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7.6. Band-Edges Measurement / Out of Band Emissions

Applied standards
-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C §15.247 (d)
-RSS-247 issue 2 Section 5.5

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall
be at least 30 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power. Attenuation below the general limits specified in § 15.209 and RSS-Gen Table 5 is not
required. Emissions which fall in the restricted bands, as defined in 815.205 Restricted Bands of operation
as well as in restricted bands of the RSS-Gen Issue 5 (see Section 8.10 Restricted Frequency Bands) and
must also comply with the radiated emission limits specified in §15.209 Radiated emission limits as well as
the limits specified in RSS-Gen Table 5.

Test equipment and test set up
Test equipment used for Band Edge measurements as given in clause Test equipment of this report.
Test setup used for Band Edge measurements as given in clause Test setups of this report.

Description

The band edge is measured at an amplitude level reduced from the reference level by a specified ratio. The
reference level is the level of the highest amplitude signal observed from the transmitter at the fundamental
frequency.

Detector function selection and bandwidth
For the measurement, an EMI test receiver that have CISPR peak detector was used.

Frequency range: Bandwidth
See measurement graph RBW: 100 kHz
VBW: 300 kHz
Measurement

The Measurement was performed on: 25.06.2020
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Higher Band Edge - GFSK CH. 78 —radiated

TESTED FCC 3 —
I IN GERMANY Band edge emission STC
according to
FCC §15.247, RS5-247, FCC §15.209 RS5-Gen
Ref -No.: 20/01-0029

Operation mode:

BT CH.78; GFSK; High Edge

Input 1 AC

Att

Receiver

©|

RBW (EMI} 1 MHz M™MT 1=

ITE6-1-7zHz chne Amp..TOF

0 dB Preamp OFF Step TD Scan

Scan @1lAv Max@2Pk Max

IT56-LiAMHORBEK-WLAN-2-4GHZ_FCC.LIN_  |PASS
1z0 tIE‘l.IR‘.ﬁEG e e e
Ling ITS6-1-6GHZ-PEAK LAN-2-4 |PASS
110 dBpv/m
100 dBpw/m i
a0 dBpv/m
a0 dBpvim
70 dBpv/m
60 dBpY/m ||
50 dBLv/m \JA'“
_.-...-..f-—-—f"’“// \—‘,J LN_‘-MIMJW#—FWHH—-M%ﬁLH
30 dBu\-lf,n’rn
Start 2.433 GHz Stop 2.533 GHz
Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin Limit Resuit
[GHz] [dBuV/m] | to Limit | [dBuVim] [GHz] [dBuV/im] | to Limit | [dBuv/m]
[dB] [4B]
24845 42 41 -11,59 54,00 pass all emissions are 20dB below limit pass
2 4870 41,55 -12.45 54.00 pass
2.4910 41,39 -12,61 54,00 pass
2.4960 41,11 -12,89 54,00 pass
24973 41,26 12,74 54,00 pass
25000 42,01 -11,99 54,00 pass
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BTESTED FCC3 T
IN GERMANY Band edge emission STC
according to
FCC §15.247, RS5-247, FCC §15.209 R55-Gen
Ref-No.: 20/01-0029

Operation mode:

BT CH.78; GFSK; High Edge

Input 1 AC  Att

Receiver

®|

RBW (EMI) 1 MHz MT

ls

ITE6-1-7GHz ohne Amp.. TOF

0 dé Preamp OFF Step TD Scan

[TS6 I.'-i-ﬂ:ni“ﬂhhf‘,k
120 Hbuwimss-1-5

Scan @1Av Maz@2Pk Max

Ling ITS6-1-6

110 dBuv/m

100 dBpsfm

90 dBpv/m

80 dBpv/m

70 dBpv/m

60 dBpv/m

LAN-2-4GHZ_FCCLIN__ |PASS
CHZ-AV-WILAN-2-4CHInASS
IHZ-PEAK-WLAN-2-4 |PASS

e \

50 -'dauwhlw

N

20 dBl_I'\‘;fm

Start 2.433 GHz

Stop 2.533 GHz

Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Resuit Frequ. Level Margin | Limit Result
[GHz] [dBuVv/m] to Limit | [dBpv/m] [GHz] [dBuv/im] | to Limit | [dBuV/m]
[dB] [dB]
24840 42 A7 -11,53 54,00 pass all emissions are 20dB below limit pass
2,4890 41,63 12,37 54,00 pass
2,4908 41,46 12 54 54,00 pass
2.4958 41,12 -12.88 54,00 pass
2,4973 41,39 1261 54,00 pass
2.5000 41,47 -12 53 54.00 pass
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Lower Band Edge

BTESTED

IN GERMANY

- GFSK CH. 0 —radiated

FCC 3

according to

Band edge emission

BESTC

FCC §15.247, R§5-247, FCC §15.209 R55-Gen

Ref -No.: 20/01-0029

Operation mode:

BT CH.O; GFSK; Low Edge

Input 1 AC Att

REBW (EMI) 1 MHz MT 1z

Receiver -l@]

(=]

Ddé Preamp OFF Step TD Scan

ITE6-1-7GHz ohne Amp..TOF

Scan @ lav Max@2Pk Max

lin+il Check

PASS

120 dhpe im S aHEI A A RS LA

D2[21]

lirl’rll.‘:h 1-6

iHI-PEAK LAN-2-4 |PASS

M1[2]

46.27 dB
-6.000000 MHz
100.45 dBpV/m

2402000000 GHz

110 dBuv/m

M1

100 dBuv/m

90 dBpv/m

|

80 dBuv/m
LT26-1-00HI-PEAK-

LAaMN-Z2-4GHL_FOC.LIN

I
70 dBuv/m

60 dBpv/m

[TS6-1-65HZ-8-WLAN-2-4GHZ FCC LIN D2

— .
SO0 dBpv/m-

e e e e el L T e ]
20 dBu\.lf,Fm Fi
Start 2.343 GHz Stop 2.443 GHz
Polarisation: V

Detector Detector

Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin Limit Resuit
[GHz] [dBuVim] | to Limit | [dBuVim] [GHz] [dBuVim] | to Limit [dBuV/m]

[dB] [dB]

all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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BTESTED FCC 3 -
IN GERMANY Band edge emission STC
according to
FCC §15.247, R55-247, FCC §15.209 R55-Gen
Ref.-No.: 20/01-0029

Operation mode:

BT CH.0; GFSK; Low Edge

Receiver '*@']

=)

