CMC

Via della Fisica, 20
36016 Thiene (VI)

Cenftro Misure Compatibilita S.r.l.

g

"/I,/

,

\\\‘\"l”l’l/,/
7

7

8

o

s

/0 B
',/"/I il n\“\\\

N

ACCREDITAME

LAB N° 0168

Bertezzolo 19132422

Test report R19132401

Rev. 1.0

Order M191324

page 63 of 93



\\\“\HIHII’//,

R S P
X 2
M o comoatbiita S == 3 ACCREDIA
'en ro Is'U.re OmpO l I I O 'r' N ? /_\ ? LENTE ITALIANO DI ACCREDITAMENTO
Via della Fisica, 20 AN
. ’//l / \ ‘\\\
36016 Thiene (VI) L LAB N° 0168
® RBW 1 MHz Marker 1 [T2 ]
MT 100 ps 47 .27 dBpvV/m
Step AUTO Att 0 dB AUTO PREAMP ON 3.260800000 GHz
dBpv 90
/m :
1 PK .
MAXH FCCBHPK
. W
FCCBHAV W
-5 .d‘:l_i;vW t
WWWW o=
6DB
AC
10
1 GHz 3.3 GHz
Bertezzolo 19132423
Test report R19132401 Rev. 1.0 Order M191324 page 64 of 93



CMC

Via della Fisica, 20
36016 Thiene (VI)

Cenftro Misure Compatibilita S.r.l.

g

"/I,/

,

\\\‘\"l”l’l/,/
7

7

8

o

s

/0 B
',/"/I il n\“\\\

N

ACCREDITAME

LAB N° 0168

Bertezzolo 19132423

Test report R19132401

Rev. 1.0

Order M191324

page 65 of 93



CMC
Centro Misure Compatibilita S.r.l.

ACCREDIA

. .. ? /\ ? LENTE ITALIANO DI ACCREDITAMENTO
Via della Fisica, 20 A
. (/) W\
360] 6 Th|ene (Vl) /”/l||u\“\
LAB N° 0168
® RBW 1 MHz Marker 1 [T2 ]
MT 100 ps 47.55 dBpV/m
Step AUTO Att 0 dB AUTO PREAMP ON 3.249200000 GHz
apv | g9
/m
1 K
MAXH | FCCBHPK
=8
MAXH L
6o
FCCBHAV

Bertezzolo

Tt
“M/vx: 6DB

10

1 GHz

19132424

3.3 GHz

Test report R19132401

Rev. 1.0

Order M191324

page 66 of 93



CMC

Via della Fisica, 20
36016 Thiene (VI)

Cenftro Misure Compatibilita S.r.l.

g

"/I,/

,

\\\‘\"l”l’l/,/
7

7

8

o

s

/0 B
',/"/I il n\“\\\

N

ACCREDITAME

LAB N° 0168

Bertezzolo 19132424

Test report R19132401

Rev. 1.0

Order M191324

page 67 of 93



Wy
/%

CMC S——"%

Centro Misure Compatibilita S.r.. i'B/EEAR’AE ACCOREDlA
Via della Fisica, 20 T

36016 Thiene (VI) il

LAB N° 0168

® RBW 9 kHz Marker 1 [T1 ]
MT 1 s 13.74 dBpV/m

Step AUTO Att 0 dB AUTO  PREAMP ON 25.758000000 MHz
a6 100 kHz 1 MHz 10 MHz
/m |
50
1ex |,
MAXH \
| N ~
Y ™~ ~
e ~ ~
| s N
|20 -
a1 A AERIRTY VIRV PR MK
10
| Hll+ + 1 +
-0
| 6DB

T*@th ol

9 kHz 30 MHz

Bertezzolo 19132425

Test report R19132401 Rev. 1.0 Order M191324 page 68 of 93



CMC

Via della Fisica, 20
36016 Thiene (VI)

Cenftro Misure Compatibilita S.r.l.

