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Appendix A: Test results. Bluetooth

EDR (GFSK, 11/4 DQPSK, 8DPSK)
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TEST CONDITIONS

POWER SUPPLY (V):

V nonimal: 12 Vdc.

Type of Power Supply: External power supply (Battery).
Type of Antenna: External antenna.

Declared Gain for antenna RF port 3 (maximum): 0.7 dBi (Antenna gain plus antenna cable loss).

TEST

TEST FREQUENCIES:
Low Channel: 2402 MHz
Middle Channel: 2441 MHz
High Channel: 2480 MHz

CONDUCTED MEASUREMENTS:
Hopping mode OFF:

The equipment under test was set up in a shielded room and it is connected to the spectrum analyser using a low
loss RF cable. The reading of the spectrum analyser is corrected taking into account the cable loss.

SPECTRUM
EUT ANALYZER

Hopping mode ON:

The equipment under test was set up in a shielded room and it is connected to a Bluetooth signalling unit
(Bluetooth test set) and to the spectrum analyzer using a 6 dB power splitter. The reading in the spectrum analyzer
is corrected taking into account the power splitter loss.

Spectrum)|
— Analyser
! Prwver
EUT | splitter |
) Signalling|
i L Unit '
e
suoply

The DC supply voltage is applied using an external calibrated power supply with a multimeter.
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RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a distance
of 3 m for the frequency range 30 MHz-1000 MHz (30 MHz-1000 MHz Bilog antenna) and at a distance of 1m for

the frequency range 1 GHz-25 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-25 GHz that is performed at a distance closer than the specified
distance, an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for
determining compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission.

It was also rotated 360° and the antenna height was varied from 1 to 4 meters to find the maximum radiated
emission.

Measurements were made in both horizontal and vertical planes of polarization.

Radiated measurements setup from 30 MHz to 1 GHz:

ANECHOIC CHAMBER
o .
Measuring 360°Rotating
Antenna Table
‘ ‘ Device Und
| 3 m distance Test
i [ ]
.
Antenna Mast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements
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Radiated measurements setup f > 1 GHz:

VWWWWWWWWAWVWWWWWWVWWVVY

Preamplifier Horn antenna
EUT

\ 2 B
1 m distance

Shielded control room for
radiated measurements

Spectrum
analyser
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D DEKRA

FCC section 15.247 Subclause (a) (1) / RSS-247 5.1 (b). 20 dB Bandwidth and Carrier
frequency separation

SPECIFICATION:

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 mW.

RESULTS:
e GFSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 942 945 940
99% Bandwidth (kHz) 888 888 885
Measurement uncertainty (kHz) <+1.8
e Pi/4 DQPSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 1356 1352 1360
99% Bandwidth (kHz) 1208 1212 1208
Measurement uncertainty (kHz) <+1.8
¢ 8DPSK
Low Channel | Middle Channel | High Channel
2402 MHz 2441 MHz 2480 MHz
20 dB Spectrum Bandwidth (kHz) 1328 1336 1336
99% Bandwidth (kHz) 1200 1204 1204
Measurement uncertainty (kHz) <%1.8

Verdict: PASS
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¢ GFSK - Bandwidths

- Low Channel:

Spectrum

D DEKRA

(=]

Ref Level 10,00 dBm

Offset 0.18 dB & RBW

30 kHz

Att 25de SWT 1.1ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
~M1[1] 5.02 dBm
0 dem R, AL 2.40215750 GHz
f\[\/ Occ Bw 888.000000000 kHz
0 eEm g ATR 2 iu;;g-glﬁludclfﬂm
D1 -14.980 dBm = z
-20 dBm /f i L
-30 dBm

Ry

e

-40 dBm / \
5 B Pk ALY
-60 dBm
-70 dBrn
-80 dBm
CF 2.402 GHz 1000 pts Span 3.0 MHz
Marker |
Type l Ref ] Trc | X-value | Y-value | Function | Function Result l
Lomi[ ] 2,4021575 GHz | 5.02 dBm | ,
| T11] |1 2.4015545 GHz | -13.37 dem | Oce Bw | 888.0 kHz |
| 12| 1] 2.4024425 GHz -15.37 dBm |
| M2 | | 1| 2.4015395 GHz | -15.11 dBm
. D3| m2 1] 942.0 kHz | -0.22 dB
- Middle Channel:
Spectrum | ?
Ref Level 10.00 dBm Offset 0.18 d& & RBW 30 kHz
Att 25dB  SWT 1.1 ms & YBW 100 kHz Mode Sweep
@ 1Pk View
NUEETEY 5.36 dBm
& diim W’V\J'\ o 2.44116050 GHz
_/\[\{ \g‘;z;c 888.000000000 kHz
T3 r tom -14.80 dBm
-10 dBm - St T2
D1 -14.640 dBm FNW ;«‘Aj\q 2.44054250 GHz
-20 dBrn /‘/ <
-30 dBm

[

e

-40 dBm / \\ﬂ
dBm m'v-\

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 1000 pts Span 3.0 MHz
Marker

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
w1 1 2.4411605 GHz | 5.36 dBm |
[ 11 1 2.4405575 GHz | -12.96 dBm Occ Bw | B88.0 kHz
I T2 1| 2.4414455 GHz | -15.01 dBm |
[ M2 1 2.4405425 GHz | -14.80 dBm |
| D3 M2 1 945.0 kHz -0.17 di |
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- High Channel:

Spectrum |

Ref Level 10.00 dBm

Offset 0.18 dB @ RBW 30 kHz

Att 25dB  8WT 1.1 ms & VYBW 100 kHz Mode Sweep
@ 1Pk View
MMl[l] 5.07 dBm
0 dem W’V\rﬁ " 2.48016650 GHz
_(\ﬁ \\?cc Bw 885.000000000 kHz
-10 dBm Eif 5 -15,02 dBm
D1 -14.930 dBm —= 2.47954900 GHz
-20 dBm /\/
-30 dbm

f-n

_—

s

-40 dBm
_.x’"\/f

N

B (#\P’\,/\M
-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 1000 pts Span 3.0 MHz
Marker

Type i Ref | Trc | X-value I Y-value [ Function ] Function Result
M1 1 2.4801665 GHz | 5.07 dBm | ,
| T1] 1] 2.4795635 GHz | -13.20 dBm | Occ Bw | 885.0 kHz
| T2 1] 2.4804485 GHz | -15.04 dém |
| M2 | 1 2.479549 GHz | -15.02 dBm |
I D3, M2 1 940,0 kHz -0,15 dB |
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Carrier frequency separation - GFSK

Spectrum I

Carrier frequency separation:

1008

D DEKRA

kHz

(=)

Ref Level 20.00 dBm
Att 30 dB

Offset 6.18 d& @ RBW 300 kHz
SWT 1ms & YBW 300 kHz

Mode Sweep

(@ 1Pk View

D1[1]

10 dBm frrt

D1

i\ W i %

M1[1]

S %

-0.04 dB
1.00800 MHz
5.40 dBm

/W}Q“IUUW

%NJ\

-10 dBm

V |V

/

WV

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Start 2.438 GHz 1000 pts Stop 2.446 GHz
Marker
Type | Ref | Trc | ¥-value | y-value |  Function | Function Result
[ w1 1| 2.439164 GHz | 5.40 dBm
o1 w1 1| 1.008 MHz | -0.04 db |

The hopping channel carrier frequencies are separated by a minimum of the two-thirds of 20 dB bandwidth of

the hopping channel.