RBW (EMI) 1 MHz MT 1
Input 1 AC  Att 0 dé Preamp OFF Step TD Scan

1TE6-1-7GHz ohne Amp..TDF

Scan @lav Max@2Pk Max

lir'+il Check PASS D2[2]
120 BRI St A e e g o
PASS M1[2]

L int’! ITS6-1-6GHZI-PEAK-pWLAN-2-4

110 dBpv/m

41.38 dB
-7.250000 MHz
94.92 dBp¥Y/m

2402000000 GHz

100 depv/m

o0 dBpv/m

80 dBpv/m

[T36-1-0GHZ-PEAK-WLAN-2-4GHZ_ FCC.LIN
[
70 dBpv/m
60 dBpv/m
ITS6-1-6GHZ-AV-WLAN-2-4GHZ FCC.LIN D2 |

e — A AT . 1 S, N

o ——

=9 dBmIf,Fm F1

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: H

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpVim] to Limit | [dBpVim] [GHz] [dBpVim] | to Limit | [dBuV/m]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass




FTESTED

BsTC IN GERMANY

Test report no.:
20/01-0029

Page 46 of 79 pages

Higher Band Edge - m/4-DQPSK CH. 78 — radiated

TESTED FCC3 —
I IN GERMANY Band edge emission STC
according to
FCC §15.247, RS55-247, FCC §15.209 RS5-Gen
Ref.-No.. 20/01-0029

Operation mode:

Fa

Receiver

RBW (EMI} 1 MHz MT
Input 1 AC  Att

©]

BT CH.78; /4 DQPSK; High Edge

ls

0 dé Preamp OFF

ITS6-1-7GHz ohne Amp.. TDF
Step TD Scan

Scan @1Av Max@2Pk Max
ITS6 L'rn:nillfrhm'*,k LAN-2-4GHZ_FI

LIM PASS

A
e

120 Hbps/ i S6——64aHE—A
Ling ITS6-1-6GHZI-PEAK

Lo T Bt
o

LAN-2-4

[w W Wl
Ty

PASS

110 depv/m

100 dBpvym

a0 dBpvm

80 dBpv/m

70 dBpv/m

60 dBpv/m

50 dBuv/m—

N

30 I:IBI.I\-I“}' m

Start 2.433 GHz

Stop 2.533 GHz

Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBpuV/im] to Limit [dBpV/m] [GHz] [dBpVvim] to Limit | [dBpV/m]
[dB] [dB]
24858 4213 11,87 54,00 pass 2 4875 54,42 -19,58 74,00 | Pass
24870 41,89 12,11 54,00 pass
2.4900 41,50 12,50 5400 pass
2.4933 41,16 12,84 54,00 pass
2.4995 41,30 12,70 54,00 pass
2.5000 41,70 -12.30 5400 pass
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RTESTED FCC3
IN GERMANY Band edge emission

according to

FCC §15.247, RS5-247, FCC §15.209 RSS-Gen

BESTC

Ref.-No.: 20/01-0029
Operation mode: BT CH.78; /4 DQPSK; High Edge

~

Receiver @]

RBW (EMI} 1 MHz MT 1s
Input 1 AC  Att 0dB Preamp OFF 8tep TD Scan

ITE6-1-7GHz ohne &mp..TDF

Scan @1Av Max@2Pk May

ITS6-LAAHLABEK-WLAN-2-4GHZ_FCC.LINT [PASS

120 Hbpe i s6——saHE A=At o e

Ling ITS6-1-6GHTI-PEAK-WLAN-2-4 |PASS

110 dBpv/m

100 dBpv/m

90 dBuv/m M

80 dBpvim

70 dBpv/m

60 dBuv/m

S0 dBuv/m

30 dBu‘.Iffrn

Start 2.433 GHz

Stop 2.533 GHz

Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpvim] to Limit | [dBpVim] [GHz] [dBpvim] | to Limit | [dBpV/m]
[dB] [dB]
2.4840 42 24 -11,76 54,00 pass all emissions are 20dB below limit pass
2 4870 41,68 12,32 54.00 pass
2.4900 41,44 -12 56 54.00 pass
2.4933 41,20 12,80 54.00 pass
2.4995 41,31 12,69 54.00 pass
25000 4146 -12,54 54,00 pass
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Lower Band Edge - m/4-DQPSK CH. 0 — radiated

BTESTED
IN GERMANY

FCC 3

Band edge emission

according to

FCC §15.247, RSS-247, FCC §15.209 RS5-Gen

BESTC

Ref -No.: 20/01

Operation mode:

-0029

BT CH.0; n/4 DQPSK; Low Edge

RBW (EMI} 1 MHz MT

Input 1 AC Attt

Receiver #@]

=)

1=

0de Preamp OFF

ITEG-1-7GHz ohne Amp.. TDF

Step TOD Scan

Scan @ lAv Max@2Pk Max

Lin+il Check PASS D2[2] 43.06 dB
120 b FRS6-1-s6HEZ-AV-SHAN-2-4c PSS -9.000000 MHz
lin’.- ITS6G-1-6GHZ-PEAK LAN-2-4 |PASS M1[2] 99,23 [1Il||'v',n’|||
2402000000 GH=z
110 dBpvim
M1
100 dBpv/m -
an dspvm
80 dBuv/m
T56-1-6GHZ-PEAK-WLAN-2-4GHZ FCC.LIN
| i
70 dBpv/m
60 dBuv/m = t
Z'??—;—:’PI—F—LJ—M _—NZ—JHZ_'CL Y S
50 dByv/m
30 dBpv/m L F1
| F
Start 2.343 GHz Stop 2.443 GHz
Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpV/im] to Limit [dBpVim] [GHz] [dBpV/im] to Limit | [dBuVim]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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BTESTED FCC 3 —
IN GERMANY Band edge emission STC
according to
FCC §15.247, R55-247, FCC §15.209 RS5-Gen
Ref -No.: 20/01-0029

Operation mode:

BT CH.0; m/4 DQPSK; Low Edge

Input 1 AC Attt

RBW [(EMI) 1 MHz MT

Receiver l@]

=]

1s
0dB Preamp OFF

ITEG-1-7GHz ohne Amp.. TDF

Step TD Scan

Scan @lav Max@2Pk Max

lir+il Check

120 Wb 5636

110 dBuv/m

100 dBpv/m

20 dBepv/m

80 dBpv/m
[TS6-1-6GHZ-PEAK-

T
70 dBpv/m

PASS D212] 43.18 dp
b e e e -6.750000 MHz
Ling ITS6-1-6GHTZ-PEAK-WLAN-2-4 |PASS Mi[2] 96.90 dBpVY/m
2402000000 GHz
e
LAN-2-4GHZ _FCC.LIN

