Test Report N°160830-01.TR04

Rev. 00

802.11n40 (MIMO), HT8 — Chain B, CH10F

Cond Spur, 30MHz - 9GHz

Spectrum #

(=]

Ref Level 500 dém

Mode Auto Sweep

=30 21,144 dBrr

®1 Max
I Mil1) -55.07 dBm
10 dém - 6.9904170 GH2
—%.000 dB&ny
0 dBm
-10 d&m
=20 dBm—1

Start 30.0 MH2z 90002 pts Stop 9.0 GHz
I?Bpurlous Emissions |
Range tow | Range Up | RAW | Frequency | Power Abs | ALimit i
30.000 MH2 3.000 GH2 100,030 kHz 2.44951 GH2 -1.45 déem | -200.00 dB
3,000 GHz | 6,000 GHz 100,000 kHz | 5.99355 GHz | ~200.00 db
6,000 GH2 9,000 GHz 100 030 kH2 6.9%042 GHz | ~200.00 di |
Marker
Type | Ref | Tre | X-value | ¥-valus | _Function | Function Result |
FDX | | | 00Mz | 21,14 0Bm |
M1 1 6000417 GHz 55,07 08m

\

H y r

Dt BEEP A6 18840

Cond Spur, 9GHz - 18GHz

Dt B3P A6 1828256

Spectrum # ?I
Ref Level 5 00 dém Mode Auto Sweep
®1 Max
Mi[1) -59.09 ABm
12.0821170 GHz
10 deam - a
— 000 dim
0 dém
-10 dim
20.ABM=—A=r =3 140 4Bm
-30 diém
-40 dam
-50 d&m —
60 dam -
o BT |
FXD
l | l | l | |
Start 9.0 GHz 90002 pts Stop 18.0 GHz
I?Bpurlous Emissions |
Range Low__| Range Up | RAW | Frequency | Power Abs ALimit i
9.000 GHz2 12.000 GH2 100,000 kHz 11.80385 GHz | -200.00 dB
12,000 GHz | 15,000 GHz 100,000 kHz | 12.98212 GHz | -200.00 dB
15,000 GH2 18,000 GHz 100 030 kH2 17.32587 GHz | ~200.00 dB |
Marker
|
Type | Ret | Tre | X-value | Y-value | Function | Function Result |l
FDX | | | 00M: | 21,14 0Bm |
M1 1 12.962117 GHz 55,00 g8m
| )| ) W w
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Test Report N°160830-01.TR04 Rev. 00
Cond Spur, 18GHz - 26.5GHz
spectrum &
Ref Level 500 dém Mode Auto Sweep
®1 Max
Mil1) ~-56.04 dBm
22.1096130 GH2
10 dem = -
0 dém
-10 dim
20.dRM=—tcyr 27 140 4Bm
-30 dém
-40 dam
50 dém =
~m Jgen !
FXD
l l I l I
Start 18.0 GHz 90002 pts Stop 26.5 GHz
|8purious Emissions |
Ranguiow | Rangeup | RBW | Frequency |___pvowerabs | Alimit |
18.000 GHz2 21,000 GH2 100,000 kHz 19.25455 GHz | -58.27 déem | -200.00 d&
21,000 GHz | 24,000 Gz 100,000 kHz | 22.10961 GHz | -50.04 dBm | -200.00 db
24,000 GH2 26,500 GHz 100 000 kH2 24,50560 GHz | ~59.10 dim ~200.00 di |
Marker
- Type | Ref | Tre | X-value | Y-value | Function | Function Result |
FDX | | | 00M: | 21,14 0Bm | |
Ml 1 22.109613 GHz 58,04 08m |
-
\ )| _ e
Dite B8P N6 177
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Rev. 00

802.11n40 (MIMO), HT8 — Chain B, CH11F

Cond Spur, 30MHz - 9GHz

Spectrum # u_l;:l
Ref Level 500 dém Mode Auto Sweep
®1 Max
I Mil1) 56,14 ABmM
10 déem 0.9255190 GHz
—5.000 d&ay
0 dBm
10 dém
20 dém
30 dém
S0 dbm—0 -37.817 dBm—j— -1- -1- = - oo =
Start 30.0 MH2z 90002 pts Stop 9.0 GHz
Spurious Emissions |
Range tow | Range Up | RAW | Frequency | Power Abs | ALimit i
30.000 MH2 3.000 GH2 100,030 kHz 2.45594 GH2 -18.52 dém | -200.00 dB
3,000 GHz | 6.000 GHz 100,000 kM2 | 565995 GH2 | -56,60 deen | -200.00 dB
6,000 GH2 9,000 GHz 100 000 kH2 6.92552 GHz | ~56. 14 dimn ~200.00 di |
Marker
| vype | ref | Tre | X-value | ¥-valus | _Function | Function Result |
FDX | | | 0.0Mz | -37.91 ¢Bm |
M1 1 65.925518 GHz ~56,14 08m