Verdict: PASS
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1 /4 DQPSK - Bandwidths

- Low Channel:

Spectrum |

Ref Level 10.00 dBm
Att 25 dB

Offset 0.18 dB & RBW
SWT

30 kHz
1.1ms @ VBW 100 kHz

Mode Sweep

@ 1Pk View

0 dBm

M1[1] -1.28 dBm

M1 2.40216200 GHz

W d

-10 dBm

Occ Bw 1.208000000 MHz

-21.03 dBm

-2 dRm—j

2.40132600 GHz

D1 -21.280 dBm

-30 dBm

-40 dBm

-50 dBm

=y

o

-70 dBm

-80 dBm

CF 2.402 GHz

1000 pts

Span 4.0 MHz

Marker

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

| Function | Function Result Il

M1
T1

} 2.402162 GHz
I |

. T2

\

|

2,401398 GHz |

2,402606 GHz |

2.401326 GHz |
1.356 MHz

-1.28 dBm

Mz |
D3|

-21.03 dBm

e e e

M2/

-15.89 dBm |
-15.86 dBm |

occ Bw | 1.208 MHz |

-0.11 dB |

- Middle Channel:

Spectrum I

(7]

Ref Level 10.00 dBm
Att 25 dB

Offset 0.18 dB @
SWT

RBW 30 kHz
1.1 ms @ YBW 100 kHz

Mode Sweep

@ 1Pk View

0 dBm

M1[1]

-0.76 dBm
2.44116600 GHz

Y

-10 dBm

1.212000000 MHz
-20.50 dBm

|-20-dBm=—(D1 -20.760 dBn

2.44033000 GHz

-30 dBm

-40 dBm

77V

-50 dBm

TR T
L6588 J/’

-70 dBm

-80 dBm

CF 2.441 GHz

1000 pts

Span 4.0 MHz

Marker

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

| Function | Function Result |

M1 | 1]

| | 2.441166 GHz |
T1] i

2.440402 GHz |
2.441614 GHz |

-0.76 dBm

-15.65 dBm

-15.25 dBm |

oce Bw | 1.212 MHz |

M2 1]
D3| 1]

2.44033 GHz |
1,352 MHz |

[
!
| T2| 1]
I
|

m2 | 0.28 dB
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- High Channel:

i ] |m1]
Spectrum A

Ref Level 10.00 dém Offset 0.18 dB @ RBW 30 kHz
Att 25dB  8WT 1.1 ms & VYBW 100 kHz Mode Sweep
@ 1Pk View

M1[1] -1.00 dBm

M1

0 dem i 2.48017000 GHz

f\,ﬁM 1.208000000 MHz
-21.17 dBm

2.47933000 GHz

-10 dBm

I‘ail{%‘j
=20 dBm—- D1 -21.000 dBm )}

-30 dBm

-40 dBm f

-50 dBm

a0, dem=C] .

-70 dBm

-80 dBm

CF 2.48 GHz 1000 pts
Marker

Type i Ref | Trc | X-value I Y-value [ Function ] Function Result ]
M1 2.48017 GHz | -1.00 dém | ,

| T1] 2.479406 GHz | -15.54 dBm | Occ Bw | 1.208 MHz

| T2 2.480614 GHz | -15.62 dBm |
|

|

Span 4.0 MHz

M2 | | 2.47033 GHz | -21.17 dBm |
D3, M2 1.36 MHz 0.30 dB |

ool Lol Ll Lol £
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Carrier frequency separation - /4 DQPSK

Carrier frequency separation: 1016 kHz

i ] Im:l
Spectrum A

Ref Level 20.00 dém Offset 6.18 dB @ RBW 300 kHz
Att 30dB  SWT 1ms @ VYBW 300 kHz Mode Sweep
® 1Pk View

D1[1] -0.01 dB
1.01600 MHz
M1[1] 1.36 dBm

D1 2.43887600 GHz
e ——t S

10 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBrm

-60 dBm

-70 dBm

Start 2.438 GHz 1000 pts Stop 2.446 GHz

Marker |
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |

M1 | 1| 2.435876 GHz | 1.36 dBm

| Dl‘ M1 1| 1.016 MHz | -0.01 dB

The hopping channel carrier frequencies are separated by a minimum of the two-thirds of 20 dB bandwidth of
the hopping channel.

Verdict: PASS
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- Low Channel:

Spectrum |

8DPSK - Bandwidths

D DEKRA

(=)

Ref Level 10.00 dBm

Offset 0.18 dB @ RBW 30 kHz

Att 25d8 SWT 1.1ms @ YBW 100 kHz Mode Sweep
® 1Pk View
M1 M1[1] 0.25 dBm
0 dBm v 2.40215800 GHz
MWM\“JL/«P’\CC Bw 1.200000000 MHz
-10 dBm Mm{g -20.04 dBm
- 2.40133400 GHz
[-28-dBrm—1D1 -20.250 dBm f\
-30 dBm \
-40 dBm r\f\’
j\/\\/’ \,\/\Lrw
-50 dBm =
W \m“
|50 dBm
-70 dBm
-80 dBm

CF 2.402 GHz 1000 pts Span 4.0 MHz
Marker

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
w1 1 2.402158 GHz | 0.25 dém

[ 11 1 2.401402 GHz | -17.19 dBm occ Bw | 1.2 MHz
T2 1 2.402602 GHz | -14.36 dbm _

[ M2 1 2.401334 GHz | -20.04 dBm

| D3 M2 1 1.328 MHz 0.25 dB |

- Middle Channel:

Spectrum | :Zl
Ref Level 10.00 dém Offset 0.128 dB & RBW 30 kHz
Att 25dB  8WT 1.1 ms & VYBW 100 kHz Mode Sweep
@ 1Pk View
M1 M1[1] 0.74 dBm
0 dem ¥ 2.44116200 GHz
WV_/W\,J occ Bw 1.204000000 MHz
-10 dBm ™M T2 -20.47 dBm
\5\' 2.44033400 GHz
20-dBrR=—(D1 -20.740 dBm n\
-30 dBm \
-40 dBm [{( ‘\\/"“ ”\fl U\IL\V
50 dBm - “M\_ﬂ
’{;M \\
360 4B~ i
-70 dém
-80 dem
CF 2.441 GHz 1000 pts Span 4.0 MHz
Marker |
Type i Ref | Trc ] X-value | Y-value [ Function ] Function Result I
| M1 1] 2.441162 GHz | 0.74 dBm _
[ 711 1] 2.440402 GHz | -16.40 dBm | Occ Bw | 1,204 MHz
[ T2 1 2.441606 GHz | -14.04 dBm |
| M2 | 1] 2.440334 GHz | -20.47 dBm |
I D3 M2 1 1.336 MHz 0.30 dB |
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- High Channel:

i ] |m:1]
Spectrum A

Ref Level 10.00 dBm Offset 0.18 dB & RBW 30 kHz

Att 25dB  SWT 1.1 ms & YBW 100 kHz Mode Sweep
@ 1Pk View

M1 M1[1] 0.53 dBm
2.48016600 GHz
1.204000000 MHz
-20.40 dBm
2.47933800 GHz

0 dem

L/ VY

-10 dBmn

20-dBm

D1 -20.530 dBm

-30 dBm

-40 dBm

-50 dBm '/‘/ L\(N

/szu Mo

| 60-dpree]