60 dBl.I\{,I’I'n
ITSE-1-6GHT -A-Y

AT N
S0 dBpvim

30 dE-lJ'\,i',-“m

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: H

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpVim] to Limit [dBpV/m] [GHz] [dBpVvim] to Limit | [dBuV/m]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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Higher Band Edge - 8DPSK CH. 78 —radiated

TESTED FCC 3 —
I IN GERMANY Band edge emission STC
according to
FCC §15.247, R55-247, FCC §15.209 RSS-Gen
Ref-No.: 20/01-0029

Operation mode:

BT CH.78; 8DPSK; High Edge

Input 1 AC

Att

Receiver
PBW (EMI) 1 MHz

©]

MT

1ls

ITEE-1-7GHz ohne Amp..TDF

0de Preamp OFF Step TD Scan

Scan @lAv Max@2Pk Max
ITSE-RHARLCRBEK
120 ey inss-—1-66HE

110 dBpv/m

Ling IT

LAaMN-2-4GHZ_FCC LIN PASS
Av-wlAN-2-4cHnass
ab-1-66GHI-PEAK LAN-2-4 |PASS

100 dBuv/m

90 dBpv/m

80 dBpv/m

70 dBuv/m

&0 dBpv/m

50 dBuv/m

N

st e e ]
30 dE-u'\.-lffm -
Start 2.433 GHz Stop 2.533 GHz
Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBuV/m] to Limit | [dBpvi/m] [GHz] [dBuvim] | to Limit | [dBpvim]
[dB] [dB]
2.4843 4219 -11,81 54,00 pass all emissicns are 10dB below limit pass
24865 41,74 12,26 54,00 pass
2.4903 41,46 -12,54 54,00 pass
2.4930 41,05 12,95 54,00 pass
2.4988 41,35 12,65 54,00 pass
2.4998 41,74 12,26 54,00 pass
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BTESTED FCC3 T
IN GERMANY Band edge emission STC
according to
FCC §15.247, RSS-247, FCC §15.209 RSS-Gen
Ref-No.: 20/01-0029

Operation mode:

BT CH.78; 8DPSK; High Edge

RBW
Input 1 AC  Att

Receiver @]

(EMI) 1 MHz MT 1s
0dB Preamp OFF Step TD Scan

ITEG-1-7GHz ohne Amp. . TOF

[TSE-LiAHCREEK

Scan @1Av Mazx@2Pk Max

120 dEpwimss—t
lir1l.-IT.'1E- 1-6

110 depv/m

100 depv/m

90 dBuv/m

a0 dBpv/m

70 dBpvim

60 dBuv/m

Bt

S0 dBpvfm

30 dE-u‘-;f m

LaMN-2-4EHE FI LIM PASS
e e e
sHI-PEAK LAN-2-4 |PASS
I
i |
| TS Py ] LI . P — e e i N ]

Start 2.433 GHz

Stop 2.533 GHz

Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpVim] to Limit | [dBuw/m] [GHz] [dBpVim] | to Limit | [dBpV/m]
[dB] [dB]
24843 42 05 -11.95 54.00 pass all emissions are 20dB below limit pass
2 AB75 41,59 -12.41 54.00 pass
2 4898 41,51 12 .49 54.00 pass
2.4945 41,16 -12 84 54.00 pass
2 4985 41,29 1271 54.00 pass
2 5000 4157 12,43 54.00 pass
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Lower Band Edge - 8DPSK CH. 0 —radiated

BTESTED
IN GERMANY

FCC3

Band edge emission

according to
FCC §15247 RSS5-247 FCC §15.209 RSS-Gen

BEHSTC

Ref-No_: 20/01-

Operation mode:

0029

BT CH.0; 8DPSK; Low Edge

Input 1 AC At

Receiver -il'@]

RBW [(EMI} 1 MHz MT

=]

ls

IT56-1-7GHz ohne amp..TDF

0dé Preamp OFF Step TD Scan

Scan @1Av Maxz@2Pk Max

Linjit Check PASS D2[21 42.05 dp
120 Hipe FhS6-1-sGHZ-AV-WiIlAN-2_ 4L Inace -11.250000 MHz
Linp ITS6- 1-6GHZ-PEAK-WLAN-2-4 |PASS M1[2] 99.97 dBpV/m
2.402000000 GHz
110 dBpv/m
‘ 1
100 dBl.iWI‘n ’F‘\
90 dBpvim |
80 dBpv/m

[T26-1-0GHI-PEAR-WLAN-Z-4GHL_FLOC.LIN

T
70 dBpv/m

60 dBuv/m

[TS6-1-6GHZ-AV-WILAN-Z-4GHZ_FCC,LTM

]
S50 dBpvim

M’“—'MMW ISR, L I P R
=21 dam.lffm F1
Start 2.343 GHz Stop 2.443 GHz
Polarisation: V

Detector Detector

Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBuV/im] | to Limit | [dBuVim] [GHz] [dBuVim] | to Limit | [dBpV/m]

[dB] [dB]

all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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BTESTED FCC 3 e
IN GERMANY Band edge emission STC
according to
FCC §15.247, R55-247, FCC §15.209 RSS-Gen
Ref.-No.: 20/01-0029

Operation mode:

BT CH.O; 8DPSK; Low Edge

Input 1 AC Attt

RBW (EMI) 1 MHz MT

Receiver -il’@]

=

1=

ITSA-1-7GHz chhne Amp..TDF

0dé Preamp OFF Step TD Scan

Scan @l1Av Max@2Pk Max

L irrbil Check

110 dBptd/m

L ir1t’! ITS6-1-6GHZI-PEAK-WWLAN-2-4

PASS D2[2]
120 Hep mse—-suHEA0 AR - O R A ST
PASS M1[2]

41.97 db
-7.250000 MHz
96.06 dBpY/m

2.402000000 GHz

100 dBpv/m

20 dBpv/m

80 dBpv/m

[T56-1-6GHZ-PEAK-

LaMN-2-4GHZ

FCC.LIN

|
70 dBpv/m

60 dBu\.:'fm
[TSE-1-6GHZ -4 -WLA

T
S0 dBuv/m

30 dBpv/m
|

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: H

Detector Detector
Average Peak
Frequ. Level Margin Limit Resuit Frequ. | Level Margin | Limit Result
[GHz] [dBuVv/m] to Limit | [dBu\V/m] [GHz] [dBuV/m] | to Limit | [dBuV/m]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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Hopping mode
Band Edge Measurement were also performed in Hopping mode.