( )| [ e

Dt BEEP A6 1618944

Cond Spur, 9GHz - 18GHz

Spectrum # m.—.y I

Ref Level 5 00 dém Mode Auto Sweep
®1 Max

Mi[1) 56,76 dBm
17.6323620 GH2
10 R - . Sy

— 000 B

0 dém

-10 dém

-20 dim

-30 dém

=0 dam—JF X0 -37.820 din

-50 dém

-60 dam - I

T 1
FXD
| | l | | l I l |
Start 9.0 GHz 90002 pts Stop 18.0 GHz
Spurious Emissions |
Range Low__| Range Up | RAW | Frequency | Power Abs | ALimit i
9.000 GHz2 12.000 GH2 100,000 kHz 11.24685 GHz -60.26 dém | -200.00 dB
12,000 GHz | 15,000 GHz 100,000 kHz | 12.28434 GH2 | “59.60 dBm | -200.00 dB
15.000 GH2 18,000 GHz 100 000 kH2 17.63236 GHz | ~58,76 dim ~200.00 di |
Maorker
| Type | Ref | Tre | X-value | Y-value | Function | Function Result |
FDX | | | 0.0M: | -37.91 gBm |
Ma 1 17.632362 GHz 58,76 08m

( 1 [ T e
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Cond Spur, 18GHz - 26.5GHz

ctrum ‘5’,’

Ref Level 5.00 diém Mode Auto Sweep
@1 Max

59

Mil1) -56.21 ABm)|
21.5374020 GHz
10 dRémy s =

0O0 dim

0 dém

-10 dém

-20 dem

-30 dém

30 déemn—1 XD -37.810 dbnr

-50 dém

-

e | l | l | l
Start 18.0 GHz 90002 pts Stop 26.5 GHz
| Spurious Emissions

Rangeiow | Rangeup | REW | Frequency |  powerabs | ALimit

18,000 GH2 21.000 GHz 100,000 kHz 19.94625 GHz | -58.32 dém | -200.00 d& |
21,000 GHz | 24,000 GHz 100,000 bz | 21,53743 GHz | -50.21 dden | -200.00 db |
24,000 GH2 26.500 GHz 100 000 kW2 24.38070 GHz | ~59.33 dim ~200.00 dB |
Marker |
Type | Ref | Tre | X-value | ¥-value | Function | Function Result ||
FOX | | | 0.0mM: | -37.91 gBm | |
M1 1 21.537432 Gz -58.21 08m |

( )| T e

Dite 223569 N6 162250
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Test Report N°160830-01.TR04

B.5 Radiated spurious emission

Standard references:

FCC part RSS part Limits
Radiated emissions which fall in the restricted bands, as defined in
815.205(a), must also comply with the radiated emission limits
specified in §15.209(a):
Freg Range Field Stregth Field Stregth Meas. Distance
(MHz) (LV/m) (dBuv/m) (m)
0.009-0.490 2400/f(kHz) - 300
0.490-1.705 24000/f(kHz) - 300
1.705-30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
RSS-247 216-960 200 46 3
15.247 (d) Clause 5.5 Above 960 500 54 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 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 worst case configuration selected from the
chapter B.2 Maximum Output Power and antenna gain and using the lowest, middle and highest
channels.

