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TEST CONDITIONS

POWER SUPPLY (V):
V nominal: 3.7 Vdc
Type of power supply: DC voltage from battery.
Type of antenna: Integral antenna.

Declared antenna gain: - 7 dBi

TEST FREQUENCIES:

Low Channel: 2402 MHz
Middle Channel: 2440 MHz
High Channel: 2480 MHz

CONDUCTED MEASUREMENTS

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

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-26 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-26 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.
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Radiated measurements setup f < 1 GHz:

ANECHOIC CHAMBER

360°Rotating
Table

Measuring
Antenna

‘ ‘ | 3 mdistance

AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz:
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Preamplifier Horn antenna
EUT

\ 2 B
1 m distance

Shielded control room for

Bpec radiated measurements

analyser
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RESULTS:

Andalucia,
29590 Campanillas - Malaga - Espafia

Occupied Bandwidth

D DEKRA

Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHZz) 1.7315 1.7355 1.7345
Measurement Uncertainty (kHz) <+5.00
- Low Channel:
Spectrum | @]
Ref Level 20.00 dém Offset 1.77 dB8 & RBW 50 kHz
|& ALt 30 dB @ SWT 15 @ VBW 200 kHz Mode Auto Sweep
@ 1Pk View
D31] 0.16 dB
1.880390 MHz|
10 dBm Occ Bw 1.731500000 MHz
M1[1] -3.71 dBm
2.402147250 GHz
0 dem iz
-10 dBm: N—'\]\/\
//v,’\/ ey |
- m \”I_‘l N —
o D1 -23.710 dBm: /\{j&\f i \ﬁinM
-30 dBm /\/V\' \/\
-40 dBm ,n./
50 dBm: JN\A / WM
bi?” v e ha
-70 dBrm

CF 2.402 GHz 10000 pts Span 5.0 MHz
Marker
Type Ref | Trc | X-value ¥-value | Function Function Result
M1 1| 2.40214725 GHz | ~3.71 dam
T1 1 2.40116025 GHz -21.80 dém. Occ Bw 1.7315 MHz
T2 1 2,40289175 GHz | -23.15 dbm |
M2 | 1] 2.40110916 GHz | -23.93 dém
D3 M2 | 1 1.88039 MHz 0.16 dB
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- Middle Channel:

D DEKRA

Spectrum | e
Ref Level 20.00 dBm Offset 1.77 dB @ RBW 50 kHz
= Att 30 dB & SWT 1s @ VBW 200 kHz Mode Auto Sweep
@ 1Pk View
Daf1] -0.04 dg|
1.BB0910 MH2|
10 dBm: Oce Bw 1.735500000 MHz
M1[1] 3.82 dBm
2.440148750 GHz|
0 dém ot
Ao \(N /-’\-ﬂ/‘_’\/\/\v\’\
a0 A N s
-20 dBm - A
D1 -23.820 dBm L =
-30 dém /\ \"\/.\
/\/ v \/\
-40 dBm fj
o o J'N\nv/ WWMM
-70 dém
CF 2.44 GHz 10000 pts Span 5.0 MHz
Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result
M1 1| 2.44014875 GHz -3.62 dBm | 3 - S
Ti 1| 2.43915825 GHz | -21.86 dbm | Occ Bw 1.7355 MHz
T2 1 2,44089375 GHz -23.29 dBm
M2 1 2,43911096 GHz -23.86 dBm
D3 M2 1 1,88091 MHz | -0.04 dB
- High Channel:
Spectrum | “23
Ref Level 10.00 dBm Offset 1.77 dB & RBW 50 kHz
fe Att 30 dB & SWT 1s @ VBW 200 kHz  Mode Auto Sweep
@ 1Pk View
D3[1] -0.04 dB|
1.881930 MHz|
o dem - Oce Bw 1.734500000 MHz
mM1[1] $.16 dBm
/"\'-\/‘-'\&/’\ 2.480149750 GHz|
-10 dBm \/\/f \.\r\
-20 dem - Pl N A
D1 -24.160 dBm J_f\.’ﬂ = \/Vv/‘\‘ J
-30 dem /\/\/‘//\ \'\/\\/“\‘
-40 dBm