For hopping mode the 8DPSK mode was found as worst case and documented in this report.

BTESTED FCC 3 AST
IN GERMANY Band edge emission S c
according to
FCC §15.247, R55-247, FCC §15.209 RS5-Gen

Ref.-No.: 20/01-0029

Product: Transmitting/Receiving System

Sample: 01

Date: 25.06.2020

Operator: ™ pass fail
Remarks: Result: [ []
Operation mode: BT; Hopping 8DPSK; High Edge

Receiver @] ufl
RBW (EMI) 1 MHz ™T ls ITE6-1-7GHz ohne amp.. TOF

Input 1 aC Attt 0deé Preamp OFF Step TD Scan

Scan @1Av Max@2Pk Max

ITS6-LHAHEABAK-WLAN-2-4GHZ_FCC.LIN™ [PASS

120 quﬁ" k| Ll AL Sl & L 1@4_”.9

Ling IT56-1-6GHZ-PEAK-NLAN-2-4 |PASS
110 depv/m
100 dByv/m — ——
dg.?.m’,fm h\

20 dBpvym

70 dBpv/m

60 dBpvim

L_"'m—w--— SR ST, SEUSE e WP R W

S0 dBpv/m

40 dBpv/m L s s ey T i it

20 dauul*fm

Start 2.433 GHz Stop 2.533 GHz

Polarisation: V

Detector Detector

Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBp\V/m] to Limit [dBuv/m] [GHz] [dBpV/m] to Limit | [dBpVim]

[dB] [dB]
2,4840 4213 11,87 54,00 pass 25118 54,04 -19,96 74,00 | Pass
24880 41,91 12,09 54,00 pass
2,4908 4146 -12,54 54,00 pass
2,4940 41,37 -12,63 54,00 pass
2,4990 41,72 12,28 54,00 pass
2,5000 41,36 12,64 54,00 pass
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TESTED FCC3
I IN GERMANY Band edge emission STC

according to
FCC §15.247, RS§S-247, FCC §15.209 RSS-Gen

Ref-No.: 20/01-0029
Operation mode: BT; Hopping 8DPSK; High Edge

®

Receiver

RBW (EMI} 1 MHz M™MT 1= [T56-1-7GHz ohne aAmp.. TDF

Input 1 AC Attt 0dB Preamp OFF Step TD Scan
Scan @1lav Max@2Pk Max
ITSE-LiGHDREEK-WLAN-2-4GHZ_FCC LIN PASS
120 I:IBI.IEN he6-1-66HI-AV-WHEAMN-2-4G- PARS

Ling ITS6-1-6GHZ-PEAK-WLAN-2-4 [PASS
110 dBpv/m
100 dBpv/m
) dﬂWﬂWﬂWWWmﬁ

80 dBuv/m
70 dBuv/m
60 dBuv/m
e
50 dBpv/m
s S P T e R
40 depv/m S — S e
30 dBu\rl’im .
Start 2.433 GHz Stop 2.533 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Resuit
[GHz] [dBpvim] to Limit | [dBuV/m] [GHz] [dBpVim] | to Limit | [dBpVim]
[dB] [dB]
2,4840 4222 11,78 54,00 pass 25100 54,08 -19,92 74,00 | Pass
24865 41,72 -12,28 54,00 pass
2,4900 4147 12,53 54,00 pass
241938 41,26 12,74 54,00 pass
2,4985 4141 -12,59 54,00 pass
25000 41,26 12,74 54,00 pass
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TESTED FCC 3
I IN GERMANY Band edge emission STC

according to
FCC §15247, RSS-247, FCC §15.209 RSS-Gen

Ref-No.: 20/01-0029
Operation mode: BT; Hopping 8DPSK; Low Edge

Receiver -l’@]

(=)

RBW (EMI) 1 MHz MT 1= ITEA-1-7GHz chhe Amp. . TDF

Input 1 AC  Att 0dB Preamp OFF Step TD Scan
Scan @ lAv Max@zZPk Max

Lir+il Check PASS D2[2] 41.09 dB
120 e fhsbe-1-66HI-AV-WAN-2-1cHPARE -12.2:50000 MHz

Ling ITS56=-1-6GHZ-PEAK LAN-2-4 |PASS M1[2] 99.63 dBpV/m

2.406000000 GHz
110 dBpvim
‘ M1

100 dBuv/m

90 de \.L I. l | | W

80 dBuy/m
[To6-1-6GHZ-PEAK-WLAN-2-4GHZ _FCC.LIM g

|
70 dBpv/m

60 dBLv/m '
ITS56-1-60H -8 -\WLAN-2-4GHZ FCC,LIN - |
e NPT ISP SRR W '

50 dBuY/m—

30 dBu\;ﬁ M

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: V

Detector Detector

Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpV/m] to Limit [dBuV/im] [GHz] [dBuVim] | to Limit | [dBuVim]

[dB] [dB]

all emissions are 10dB below limit pass all emissions are 10dB below limit pass
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|TESTED FCC 3
IN GERMANY Band edge emission

according to
FCC §15.247, RS5-247 FCC §15.209 RSS-Gen

BESTC

Ref -No: 20/01-0029
Operation mode: BT; Hopping 8DPSK; Low Edge

Receiver -l@]

(=)

RBW (EMI} 1 MHz ™MT 1s ITE6-1-7GHz ohne &mp.. TDF

Input 1 AC Att 0dB Preamp OFF Step TD Scan
Scan @1lAv Max@Z2Pk Max

L in+il Check PASS M1[2] 98.13 dBpv/m
120 U RS- GHE A= AR S G Pt e 2.416000000 GHz

Ling ITS6=-1-6GHI-PEAK LAN-2-4 |[PASS D2[2] 44.28 dB

23.250000 MHz
110 dByvfm
M1
100 dBuv/m
90 dBpv/m IH: l! : ﬂ
80 dBuv/m
[TS6-1-0GH7 -PEAK-WLAN-Z-4GHZ FCC LIM
[

70 dBpv/m
60 dBu\.:’fm
[T36-1-6GHZ-AV-WLAN-Z2-4GHZ_FCC .LIN Dz
SO dBuv/m
mmr e I B R
20 dBu\.lffm Fl

Start 2.343 GHz

Stop 2.443 GHz

Polarisation: H

Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBpV/m] to Limit | [dBuVvim] [GHz] [dBpVim] | to Limit | [dBpv/m]
[dB] [dB]
all emissions are 10dB below limit pass all emissions are 10dB below limit pass

Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the

requirements for the Band Edges / Out of Band Emission.
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7.7. Occupancy Time

Applied standards

-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C 8§15.247 (a) (1) (iii)

-RSS-247 issue 2 Section 5.1 (d)

Test Requirements

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channel employed.