For technologies 802.n20, 802.n40 and 802.ac80 the worst case in terms of spurious emissions found
among the low, mid and high channels when tested on chain A and B separately is used to perform
the test in MIMO mode (Chain A+B).
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Radiated Setup < 1GHz

Rack with
o fimters, switches
st andlownole -

m

B0 ¢cm

1todm
. ® L

Turn table

Radiated Setup 1GHz - 18GHz

Rack with
fitwrs, switches '
__ Spectrum analyzer and lownose
m
»

Radiated Setup > 18GHz

Rack with
filters, switches
~ Spectrum analyzer and lownose —
I
-
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Test Report N°160830-01.TR04

Test Results:

Radiated Spurious — 30MHz — 1GHz

Radiated Spurious — All Modes
00
20+
£
2 e
o
=
£ i
—-= ]
% 40
- T
0
1] t t t +—t t t t t t t +—t 1
30M 50 B0 B0 TOM 200 0 400 500 VN
Frequencyin Hz
Peak measurements e Limit FCC Peak
Frequency Max Peak Limit Margin
MHz dBuV/m dBuV/m dB
32.6 29.3 40.0 10.7
Note 1: The spurious signals detected do not depend on either the operating channel or the modulation
mode.
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Radiated Spurious — 1 GHz to 18GHz

802.11b, 1Mbps, Chain A

T
B0
%_ 807
g .
E ]
T 40,
3
20
4] t t t t +—
G G G 4G5 ] 645G
Frequencyin Hz
T
B0 1
£
= ed
]
Tt
s «f
5 |
20
O+ t t t t t t t t t t t t t t t t 1
Gid ] o o 4 i} il i 2
Frequencyin GHz
Peak measurements AVG measurements == Limit FCC Peak - " Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuVv/m dBuV/m dBuV/m dB
4786.2 56.0 --- 74.0 18.0
4823.9 --- 45.8 54.0 8.2
7966.9 49.4 -—- 74.0 24.6
7985.6 --- 34.8 54.0 19.2
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Ch7
T
B0
£
F T e bbbt * .
=
E ]
T @ *
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:' T T T T T 1
e pric eled 43 53 G545
Freguencyin Hz
T
B0
£
2 e #
@ et e e e e — o — - — ol
£ | *
e
2 1
20
:I T T T T T T T T T T T T T 1
g4 ] z <] ] s B
Fregquency in GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4786.5 59.1 74.0 14.9
4786.9 --- 41.7 54.0 12.3
17996.0 --- 48.3 54.0 57
17996.0 58.9 74.0 15.1
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Chl1l
T
B0
£
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Freguencyin Hz
T
B0
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Fregquency in GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
5304.5 --- 44.3 54.0 9.7
5305.3 54.0 74.0 20.0
17979.9 --- 48.2 54.0 5.8
17990.2 59.5 --- 74.0 14.5
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Radiated Spurious — 1 GHz to 18GHz
802.11b, 1Mbps, Chain B

T
B0
£
= g4
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E
T 40 *
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4] t t t t +—
G G G 4G5 ] 645G
Frequencyin Hz
T
B0 1
£
= ed
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20
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Gid B ] o o 4 i} il i 2
Frequencyin GHz
Peak measurements AVG measurements == Limit FCC Peak - " Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuVv/m dBuV/m dBuV/m dB
4778.9 --- 41.3 54.0 12.7
4782.9 58.4 --- 74.0 15.6
7964.2 50.8 -—- 74.0 23.2
7997.2 --- 34.6 54.0 19.4
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Ch7
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Fregquency in GHz
Peak measurements AVG measurements === Limit FCC Peak = " ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4774.6 --- 415 54.0 12.5
4787.6 57.4 --- 74.0 16.6
17986.2 59.7 --- 74.0 14.3
17993.8 --- 48.4 54.0 5.6
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Chl1l
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Fregquency in GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4786.2 56.1 74.0 17.9
4924.3 --- 43.5 54.0 10.5
17973.2 --- 48.3 54.0 5.7
17985.3 59.5 74.0 14.5
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Radiated Spurious — 1 GHz to 18GHz
802.11g, 6Mbps, Chain A
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T
B0+
E
5 e0t *
@ e e e e e e o - —
= T #*
5 wof
3 1
2.:|..
g4 T 2 2 1] z o 4 L] il 2
Frequencyn GHz
Peak measurements AVG measurements == Limit FCC Peak " Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuVv/m dBuVv/m dB
3349.7 -- 46.4 54.0 7.6
3350.6 59.4 --- 74.0 14.6
17997.8 59.2 -—- 74.0 14.8
17998.7 --- 48.1 54.0 5.9
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Freguency n GHz
Peak measurements AVG measurements S Limit FCC Peak ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
3443.8 58.4 74.0 15.6
3448.1 --- 47.0 54.0 7.0
17983.9 60.0 74.0 14.0
17985.7 --- 48.2 54.0 5.8
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Freguency n GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1595.3 54.5 74.0 19.5
1595.6 --- 40.2 54.0 13.8
17990.2 60.5 74.0 13.5
17996.9 -—- 48.1 54.0 5.9
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Radiated Spurious — 1 GHz to 18 GHz
802.11g, 6Mbps, Chain B
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Frequencyn GHz
Peak measurements AVG measurements === Limit FCC Peak = " ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuVv/m dBuVv/m dB
3391.6 58.6 --- 74.0 15.4
3421.9 -- 47.0 54.0 7.0
17997.8 --- 48.6 54.0 54
17999.1 59.4 --- 74.0 14.6
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Freguency n GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1593.4 41.3 54.0 12.7
1594.1 56.3 74.0 17.7
17996.0 48.5 54.0 55
17999.6 58.9 74.0 15.1