Wl PO,

oV

P

-70 dBm

-80 deém

CF 2.48 GHz 10000 pts Span 5.0 MHz

Marker

Type | Ref | Trc | X-value | ¥-value | Function | Function Result
M1 1| 2.48014975 GHz -4.16 dﬂm | B - S
T1| 1| 2.47915975 GHz | ~22.20 dBm | Occ Bw 1.7345 MHz
T2| 1 2,48089425 GHz -23.64 dém
M2 1 2,47911114 GHz -24,23 dBm
03| M2 1 1.88153 MHz | -0.04 da
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D DEKRA

Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and
harmonics emissions

SPECIFICATION:

The field strength of emissions from intentional radiators shall comply with the following

Fundamental Field strength of Field strength Measurement

frequency (MHz) fundamental (mV/m) (dBpV/m) distance (m)
902 - 928 50 93.98 3
2400 — 2483.5 50 93.98 3
5725 - 5875 50 93.98 3
24000-24250 250 107.96 3

For frequencies above 1000 MHz, the above field strength limits are based on average limits. However, the peak
field strength of any emission shall not exceed the maximum permitted average limits specified above by more than
20 dB under any condition of modulation.

RESULTS:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Average Field Strength (dBuV/m) 79.83 78.53 77.31

Peak Field Strength (dBuV/m) 81.22 80.14 79.36

Measurement Uncertainty (dB) <+3.05
Verdict: PASS
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- Low Channel:

Spectrum

D DEKRA

(=]

Ref Level 100.00 dBpy/m

TDF

& RBW 3 MHz

| Att 10dB & SWT 15 @ VBW 10 MHz  Made Sweep

[@ 17k View@zAv View

90 dBpV/m-

mi[1]

m2[2]

81.22 dBpv/m|
2.40228500 GHz
79.83 dBpv/m|
2.40196500 GHZ]

80 dB v/

70 dByv/ e

e ]
WW»-/ / \\Mﬂ-«q

Lasset

60 dBpv/

e
1

|t

50 dBpv/me

40 dipvrm

30 dBpVf

20 dBpv/

10 dB

CF 2.402 GHz

1000 pts

Span 10.0 MHz

- Middle Channel:
Spectrum

(=]

Ref Level 100.00 dBpv/m

TDF

® RBW 3 MHz

j» Att 10cE @ SWT 15 @ VBW 10 MHz  Mode Sweep

@ 1Pk View @24y View

S0 dBpv/m

M1[1]

m2[2]

B0.14 dBpv/m
2.43980500 GHz|
78.53 dBpv/m
2.43997500 GHz

80 dBpv/T

70 dBpvy/ et

o]

60 dBpv/m

]

50 BV

40 dBpv/m

30 dBpv/m

20 dBpV/T

10 dBuv/m

CF 2.44 GHz

1000 pts

Span 10.0 MHz
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- High Channel:
Spectrum [?]

Ref Level 100.00 dépy/m @ RBW 3 MHz
j Att 10de @ SWT 15 @ VBW 10 MHz Mode Sweep
TOF

@ 1Pk View@2hv View

M1[1] 79.36 dBpv/m
2.47998500 GHz
mz[2] 77.31 dBpv/m
2.47993500 GHz
90 depv/m

80 dBpv/m

70 depvjm st [TV,
WMW

o
60 dBpv/m

/’/ \.

50 dByv/m

40 dBpv/m

30 dBiv/m

20 dBpvim

10 deyv/m

CF 2.48 GHz 1000 pts Span 10.0 MHz
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D DEKRA

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the
specific frequency bands

SPECIFICATION:

The field strength of harmonics from intentional radiators shall comply with the following

Fundamental Field strength of Field strength of Measurement

frequency (MHz) harmonics (uV/m) harmonics (dBuV/m) distance (m)
902 - 928 500 54 3
2400 —2483.5 500 54 3
5725 - 5875 500 54 3
24000-24250 2500 67.96 3

Emissions radiated outside of the specific frequency bands, except for harmonics, shall be attenuated by at least
50 dB below the level of fundamental or to the general radiated emission limits specified in section 15.209:

Frequency Range Field strength (uV/m) Field strength Measurement
(MH2z) (dBuV/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

Whichever is the lesser attenuation.

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-26 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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Frequency range 30 MHz - 1 GHz.
The spurious signals detected do not depend on the operating channel.