No requirements for Digital Transmission System.

Discription

[Test time period] = [Limit] x [Channels] =0.4sx79=31.6s

Measurement

The Measurement was performed on: 18.02.2020

DH5 / 3-DH5 Packet

DH5 Packet permit maximum 1600/79/6 = 3.37 hops per second in each channel (5 time slots RX, 1 time

slot TX). The Dwell time is the time duration of the pulse times 3.37 hops/sec. x 31.6 sec. = 106.6 hops
within 31.6 seconds

Pulse duration of Lowest Channel

MultiView -~ | Spectrum o
Ref Level 10.00 dBm ® RBW 500 kHz SGL
Att 20dB ® SWT 15ms VBW 2MHz
TRG:VID
1 Zero Span TPk Max
D2[1] -1.65 dB
2.8950 ms
0 dem M1[1]—-7.49 dBm.
Wi 0.0000000 s
‘L,‘MN D2
F=yavaem v irnnd ) (W S| - BT T e > T RS e
TRG -16.000 dBm
-20 dem
-30 dem
-40 dem
-50 dBr
-60 def
% 1B AM 30 0 oA
70 de \W\“mwm vu W “WH
-80 dem
TRG
!
CF 2,402 GHz 1001 pts 1.5 ms/
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Pulse duration of Middle Channel
MultiView /| Spectrum
Ref Level 10.00 dBm ® RBW 500 kHz SGL
Att 20dB ® SWT 15ms VBW 2 MHz
TRG:VID
1 Zero Span
D2[1] -1.67 dB
2.8950 ms
0 dBm M1[1]—-6.98 dBm
M1 0.0000000 s
m - ‘WWZ MWMMMWM va»mwwmwww MWMMNWM
TRG -16.000 dBm
-20 dBm
-30 dem
-40 dBrm
-50 derm
-60 dBm
70 dergids b A o oL M
t ]II"‘IU'\' A il wn “I( WW
-80 dem
TEG
CF 2.441 GHz 1001 pts 1.5 ms/

Pulse duration of Highest Channel

MultiView /| Spectrum
Ref Level 10.00 dBm @ RBW 500 kHz SGL
Att 20dB ® SWT 15ms VBW 2 MHz
TRG:VID
1 Zero Span
D2[1] -1.70 dB
2.8950 ms
0 dBm M1[1]}—-6.89 dBm
M1 0.0000000 s
4
WW; L At SVER S PURPENR SRV, W\MA}’\N—«M PP At ]
“10'dEh [Mscnpny
TRG -16.000 dBm
-20 derh
-30 dBrm
-40 dBrh
-50 derp
-60 dBr
bl [T Lt
-70 ey W“b% ‘r"lrw“Mu
-80 dBm
TRG
CF 2.48 GHz 1001 pts 1.5 ms/
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DH3/ 3-DH3 Packet:

DH3 Packet permit maximum 1600/79/4 = 5.06 hops per second in each channel (3 time slots RX, 1 time
slot TX). The Dwell time is the time duration of the pulse times 5.06 hops/sec. x 31.6 sec. = 160 hops within

31.6 seconds

Pulse duration of Lowest Channel

MultiView -~ | Spectrum -
Ref Level 10.00 dBm @ RBW 500 kHz SGL
Att 20dB ® SWT 15ms VBW 2 MHz
TRG:VID

1 Zero Span ax

D2[1] -1.45 dB
1.6350 ms
0 dem M1[1}—-=7.52 dBm
i 0.0000000 s
Y yo
TRG -16.000 dBm

-20 dem
-30 dem
-40 dem
-50 dBr
-60 dem
70 dﬂnmlﬂmfm vww\['nw"r “']Lpﬁ L ey 'hb" i jllJ 'Wi"\]“w
-80 dem

TRG
|
CF 2,402 GHz 1001 pts 1.5 ms/

Pulse duration of Middle Channel

MultiView | Spectrum
Ref Level 10.00 dBm ® RBW 500 kHz SGL
Att 20dB ® SWT 15ms VBW 2MHz
TRG:VID
1 Zero Span TPk Max
D2[1] -1.50 dB
1.6350 ms
0 dém M1[1]—-6.89 dBm
M1 0.0000000 s
A 4 yo
o ey T e R [sidossiissmgnnsy R
TRG -16.000 dBm
-20 dBip
-30 dBh
-40 dBrh
-50 dBrh
-60 dBm
-70 def J. IM .‘le | 3ot ) Wl
n]r i) ]’ v ‘[ V'JW' i
-80 dBm
TRG
1
CF 2.48 GHE 1001 pt_s 1.5 ms/
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Pulse duration of Highest Channel

MultiView | Spectrum

Ref Level 10.00 dBm @ RBW 500 kHz SGL
Att 20dB ® SWT 15ms VBW 2 MHz
TRG:VID
1 Zero Span
D2[1] -1.50 dB
1.6350 ms
0 dem M1[1]—-=6.89 dBm
M1 0.0000000 s
¥ o
v T T e Dl [y [
TRG -16.000 dBm
-20 dem
-30 dem
-40 dem
-50 dBm
-60 dem
-70 dbf J !}\ A.I LY I J. ) )
i T ' Ll Ty W i
-80 dem
TRG

CF 2.48 GHz 1001 pts 1.5 ms/
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DH1 /2-DH1 Packet:
DH1 Packet permit maximum 1600/79/2 = 10.12 hops per second in each channel (1 time slots RX, 1 time

slot TX). The Dwell time is the time duration of the pulse times 10.12 hops/sec. x 31.6 sec. = 320 hops within
31.6 seconds

Pulse duration of Lowest Channel

MultiView -~ | Spectrum
Ref Level 10.00 dBm ® RBW 500 kHz SGL
Att 20dB ® SWT 10 ms VBW 2 MHz
TRG:VID
1 Zero Span
D2[1] -2.20 dB
385.00 ps
0 dBm M1[1]—=7.51 dBm
1 0.00000000 s
¥ o
=10 dem M ™, i . = |
TRG -16.000 dBm
-20 dem
-30 dem
40 derr J
90 dem (
60 dBm
7 dh i il vnt m | | ] a0 ML TIR
L LT WWMW Ll R
-80 def
TRG
CF 2,402 GHz 1001 pts 1.0 ms/