FO-014: Test Report

329 of 382



Test Report N°160830-01.TR04

Rev. 00

Chl1l
T
B0
E:L &t
] e & e ——— - [ T A i R e — =
=
£ ]
@ 40 *
o
—
01
1] t t t t +—
G 2G 3G 43 5G BA4G
Freguencyin Hz
T
B0
£
= e *
R e bk b i i e e e it Rkt Tt ey " s d
£\ *
s wf
2 1
20
:I T T T T T T T T T T T T T T T T T 1
64 7 3 o T a i £ £ L
Fregquency in GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1594.7 --- 40.0 54.0 14.0
1596.6 55.4 74.0 18.6
17975.5 59.6 74.0 14.4
17999.6 --- 48.3 54.0 5.7
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Radiated Spurious — 1 GHz to 18GHz
802.11n20, HTO, Chain A
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Frequencyin GHz
Peak measurements AVG measurements === Limit FCC Peak = "' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuVv/m dBuV/m dBuVv/m dB
1595.0 55.2 --- 74.0 18.8
1600.6 -- 40.1 54.0 13.9
17999.6 - 49.0 54.0 5.0
17999.6 59.8 - 74.0 14.2
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Fregquency in GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1593.4 56.3 74.0 17.7
1596.6 --- 40.2 54.0 13.8
17992.0 --- 48.7 54.0 53
17992.4 60.3 --- 74.0 13.7
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Fregquency in GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1595.0 - 40.8 54.0 13.2
1595.9 55.1 --- 74.0 18.9
17959.4 59.7 --- 74.0 14.3
17990.6 -—- 48.7 54.0 53
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Radiated Spurious — 1 GHz to 18GHz

802.11n20, HTO, Chain B

Ch1
T
B0
%_ 807
] e - — = y SRR T g -
=
=
T 404 *
3
20
4] t t t t |
G G G 4G5 ] 645G
Frequencyin Hz
T
B0 1
=
2 B0t #
e it il i i it i ettt ittty 2T T rr o gl
= *
T 40
!
20
O+ t t t t t t t t t t t t t t 1
G4 T ] o z o 4 i} il 2
Frequencyin GHz
Peak measurements AVG measurements == Limit FCC Peak " Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuVv/m dBuV/m dBuVv/m dB
1595.3 -- 40.3 54.0 13.7
1595.3 56.0 --- 74.0 18.0
17996.4 59.5 - 74.0 14.5
17996.9 - 48.8 54.0 5.2
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Fregquency in GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1594.1 55.2 74.0 18.8
1594.7 --- 40.0 54.0 14.0
17990.2 --- 48.9 54.0 51
17996.0 58.7 --- 74.0 15.3
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Fregquency in GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4784.0 55.8 74.0 18.2
4785.8 --- 42.1 54.0 11.9
17996.4 59.7 74.0 14.3
17997.8 -—- 48.9 54.0 51
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Radiated Spurious — 1 GHz to 18GHz