No spurious emissions were found at less than 20 dB from the limit.

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 (see next plots).

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.

- Low Channel (2402 MHz):

No spurious emissions were found at less than 20 dB of the limit.

- Middle Channel (2440 MHz):

No spurious emissions were found at less than 20 dB of the limit.

- High Channel (2480 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 56.32
2.48355500 H
Average 40.21
Peak 56.10
2.48362500 \Y, <+3.70
Average 40.05
Peak 54.82
2.48380500 v
Average 40.50

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz

The spurious signals detected do not depend on the operating channel, so this plot is valid for Low, Middle
and High Channels.

Spectrum (%) IT
Ref Level 70.00 dBpv/m @ RBW 100 kHz
= Att 0de SWT 20ms & VBW 300 kHz Mode Sweep Input 1 AC
TDF
@ 1Pk View

60 dBpv/m

50 dBpy/m

AD-dn. FAiLl
FCC_15

20 dBpv/m:

20 dBpv/m

0

AR it YN T AT

0 dBpv/m

-10 dBpv/m

-20 dBpv/m

Start 30.0 MHz 30000 pts Stop 1.0 GHz
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

Spectrum

D DEKRA

Ref Level 97.00 dBuv/m

TOF

@ RBW 1 MHz
| Att 0dB @ SWT 15 @ VBW 3 MHz

Mode Sweep

@ 1Pk View@2hv View

20 dBpv/m

80 depvjm

D1 74,000 duv/m

70 dBpV/m:

60 dBpv/m

D2 54.000 dBpv/m

50 dByv/m:

40 dBpv/m

30 dBpv/m

20 dBpv/m:

10 depv/m

0 dBpv/m

Start 1.0 GHz

30000 pts

Stop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:
Spectrum

Ref Level 97.00 depV/m & RBW 1 MHz
o Att OdE @ SWT 15 @ VBW 3 MHz
TDF

Mode Sweep

@ 1Pk View@2Av View

90 dapv/m

80 dBpV/T

01 74.000 deuv/m

70 dBpv/m

650 dBuv/m

02 54.000 dBuv/m

50 dBy!

40 dBpv/m

e

30 depv/m

20 dBp!

10 dBpv/m

0 depv/m

Start 1.0 GHz

30000 pts

Stop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
Spectrum [u_f‘l

Ref Level 97.00 dBuv/m & RBW 1 MHz

| Att OdE @ SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2hv View

20 dBpv/m

80 depvjm

D1 74,000 duv/m

70 dBpV/m:

60 dBpv/m

D2 54.000 dBpv/m

50 dByv/m:

40 dBpv/m

. 2 . o
- . s

30 dBpv/m

20 dBpv/m:

10 depv/m

0 dBpv/m

Start 1.0 GHz

30000 pts Stop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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FREQUENCY RANGE 3 - 17 GHz

- Low Channel:

o
Spectrum A

Ref Level 290.00 dBpv/m @ RBW 1 MHz

| Att 0de & SWT 15 @ VBW 3 MHz Mode Swesp
TOF

(@ 1Pk View®2Av View

B0 dBpv/m:

D1 74.000 dByv/rr

70 dBpv/m

60 dBpv/m:

D2 54.000 dBuv/m

50 dBpvjm

40 dBpw/m:

30 dBpiv/m

M

20 dBpv/m:

10 dBpv/m

0 dBuv/m

Start 3.0 GHz 30000 pts

Stop 17.0 GHz

- Middle Channel:
Spectrum [@

Ref Level 90.00 depV/m & RBW 1 MHz

j ALt Ode & SWT 15 @ VBW 3 MHz Mode Swesp
TDF

@ 1Pk View@2Av View

0 dBpv/m

01 74,000 deuv/m

70 dBpv/

60 dBpvy/

=

54,000 dBpv/mr

50 dBp/m

40 dby o NMMW\M

30 dBpv/m

WLy

20 dBpvim

10 dB T

0 dBuv/m:

Start 3.0 GHz
Lo

30000 pts Stop 17.0 GHz
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- High Channel:
Spectrum [?]