Pulse duration of Middle Channel

MultiView | Spectrum v

Ref Level 10.00 dBm @ RBW 500 kHz SGL
Att 20dB ® SWT 10ms VBW 2 MHz
TRG:VID
1 Zero Span
D2[1] -2.20 dB
385.00 ps
0 dBm M1f1]— =6.95 dBm
W1 0.00000000 s
3 o
90 dem LL“[;‘ [, [, ﬁr,- ﬁ’1ﬂl [t [Mian [
TRG -16.000 dBm
-20 dem
-30 dem
-40 dem
-40 dem [ { [ ‘l [
g0 der
7 J [T TTIRN bl )l ) gl
il Wi ety KU T

-80 dBm

TRG
CF 2.441 GHz 1001 pts 1.0 ms/
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Pulse duration of Highest Channel
MultiView - Spectrum -

Ref Level 10.00 dBm @ RBW 500 kHz SGL
Att 20dB ® SWT 10 ms VBW 2 MHz
TRG:VID
1Zero Span
D2[1] -2.14 dB
385.00 ps
0 dem M1[1]— -6.86 dBm
M1 0.00000000 s
b D2

-10 dBm r T

TRG -16.000 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm H

=

=]

e e o — g

TRG
1

CF 2.48 GHz 1001 pts 1.0 ms/

Time of occupancy (Dwell Time):
Data Packet Frequency H_ops in 'I_'est DE:JalltSign Dwell Time Limit Result
[MHZz] time period [ms] [s] [s]

DH5/3-DH5 2402 106.6 2.895 0.309 0.400 PASS
DH5/3-DH5 2441 106.6 2.895 0.309 0.400 PASS
DH5/3-DH5 2480 106.6 2.895 0.309 0.400 PASS
DH3/3-DH3 2402 160 1.635 0.262 0.400 PASS
DH3/3-DH3 2441 160 1.635 0.262 0.400 PASS
DH3/3-DH3 2480 160 1.635 0.262 0.400 PASS
DH1/2-DH1 2402 320 0.385 0.123 0.400 PASS
DH1/2-DH1 2441 320 0.385 0.123 0.400 PASS
DH1/2-DH1 2480 320 0.385 0.123 0.400 PASS

Formula: [Dwell time] = [Hops in Test time period.] x [Pulse Duration]

Results
From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the Time of occupancy (dwell time).
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7.8. 99% Power Bandwidth

Applied standards
-RSS-Gen issue 5 Section 6.7

Test equipment and test set up
Test equipment used for conducted measurements as given in clause Test equipment of this report.
Test setup used for conducted measurements as given in clause Test setups of this report.

Description

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper
frequency limits, the mean powers are each equal to 0.5% of the total mean power of the given emission.
The 99% power bandwidth function of the instrument was used for the measurement.

Measurement

The Measurement was performed on: 18.02.2020
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Lowest operating frequency - GFSK
MultiView | Spectrum

Ref Level 20.00 dBm
Att 30dB  SWT 419 ps (~8.2 ms

® RBW 10 kHz

VBW 30 kHz Mode Auto FFT

1 Occupied Bandwidth 1PK X
-3.60 dBm
2.40181770 GHz
10 dBm:
0 dem
Mt
T2
-20 dBm o \lm“v W e
1A ;
J i
-40 dem "\\
W M /\M n
\/V v 4 \f\
M ]
-70 dem
CF 2.402 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table

Type | Ref | Trc | X-Value Y-Value | Function Function Result |

M1 1 2.4018177 GHz -3.60 dBm Qcc Bw 849.477993912 kHz

T1 i 2.40156297 GHz -24.74 dBm Occ Bw Centroid 2.401987706 GHz

T2 1 2.40241244 GHz -20.57 dBm Occ Bw Freq Offset -12.294043444 kHz

Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHz] Result
0 2402 849.478 -/- Pass

Middle Operating Frequency - GFSK

MultiView | Spectrum
Ref Level 20.00 dBm @ RBW 10 kHz
Att 30dB  SWT 419 ps (~8.2 ms) VBW 30 kHz Mode Auto FFT
1 Occupied Bandwidth 1 X
M1[1] -3.44 dBm
2.44081770 GHz
10 dBm:
0 dem e
¥
A% A
M\ .
-20 dBm W o T i
-30 dem WﬂvﬂN J\W
-40 dBm A
) LAY Al A VN
50 dB‘..\/_’N 7 P \/\-\
-70 dem
CF 2.441 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.4408177 GHz -3.44 dBm Occ Bw 849.133368524 kHz
T1 i 2.44056188 GHz -24.35 dBm Occ Bw Centroid 2.440986448 GHz
T2 1 2.44141102 GHz -20.75 dBm Occ Bw Freq Offset -13.551592621 kHz
Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHz] Result
39 2441 849.133 -/- Pass
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Highest Operating Frequency - GFSK

MultiView | Spectrum

Ref Level 20.00 dBm

® RBW 10 kHz

Att 30dB  SWT 419 us (~8.2 ms V¥BW 30 kHz Mode Auto FFT
1 Occupied Bandwidth
M1[1] -3.54 dBm
2.47981770 GHz
10 dém
0 dem
A% N A
-10 dBm i o
T8
o A Bl
30 dBm /\/\/\/\/ N M
-40 dBm .
-70 dBm
CF 2.48 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4798177 GHz -3.54 dBm Qcc Bw 849.470480615 kHz
T1 1 2.47955993 GHz -24.51 dBm Occ Bw Centroid 2.479984666 GHz
T2 1 2.4804094 GHz -20.09 dBm Occ Bw Freq Offset -15.334194895 kHz
Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHz] Result
79 2480 849.470 -/- Pass

Lowest operating frequency — mw/4-DQPSK

MultiView | Spectrum
Ref Level 20.00 dBm @ RBW 10 kHz
Att 30dB  SWT 419 s (~8.2 ms)  VBW 30kHz Mode Auto FFT
1 Occupied Bandwidth 1Pk X
-3.39 dBm
2.40182020 GHz
10 dBm
0 dBm: e
e f\AW o A”/\W/\
T1 MW \“Ti:
-20 dem ,\/\TM‘ if 9\/\
-30 dém ﬁ /\V\
soiBm—~ W\j\m[\"ﬂ p\/\fj\v
-60 dBm
-70 dém
CF 2.402 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4018202 GHz -3.39 dBm Occ Bw 1.134124056 MHz
T1 i 2.40140999 GHz -20.84 dBm Occ Bw Centroid 2.401977051 GHz
T2 1 2.40254411 GHz -19.79 dBm Occ Bw Freq Offset -22.9494932 kHz
Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHZz] Result
0 2402 1134.124 -/- Pass
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Middle Operating Frequency —