4

/,/I’/

,

\\\\\"I”I'//,/
7

2

8

o

s

/0 B
',/"/I il n\“\\\

N

ACCREDITAME

LAB N° 0168

Bertezzolo 19132425

Result: The requirements are met

Test report R19132401

Rev. 1.0

Order M191324

page 69 of 93



CMC

Centro Misure Compatibilita S.r.l.

Via della Fisica, 20
36016 Thiene (VI)

"Wn
ey,
NN
S \/ £
\/

\

T~

"
0 N
//"/u||\\“\\

ACCREDIA '\
LENTE ITALIANO DI ACCREDITAMENTO -

LAB N° 0168

N

h

//,I

11.3 20 dB bandwidth

Test set-up and execution

e FCC Rules and Regulation; Titles 47 Part
15.247

e ANSICé63.10cl. 7.8.7

e Internal procedure PMO001
e See clause 4 of this test report

EUT exercising

See clause 4 of this test report

Test specification
See FCC Part 15.247

Environmental conditions

Test configuration and test method

Test site:
Laboratory

Auxiliary equipment:

See clause 4 of this test report
Test equipment used

CMC §295

Measurement uncertainty: See clause 7 of this
test report

Temperature Atmospheric pressure Relative humidity
(°C) (kPa) (%)
22 100 45

Acceptance limits: The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz
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LAB N° 0168

EMC Interference
Receiver

Coupler 3

Result
Frequency Graphs 20 dB bandwidth Maximum 20 dB Results
(MHz) (kHz) bandwidth
allowed (kHz)
915,075 G19132433 23,40 500 Complies
921,425 G19132434 23,38 500 Complies
927,825 G19132435 23,58 500 Complies
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Graphs

Bertezzolo 19132433

MultiView | Spectrum

Ref Level 40.00 dBm  Offset 20.80 dB ® RBW 1 kHz

Att 29 dB  SWT 10 ms ® VBW 3 kHz Mode Sweep
1 Frequency Sweep
M1[1] 13.28 dBm
915.0749800 MHz|
30 dem D2[1] -20.35 dB|
-11.6900 kHz|
20 dBm
Ml
10 dBm /f"“\« ) v\
0dem
Dz %“
-10 dBm: v ‘JA
ki V
20 dBm Mf/\’ \/\
C p M UM
W W’\/\/\,\
-50 dBm

CF 915.075 MHz 1001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 i 915.07498 MHz 13.28 dBm
D2 M1 i -11.69 kHz -20.35 dB
D3 M1 1 11.71 kHz -20.13 dB

Bertezzolo 19132434

MultiView | Spectrum

Ref Level 40.00 dBm Offset 20.80 dB ® RBW 1 kHz

Att 29 dB  SWT 10 ms ® VBW 3 kHz Mode Sweep
1 Frequency Sweep
M1[1] 13.34 dBm|
921.4250000 MHz|
30 dBm D2[1] -20.01 dB|
-11.5900 kHz
20 dBm
Mt
}V
10 dBm / e \
0dem
-10 dBm \— \] Uf\/\«
-20 dBm /\/v W\
e P -
ol e
-50 dBm

CF 921.425 MHz 1001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 921.425 MHz 13.34 dBm
D2 M1 1 -11.59 kHz -20.01 dB
D3 M1 1 11.79 kHz -20.26 dB
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MultiView ‘<—:—J| Spectrum l -

Ref Level 40.00 dBm Offset 20.80 dB ® RBW 1 kHz
Att 29 dB  SWT 10 ms ® VBW 3 kHz Mode Sweep

1 Frequency Sweep 1Pk
M1[1] 13.24 dBm)|
927.8252000 MHz|
30 dem D2[1] -20.20 dB|
-11.6900 kHz|
20 dem:
M1
']V
10 dBm o
0dem
] e
SN i
-10 dBm
~J AV

-40 dBm;

-50 dBm:

CF 927.8252 MHz 1001 pts 10.0 kHz/ Span 100.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function Function Result |
M1 1 927.8252 MHz 13.24 dBm
D2 M1 1 -11.69 kHz -20.20 dB
D3 M1 i 11.89 kHz -20.74 dB

Result: The requirements are met
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11.4 Channel separation

Test set-up and execution

e FCC Rules and Regulation; Titles 47 Part
15.247

e KDB 558074 D01 15.247 Meas Guidance
v05r02 cl. 9 b)

e ANSICé63.10cl. 7.8.2

e Internal procedure PMO01
e See clause 4 of this test report

EUT exercising

See clause 4 of this test report

Test specification

See FCC Part 15.247

Environmental conditions

Test configuration and test method

Test site:
Laboratory

Auxiliary equipment:
See clause 4 of this test report

Test equipment used

CMC §295
Measurement uncertainty: See clause 7 of this
test report

Temperature Atmospheric pressure Relative humidity
(°C) (%)
20 42

Acceptance limits: frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is
greater. Alternatively, frequency hopping systems operating in the 2400-2483,5 MHz band may
have hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an

output power no greater than 125 mwW

Test report R19132401 Rev.1.0
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Coupler

EMC Interference
Receiver

Result
Frequency band Graphs Channel Minimum Results
(MHz) separation (kHz) channel
separation
required (kHz)
902 - 928 G19132443 200.3 25 Complies
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Gandini 19132443

MultiView H—J| Spectrum l -

Ref Level 40.00 dBm  Offset 20.50 dB ® RBW 20 kHz
@ Att 20dB  SWT 1.02 ms  VBW 50 kHz Mode Sweep

1 Frequency Sweep ¢ 3
D2[1] -0.02 dB

200.300 kHZ]
Mi[1] 16.71 dBm
30 dem 919.874600 MHz

20 dem —

/TN il

. / \ // \
| | |

-30 dBm
\~ -/\/“/
-40 dBm
-50 dBm
CF 919.971 MHz 1001 pts 50.0 kHz/ Span 500.0 kHz

Result: The requirements are met
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LAB N° 0168

11.5 Number of hopping channels

Test set-up and execution

e FCC Rules and Regulation; Titles 47 Part
15.247

e KDB 558074 D01 15.247 Meas Guidance
v05r02 cl. 9 b)

e ANSICé63.10cl. 7.8.3

e Internal procedure PM0O01
e See clause 4 of this test report

EUT exercising

See clause 4 of this test report

Test specification

See FCC Part 15.247

Environmental conditions

Test configuration and test method

Test site:
Laboratory

Auxiliary equipment:
See clause 4 of this test report

Test equipment used

CMC §295
Measurement uncertainty: See clause 7 of this
test report

Temperature Atmospheric pressure Relative humidity
(°C) (%)
20 42

Acceptance limits: for frequency hopping systems operating in the 902-928 MHz band: if the 20 dB
bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies. If the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall
use at least 25 hopping frequencies. Frequency hopping systems in the 2400-2483.5 MHz band shall

use at least 15 channels.
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Result
Frequency band Graphs Number of Minimum number Results
(MHz) hopping of hopping
channels channels
required
902 - 928 G19132442 64 50 Complies
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Graphs

Gandini 19132442

MultiView ‘<—:—J| Spectrum l >

Ref Level 40.00 dBm Offset 20.50 dB ® RBW 100 kHz
@ Att 20dB  SWT 1.01 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep

30 dBm

T T T T T T T T

0dBm ’/
-10 dBm /
-20 dBm

o |
W o

-50 dBm:

CF 921.375 MHz 1001 pts 1.5 MHz/ Span 15.0 MHz

Result: The requirements are met
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11.6 Time of occupancy