Ref Level 90.00 dBuv/m & RBW 1 MHz

j Att OdE @ SWT 15 @ VBW 3 MHz Mode Sweep
TOF
@ 1Pk View@2hv View

80 depv/m

D1 74.000 dapv/m

70 dBpv/m

60 dByV/m

02 54,000 dBpv/m

50 dBpv/m

40 dByv/m

30 dBpv/m

Wy

20 dByiv/m

10 dBpv/m

0 depv/m

Start 3.0 GHz

30000 pts Stop 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz

The spurious signals detected do not depend on the operating channel, so this plot is valid for Low, Middle and
High Channels.

Spectrum

(=]
A
Ref Level 90.00 depV/m & RBW 1 MHz

o Att OdB @ SWT 15 @ VBW 3 MHz
TOF

@ 1Pk View@2Av View

Mode Sweep

&0 dByiv/m

01 74,000 deuv/m

70 dBpv/m

60 dByV/m

(5]

54.000 dBpV/rir

50 dBpv/m

40 dByv/m

20 dByiv/m =

10 dBpv/m

0 dBuv/m

Start 17.0 GHz

30000 pts Stop 26.0 GHz
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FREQUENCY RANGE 2.31 - 2.39 GHz

- Low Channel:

Spectrum

oo
Ref Level 90,00 dBpv/m » RBW 1 MHz

j Att OdB & SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2Av View

80 dBpv

D1 74.000 dBuV/mr

70 depvim

60 diy

02 54.000 dBuv/m

e T ST ST T T 18 1 I T T T o e s T g L TP Y T T T T i e Te T ey fT £ Y

30 dBpv/m

20 dBpY;

10 depvim

0 dBuv

Start 2.31 GHz

30000 pts

Stop 2.39 GHz

- Middle Channel:

Spectrum

(=]
A
Ref Level 90.00 depV/m & RBW 1 MHz

o Att OdE @ SWT 15 @ VBW 3 MHz
TDF

@ 1Pk View@2Av View

Mode Sweep

0 dBpv/m

01 74.000 day/m

70 dBpv/

60 dBpv

D2 54,000 dBpv/riv

30 dBpv/m

20 dBpv/m

10 dBy

0 dBuv/m

Start 2.31 GHz

30000 pts

Stop 2.39 GHz
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D DEKRA

- High Channel:
Spectrum by
Ref Level 90,00 dByV/m ® RBW 1 MHz
o Att OCB @ SWT 15 @ VBW 3MHz Mode Swesp

TDF

® 1Pk View @24y View

80 dBpv

70 depvim

D1 74.000 dBuV/mr

60 diy

30 dBpv/m

02 54.000 dBuv/m

20 dBpY;

10 depvim

0 dBuv

Start 2.31 GHz

30000 pts

Stop 2.39 GHz
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FREQUENCY RANGE 2.4835 - 2.5 GHz

- Low Channel:

Spectrum =

Ref Level 90.00 dBuv/m & RBW 1 MHz

j Att OdE @ SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2hv View

80 depv/m

D1 74.000 dapv/m

70 dBpv/m

60 dByV/m

02 54,000 dBpv/m

it S e S i A e B 7o

" o
30 dBpv/m

20 dBpvim

10 dBpvim

0 depv/m

Start 2.4835 GHz 30000 pts Stop 2.5 GHz

- Middle Channel:
Spectrum [@

Ref Level 90.00 depV/m & RBW 1 MHz

f At Ode & SWT 15 @ VBW 3 MHz Mode Swesp
TDF

@ 1Pk View@2Av View

0 dBpv/m

01 74,000 deuv/m

70 dBpv/

60 dBpv

D2 54,000 dBpv/riv

30 dBpv/m

20 dBpv/m

10 dBpV/T

0 dBuv/m

Start 2.4835 GHz 30000 pts

Stop 2.5 GHz
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- High Channel:
Spectrum [?]

Ref Level 90.00 dBpv/m w RBW 1 MHz

| Att 0de @ SWT 15 @ VBW 3 MHz Mode Sweep
TDF

[@ 17k View@zAv View

80 dBpV/m

D1 74.000 dBpv/m

70 dBpvim

60 dBuv/

D2 54.000 dBuv/nr

30 dBpvim

20 dBuv/

10 dBpv/i
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Stop 2.5 GHz
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Appendix D: Test results. Proprietary protocol Flora
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TEST CONDITIONS

POWER SUPPLY (V):
V nominal: 3.7 Vdc
Type of power supply: DC voltage from battery.
Type of antenna: Integral antenna.