-70 dBm

-80 dBm

CF 2.48 GHz 1000 pts

Span 4.0 MHz
Marker

Type | Ref | Trc | X-value | ¥-value Function | Function Result |
w1 2.480166 GHz | 0.53 dém
I T1 2.479406 GHz | -16.37 dBm Occ Bw | 1,204 MHz
S 2.48061 GHz | -14.07 dBm
|
|

M2 | 2.479338 GHz | -20.40 dBm
D3| M2 1.336 MHz 0.27 dB

e e e
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Carrier frequency separation - 8DPSK

Carrier frequency separation: 1008 kHz

( o
Spectrum ] l 2

Ref Level 20.00 dBém Offset 5.12 dBé @ RBW 3200 kHz
Att I0de  SWT 1ms @ YBW 300 kHz Mode Sweep
@ 1Pk Yiew

Di[1] 0.05 dB

1.00800 MHz

10 dém M1[1] 1.26 dBm
M1

oh 2.44098000 GHz

PO S . S 220 b

T (v = I e

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

Start 2.438B GHz 1000 pts Stop 2.446 GHz
Marker
Type | Ref | Trc | X-value ¥-value |  Function | Function Result
1 1 2.44098 GHz 1.26 dBm
01 M1 1 1.008 MHz -0.05 dB

[ ][ ] Measuring... JURRREELD 6 y

The hopping channel carrier frequencies are separated by a minimum of the two-thirds of 20 dB bandwidth of
the hopping channel.

Verdict: PASS
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FCC Section 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (d) Number of hopping
channels.

SPECIFICATION:
Frequency hopping system in the 2400-2483.5 MHz band shall use at least 15 channels.

RESULTS:
The number of hopping channels is 79 for all three modes.

e GFSK — Number of hopping channels

Spectrum | ¥y

Ref Level 20.00 d8m Offset 6.1 dB @ RBW 300 kHz

Att 30de  SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
mMi[1] 5.72dBm
2.4021970 GHz
10 dBm—py M2[1] 5.37 dpm

 AnnnnpnannannannafaANAAANAARRAARARREAT
RN AR AR AR AR ARA AR

-10 dBm

-20 dBm/

=20 dBw}

-60 dBm

-70 dBm

Start 2.398 GHz 1000 pts Stop 2.441 GHz

] o
Spectrum A

Ref Level 20.00 dBm  Offset 6.18 dB & RBW 300 kHz

p— o 2.4302;5::'3;:3:03::3
W“ nAnANANAARRANRAAARAANARANARANARANAST ™
A AR AR AR AR/ AR AR LAARI ARAAN
Total number of hopping channels 79

Verdict: PASS
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o /4 DQPSK — Number of hopping channels

Spectrum |

D DEKRA

(=)

Ref Level 20.00 dBm

Offset 6.16 dB & RBW 300 kHz

Verdict: PASS
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Att 30dB  SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
M1[1] 1.35 dBm
2.4021970 GHz
10 dBm M2[1] 1.37 dBm
l 2.4401620 qk‘l_z
0 OB R i o e o o o oy PVt e VLY W N FL RN WIS
-10 dBm[
-20 dBrmy
-30 dBJ
-40 dBJ.
w&éwﬁg:-.
-60 dBm
-70 dBm
Start 2.398 GHz 1000 pts Stop 2.441 GHz
Spectrum | nf
Ref Level 20.00 dBm  Offset 6.18 dB & RBW 300 kHz
Att 30 dB SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Yiew
M2[1] 1.41 dBm
2.4801580 GHz
10 dBm M1[1] 1.13 dBm
M1 2.4401%%0 GHz
ol e . e mrr b e e e o i P el g i g e e o e ook
i tr Y g Fif 2| T H - \
-10 dem \
-20 dBm \
-30 dBm L
-40 dBm
-50 dem
-60 dBm
-70 dBm
Start 2.439 GHz 1000 pts Stop 2.483 GHz
Total number of hopping channels 79
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o 8DPSK - Number of hopping channels

Spectrum |

Ref Level 20.00 dBm

D DEKRA

(=)

Offset 5.18 dB & RBW 300 kHz

Att 30dE  SWT 1ms @ VBW 300 kHz Mode Sweep

@ 1Pk View

M2[1] 1.29 dBm

2.4400760 GHz

10 dBm M1[1] 1.35dBm

b 2.4021930 GHz

0 QB ey b e ot P T o NN P e e e e o e WA
-10 dBm/

|

-20 dBm
-30 dBJ

-60 dBm

-70 dBm

Start 2.398 GHz

1000 pts

Stop 2.441 GHz

Spectrum |

Ref Level 20.00 dBm

(=)

Offset 6.18 dB @ RBW 300 kHz

Verdict: PASS
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Att 0B SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
M2[1] 1.82 dBm
2.4802040 GHz
10 dBm M1[1] 1.06 dBm
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DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

D DEKRA

FCC Section 15.247 Subclause (a)(1)(iii) / RSS-247 Clause 5.1 (d) Time of occupancy

SPECIFICATION:

(Dwell Time).

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400 ms) within a period
of 0.4 seconds multiplied by the number of hopping channels employed = 0.4 x 79= 31.6 seconds.

RESULTS:

e GFSK (packet type DH5) — Time of Occupancy (Dwell Time)

- Transmit Time per Hop:

-
Spectrum ]

[Za08 s

(=)

& Att 30 de & SWT
SGL TRG:VID

Ref Level 15.00 dBm Offset 5.15 dB & RBW 100 kHz

Sms @ VYBW 300 kHz

@ 1Pk Yiew

10 dBm

M1

-10 dBm

i g by it MWWWWWW Bt
u AL ARG A

D2[1]

-1.27 dB
2.86985 ms

-20 dBm

TRG -22.000 dBm

-30 dBm

-40 dBm

-50 dBm

60 dBrm—it IWW
70 dem .