Test set-up and execution

e FCC Rules and Regulation; Titles 47 Part
15.247

e KDB 558074 D01 15.247 Meas Guidance
v05r02 cl. 9 b)

e ANSICé63.10cl.7.8.4

e Internal procedure PM0O01
e See clause 4 of this test report

EUT exercising

See clause 4 of this test report

Test specification

See FCC Part 15.247

Environmental conditions

Test configuration and test method

Test site:
Laboratory

Auxiliary equipment:
See clause 4 of this test report

Test equipment used

CMC §295
Measurement uncertainty: See clause 7 of this
test report

Temperature Atmospheric pressure Relative humidity
(°C) (%)
22 42

Acceptance limits:

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the
hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the
average fime of occupancy on any frequency shall not be greater than 0,4 seconds within a 20
second period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall
use at least 25 hopping frequencies and the average time of occupancy on any frequency shall
not be greater than 0,4 seconds within a 10 second period

Test report R19132401 Rev.1.0
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Coupler

EMC Interference

Receiver

Result
Frequency Graphs Dwell time
(MHz) (ms)
917,475 G19132448 20,90
Frequency Graphs Number of Period
(MHz) fransmissions
917,475 G19132450 8 20s

Remarks: only the highest peaks have been considered. The lowest peaks are due to the auxiliary

receiver unit

Time of occupancy Maximum allowed time of Results
(Dwell time x Nr. transmissions) occupancy
167,2 ms 400 ms Complies
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Graphs

Gandini 19132448

MultiView | Spectrum -
Ref Level 40.00 dBm  Offset 20.50 dB ® RBW 100 kHz
@ Att 20dB ® SWT 50ms  VBW 300 kHz
TRG:VID
1 Zero Span ]
M1[1] 14.03 dBm
0.0000000 s|
D2[1] -23.19 dB
30 dem 20.9000 ms|
20 dBm
| T W
Y
B TRG 10.000 dBm ‘
0dBm
[\2
-10 dBm ]
-20 dBm I \‘
-30 dem
-40 dBm
50 dBm o | 1
CF 917.475 MHz

1001 pts

5.0 ms/
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MultiView ‘<—H| Spectrum l -

Ref Level 40.00 dBm  Offset 20.50 dB ® RBW 100 kHz
@ Att 20dB @ SWT 20s  VBW 300 kHz
TRG:VID

1 Zero Span

30 dem

20 dBém

- TRG 10.000 dBm

0 dBm

-10 dBm:

-20 dBm:

ol N PP 1 P 1 W T 1 A

CF 917.475 MHz 1001 pts 2.0s/

TRG

Result: The requirements are met
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11.7 Band edge

Test set-up and execution

e FCC Rules and Regulation; Titles 47 Part
15.247

e ANSIC63.10cl. 7.8.6

e Internal procedure PMO001
e See clause 4 of this test report

EUT exercising

See clause 4 of this test report

Test specification
See FCC Part 15.247

Environmental conditions

Test configuration and test method

Test site:
Laboratory

Auxiliary equipment:

See clause 4 of this test report
Test equipment used

CMC §295

Measurement uncertainty: See clause 7 of this
test report

Temperature Atmospheric pressure Relative humidity
(°C) (kPa) (%)
22 100 45

Acceptance limits: operation within the band 902 — 928 MHz

Test report R19132401
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EMC Interference
Receiver

Coupler

Result
Frequency (MHz) Graph(s) — Hopping Results
915,075 Gl FL: 914,9421 MH C li
‘ G19132445 e z ompies
G19132446 .
927,825 19132447 Fu: 927,6786 MHz Complies
Frequency (MHz) Graph(s) = No hopping Results
915,075 o245 FL: 914,9361 MH C li
' G19132440 o z ompies
927,825 G19132441 Fu: 927,9651 MHz Complies
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Graphs