Declared antenna gain: - 7 dBi

TEST FREQUENCIES:

Low Channel: 2402 MHz
Middle Channel: 2440 MHz
High Channel: 2480 MHz

CONDUCTED MEASUREMENTS

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

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-26 GHz (1 GHz-18 GHz Double ridge horn antenna and 18 GHz-40 GHz horn
antenna).

For radiated emissions in the range 1 GHz-26 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.
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Radiated measurements setup f < 1 GHz:

ANECHOIC CHAMBER

360°Rotating
Table

Measuring
Antenna

‘ ‘ | 3 mdistance

AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements

Radiated measurements setup f > 1 GHz:

VWWWWWVWWWAWWWWWWWWY

Preamplifier Horn antenna
EUT

\ 2 B
1 m distance

Shielded control room for

Bpec radiated measurements

analyser
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D DEKRA

Occupied Bandwidth

RESULTS:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
99% Bandwidth (MHz) 2.6614 2.6656 2.6642
Measurement Uncertainty (kHz) <+5.00
- Low Channel:
Spectrum | @
Ref Level 10.00 dBm Offset 1.77 dB & RBW 100 kHz
|& Att 30 dB & SWT 1s @ VBW 300 kHz Mode Auto Sweep
(@ 1Pk Max
D3[1] ~0.08 dB
3.094760 MHz
0 dBm - Oce Bw 2.661400000 MHz
2 M1[1] -4.55 dBm
] 2.401570550 GHz
-10 dBm: =
Y ey
20 dBm: et -
D1 -24.550 dBm /"" \[,\
-30 dBm / \'\
55t MM""\V ﬂm‘
50 dBm \M
60 dBm.
70 dBm:
50 dBm
CF 2.402 GHz 10000 pts Span 7.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | Function | Function Result
Mi| 1 2,40157055 GHz | -4.55 dém | B I
T1 1] 2,40070745 GHz -18.69 dém | Occ Bw 2.6614 MHz
T2| 1 2,40336885 GHz -17.89 dBm
Mz | 1 2,40047751 GHz | -24.61 dBm
D3 M2 | 1 3,09476 MHz -0.08 dB
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- Middle Channel:

Spectrum |

D DEKRA

(=]

Ref Level 10.00 dBm

Offset 1.77 dB @ RBW 100 kHz

|& ALt 30 dB @ SWT 15 @ VBW 300 kHz Mode Auto Sweep
@ 1Pk View
D3[1] -0.02 dB
3.094800 MHz
o dBm - Occ Bw 2.665600000 MHZ
3 Mi[1] -4.72 dBm
W 2.439569850 GHz2
-10 dBm
y,»ﬂ/ £
-20 dém —
T —=
'/‘ (L5
-30 dBm // ‘\\,\
M\.‘_ ’dm
o i \u/ \
50 dem ',-""// v
-60 dBm
-70 dBm
-80 dBm
CF 2.44 GHz 10000 pts Span 7.0 MHz
Marker
Type Ref | Trc | X-value | ¥-value | Function Function Result
M1 1) 2.43956985 GHz | -4.72 dBm
T1 1 2.43870535 GHz. -18.88 dém Occ Bw 2.6656 MHz
T2 1 2.44137095 GHz | -18.03 dém |
M2 1 2.43847563 GHz | -24.74 dBm
D3 M2 | 1 3.0948 MHz -0.02 dB
- High Channel:
Spectrum =
Ref Level 10.00 dBm Offset 1.77 dB @ RBW 100 kHz
o Att 30 dB @ SWT 1s @ VBW 300 kHz Mode Auto Sweep
@ 1Pk View
D3[1] -0.07 dB|
3.100600 MHz
0dBm Occ Bw 2.664200000 MHz
oL Mi[1] -5.04 dBm
ﬁ\/_-\/‘, 2.479575450 GHz,
-10 dém —
Y,/\/ i
%
-20 dem
D1 -25.040 dBm D3
-30 dBm ‘\\,-\
pr— M Nf\m
_pjﬂr \\
-50 dem " .'M
-60 dBm
-70 dBm
-80 dém
CF 2.48 GHz 10000 pts Span 7.0 MHz
‘Marker
Type | Ref | Tre | X-value Y-value | Function | Funhction Result
M1 1 2.47957545 GHz | -5.04 dém | |
T1] | 2.47870745 GHz -19.25 dém occ Bw | 2.6642 MHz
T2 1 2.48137165 GHz. -18.34 dBm_ \
M2 1 2.47847727 GHz -25.04 dém |
D3 M2 1 3.1006 MHz -0.07 dB ‘
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Section 15.249 Subclause (a) / RSS-210 B.10. (a) Field strength of fundamental and
harmonics emissions