MultiView | Spectrum

1/4-DQPSK

Ref Level 20.00 dBm
Att 30dB  SWT 419 us (~8.2 ms
1 Occupied Bandwidth

10 dem

® RBW 10 kHz
VBW 30 kHz

Mode Auto FFT

M1[1] -3.17 dBm

2.44082020 GHz

0 dem

-10 dBm

T

-20 dBm

T

gy

-30 dBm /\//\.
-40 dBm

[V

W

50'dBm s
-60 dBm
-70 dem
CF 2.441 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4408202 GHz -3.17 dBm Qcc Bw 1.138242253 MHz
Tl 1 2.44040835 GHz -21.16 dBm Occ Bw Centroid 2.440977474 GHz
T2 1 2.44154659 GHz -20.54 dBm Occ Bw Freq Offset -22.526133101 kHz
Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHz] Result
39 2441 1138.242 -/- Pass

Highest Operating Frequency — m/4-DQPSK

MultiView | Spectrum
Ref Level 20.00 dBm @ RBW 10 kHz
Att 30dB  SWT 419 s (~8.2 ms)  VBW 30kHz Mode Auto FFT
1 Occupied Bandwidth 1Pk X
-3.31 dBm
2.47981770 GHz
10 dBm
0 dBm: e
h AT
-10 dém
T A IR o *
] Ty, 5
20 dBm /\/\/J i M/\
-30 dém /V V\
A
-40 dBm
LY AN AW
50 dBm—y4
-60 dBm
-70 dém
CF 2.48 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4798177 GHz -3.31 dBm Occ Bw 1.139647536 MHz
T1 i 2.47940554 GHz -22.20 dBm Occ Bw Centroid 2.479975359 GHz
T2 1 2.48054518 GHz -20.27 dBm Occ Bw Freq Offset -24.640505778 kHz
Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHZz] Result
79 2480 1139.648 -/- Pass
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Lowest operating frequency — 8DPSK

MultiView | Spectrum

Ref Level 20.00 dBm

® RBW 10 kHz

Att 30dB  SWT 419 ps (~8.2 ms)  VBW 30 kHz Mode Auto FFT
1 Occupied Bandwidth X
M1[1] -3.75 dBm
2.40214990 GHz
10 dBm:
0 dem
pp At e
_20 dem /\(\/IV}“"\‘V/‘ [\\/V\vw \\&iw\
X TA\
30 dBm f V\
-40 dBm A
TAYAATNL WAV VI\J\/\”\NMA
m—4—y
-60 dem
-70 dem
CF 2.402 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.4021499 GHz -3.75 dBm Occ Bw 1.139816775 MHz
T1 i 2.4014081 GHz -22.38 dBm Occ Bw Centroid 2.401978007 GHz
T2 1 2.40254792 GHz -20.27 dBm Occ Bw Freq Offset -21.99301551 kHz
Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHz] Result
0 2402 1139.817 -/- Pass

Middle Operating Frequency — 8DPSK

MultiView | Spectrum

Ref Level 20.00 dBm

® RBW 10 kHz

Att 30dB  SWT 419 us (~8.2 ms) _ VBW 30 kHz Mode Auto FFT
1 Occupied Bandwidth <
M1[1] -3.59 dBm
2.44114990 GHz
10 dem
0 dém L

-10 dBm

PN

N n
AR

NY kww

-20 dBm

-30 dBm

-40 dBm

RATIYOL

-60 dBm

-70 dem
CF 2.441 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.4411499 GHz -3.59 dBm Occ Bw 1.14227088 MHz
T1 1 2.44040583 GHz -23.44 dBm Occ Bw Centroid 2.440976964 GHz
T2 1 2.4415481 GHz -20.19 dBm Occ Bw Freq Offset -23.036463639 kHz
Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHZz] Result
39 2441 1142.271 -/- Pass
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Att

Highest Operating Frequency — 8DPSK

MultiView | Spectrum

Ref Level 20.00 dBm e

30 dB  SWT 419 s (~8.2 ms

1 Occupied Bandwidth

RBW 10 kHz

VBW 30 kHz Mode Auto FFT

M1[1]
2.48014740 GHz
10 dBm:
0 dem
n o SN A
-10 dem
T A A R Y
-20 dBm /\nﬁm i \;\/\/\
-30 dem I\‘ V\
-50 dem—3 /\J\[/V\
-60 dBm
-70 dem
CF 2.48 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table
Type | Ref | Trc | X-Value Y-Value | Function Function Result |
M1 1 2.4801474 GHz -3.87 dBm Occ Bw 1.144609483 MHz
T1 1 2.47940305 GHz -23.14 dBm Occ Bw Centroid 2.479975352 GHz
T2 1 2.48054766 GHz -21.02 dBm Occ Bw Freq Offset -24.648207607 kHz
Channel Frequency [MHz] 99% Power Bandwidth [kHz] Limit [kHz] Result
79 2480 1144.609 -/- Pass
Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the 99% Power Bandwidth.
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8. Test

Test equipment used for Conducted Mains emissions:

equipment

Kind of equipment Manufacturer | Type Ident no. | Serial no. Calibrated _Callbratlon
on (y-m) interval
. Rohde &
Test-Receiver ESHS30 10571 842053/008 | 2019 — Mar. | 3 years
Schwarz
Software PKM PKM U5/6 -/- V1.01.03 -/- -/-
Line impedance Rohde & ESH2-75
stabilisation network Schwarz 10139 879675/028 | 2019 — Jan. | 3 years
(LISN)
Shielded room Siemens (6,2x4,7x3,3)m
(I xw x h) 10113 1 -/- -/-
DC —10 GHz
Test equipment used for radiated Measurements:
Kind of equipment | Manufacturer |Type Ident no. | Serial no. Calibrated _Callbratlon
on (y-m) interval
Signal Spectrum
Rohde & FSW 26
érlliazlyzer 2Hz - 26.5 Schwarz Instrument FW 2.60 11571 102047 2019-Jan. 3 years
ESR7 EMI Rohde & ESR7
Testreceiver 7GHz Schwarz 11676 101694 2018-March | 3 years
. Rohde & 2017-March | 3 years
Test-Receiver Schwarz ESVS30 10572 833825/010 2020-April | 3 years
Antenna
9 kHz — 30 MHz EMCO 6502 10546 2018 2017-Nov. |3years
Antenna Chase CBL6111C
30 MHz — 1 GHz 10022 1064 2019-Dec. 3 years
Antenna ;
1GHz — 18 GHz Electro Metric RGA50/60 10273 2753 2017-Nov. |3 years
Broadband-
Hornantenne Schwarzbeck BBHA 9170 11580 ElBHAQNOG 2019-Dec. |3 years
15 - 26,5 (40) GHz
Broadband-
Preamplifier Schwarzbeck BBV9718 11231 9718-002 2017-Okt. 3 years
1-18 GHz
Preamplifier
18 - 40 GHz CERNEX CBM18403523 11679 29711 2019 - July |3years
FlexCore-SMA11-
Cable el-spec GmbH SMA11-8000-ARM 11625 -/- 2017-Dec. |3 years
Shielded SACS "SEMI-
room/Chamber Frankonia ANECHOIC- 11609 004/16 2019-March | 3 years
CHAMBER"
Band Reject Filter Telemeter BRF-2450-150- 11243 -I- -I- -I-