802.11n20, HTO, Chain A+B
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Peak measurements AVG measurements == Limit FCC Peak " Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuVv/m dBuV/m dBuVv/m dB
4779.3 60.6 --- 74.0 13.4
4779.6 -- 41.3 54.0 12.7
17975.9 59.1 - 74.0 14.9
17995.5 - 48.1 54.0 5.9
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Radiated Spurious — 1 GHz to 18GHz
802.11n40, HTO, Chain A
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Frequencyin GHz
Peak measurements AVG measurements == Limit FCC Peak - " Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuVv/m dBuV/m dBuVv/m dB
1593.4 55.4 --- 74.0 18.6
1596.3 -- 40.9 54.0 13.1
17994.2 --- 48.7 54.0 5.3
17996.4 59.4 -—- 74.0 14.7
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Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1593.4 55.6 74.0 18.4
1595.0 --- 39.9 54.0 14.1
17997.3 --- 48.7 54.0 53
17999.6 59.6 --- 74.0 14.4
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Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuv/m dBuVv/m dBuv/m dB
3409.7 --- 46.8 54.0 7.2
3410.0 60.6 74.0 13.4
17980.8 60.0 74.0 14.0
17994.6 --- 49.0 54.0 5.0
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Radiated Spurious — 1 GHz to 18GHz
802.11n40, HTO, Chain B

Ch3F
T
B0
E g4
R I g R | WRSEEY = o R
N
T 404 *
3
20
4] t t t t +—
G G G 4G5 ] 645G
Frequencyin Hz
T
B0 1
=
2 B0t #
@ e e e e e e o Lt
= *
T 40
87l
20
O+ t +—t t t t t t t t t t t t t t t t t t 1
G4 T 2 ] o z o 4 i} il T 2
Frequencyin GHz
Peak measurements AVG measurements === Limit FCC Peak = "' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuVv/m dBuV/m dBuVv/m dB
1595.3 56.7 --- 74.0 17.3
1596.3 -- 40.3 54.0 13.7
17993.3 - 49.0 54.0 5.0
17995.5 59.4 - 74.0 14.6
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Peak measurements AVG measurements S Limit FCC Peak ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
4788.0 --- 42.1 54.0 11.9
4788.7 56.5 74.0 17.5
17990.6 49.0 54.0 5.0
17995.1 59.5 --- 74.0 14.5
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Fregquency in GHz
Peak measurements AVG measurements S Limit FCC Peak = ' Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
1593.1 --- 40.2 54.0 13.8
1594 .4 56.7 74.0 17.3
17992.4 -—- 48.8 54.0 5.2
17996.9 60.1 --- 74.0 13.9
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Radiated Spurious — 1 GHz to 18GHz
802.11n40, HTO, Chain A+B
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Frequencyin GHz
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Frequency Max Peak Avg Limit Margin
MHz dBuv/m dBuVv/m dBuv/m dB
1596.3 - 40.7 54.0 13.3
1596.3 57.3 --- 74.0 16.7
17989.3 --- 48.7 54.0 53
17993.3 60.0 --- 74.0 14.0

FO-014: Test Report 344 of 382



Test Report N°160830-01.TR04

Rev. 00

Radiated Spurious — 18 GHz — 26.5 GHz

Radiated Spurious — All Modes

T

B0t

401

Level in dBpim

*

Peak measurements

0 1 22

21

Freguencyin GHz

AVG measurements

Pa
i

k4
H

Limit FCC Peak " Limit FCC Avg
Frequency Max Peak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
25932.9 26.0 54.0 28.0
25939.0 36.2 74.0 37.8

mode.

Note 1: The spurious signals detected do not depend on either the operating channel or the modulation
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Annex C. Test Results BLE

C1l 6dB & 99% Bandwidth

Test limits:
FCC part RSS part Limits
RSS-247 Systems using digital modulation techniques may operate in the
15.247 (a) (2) Clause 5.2 | 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The

1)

minimum 6 dB bandwidth 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.

Results tables:

AC/DC
Power
Adapter

Spectrum analyzer

(9}
= 10dBATT -
Frequency 6dB BW 99% BW
Mode Channel [MHZ] [MHZ] [MHZ]
0 2402 0.65 1.15
BLE 19 2440 0.67 1.14
39 2480 0.68 1.14

Rev. 00
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Results screenshot:

Rev. 00
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6dB BW — CH19
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6dB BW — CH39
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C.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 (4)

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. Except as provided
in Section 5.4(5), the e.i.rp. shall not exceed 4 W.

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 9.1.1 of FCC KDB 558074 D01 - 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 9.2.2.4 of FCC KDB 558074 D01 - Guidance for
Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating Under
8§15.247.