SPECIFICATION:

The field strength of emissions from intentional radiators shall comply with the following

Fundamental Field strength of Field strength Measurement

frequency (MHz) fundamental (mV/m) (dBpV/m) distance (m)
902 - 928 50 93.98 3
2400 — 2483.5 50 93.98 3
5725 - 5875 50 93.98 3
24000-24250 250 107.96 3

For frequencies above 1000 MHz, the above field strength limits are based on average limits. However, the peak
field strength of any emission shall not exceed the maximum permitted average limits specified above by more than
20 dB under any condition of modulation.

RESULTS:
Low Channel Middle Channel High Channel
2402 MHz 2440 MHz 2480 MHz
Average Field Strength (dBuV/m) 78.16 78.54 77.08

Peak Field Strength (dBuV/m) 79.92 80.46 79.16

Measurement Uncertainty (dB) <+3.05
Verdict: PASS
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- Low Channel:

DEKRA

Spectrum -
Ref Level 100.00 dépy/m @ RBW 3 MHz
| Att 10de @ SWT 15 ® VBW 10 MHz Mode Sweep
TOF
@ 1Pk View@24y View
mM1[1] 79.92 dBpv/m
2.40245500 GHz|
m2[2] 78.16 dBpv/m
2.40209500 GHz|
90 depv/m
M1
80 dBpv/m il X
| e e ]
L
MM“”“// \\\\\\m‘\w‘\
o
M R
70 dBpv/m: ,gu’"‘“‘"_. i T ol
» e
W w\%
AR 7 \
50 dBuv/m
40 dBpv/m
30 dBpvim
20 dBpv/m
10 dBpv/m
CF 2.402 GHz 1000 pts Span 10.0 MHz
- Middle Channel:
Spectrum -
Ref Level 100.00 dBpt/m ® RBW 3 MHz
o Att 10dB @ SWT 15 @ VBW 10 MHz  Mode Sweep
TDF
@ 1Pk View@2ay View
M1[1] BO.46 dBpY/m
2.44035500 GHz|
mz[2] 78.54 dBpV/m
2.43998500 GHz
90 depv/m
M1
B0 dByvr o o B
T
‘M,J,,_-m"" G 5 | —
ot %%
70 dB vy
o WW
fetbinn
60 dBpv/m
50 BT
40 dBpv/m
30 dBpv/m
20 dBpV/T
10 dBpv/m
CF 2.44 GHz 1000 pts Span 10.0 MHz
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- High Channel:
Spectrum [?]

Ref Level 100.00 dépy/m @ RBW 3 MHz
lo Att 10de @ SWT 15 @ VBW 10 MHz  Mode Sweep
TDF
@ 1Pk View@24y View
M1[1] 79.16 dBpv/m
2.48016500 GHz
mz[2] 77.08 dBpv/m
2.48002500 GHz
90 depv/m
M1
80 depv/m USRS 72 S
i T r_m____‘"—“""“'-———m
i e s
,,,wfm”"“’ // _\\\ Homrind
70 dByvjm S iy ]
WMW M
\_\\
s \
50 dBpvim
40 dapv/m
30 depvim
20 depw/m
10 dBpv/m
CF 2.48 GHz 1000 pts Span 10.0 MHz
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D DEKRA

Section 15.249 Subclause (d) / RSS-210 B.10. (b) Emissions radiated outside of the
specific frequency bands

SPECIFICATION:

The field strength of harmonics from intentional radiators shall comply with the following

Fundamental Field strength of Field strength of Measurement

frequency (MHz) harmonics (uV/m) harmonics (dBuV/m) distance (m)
902 - 928 500 54 3
2400 —2483.5 500 54 3
5725 - 5875 500 54 3
24000-24250 2500 67.96 3

Emissions radiated outside of the specific frequency bands, except for harmonics, shall be attenuated by at least
50 dB below the level of fundamental or to the general radiated emission limits specified in section 15.209:

Frequency Range Field strength (uV/m) Field strength Measurement
(MH2z) (dBuV/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

Whichever is the lesser attenuation.