7-N (0441)
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Test equipment used for Band Edge Measurements:

Kind of equipment | Manufacturer |Type Ident no. | Serial no. Calibrated pallbratlon
on (y-m) interval
ESR7 EMI Rohde & ESR7
Testreceiver 7GHz Schwarz 11676 101694 2018-March | 3 years
Antenna Electro Metric | RGA50/60 10273 2753 2017-Nov 3 years
1GHz — 18 GHz S A
FlexCore-SMA11-
Cable el-spec GmbH SMA11-8000-ARM 11625 -/- 2017-Dec. |3 years
Shielded SACS "SEMI-
r00m/Chamber Frankonia ANECHOIC- 11609 004/16 2019-March | 3 years
CHAMBER"
Test equipment used for conducted measurements:
Kind of equipment | Manufacturer |Type Ident no. | Serial no. Calibrated _Callbratlon
on (y-m) interval
Signal Spectrum
Rohde & FSW 26
é?_iazlyzer 2Hz - 26.5 Schwarz Instrument FW 2.60 11571 102047 2019 - Jan. |3 years
. Rohde & ESR7
EMI-Test-Receiver Schwarz Instrument EW 3.36 11505 101103 2017 - Nov. | 3 years
Automatisation unit
; Rohde & OSP120 and
RF switch and power Schwarz OSP B157 11573 101282 2017 - Dec. | 3 years
meter
FlexCore-SMA11-
Cable el-spec GmbH SMA11-8000-ARM 11625 -/- 2017 - Dec. | 3 years

All measurements were made with measuring instruments, including any accessories that may affect test
results, calibrated according to the requests of ISO/IEC 17025 according to which the test site is accredited
from DAKKS. Measurement of conducted mains emissions was made with instruments conforming to
American National Standard Specification, ANSI C63.4-2014.

Test equipment to support EUT functions:

Kind of equipment Manufacturer Type Ident no.
Laptop DELL Inspiron 11488
AC-Adaptor [Laptop/EUT] DELL DA130PE1-00 Part of 11488
Test Adaptor Board Vestel (Client) 17TESTO02 Client
Software Provided by Vestel (Client) | CyBluetool -/-
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9. Test Setups

Block diagram Conducted Mains emissions

vertical conducting plane

EUT Test receiver
40 cm
A /
/
L
80|cm
8(ytcm
LISN
|
Groundplane
EUT 10cm  non EUT component
¢ —>
80 em / Q &l 80 cm
|_| / A N NV
80 cm
to test receiver p o 40km \O
v LISN

LISN




IN GERMANY 20/01-0029

STC ITESTED Testreport no- Page 73 of 79 pages

Block diagram Radiated emissions
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Block diagram for conducted measurements

Test Receiver/Analyzer EUT USB-SPI-interface host PC
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10. Measurement uncertainty

according to CISPR 16-4-2 Edition 2.0 2011-06

Measurement

calculated uncertainty
Ulab

Specified CISPR uncertainty
according CISPR 16-4-2
Edition 2.0 2011-06, table 1

Ucispr

Conducted disturbance at mains
port using AMN
9 kHz — 150 kHz

3.6dB

3.8dB

Conducted disturbance at mains
port using AMN
150 kHz — 30 MHz

3.2dB

3.4dB

Magn. fieldstrength
9kHz - 30MHz

3.4dB

Radiated disturbance (electric field
strength in the SAC)
30 MHz to 1 000 MHz

4.7 dB

Radiated disturbance (electric field
strength in the SAC)
1 GHz to 26.5 GHz

4.1dB

Measurement

calculated uncertainty

Maximum measurement

Ulab uncertainty
Channel Bandwidth +1.17 % +5 %
RF output power, conducted +1.36 dB +1.5dB
Power Spectral Density, conducted +1.99 dB +3 dB
Unwanted Emissions, conducted +1.71 dB +3 dB
All emissions, radiated +4.8 dB +6 dB
Temperature +0.72 °C +3°C
+0.76 % (DC up to 40V)
Supply voltages +3 %
+1.74 % (AC 50Hz up to 400V)
Time +0.012 % 5%

The measurement uncertainty describes the overall uncertainty of the given measured value during the
operation of the EUT in the above mentioned way.

The measurements uncertainty was calculated in accordance with CISPR 16-4-2 Edition 2.0 2011-06.

The measurement uncertainty was given with a confidence of 95 % (k = 2).
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11. Photos setup

Refer to “0029-fcc-ised-photos test setup.pdf” file
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12. Conclusions

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the relevant §15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz.

From the measurement data obtained, the tested sample was considered to have COMPLIED with the

requirements for the relevant RSS-247 issue 02 Digital Transmission Systems (DTSs), Frequency Hopping
Systems (FHSs) and Licence-Exempt Local Area Network (LE-LAN) Devices.

Following specific modifications and/or special attributes are necessary to pass the above mentioned
requirements:

none

28.09.2020 M. Beindl, Laboratory Engineer /'10-—-"“/{ ﬁ C""‘"%

Erstellt am/prepared on (Name/name / Stellung/position) (Unterschrift/signature)

28.09.2020 A. Tropmann, Head of Laboratory %éﬁ %..__,

Freigabe am/released on (Name/name / Stellung/position) (Unterschrift/signature)



: TESTED Test report no.:
BsTC IIN GERMANY 20/01-0029

Page 79 of 79 pages

13. Photos of tested sample

Refer to “0029-fcc-ised-ext-photos.pdf” file

End of test report