-B0 dBm

=

CF 2.441 GHz

1000 pts

500.0 ps/
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Parque Tecnolégico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

- Time of Occupancy:

N° of hops on spectrum analyzer 10
N° of hops over the period 105.33
Average Time of Occupancy 302.28 ms

||:|:|1|
Spectrum ] 2

Ref Level 15.00 dBm Offset 6.158 db @ RBW 100 kHz
Att 30 dB & SWT 3 s @ YBW 300 kHz
SGL TRG:YID

@ 1Pk View

10 dBm

0 dem

-10 dBm]

TRG -17.000 dBm
-20 dBm

PSSV A PORVRORRY 0 P PRI %90 ) 1 P 9 LS ARV 1 TR I P P T

-50 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 1000 pts 300.0 ms/

| Measurement uncertainty (%) | <+0.01 |

Verdict: PASS
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e /4 DQPSK (packet type 2DH5) — Time of Occupancy (Dwell Time)

- Transmit Time per Hop:

[Zaora Jms

-
Spectrum ] lnf
Ref Level 15.00 dBm Offset 5.158 dB & RBW 100 kHz
j& ALt 30 de & SWT S ms @& YBW 300 kHz
SGL TRG:WVID
@ 1Pk View
D2[1] -7.660 dB
10 dBm 2.86748 ms
m1l M1[1] 0.73 dBm
0 dBm k4 1.94303 ms
[T ik
b
-10 dBm ”wul |u ll T 1 I,Ilr'l| T
-P0 dBm
TRG -22.000 dBrm 'ML
-B0 B |‘~
-40 dBm \ \
-5H0 dBim
| ] ‘ IMM"‘M L‘-‘Jl ]IIl ¥ .|m
-fi0 SR )
-20 dBm
CF 2.441 GHz 1000 pts 500.0 ps/
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C.ILF. A29 507 456

- Time of Occupancy:

D DEKRA

N° of hops on spectrum analyzer 12
N° of hops over the period 126.4
Average Time of Occupancy 362.4495 ms
Spectrum ] IT'
Ref Level 15.00 dBm Offset 6.12 dB & RBW 100 kHz
a Att 30 de @ SWT 3 s @ VBW 300 kHz
SGL TRG:VID
@ 1Pk View
10 dem
0 dBm
-10 dBr
=20 dBit—rRG 21,000 dBm
-30 den
[N LTSRN P8 b e 0l S st i b e
-60 dem
-70 dBrn
-80 dBm
CF 2.441 GHz 1000 pts 300.0 ms/

Verdict: PASS
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e 8DPSK (packet type 3DH5) — Time of Occupancy (Dwell Time)

- Transmit Time per Hop:

[2erez ms
f Spectrum ] @

Ref Level 15.00 dBm Offset 5.158 dB & RBW 100 kHz

@ Att 20 dB & SWT 5 ms @ YBW 300 kHz
SGL TRE:YID
@ 1Pk Yiew
D2[1] -6.93 dB
10 dBm 2.87792 ms
M1l M1[1] 0.84 dBm
0 dBm 1.47145 ms
Llll 5
L ! I
™ AR RN
-20 dBm
TRG -22.000 dBnmm h
-40 dBm \
-50 dBm
&0 dBm ]}l‘l 1 na l ] ll 1 "
-70 dBm W H‘MI
-80 dBm
CF 2.441 GHz 1000 pts 500.0 ps/
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C.ILF. A29 507 456

- Time of Occupancy:

N° of hops on spectrum analyzer 10
N° of hops over the period 105.33
Average Time of Occupancy 303.1313 ms

||:|:|1|
Spectrum ] 2

Ref Level 15.00 dBm Offset 6.158 db @ RBW 100 kHz
Att 30 dB & SWT 3 s @ YBW 300 kHz
SGL TRG:YID

@ 1Pk View

10 dBm

0 dBm

-10 dBm

-20 dBm——

TRG -21.000 dBm

-30 dB

-50 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 1000 pts 300.0 ms/

| Measurement uncertainty (%) | <+0.01 |

Verdict: PASS
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Parque Tecnolégico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29 507 456

D DEKRA

FCC Section 15.247 Subclause (b) / RSS-247 Clause 5.4 (b) Maximum peak output
power and antenna gain

SPECIFICATION:

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 hopping
channels: 1 watt (30 dBm). The e.i.r.p. shall not exceed 4 W (RSS-247).

RESULTS:

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

Maximum Declared Antenna Gain: 0.7 dBi

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power is not

required to be reduced from the stated values

GFSK (1 Mbps)

Peak Conducted Output Power Low Channel Middle Channel High Channel
2402 MHz 2441 MHz 2480 MHz
Maximum Conducted Power (dBm) 6.30 6.64 6.37
Maximum EIRP Power (dBm) 7.00 7.34 7.07
Measurement uncertainty (dB) <+0.78
e /4 DQPSK (2 Mbps)
Peak Conducted Output Power Low Channel Middle Channel High Channel
2402 MHz 2441 MHz 2480 MHz
Maximum Conducted Power (dBm) 3.97 4.52 4.27
Maximum EIRP Power (dBm) 4.67 5.22 4.97
Measurement uncertainty (dB) <+0.78
e 8DPSK (3 Mbps)
Peak Conducted Output Power Low Channel Middle Channel High Channel
2402 MHz 2441 MHz 2480 MHz
Maximum Conducted Power (dBm) 4.47 5.03 4.75
Maximum EIRP Power (dBm) 517 5.73 5.45
Measurement uncertainty (dB) <+0.78

Verdict: PASS

Report No: (NIE) 56848RRF.009
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C.I.LF. A29 507 456

e GFSK - Peak Output Power

- Low Channel:

Spectrum | T

Ref Level 10.00 dBm Offset 0.18 dB @ RBW 2 MHz

Att 25dB SWT 1ms @ YBW 5 MHz Mode Sweep
@ 1Pk Yiew
M1i[1] 6.30 dBm
ff_'_A'—"*\ 2.40220500 GHz
0 dBm
L
-10 dem

-20 dem /
-30 dém / \
L

s gy

-50 dem

-60 dBm

-70 dBm

-80 dém

CF 2.402 GHz 1000 pts

Span 10.0 MHz

- Middle Channel:

Spectrum | T

Ref Level 10.00 dBm Offset 0.18 dB & RBW 2 MHz

Att 25dB  SWT 1ms @ VBW 5MHz Mode Sweep
@ 1Pk View
/__ﬂ___[_ﬂ - M1[1] 6.64 dBm
T 2.44085500 GHz
0 dem
-10 dBm

e

-20 dBm

-30 dBm / \
Yl AR

e 1y

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 1000 pts Span 10.0 MHz
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C.I.LF. A29 507 456

- High Channel:

Spectrum | 'E'

Ref Level 10.00 dBm Offset 0.18 dB @ RBW 2 MHz

Att 25de  SWT 1ms @ VBW 5 MHz Mode Sweep
@ 1Pk Yiew
M1i[1] 6.39 dBm
S 2.47988500 GHz
0 dem
1

-10 dém il

L

-20 dBm -

-30 dBem 7

3 \
g [,
i "

-50 dBm

-50 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 1000 pts Span 10.0 MHz

e /4 DQPSK — Peak Output Power

- Low Channel:

Spectrum | T

Ref Level 10.00 déBm Offset 0.18 dB @ RBW 2 MHz

Att 25 dB SWT 1ms @ VBW 5 MHz Mode Sweep
@ 1Pk View
M1 M1i[1] 3.97 dBm
,FL“-\ 2.40213500 GHz
0 dBm
|~
-10 dBm

-20 dBm

e ™

-40 dBpp M,

g
-50 dBm
-60 dBm
-70 dBm
-80 dBém
CF 2.402 GHz 1000 pts Span 10.0 MHz
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- Middle Channel:

Spectrum |

D DEKRA

(=)