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-26 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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Frequency range 30 MHz - 1 GHz.

The spurious signals detected do not depend on the operating channel.

No spurious emissions were found at less than 20 dB of the limit.

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 (see next plots).

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.

- Low Channel (2402 MHz):

No spurious emissions were found at less than 20 dB of the limit.

- Middle Channel (2440 MHz):

No spurious emissions were found at less than 20 dB of the limit.

- High Channel (2480 MHz):

Spurious frequency Detector Emission Level Polarization Measurement
(GHz) (dBuV/m) Uncertainty (dB)
Peak 56.52
2.48356300 H
Average 40.10
Peak 56.11
2.48361000 V <+3.70
Average 40.05
Peak 56.52
2.48383350 \Y,
Average 40.10

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz

The spurious signals detected do not depend on the operating channel, so this plot is valid for Low, Middle
and High Channels.

Spectrum ®

o
o
Ref Level 70.00 dBpv/m & RBW 100 kHz

[ Att Ode SWT 30ms @ VBW 300 kHz Mode Sweep Input 1 AC
TDF

@ 1Pk View

60 dBpv/m

S0 dBpv/m

—

A ARy
FCC_15

30 depv/m

20 dBpv/m

ki ! e ik

§loLv/m i s

0 depv/m:

-10 dBpvy/m

-20 dBuv/m

Start 30.0 MHz

30000 pts

Stop 1.0 GHz
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FREQUENCY RANGE 1 - 3 GHz

- Low Channel:

Spectrum

D DEKRA

Ref Level 97.00 dBuv/m @« RBW 1 MHz

| Att OdE @ SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2hv View

20 dBpv/m

80 dBpv/m

D1 74,000 dBuv/m

70 dByv/m

60 dBpv/m

D2 54.000 dBpvfm

50 dByV/m:

40 depvim o)

30 dBpv/m

20 dByv/m:

10 depv/m

0 depvfm

Start 1.0 GHz

30000 pts

Stop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.

- Middle Channel:
Spectrum

Ref Level 97.00 depV/m & RBW 1 MHz

= ALt Ode & SWT 15 @ VBW 3 MHz Mode Swesp
TDF

@ 1Pk View@2Av View

90 dapv/m

80 dBpV/T

01 74.000 deuv/m

70 dBpv/m

650 dBuv/m

02 54.000 dBuv/m

50 dBy!

40 dBpv/m - =

30 depv/m

20 dBp!

10 dBpv/m

0 depv/m

Start 1.0 GHz 30000 pts

Stop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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- High Channel:
Spectrum @

Ref Level 97.00 dBpv/m ® RBW 1 MHz

o ALt OdE & SWT 15 & VBW 3MH: Mode Sweep
TDF

® 1Pk View @24y View

a0 dBy

80 dépvim

D1 74.000 dByV /v

70 dBpv/r

60 dBpv/m

D2 54.000 dBuv/m

50 dBpY)

i ww
40 dBpv/m _ —

30 dBy!

20 depvm

10 dBpv/

0 dBpv/m

Start 1.0 GHz

30000 pts Stop 3.0 GHz

The peak shown in the plot above the limit is the carrier frequency.
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FREQUENCY RANGE 3 - 17 GHz

- Low Channel:

Spectrum

ao
A
Ref Level 90.00 dBuv/m @« RBW 1 MHz

| Att OdE @ SWT 15 @ VBW 3 MHz Mode Sweep
TOF

@ 1Pk View@2hv View

80 depv/m

D1 74.000 dBuv/ny

70 dBpv/m

60 dByv/m

D2 54,000 dBpv/m

50 dBpv/m

40 dBuv/m

30 dBpv/m

——

20 dBjiv/m

10 deuv/m

0 dBpv/m

Start 3.0 GHz

30000 pts

Stop 17.0 GHz

- Middle Channel:
Spectrum

o
A
Ref Level 90,00 dByv/m ® RBW 1 MHz

e ALL OdE & SWT 15 @& VBW 3MH: Mode Sweep
TDF

@ 1Pk View @24y View

&0 dBpv/
D1 74.000 dBpV/mr
70 dBpv/m
60 depv/
D2 54.000 dByv/mr
50 depy/m

40 dByv/m

30 dBpv/m

Wy

20 dBpv/

10 depv/m

0 dey

Start 3.0 GHz

30000 pts

SIUE 17.0 GHz
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- High Channel:
Spectrum [%l