Bertezzolo 19132439

Bertezzolo 19132440

MultiView | Spectrum -
Ref Level 40.00 dBm Offset 20.80 dB ® RBW 100 kHz
Att 29dB  SWT 1.01 ms ® ¥BW 300 kHz Mode Sweep
1 Frequency Sweep 1P ;
M1[1] 14.56 dBm)|
915.079000 MHz|
D2[1] -20.09 dB
307dBn -142.900 kHz
20 dem:
M1
¥
10 dBm
0 dBm
D;
-10 dBm
-20 dBm /
-30 dBm W/\/\/J,
mﬂw \Fn SN . Iy
-50 dBm
CF 915.0 MH_z 1001 pt_s 100.0 kHE/ Sgan 1.0 MHz

MultiView | Spectrum
Ref Level 40.00 dBm Offset 20.80 dB ® RBW 100 kHz
Att 29 dB  SWT 1.03 ms ® VBW 300 kHz Mode Sweep
1 Frequency Sweep
M1[1] 14.61 dBm|
915.0820 MHz
D2[1] -61.03 dB
20dm -12.5820 MHz
20 dBm
M1
10 dém ’N
0 dem
-10 dBm
-20 dBm
-30 dBm: J
-40 dBm; M
-50 dBm:
CF 902.0 MHz 1001 pts 2.7 MHz/ Span 27.0 MHz
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Bertezzolo 19132441

MultiView | Spectrum
Ref Level 40.00 dBrn  Offset 20.80 dB ® RBW 100 kHz
Att 29dB  SWT 1.01 ms ® VBW 300 kHz Mode Sweep
1 Frequency Sweep 1P ;
M1[1] 14.63 dBm
927.819200 MHz|
D2[1] -20.28 dB|
0B 145.900 kHz
20 dBm
M1
10 dBm ’J\
0 dBm \
-10 dBm / A\
-20 dBm / \\
-30 dBm 7 V\M
46 dem [ R = AP P Py
M«W
-50 dBm
CF 928.0 MHz 1001 pts 100.0 kHz/ Span 1.0 MHz

Gandini 19132444

(s

MultiView | Spectrum
Ref Level 40.00 dBm Offset 20.50 dB ® RBW 100 kHz
® Att 20dB_ SWT VBW 300 kHz Mode Sweep
1 Frequency Sweep TPk :
M1[1] 16.92 dBm
915.067900 MHZ|
D2[1] -20.75 dB|
30:dBm -132.900 kHz
20 dem L
10 dem
0dem
o7
-10 dBm /A
-20 dBm /
-30 dBm J\/JLJ‘J‘M’I
g o) WVI(\AM
o, AT
50 dBm
CF 915.0 MHz 1001 pts 100.0 kHz/ Span 1.0 MHz
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Gandini 19132445

MultiView i—:—3| Spectrum l -

Ref Level 40.00 dBm Offset 20.50 dB ® RBW 100 kHz
@ Att 20dB  SWT 1.04 ms  VBW 300 kHz Mode Sweep

TPK Max
M1[1] 16.96 dBm)|
915.0670 MHz
D2[1] -29.32 dB|
90.dRm -189.0 kHz

1 Frequency Sweep

20 dBm o

il

10 dBm

0 dem

-10 dBm 5

-20 dBm

-30 dBm

-40 dBm

WW@W WWMWMMWWMW

CF 902.0 MHz 1001 pts 3.0 MHz/ Span 30.0 MHz

Gandini 19132446

MultiView i—:—3| Spectrum l -
Ref Level 40.00 dBm Offset 20.50 dB ® RBW 100 kHz
@ Att 20dB  SWT 1.01 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep 1Pk X
M1[1] 17.11 dBm
927.82500 MHz
D2[1] -21.83 dB|
30 dem 143.00 kHz
20 dBm ot
Wuuuuuuuvuuuv\wkuuuuvvw
0dem
D
-10 dBm
-20 dBm
-30 dBm
o U"M
-50 dBm
CF 928.0 MHz 1001 pts 1.0 MHz/ Span 10.0 MHz
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Gandini 19132447