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

~= 100BATT -
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Peak Power [dBm]

Meas. Measured Peak
Mode Duty cH | Freauency | conducted | EIRP Output
Cycle [MHZ] Output Power Power
[%] P [mw]
0 2402 7.90 11.14 6.17
BLE 63.2 19 2440 9.05 12.29 8.04
39 2480 7.43 10.67 5.53
Max Value
Min Value
Average Output Power* [dBm]
Meas BT Average
Dut ‘ Frequenc Maximum Conducted out St
Mode Y| cH g y Conducted Output Power EIRP P
Cycle [MHZz] | Power
[%] Output Power Duty cycle [mW]
Compensated
0 2402 5.85 7.84 11.08 6.09
BLE 63.2 19 2440 7.00 8.99 12.23 7.93
39 2480 5.39 7.38 10.62 5.47

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

BLE

Max Power Peak - CHO

[-==]
Spectrum I | =

Ref Level 1500 dim & RBW 1 MHz

e ALE 25 dBE & SWT Sms & VBW 3 MHz  Mode auto Swesp
TOF

[[® 1Pt Max

W HL[1] F.90 dBm
10 diem W 2. 40223080 GHz

a dBm

=20 dim

-30 dBém

-0 dBm

S50 dim

<60 dBm

-70 dBm

80 dim

CF 2,402 GHz

691 pls BHH‘I 3.0 MHz

Claber ZOCT AN 405 %

Max Power RMS - CHO

Spectrum I luvn]
Ref Level 1500 d2m » RBW 20 kMz

b At 25dB & SWY 10 ms = VBW 100 kH:  Mode auto FFT

Count 100/100 TOF

@ 1RmM AVGEwr

i ] I I I |

0 dém

=10 diém

-20 dém

~30 dBm

7
/

40 d}-n - a.\‘/ / L~
| 40 deen ¥ 2
-60 dam

=70 dém

-30 dim

CF 2.402 GHz 500 pts Span 2.34 MHz

|channel Powar
Bandwidth 1.15 MHz Power 5.85dBm Ix Total 5.85 dBm

Drte 3OCTANG 143131

FO-014: Test Report 353 of 382

Printed copies are not controlled documents



Test Report N°160830-01.TR04

Max Power Peak - CH19
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Max Power Peak - CH39
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C.3 Power Spectral Density

Test limits:

Rev. 00

FCC part

RSS part

Limits

15.247 (€)

RSS-247
Clause 5.2

(2)

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 10.2 of FCC KDB 558074 DOl - Guidance for Performing

Compliance Measurements on Digital Transmission Systems (DTS) Operating Under §15.247.

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

Results tables:

Spectrum analyzer

(0]
= 10dBATT
Frequency PSD Peak
Mode CH [MHz] [dBm]
0 2402 -7.47
BLE 19 2440 -6.21
39 2480 -7.80
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Results screenshot:
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PSD PEAK - CH39
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Test limits:
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Out-of-band emissions (conducted)

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-247
Clause 6.2.2

(@)

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
(HV/m)

Field Stregth
(dBuV/m)

Meas. Distance

(m)

0.009-0.490

2400/f(kHz)

300

0.490-1.705

24000/f(kHz)

300

1.705-30.0

30

30

30-88

100

40

3

88-216
216-960
Above 960

150
200
500

43.5 3
46 3
54 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 — 8§15.209(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.

AC/DC |
Power Spectrum analyzer
Adapter

= 10dBATT -

Laptop

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.

Frequency PSD Peak
Mode CH [MHzZ] [dBm]
0 2402 7.73
BLE 19 2440 8.73
39 2480 7.11
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Band Edge results Screenshot:
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BE Low (Non Restricted), CH O

Spectrum o
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e
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e
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Wi P TUFEEVTPRIEN BRrE ‘ oo
<70 d&m

AR AN A

-a0 dm =y
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BE High Freq Section (restricted), CH39
Spectrum I cg—‘,“l
Ref Level 23 .24 dém Offset 3.24 dB w RBW 1 M2
b AtL 1508 » SWT 100 ms w» VBW 3 MHZ  Mode Auto Sweep
Count 100/100 TOF
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Spurious results Screenshot:

Rev. 00

BLE, CHO
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Cond Spur, 9GHz - 18GHz
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Cond Spur, 18GHz - 26.5GHz
Spectrum # n--‘,’I
Ref Level 500 dém Mode Auto Sweep
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BLE, CH19