Ref Level 90,00 dByV/m ® RBW 1 MHz

o ALt OdE & SWT 15 & VBW 3MH: Mode Sweep
TDF

® 1Pk View @24y View

80 dBpv

D1 74.000 dBuV/mr

70 depvim

60 diy

02 54.000

3B/ |

—_— M

20 dBpY;

10 depvim

0 dBuv

Start 3.0 GHz

30000 pts Stop 17.0 GHz
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FREQUENCY RANGE 17 - 26 GHz

The spurious signals detected do not depend on the operating channel, so this plot is valid for Low, Middle
and High Channels.

Spectrum b

Ref Level 90.00 dBpv/m & RBW 1 MHz

p ALt OdEé & SWT 15 & VBW I MHz Mode Sweep
TDF

@ 1Pk View @24y View

80 dBpv;
D1 74.000 dBuv/m
70 dBpv/m
60 dBy
D2 54,000 depv/n
50 dBpv/m
40 dBy

10 dapv/m

0 dBuY

Start 17.0 GHz 30000 pts Stop 26.0 GHz
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FREQUENCY RANGE 2.31 - 2.39 GHz

- Low Channel:

Spectrum -
Ref Level 90.00 dBuv/m @« RBW 1 MHz
| Att OdE @ SWT 15 @ VBW 3 MHz Mode Sweep
TOF
@ 1Pk View@2Av View

80 depv/m

D1 74.000 dBuv/ny

70 dBpv/m

60 dByv/m

D2 54,000 dBpv/m

30 dBpv/m

20 dBjiv/m

10 deuv/m

0 dBpv/m

Start 2.31 GHz 30000 pts Stop 2.39 GHz

- Middle Channel:
Spectrum [@

Ref Level 90.00 depV/m & RBW 1 MHz
o Att 0dB @ SWT 15 @ VBW 2 MHz Mode Swesp
TDF

@ 1Pk View@2Av View

0 dBpv/m

01 74,000 deuv/m

70 dBpVT

60 dBpv

D2 54,000 dBpv/riv

30 dBpv/m

20 dBpv/m

10 dBpV/T

0 dBuv/m

Start 2.31 GHz 30000 pts Stop 2.39 GHz
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- High Channel:
Spectrum

ao
A
Ref Level 90.00 dBuv/m @« RBW 1 MHz
j» Att 0dB & SWT 15 @ VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2hv View

80 depv/m

D1 74.000 dapv/m

70 dBpv/m

60 dByV/m

0 dBpv/m

30 dBpv/m

20 dByiv/m

10 dBpv/m

0 depv/m

Start 2.31 GHz
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Stop 2.39 GHz
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FREQUENCY RANGE 2.4835 - 2.5 GHz

- Low Channel:

Spectrum

ano
Iy
Ref Level 90,00 dBpv/m - RBW 1 MHz

o Att DdB & SWT 15 & VBW 3 MHz Mode Sweep
TOF

@ 1Pk View @24y View

80 dBy!

D1 74.000 dBuv/m

70 dBpv/m:

60 dBy

D2 S4.000 dBuv)/m

30 dBpv/m:

20 dBy!

10 dBpv/m:
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- Middle Channel:
Spectrum

o
A
Ref Level 90,00 dByv/m ® RBW 1 MHz

e ALL OdE & SWT 15 @& VBW 3MH: Mode Sweep
TDF

@ 1Pk View @24y View

80 depv/
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70 dBpv/m
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- High Channel:
Spectrum [?]

Ref Level 90.00 dBuv/m @« RBW 1 MHz

f Att 0dB & SWT 15 @ VBW 3 MHz Mode Sweep
TDF

@ 1Pk View@2Av View
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D1 74.000 dapv/m
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