Ref Level 10.00 dBm
Att 25 de SWT

Offset 0.18 db & RBW 2 MHz

1ms @ VBW S MHz

Mode Sweep

@ 1Pk View

0 dem

M1 M1[1]

4.52 dBm
2.44111500 GHz

-10 dBm

-20 dBm

-30 dBem /
o]

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

1000 pts

Span 10.0 MHz

- High Channel:

Spectrum |

(=)

Ref Level 10.00 dBm
Att 25 de SWT

Offset 0.18 dB @ RBW 2 MHz
1ms @ VBW 5 MHz

Mode Sweep

@ 1Pk View

0 dBm

M1

P
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e ——

4.27 dBm
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-20 dBm

i
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e 8DPSK - Peak Output Power

- Low Channel:

Ref Level
Att

Spectrum |

D DEKRA

(=)

10.00 dém Offset 0.18 dB @ RBW 2 MHz
25de  SWT 1ms @ VYVBW S MHz Mode Sweep

@ 1Pk View

0 dBm
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- Middle Channel:
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Ref Level 10.00 déBm Offset 0.18 dB @ RBW 2 MHz
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@ 1Pk View
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C.I.LF. A29 507 456

- High Channel:

Spectrum | T

Ref Level 10.00 dBm Offset 0.18 dB @ RBW 2 MHz

Att 25de  SWT 1ms @ VBW 5 MHz Mode Sweep
@ 1Pk View
M1 Mi[1] 4.75 dBm
| e | 2.48002500 GHz
0 dBm
\\
-10 dBm

20 dBm /
-30 dBm
0 *‘/ \“‘*“'-’Ilmh 7

-50 dBm

-50 dBm

-70 dBm

-80 dBm
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C.I.LF. A29 507 456

FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Band-edge emissions
compliance (Transmitter) (conducted)

SPECIFICATION:

Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20 dB below
the highest level of the desired power.

RESULTS:

Radiated measurements were used to show compliance with the limits in the restricted bands 2.31-2.39 GHz and
2.4835-2.5 GHz.

| Measurement uncertainty (dB) | <+1.56 |
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e GFSK - Band-edge emissions compliance
« HOPPING ON:

- Low Frequency Section 2402 MHz:

Spectrum | ':g"

Ref Level 20,00 dBm Offset 6.18 dB @ RBW 100 kHz
Att 30dB  SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk View

D1[1] -56.35 dB
-13.1460 MHz
10 dBm

mMi[1] ;5? dBm
403 p890 GH
0 dBm m f

o JAVAY,
/

D1 -14.470 dBm

-20 dBm

-30 dBm

-40 dBm rf\
|50 dem ’ﬂAJ
W"

-60 dBm

-70 dBm oo

Start 2.39 GHz 1000 pts Stop 2.404 GHz
Marker |
Type | Ref | Trc | X-value | Y-value ] Function | Function Result J
M1 | 1 2,403153 GHz | 5.53 dBm |
D1, M1 1 -13.146 MHz | -56.35 dB

Verdict: PASS

- High Frequency Section 2480 MHz:

Spectrum | ngx

Ref Level 20,00 dBm Offset 6.18 dB @ RBW 100 kHz

Att 30dB SWT 1ms & YBW 300 kHz Mode Sweep
@® 1Pk View
D1[1] -57.06 dB
8.4450 MHz
D dBm M1[1] 5.77 dBm

N

4751730 GHz

|VAVAViivAVAY

230 dBm
-20 dBm \\‘
-30 dem

-40 dBm \'\L
-50 dBm -

"J\—Mﬂw-&‘ P oo, AR el e e b hr et Pt AP s

-60 dBm
-70 dBm o1
i
Start 2.475 GHz 1000 pts Stop 2.49 GHz
Marker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 [ 1] 2.475173 GHz | 5.77 dém |
D1 M1 1 8.445 MHz | -57.06 dB |

Verdict: PASS
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C.I.F. A29 507 456

% HOPPING OFF:

- Low Frequency Section 2402 MHz:

Spectrum ug!

Ref Level 20.00 dBm Offset 0.18 dB @ RBW 100 kHz

jo Att 30 dB - SWT 1ms & YBW 300 kHz Mode Sweep
@ 1Pk View
D1[1] -58.55 dB
-2.2050 MHz
10 dBm M1[1] il 6.80 dBm
ﬂ 2.4021730 GHz
0 dBm
-10 dBm = / \
D1 -13.200 dBm { H

-20 dBm l/{ \
-30 dBm / \
-40 dBm

-50 dBm B

WWMWWWMN’JWW

-70 dBm: g2
Start 2.39 GHz 1000 pts Stop 2.405 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
| M1 | 1) 2.402173 GHz | 6.680 dém |
D1 M1 1 -2.205 MHz | -58.55 dB

Verdict: PASS

- High Frequency Section 2480 MHz:

Spectrum uf

Ref Level 20.00 dBm Offset 0.18 dB @ RBW 100 kHz

j» ALt 30 dB SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
D1[1] -61.29 dB
i 3.9450 MHz
10 dBm M1[1] 6.81 dBm
f‘ﬁ 2.4801680 GHz
0 dBm \
-10 dBm T
D1 -13.190 dBm / \

-20 dBm / \
-30 dBm /
-40 dBm

-50 dBm: o M T
W"M et e L W ARPEIGRET) RESSETn Y SRR I T S
- m
-70 dBrm S1
i
Start 2.475 GHz 1000 pts Stop 2.49 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 | 1| 2.480168 GHz | 5.81 dbm |
D1 M1 1 3,945 MHz | -61.29 dB

Verdict: PASS
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e 1/4 DQPSK - Band-edge emissions compliance

% HOPPING ON:

- Low Frequency Section 2402 MHz:

Spectrum

Att

D DEKRA

(=)

Ref Level 20.00 dBm
30 dB

Offset 6.18 db @ RBW 100 kHz

SWT

1ms @ VBW 300 kHz Mode Sweep

@ 1Pk View

10 dBm

D1[1]

0 dem

Mi[1]

-13.8320 MHz

2.4039930 GHY

-50.79 dB

0.85 dBm

-10 dBm

/M“w v

-30 dBm

Udsm—1 -19.150 dBm:

/

-40 dBm

-60 dBm

DTSR (¥ |

-70 dBm

Start 2.39 GHz 1000 pts Stop 2.404 GHz
Marker |
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1] 2,403993 GHz 0.85 dBm
p1| mi| 1] -13.832 MHz | -50.79 dB |

Verdict: PASS

- High Frequency Section 2480 MHz:

Spectrum

(=]

Ref Level 20,00 dBm
Att 30 dB

Offset 6
SWT

.18 dB & RBW 100 kHz

1ms @ VBW 300 kHz Mode

Sweep

@ 1Pk View

D1[1]

10 dem

M1[1]

9.7200 MHz

2.4780080 GHz

-52.15 d8

1.30 dBm

-10 dBm

B Asde TV

“v\w“‘&w“m\

—rrEER—D1 -18.700

dBm:

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

W
=

Start 2.475 GHz

1000 pts

Marker

Tvpel Ref | Trc |

X-value | Y-value ] Function

Stop 2.49 GHz

Function Result

M1 |
D1 M1

Verdict: PASS
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% HOPPING OFF:

- Low Frequency Section 2402 MHz:

Spectrum "g’

Ref Level 20.00 dBm Offset 0.18 dB @ RBW 100 kHz

o Att 30 dB SWT 1ms @ YBW 300 kHz  Mode Sweep
® 1Pk View
D1[1] -55.92 dB
-2.3700 MHz
10 deém M1[1] i 2.01 dBm
; 2.4021580 GHz
0dBm —

-10 ¢Bm f “\

D1 -17.990 dBm ,/ \‘

-20 dBm

| |

-40 dBm /‘(J L\

e P {K“WM
Wttt T O T A v i

-70 dBm )

Start 2.39 GHz 1000 pts Stop 2.405 GHz
Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
[ M1 [ 1] 2,402158 GHz | 2.01 dBm |
D1 M1 1 -2.37 MHz | -55.92 dB

Verdict: PASS

- High Frequency Section 2480 MHz:

Spectrum “}f

Ref Level 20.00 dBm Offset 0.18 dB & RBW 100 kHz
o Att 30dBE SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View

D1[1] -56.93 dB
3.7950 MHz
M1 m1[1] 2.15dBm
v 2.4798680 GHz
0dBm A%

-10 dBm \

D1 -17.850 dBm ,} \l

10 dBm

-20 dBm
-30 dBm

-40 dBm f) b
-50 dBm [.LJI m’\

-60 dBm

-70 dBm

Start 2.475 GHz 1000 pts Stop 2.49 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 | 1 2,470868 GHz | 2.15 dBm
D1 Mmi| 1 3,795 MHz | -56.93 db |

Verdict: PASS
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e 8DPSK - Band-edge emiss

< HOPPING ON:

ga - Espafa

ions compliance

- Low Frequency Section 2402 MHz:

D DEKRA

Spectrum @
Ref Level 20.00 dBm Offset 6,18 dB & RBW 100 kHz
Att 0 de SWT ims @ VBW 300 kHz Mode Sweep
@ 1Pk View
D1[1] -52.53 dB
-13.7700 MHz
10dBm mM1[1] 0.91 dBm
2.40 *U‘-‘?U GHz
0 dem A M
-10 dBm }ﬂv

-30 dBm

—odBm—D1 -19.090 dBm:

-40 dBm

L850 dBm

-60 dBm

-70 dém

Rl
=R

Start 2.39 GHz 1000 pts Stop 2.405 GHz
Marker |
Type I Ref | Trc | X-value | Y-value I Function | Function Result [
M1 |1 2,404003 GHz 0.91 dBm |
D1| M1 1] -13.77 MHz -52.53 dB

Verdict: PASS

- High Frequency Section 2480 MHz:

Spectrum

(=]

Ref Level 20,00 dBm
Att 30 dB

Offset 6.18 dB @ RBW 100 kHz

SWT 1ms @ VBW 300 kHz Mode

Sweep

@ 1Pk View
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-50 dBm

-60 dBm

=

-70 dBm

Rl
=

Start 2.475 GHz

1000 pts

Marker
Type | Ref | Trc |

X-value | Y-value |

Function |

Stop 2.49 GHz

Function Result [

M1 [ 1]
o1 M1l 1

2.476178 GHz |
9,525 MHz |

1.49 dbm |
-53.59 dB |

Verdict: PASS

Report No: (NIE) 56848RRF.009

Page 46 of 181

2019-06-06



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.F. A29 507 456
% HOPPING OFF:

- Low Frequency Section 2402 MHz:

Spectrum ug!

Ref Level 20.00 dBm Offset 0.18 dB @ RBW 100 kHz

jo Att 30 dB - SWT 1ms & YBW 300 kHz Mode Sweep
@ 1Pk View
D1[1] -56.08 dB
-2.4300 MHz
10 dBm M1[1] M1 2.18 dBm
{"\1 2.4021580 GHz
0 dBm T \—N\
-10 dem }/ \
20 dem D1 -17.820 dBm 1 i

| |
1N

-50 dBm o1 ,,J M
M b A A |ortrsuntmeaf e it M, WW

-70 dBm )

Start 2.39 GHz 1000 pts Stop 2.405 GHz
Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result |
| M1 | 1) 2.402158 GHz | 2.18 dem |
D1 M1 1 -2,43 MHz | -56.08 dB

Verdict: PASS

- High Frequency Section 2480 MHz:

Spectrum uf

Ref Level 20.00 dBm Offset 0.18 dB @ RBW 100 kHz

o Att 30dBE SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
D1[1] -57.87 dB
5.2800 MHz
10 dBm Vit M1[1] 2.48 dBm
wa 2.4801680 GHz
0 dBm 7 \
-10 dBm j \
20 dBm D1 -17.520 dBm 1 T

\
-30 dem ¥
-40 dBm /v/j ] WA‘\

-50 dBm
MMMWW! M‘«M«.‘w D

%rr Lo COECN Gy SUSRRIONY ¥ PRSP N O
-70 dBrm S1
i
Start 2.475 GHz 1000 pts Stop 2.49 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML | 1] 2.480168 GHz | 2.48 dem |
D1 M1 1 5.28 MHz | -57.87 dB&

Verdict: PASS
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Parque Tecnolégico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29 507 456

D DEKRA

FCC Section 15.247 Subclause (d) / RSS-247 Clause 5.5. Emission limitations radiated.
(Transmitter)

SPECIFICATION:

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) (see §15.205(c)/RSS-Gen):

Frequency Range Field strength (uV/m) Field strength Measurement
(MHz) (dBpV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30 - 88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 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 corresponding to 20 dB above
the indicated values in the table is specified when measuring with peak detector function.

RSS-247. Attenuation below the general field strength limits specified in RSS-Gen is not required.

RESULTS:

The situation and orientation was varied to find the maximum radiated emission. It was also rotated 360° and
the antenna height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

All tests were performed in a semi-anechoic chamber at a distance of 3 m for the frequency range 30 MHz-
1000 MHz and at distance of 1m for the frequency range 1 GHz-25 GHz.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer. This
correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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D DEKRA

Frequency range 30 MHz - 1 GHz:

Note: The spurious emissions below 1 GHz do not depend on either the operating channel or the modulation mode
selected in the EUT.

Spurious levels operating (radiated) closest to limit.

Spurious Emission Level Measurement

frequency Detector (dBuV/m) Polarization | Uncertainty
(MHz) (dB)
42.254 Quasi peak 23.6 V <+ 3.88
786.438 | Quasi peak 26.2 V <+ 3.88
884.764 | Quasi peak 30.3 V <+ 3.88

Frequency range 1 - 26 GHz:

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz.

Spurious signals with peak levels above the average limit (54 dBuV/m at 3 m) are measured with average detector
for checking compliance with the average limit.

