall be used to determine the power spectral density.

Test procedure

The maximum peak power spectral density level of the fundamental emission was measured using the method PKPSD,
defined in paragraph 11.10.2 of ANSI C63.10-2013 — American National Standard of Procedures for Compliance Testing
of Unlicensed Wireless Devices.

The setup below was used to measure the power spectral density. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

The declared maximum antenna gain is 3.24dBi.

AC/DC
Power

Adapter

Spectrum analyzer

8}
10dB ATT
Results tables

Mode CH Frequency PSD Peak
[MHz] [dBm/3kHz]

0 2402 -6.87

BLE 19 2440 -6.23

39 2480 -6.34
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PSD Peak — CH39
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C.1.4 Out-of-band emission (Conducted)

Test Limits

FCC part

RSS part

Limits

15.247 (d)

RSS-247
Clause 5.5

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.

15.209

RSS-Gen
Clause 8.9

Radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a):

Freq Range
(MHz)

Field Stregth
(1V/m)

Field Stregth
(dBuV/m)

Meas. Distance

(m)

30-88

100

40

3

88-216

150

43.5

216-960

200

46

Above 960

500

54

3
3
3

The emission limits shown in the above table are based on measurements
employing CISPR quasi-peak detector except for the frequency bands 9-90
kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.
For average radiated emission measurements above 1000 MHz, there is also
a limit specified when measuring with peak detector function, corresponding
to 20 dB above the indicated values in the table.

Test procedure

The setup below was used to measure the out-of-band emissions. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

In case of Band Edge measurements falling in restricted bands, the declared Antenna Gain is also compensated in the
graph. The declared maximum antenna gain is 3.24dBi.

For Band Edge measurements falling in restricted bands, the following limits in dBm were applied for the average
detector after the conversion from the limits detailed above in dBuV/m, according to FCC 47 CFR part 15 - Subpart C —
815.209(a). The limits in dBm for peak detector are 20dB above the indicated values in the table.

§15.209(a) Converted values
Distance Field strength Field strength Power
Freq Range (MH2) (m) (microvolts/meter) (dB microvolts/meter) (dBm)
Above 960 3 500 54.0 -41.2
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The setup below was used to measure the out-of-band emissions. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

Spectrum analyzer

| .
EUT -wi 1048 ATT ‘

& Laptop

| JE.S

Note: these PSDreak Values are shown just as a reference for the compliance of the Out-of-band Measurements. Thus
the RBW used for these measurements was 100kHz.

Mode CH Frequency PSD Peak
[MHZz] [dBm/100kHz]
0 2402 7.90
BLE 19 2440 8.73
39 2480 8.76
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BE High Freq Section (Restricted) — CH39
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BLE, CHO
Cond Spur, 30MHz — 9GHz
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Ref Level 500 d&m Mode Auto Swaep
STOP
@1 View
l M1[1] 67.16 dBm|
10 d8m + 30.0000 MHz
5.000 dim D2{1] 12.2¢ dB
0 dim ] S HUA0 100 GHz|
=10 Em—tew 12 100 den
-20 d8m
30 d8my
-40 dan
50 d8Smr
60 dBm | :
FXD
Start 30.0 MH2z G0002 pts Stop 9.0 Gz
‘Spurious Emissions
Rangelow | Range Up | REBW | Frequency |  poweraAbs | ALimit
30.000 MH: 3.000 GHz 100,000 kHz 2.40189 GHz 6.15 d8m -202.00 dB& |
2.000 GHz 6.000 GHz 100,000 kiHz 587875 GHz -57.39 dam -200.00 48 |
5.000 GHz 9,000 GHz 100.000 kis 7.20601 GRz -54,39 dam -200.00 d& |
Markar ]
| Type | Ret | Tre | X-value | Y-value | Function | Function Result ||
FOX 2.402 GHz -12,10 cBm |
ML | 30.0 MRz -67.16 cBm | \
D2 FOX 1 4.80401 GRz -42.28 d8 |
~r T—_
. - . d
Date 14 0ECINE ¥558525
Cond Spur, 9GHz — 18GHz
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FO-046 RF FCC-ISED WLAN DTS BLE Test Report 145 of 160