Cond Spur, 30MHz - 9GHz
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Cond Spur, 9GHz - 18GHz

it 3OCTANS 19005122
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Cond Spur, 18GHz - 26.5GHz
* i
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BLE, CH39

Cond Spur, 30MHz - 9GHz
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Cond Spur, 9GHz - 18GHz
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Cond Spur, 18GHz - 26.5GHz
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Standard references:

Radiated spurious emission

FCC part RSS part Limits
Radiated emissions which fall in the restricted bands, as defined in
815.205(a), must also comply with the radiated emission limits
specified in §15.209(a):
Freg Range Field Stregth Field Stregth Meas. Distance
(MHz) (LV/m) (dBuv/m) (m)
0.009-0.490 2400/f(kHz) - 300
0.490-1.705 24000/f(kHz) - 300
1.705-30.0 30 - 30
30-88 100 40 3
88-216 150 43.5 3
RSS-247 216-960 200 46 3
15.247 (d) Clause 5.5 Above 960 500 54 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 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 < 1GHz

Rack with
o fimters, switches
st andlownole -

m

B0 ¢cm

1todm
. ® L

Turn table

Radiated Setup 1GHz - 18GHz

Rack with
fitwrs, switches '
__ Spectrum analyzer and lownose
m
»

Radiated Setup > 18GHz

Rack with
filters, switches
~ Spectrum analyzer and lownose —
I
-
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Test Results:

Radiated Spurious — 30MHz — 1GHz

Radiated Spurious — All Modes
T
B0
£
2 e
o
=
c i
T 49 !
5
*
20
1] t t t +—t t t t t t t +—t 1
I0M 5 60 80 DOM 200 B0 400 5 201G
Frequencyin Hz
Peak measurements m——— Limit FCC Peak
Frequency Max Peak Limit Margin
MHz dBuVvV/m dBuV/m dB
99.9 24.4 43.5 19.1
Note 1: The spurious signals detected do not depend on either the operating channel or the modulation
mode.
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1 GHz - 18GHz, BLE

Radiated Spurious — CHO

ol
B0 T
§L &0t #
g S W e ROSPREETER ria IRy SV SEE el
s %
T 40
3
2.:|..
4] t t t t |
] pic) G 4G G G646
Frequencyn H=z
ol
B0 T
E
e
=
E *
o 40
L
2.:|..
G4 T 8 1] z 4] 4 ] il =
Frequencyin GH=z
Peak measurements AVG measurements | imit FCC Peak '+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
3459.1 58.0 74.0 16.0
3464.4 -—- 46.4 54.0 7.6
17961.3 -—- 47.4 54.0 6.6
17971.5 57.6 74.0 16.4
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Radiated Spurious — CH19
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Peak measurements

I
=]

AVG measurements

Freguency n GHz

Limit FCC Peak

== = 1 Limit FCC Avg

Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuVv/m dBuV/m dB
3461.6 46.6 54.0 7.4
3476.3 58.4 74.0 15.6
17942.5 56.9 74.0 17.1
17948.3 -- 46.5 54.0 7.5
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Radiated Spurious — CH39
olT
50T
E
% et
g g YT W T iy PR T STVR Y gl
= ]
% 40+
—
ot
:| + + + t + ]
G pric] 3G 4G 5G G4G
Freguencyn H=z
ol
50T
E:L 601
o DR .
=
E #*
o 40
L
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:I T T T T T T T T T T T T T T T T T 1
64 7 3 o 4 a i £ E =
Freguency n GHz
Peak measurements AVG measurements | imit FCC Peak '+ Limit FCC Avg
Frequency MaxPeak AvG Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
3445.6 58.7 --- 74.0 15.3
3467.8 --- 46.7 54.0 7.3
17948.3 56.7 74.0 17.3
17976.8 -—- 47.2 54.0 6.8
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Radiated Spurious — 18 GHz — 26.5 GHz

Radiated Spurious — All Modes

T

BT

Lewel in dBpWim

*

Peak measurements

t t t t t t t
] 20 21 2

21

Freguencyin GHz

AVG measurements

Limit FCC Peak

Eﬂ'
'l

== = 1 Limit FCC Avg

Frequency Max Peak Avg Limit Margin
MHz dBuVv/m dBuV/m dBuVv/m dB
25935.7 45.3 74.0 28.7
25946.1 34.6 54.0 19.4

Note 1: The spurious signals detected do not depend on either the operating channel or the modulation mode.
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