Modulation: GFSK (DH5)

1. CHANNEL: LOWEST (2402 MHz).

Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) H (dB)
5.37417 Peak 40.01 H <+ 3.70
2. CHANNEL: MIDDLE (2441 MHz).
Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) H (dB)
5.37463 Peak 40.00 H <+ 3.70
3. CHANNEL: HIGHEST (2480 MHz).
Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) H (dB)
5.37463 Peak 39.36 H <+ 3.70

Verdict: PASS
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Parque Tecnolégico de Andalucia,
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Modulation M/4-DQPSK (2DH5)

1. CHANNEL: LOWEST (2402 MHz).

D DEKRA

Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) H (dB)
5.37417 Peak 40.45 H <+ 3.70
2. CHANNEL: MIDDLE (2441 MHz).
Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) i (dB)
5.37463 Peak 39.41 H <+ 3.70
3. CHANNEL: HIGHEST (2480 MHz).
Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) M (dB)
5.3737 Peak 39.42 H <+ 3.70

Verdict: PASS
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Modulation: 8-DPSK (3DH5)

1. CHANNEL: LOWEST (2402 MHz).

Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) H (dB)
5.3751 Peak 39.74 H <+ 3.70
2. CHANNEL: MIDDLE (2441 MHz).
Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) H (dB)
5.37463 Peak 39.92 H <+ 3.70
3. CHANNEL: HIGHEST (2480 MHz).
Spurious Emission Level Measurement
frequency Detector (dBuV/m) Polarization | Uncertainty
(GHz) H (dB)
5.37463 Peak 39.65 H <+ 3.70

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz:

D DEKRA

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

@

Ref 70 dBuv/m

*RBW 100 kHz
*VBW 300 kHz
dB SWT 125 ms

70

60

50

FCccls

3DB

ac

F-10

F-20

-30

Start 30 MHz

97 MHz/

(This plot is valid for all three channels and all modulation modes).
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C.LF. A29 507 456
FREQUENCY RANGE 1 - 3 GHz:

Modulation: GFSK (DH5)
CHANNEL: Lowest (2402 MHz)

MultiView | Spectrum

Ref Level 80.00 dBuv/m @ RBW 1 MHz
= ALt 0dB ® SWT 1s ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpv/m

70 day

60 dBy

H2 54.000 dBpv,/m

50 dey

40 dey

30 dBy

20 dBy

10 dBy

0 dep

-10 deyr

1.0 GHz 30000 pts 200.0 MHz 3.0 GHz

The peak above the limit is the carrier frequency.

CHANNEL: Middle (2441 MHz)

Ref Level 80.00 dBuv/m * RBW 1 MHz
® Att 0dB ® SWT L5 ® VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dey

60 dep

H2 54.000 depv/m

,‘ NPTV I “H‘WW
40 dBy 4

"

K "
e i

30 dBy

20 dBy

10 dBy

0 dep

-10 deyr

1.0 GHz 30000 pts 200.0 MHz, 3.0 GHz

The peak above the limit is the carrier frequency.
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CHANNEL: Highest (2480 MHz)

MultiView | Spectrum

Ref Level 80.00 dBv//m ® RBW 1 MHz
@ Att 0dB ® SWT 1 s ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBy

60 dBy

HZ2 54.000 depv/m

o | FYPYIS N ‘WW
40 dey

| Y " i
")

L

30 dey

20 dBy

10 dBy

0 dew

-10 deyr

1.0 GHz 30000 pts 200.0 MHz, 3.0 GHz

The peak above the limit is the carrier frequency.

Modulation: M/4-DQPSK (2DH5)
CHANNEL: Lowest (2402 MHz)

Multiview | Spectrum

Ref Level 80.00 dBuv/m * RBW 1 MHz

& Att 0dB ® SWT L s ® VBW 3MHz Mode Auto Sweep
TOF

T Frequency Sweep

H1 74.000 dBpv/m

70 dey

60 dey

H2 54.000 depv/r

o o " "”M“'WMM

40 dep

u L L

30 dey

20 dey

10 deps

0 dBy

-10 day

1.0 GHz 30000 pts 200.0 MHz, 3.0 GHz

The peak above the limit is the carrier frequency.

Report No: (NIE) 56848RRF.009 Page 54 of 181 2019-06-06



DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia,
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

CHANNEL: Middle (2441 MHz)
MultiView | Spectrum

Ref Lewvel 80.00 dBuv/m ® RBW 1 MHz
& Att 0dB ® SWT L ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dep

60 dBy

H2 54.000 depv/m

S0 dBy

40 dBy -

30 dBy

20 dBy

10 dBy

0 deps

-10 deyr

1.0 GHz 30000 pts 200.0 MHz, 3.0 GHz

The peak above the limit is the carrier frequency.

CHANNEL: Highest (2480 MHz)

MultiView | Spectrum

Ref Level 80.00 dBv//m ® RBW 1 MHz
@ Att 0dB ® SWT 1 s ® VBW 3MHz Mode Auto Sweep
TDF

1 Frequency Sweep

H1 74.000 dBpy/m

70 dBy

60 dBy

H2 54,000 depv/mr

50 dBp ‘
40 dBy " b

e

;.

30 dBy

20 dBy

10 dBy

0 deps

-10 deyr

1.0 GHz 30000 pts 200.0 MHz, 3.0 GHz

The peak above the limit is the carrier frequency.
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Modulation: 8-DPSK (3DH5)
CHANNEL: Lowest (2402 MHz)

Multiview | Spectrum

Ref Level 80.00 dBuv/m = RBW 1 MHz
® Att 0dB ® SWT L5 ® VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dep

60 dep

H2 54.000 dBpv/mr
40 dBy =

30 dBy

20 dey

10 deps

0 dBp

-10 day

1.0 GHz 30000 pts 200.0 MHz, 3.0 GHz

The peak above the limit is the carrier frequency.

CHANNEL: Middle (2441 MHz)

Multiview | Spectrum

Ref Level 80.00 dBuv/m * RBW 1 MHz

& Att 0dB ® SWT L s ® VBW 3MHz Mode Auto Sweep
TOF

T Frequency Sweep

H1 74.000 dBpv/m

70 dey

60 dey

H2 54.000 depv/r

50 dep

40 dep —i

30 dey

20 dey

10 deps

0 dBy

-10 day

1.0 GHz 30000 pts 200.0 MHz, 3.0 GHz

The peak above the limit is the carrier frequency.
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CHANNEL: Highest (2480 MHz)

MultiView | Spectrum
Ref Level 80.00 dBuv/m

70 dBy

H1 74.000 dBpv/m

® RBW 1 MHz

@ Att 0dB ® SWT 15 @ VBW 3 MHz
TOF
1 Frequency Sweep

Mode Auto Sweep

60 dBy

H2 54.000 depv/m

40 dey

50 dey

|

30 dep

N

20 dep

10 deps

0 dBy

-10 day

1.0 GHz

30000 pts

200.0 MHz,

3.0 GHz
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C.ILF. A29 507 456

FREQUENCY RANGE 3 - 17 GHz:

Modulation: GFSK (DH5)

CHANNEL: Lowest (2402 MHz)

& Att
TDF

Ref Level 80.00 dBuv/m

MultiView | Spectrum

D DEKRA

* RBW 1 MHz

0dB ® SWT L5 ® VBW 3MHz Mode Auto Sweep

1 Frequency Sweep

70 dep

H1 74.000 dBpv/m

60 dep

S0 dBy

H2 54.000 depv/m

40 dBy

s ot

10 dBp

0 deps

-10 dByr

3.0 GHz

30000 pts

1.4 GHz

17.0 GHz

CHANNEL: Middle (2441 MHz)

& Att
TDF

Ref Level 80.00 dBuv/m

MultiView | Spectrum

1 Frequency Sweep

70 dep

H1 74.000 dBpv/m

* RBW 1 MHz
0dB ® SWT 13 ® VBW 3 MHz

Mode Auto Sweep

60 dep

S0 dBy

H2 54.000 depv/m

40 dBy

sy i

10 dep

0 dep

-10 dB!