MultiView | Spectrum
Ref Level 40.00 dBm

Offset 20.50 dB ® RBW 100 kHz

@ Att 20dB  SWT 1.01 ms  VBW 300 kHz Mode Sweep
1 Frequency Sweep TPk Max
M1[1] 17.05 dBm|
927.818200 MHz|
D2[1] -20.90 dB
90.dRm 146.400 kHz
20 dBm -

-10 dBm;

-20 dBm:

-30 dBm \M

-40 dBm ‘/\”VMUM (aeii

-50 dBm:

CF 928.0 MHz 1001 pts 100.0 kHiz/ Span 1.0 MHz

Result: The requirements are met
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11.8 Peak Output Power

Test set-up and execution

e FCC Rules and Regulation; Titles 47 Part
15.247

e KDB 558074 D01 15.247 Meas Guidance
v05r02 cl. 2.2

e ANSICé63.10cl. 7.8.5

e Internal procedure PMO01
e See clause 4 of this test report

EUT exercising

See clause 4 of this test report

Test specification
Port: antenna

Environmental conditions

Test configuration and test method

Test site:
Laboratory

Auxiliary equipment:
See clause 4 of this test report

Test equipment used

CMC §295
Measurement uncertainty: See clause 7 of this
test report

Temperature Atmospheric pressure Relative humidity
(°C) (%)
20 45

For frequency hopping systems operatfing in the 2400-2483,5 MHz band employing at least 75 non-
overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1
watt. For all other frequency hopping systems in the 2400-2483,5 MHz band: 0,125 watts.

For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at
least 50 hopping channels; and, 0,25 watts for systems employing less than 50 hopping channels,

but at least 25 hopping channels.
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Coupler

EMC Interference

Receiver

Result
Frequency Graphs Conducted | Conducted Limit Verdict Calculated
(MHz) measured | power level (mWw) radiated
level (dBm) (mW) level @ 3 m
(dBuV/m)
915,075 G19132436 14,56 28,58 1000 Pass 111,79
921,425 G19132437 14,61 28,91 1000 Pass 111,84
927,825 G19132438 14,64 29.11 1000 Pass 111,87
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Graphs

Bertezzolo 19132436

MultiView :—:—;l Spectrum | o

Ref Level 40.00 dBm  Offset 20.80 dB ® RBW 50 kHz
Att 29 dB  SWT 1.01 ms ® VBW 200 kHz Mode Sweep

1 Frequency Sweep {
M1[1] 14.56 dBm|
915.0728000 MHz|

30 dBém

20 dem
M1

10 dBm K\\

0dBm

-10 dBm

-20 dBm;

-30 dBm

-40 dBm

-50 dBm:

CF 915.075 MHz 1001 pts 10.0 kHa/ Span 100.0 kHz
— — —_— —

Bertezzolo 19132437

MultiView :—HI Spectrum l [ = ]
Ref Level 40.00 dBm Offset 20.80 dB ® RBW 50 kHz
Att 29 dB  SWT 1.01 ms ® VBW 200 kHz Mode Sweep
1 Frequency Sweep 1P {
M1[1] 14.61 dBm|
921.4190100 MHz|
30 dBm
20 dBm
M1
h 4
| st ] [ |
10 dBm
0 dem
-10 dBm
-20 dBm
-30 dBm
-40 dBm;
-50 dBm
CF 921.425 MHz 1001 pts 10.0 kHz/ Span 100.0 kHz
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Bertezzolo 19132438

MultiView | Spectrum

Ref Level 40.00 dBrm Offset 20.80 dB ® RBW 50 kHz
Att 29 dB  SWT 1.01 ms ® VBW 200 kHz Mode Sweep

1 Frequency Sweep

Mi[1]

1PK
14.64 dBm
927.8319900 MHZ|

30 dém

20 dem

10 dBm

0 dem

-10 dBm;

-20 dBm

-30 dBm

-40 dBm

-50 dBm:

CF 927.825 MHz 1001 pts 10.0 kHz/

Span 100.0 kHz

Result: The requirements are met
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