Test Report N° 181120-01.TR04 Rev. 00
Cond Spur,18GHz — 26.5GHz
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BLE, CH19

Cond Spur, 30MHz — 9GHz
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Cond Spur,18GHz — 26.5GHz
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Cond Spur,18GHz — 26.5GHz
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FCC part RSS part Limits
Radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a):
Freq Range Field Stregth Field Stregth Meas. Distance
(MHz) (nV/m) (dBuV/m) (m)
30-88 100 40 3
88-216 150 435 3
RSS-247 216-960 200 46 3
15.247 (d) Clause 5.5 Above 960 500 54 3
15.209 RSS-Gen
Clause 8.9

The emission limits shown in the above table are based on measurements
employing CISPR quasi-peak detector except for the frequency bands 9-90
kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also
a limit specified when measuring with peak detector function, corresponding
to 20 dB above the indicated values in the table.

Test procedure

The setups below were used to measure the radiated spurious emissions.
Depending of the frequency range and bands being tested, different antennas and filters were used.
The final measurement is done by varying the antenna height from 1 to 4 meters, the EUT azimuth over 360° and for

both Vertical and Horizontal polarizations.
The radiated spurious emissions were measured on the lowest, middle and highest channels.
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Radiated Setup 30 MHz - 1GHz
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Radiated Setup 18 GHz — 26.5 GHz

Spectrum analyiet

15m

Sample Calculation

The field strength is deduced from the radiated measurement using the following equation:
E =126.8-20*log(A) +P - G
where
E is the field strength of the emission at the measurement distance, in dBuV/m
P is the power measured at the output of the test antenna, in dBm
A is the wavelength of the emission under investigation [300/fuu;], in m
G is the gain of the test antenna, in dBi
NOTE — The measured power P includes all applicable instrument correction factors up to the connection to the test
Antenna e.g. cable losses, amplifier gains.

For field strength measurements made at other than the distance at which the applicable limit is specified, the field
strength of the emission at the distance specified by the limit is deduced as follows:

EspecLimit = Emeas + 20*10g(Dwmeas/DspecLimit)
where
EspecLimit is the field strength of the emission at the distance specified by the limit, in dBuV/m
Ewmeas is the field strength of the emission at the measurement distance, in dBuV/m
Dweas is the measurement distance, in m

DspecLimit is the distance specified by the limit, in m
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Test Results
30 MHz — 26.5 GHz, BLE
Radiated Spurious — CHO
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuVv/m dBuV/m dB
624.0 34.0 46.0 12.0
1196.0 30.8 54.0 23.2
1196.0 43.3 74.0 30.7
7205.2 37.7 54.0 16.3
7206.2 48.2 74.0 25.8
17138.2 40.1 54.0 13.9
17152.2 50.9 74.0 23.1
25949.6 37.3 54.0 16.7
25954.3 48.7 74.0 25.3

Radiated Spurious — CH19
Frequency MaxPeak Avg Limit Margin

MHz dBuv/m dBuVv/m dBuV/m dB
624.0 34.5 46.0 11.5
1196.5 30.9 54.0 23.1
1197.0 43.2 74.0 30.8
7319.3 48.4 74.0 25.6
7319.8 37.4 54.0 16.6
16709.5 51.6 74.0 22.4
16726.4 40.1 54.0 13.9
25894.4 49.1 74.0 24.9
25942.4 37.4 54.0 16.6
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Radiated Spurious — CH39
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB
624.0 34.5 46.0 11.5

1196.5 43.7 74.0 30.3

1196.5 31.2 54.0 22.8

7439.2 42.4 54.0 11.6

7439.2 50.8 74.0 23.2

17134.4 39.9 54.0 14.1

17138.2 51.9 74.0 221

25946.2 374 54.0 16.6

25947.1 48.5 --- 74.0 25.5
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