3.0 GHz 30000 pts 1.4 GHz 17.0 GHz
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CHANNEL: Highest (2480 MHz)

MultiView | Spectrum

TOF

1 Frequency Sweep

H1 74.000 dBpv/m

Ref Level 80.00 dBpv/m ® RBW 1 MHz
& Att 0dB ® SWT 1s & VBW 3 MHz

70 dBy

60 dBy

H2 54.000 depv/m

10 dBp

0 4By

-10 deyr

3.0 GHz

17.0 GHz

Modulation: M/4-DQPSK (2DH5)
CHANNEL: Lowest (2402 MHz)

MultiView | Spectrum

TOF

1 Frequency Sweep

H1 74.000 dBpv/m

Ref Level 80.00 dBv//m ® RBW 1 MHz
& Att 0dB ® SWT 15 @ VBW 3 MHz

70 dBy

60 dBy

H2 54.000 depv/m

10 dBp

0 dBy:

-10 dBys

3.0 GHz 17.0 GHz
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CHANNEL: Middle (2441 MHz)

MultiView | Spectrum
Ref Level 80.00 dBuv/m © RBW 1 MHz
o Att 0dB ® SWT 15 ® VBW 3 MHz
TDF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dep

60 dep

H2 54.000 dey

10 dBp

0 deps

-10 dByr

3.0 GHz

17.0 GHz

CHANNEL: Highest (2480 MHz)

MultiView | Spectrum

Ref Level 80.00 dBv//m ® RBW 1 MHz
@ Att 0dB ® SWT 15 @ VBW 3 MHz
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dBy

60 dBy

H2 54.000 dey

10 dBp

0 dBy:

-10 dBys

3.0 GHz 17.0 GHz
Report No: (NIE) 56848RRF.009 Page 60 of 181 2019-06-06



DEKRA Testing and Certification, S.A.U.

Parque Tecnolégico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

Modulation: 8-DPSK (3DH5)
CHANNEL: Lowest (2402 MHz)

Multiview | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz

® Att 0dB ® SWT L5 ® VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dep

60 dep

H2 54.000 depv/m

10 dBp

0 dBp

-10 deyr
IﬁHz 30000 pts 1.4 C;‘Hz 17.0 GH_Z

CHANNEL: Middle (2441 MHz):

Multiview | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz

® Att 0dB ® SWT L5 ® VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dep

60 dep

H2 54.000 depv/m

10 dep

0 dep

-10 dB!

3.0 GHz 30000 pts 1.4 GHz 17.0 GHz
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CHANNEL: Highest (2480 MHz):

MultiView | Spectrum
Ref Level 80.00 dBi/m

® RBW 1 MHz

& Att 0dB ® SWT L ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

70 dBy

H1 74.000 dBpv/m

60 dBy

H2 54.000 depv/m

10 dep

0 4By

-10 dBy!

3.0 GHz 30000 pts 1.4 GHz 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz:

MultiView | Spectrum

Ref Level 80.00 dBuv/m * RBW 1 MHz
® Att 0dB ® SWT L5 ® VBW 3MHz Mode Auto Sweep
TOF

1 Frequency Sweep

H1 74.000 dBpv/m

70 dep

60 dep

H2 54.000 depv/m

S0 dBy

40 dBy

10 dBp

0 dep

-10 dBy!

17.0 GHz 30000 pts 900.0 MHz, 26.0 GH_z
(This plot is valid for all three channels and all modulation modes).
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FREQUENCY RANGE 2.31-2.39 GHz (Restricted Band 1):

CHANNEL: Lowest (2402 MHz)
Modulation: GFSK (DH5)

MultiView | Spectrum

Ref Level 80.00 dBuv/m @ RBW 1 MHz
® Att 0dB ® SWT 135 ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

HL 74.000 dBpv/m

70 dey

60 dey

H2 54,000 dByv/mr

50 dap

40 dap

30 dap

20 dap

10 dey

odey

-10 dBys

2.31 GHz 30000 pts 8.0 MHz 2.39 GHz

Modulation: /4-DQPSK (2DH5)

MultiView | Spectrum

Ref Level 80.00 dBuv/m @ RBW 1 MHz
® Att 0dB ® SWT 135 ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

HL 74.000 dBpv/m

70 dey

60 dey

H2 54,000 dByv/mr

50 dap |

40 dap

L A " PRTAY " ” " " ‘ "

30 dap

20 dap

10 dey

odey

-10 dBys

2.31 GHz 30000 pts 8.0 MHz 2.39 GHz
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Modulation: 8-DPSK (3DH5)

MultiView | Spectrum
Ref Level 80.00 dBuv/m

& RBW 1 MHz

@ Att 0dB ® SWT 15 & VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HL 74,000 dBuv/mr

70 dap

60 dap

H2 54.000 dBpv,/m

S0 dey ‘

40 dey

" " " L N L M y L

30 dey

20 dey

10 dap

0 dap

-10 ey

2.31 GHz 30000 pts 8.0 MHz

FREQUENCY RANGE 2.4835-2.5 GHz (Restricted Band 2):

2.39 GHz

CHANNEL: Highest (2480 MHz)

Modulation: GFSK (DH5)

MultiView | Spectrum
Ref Level 80.00 dBuv/m

@ RBW 1 MHz
® Att 0dB ® SWT 135 ® VBW 3 MHz Mode Auto Sweep
TDF

1 Frequency Sweep

HL 74.000 dBpv/m

70 dey

60 dey

H2 54,000 dByv/mr

WWWWWHWWWWW*WWW

30 dap

20 dap

10 dey

odey

-10 dBys

2.4835 GHz 30000 pts 1.65 MHz 2.5 GHz
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Modulation: M/4-DQPSK (2DH5)

High Channel:
MultiView | Spectrum
Ref Level 80.00 dBuv/m ® RBW 1 MHz
® Att 0de ®» SWT 13 ® VBW 3 MHz Mode Auto Sweep
TDF
1 Frequency Sweep
H1 74.000 degpi/n
70 dap
0 dap
H2 54,000 dep/m
0 , |
RRET AR " v . " ; . . o . v
30 dap
20 dap
10 dey
0 day
-10 dep
2.4835 GHz 30000 pts 1.65 MHz 2.5 GHz
Modulation: 8-DPSK (3DH5)
MultiView | Spectrum
Ref Level 80.00 dBpv/m & RBW 1 MHz
& Att 0dB ® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep

HL 74,000 dBpv/mr

70 dap

60 dap

H2 54.000 dBpv/r

doda -

30 dey

20 dey

10 dey!

o de

-10 dep!

2.4835 GHz
—

30000 pts 1.65 MHz
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