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1. Conducted measurements on RF-antenna port
1.1. Duty Cycle

@

RBW 3 MHz
VBW 10 MHz

Marker 2 [T1

-3.75 dBm

Ref 10 dBm Att 35 dB SWT 1.15 ms 624.759615 us
10 Markdgr 1 [T1
-3.91 dBm

| 352.003205 us

0 T

y
TRG —-5. dBm

F-10
F-20
F—30
--a0 “ J k V‘AH
=-50
F-60
--70
--80

=90

Center 2.442 GHz

CETECOM_TR19_1 0103601T07a Al

115 us/

Duty Cycle for Channel 39 (2442 MH2z)



Annex 1 to Test Report 19-1-0103601T07a-C1, Page 4 of 46

CETECOM
PR

1.2. Maximum Conducted Output Power (Average)

RF output power (2402 MHz; 10,000 dBm; 1 MHz)

Result
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle Result
(MHz) (dBm) (dBm) (dBm) (%)
2402.000000 -4.8 30.0 -4.8 56.952 | PASS
35T
30
201
10+
S 1
s}
© |:| +
£ |
2 0t
(0]
o 1
20T -4.833 dBri
_3|:| +
i 0.1 0.2 0.3 0.4 0.5 0.6
Timeins
Gated Trace Oy erall Lirmit
RF output power (2442 MHz; 10,000 dBm; 1 MHz)
Result
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle Result
(MHz2) (dBm) (dBm) (dBm) (%)
2440.000000 -4.4 30.0 -4.4 56.949 | PASS
35T
an
20
10
S 4
is)
© D 4
£ ]
S a0+
Q
Q 4
20 -4.366 dBr
_3|:| 4
0 0.1 0.2 0.3 0.4 0.5 0.6
Timeins
Gated Trace Cryerall Lirmit
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RF output power (2480 MHz; 10,000 dBm; 1 MHz)

Result
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle Result
(MHz) (dBm) (dBm) (dBm) (%)
2442.000000 -4.4 30.0 -4.4 56.949 | PASS
35
an
a0+
c 10 :
m
© D 4
£ |
2 -0t
(]
9 1
20T -4.399 dBr
_3|:| -+
0 0.1 0.2 0.3 0.4 0.5
Timeins
Gated Trace v erall Lirnit
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1.3. Maximum Conducted Output Power (Peak)
Peak output power (Sweep) (2402 MHz; 10,000 dBm; 1 MHz)

Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2402.000000 -4.8 30.0 | PASS

20T

10+
e | 2.401940594 GHz
Q 0t -4,786 dBm
£ \ 4
T
>
Q
-

2402

23919
Frequency in MHz
Connector 1 X Peak Connector 1
Setting Instrument Target Value
Value

Start Frequency 2.39900 GHz 2.39900 GHz
Stop Frequency 2.40500 GHz 2.40500 GHz
Span 6.000 MHz 6.000 MHz
RBW 2.000 MHz >=1.000 MHz
VBW 10.000 MHz >=6.000 MHz
SweepPoints 101 ~101
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 4 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.08 dB 0.50 dB
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Peak output power (Sweep) (2442 MHz; 10,000 dBm; 1 MHz)

Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2442.000000 -4.2 30.0 | PASS

20
10+

S

o 0+

o

=

©

>

()

—

2439
Frequency in MHz
Connector 1 X Peak Connector 1
Setting Instrument Target Value
Value

Start Frequency 2.43900 GHz 2.43900 GHz
Stop Frequency 2.44500 GHz 2.44500 GHz
Span 6.000 MHz 6.000 MHz
RBW 2.000 MHz >=1.000 MHz
VBW 10.000 MHz >=6.000 MHz
SweepPoints 101 ~101
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 4 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.10dB 0.50dB
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Peak output power (Sweep) (2480 MHz; 10,000 dBm; 1 MHz)

Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2480.000000 -4.8 30.0 | PASS

20T
10

g

a 0+

o

£

©

>

Q

-

2480

2477
Frequency in MHz
Connectar 1 X Peak Connectar 1
Setting Instrument Target Value
Value

Start Frequency 2.47700 GHz 2.47700 GHz
Stop Frequency 2.48300 GHz 2.48300 GHz
Span 6.000 MHz 6.000 MHz
RBW 2.000 MHz >=1.000 MHz
VBW 10.000 MHz >=6.000 MHz
SweepPoints 101 ~101
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50dB
Run 6 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.14 dB 0.50 dB
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1.4. Minimum Emission Bandwidth 6 dB
Minimum Emission Bandwidth 6 dB (2402 MHz; 10,000 dBm; 1 MHz)

6 dB Bandwidth

CETECOM_TR19_1 0103601T07a Al

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge Right
(MHz) (MHz) (MHz) (MHz) (MHz)
2402.000000 0.701298 0.500000 2401.649351 2402.350649
(continuation of the "'6 dB Bandwidth'* table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2402.000000 -4.6 | PASS
5 f—
D +
S
m
e}
£
2
4
701,295 kH;I
2401 2401.5 240z 2402.5 2403
Frequency in MHz
Setting Instrument Target Value
Value
Start Frequency 2.40100 GHz 2.40100 GHz
Stop Frequency 2.40300 GHz 2.40300 GHz
Span 2.000 MHz 2.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~300.000 kHz
SweepPoints 155 ~40
Sweeptime 2.500 ms AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 15.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50dB
Run 8/ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.01dB 0.50 dB
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Minimum Emission Bandwidth 6 dB (2442 MHz; 10,000 dBm; 1 MHz)

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge Right
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2442.000000 0.688311 0.500000 2441.649351 2442.337662
(continuation of the "6 dB Bandwidth'* table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2442.000000 -4.2 | PASS
5 e
D -+
S
0s]
©
£
2
]
BEE.311 kH§|
2441 2441.5 2442 24425 2443
Frequency in MHz
Setting Instrument Target Value
Value
Start Frequency 2.44100 GHz 2.44100 GHz
Stop Frequency 2.44300 GHz 2.44300 GHz
Span 2.000 MHz 2.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~300.000 kHz
SweepPoints 155 ~40
Sweeptime 2.500 ms AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 15.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 8/ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.04 dB 0.50 dB
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Minimum Emission Bandwidth 6 dB (2480 MHz; 10,000 dBm; 1 MHz)

6 dB Bandwidth
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DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge Right
(MHz) (MHz) (MHz) (MHz) (MHz)
2480.000000 0.688311 0.500000 2479.649351 2480.337662
(continuation of the "6 dB Bandwidth'* table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 -4.4 | PASS
5 e
D -+
S
0s]
©
£
2
]
BEE8.311 kH§|
24749 2479.5 24a0 2450,5 2481
Frequency in MHz
Setting Instrument Target Value
Value
Start Frequency 2.47900 GHz 2.47900 GHz
Stop Frequency 2.48100 GHz 2.48100 GHz
Span 2.000 MHz 2.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~300.000 kHz
SweepPoints 155 ~40
Sweeptime 2.500 ms AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 15.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 6 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.10dB 0.50 dB
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1.5. Power Spectral Density
Peak Power Spectral Density (2402 MHz; 10,000 dBm; 1 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2402.000000 2401.990000 -13.541 8.0 | PASS
10T
|:| -+

I

i)

©

£

2

3

2401,256 2401.4 2401.6 2401.8 2402 2402.2 2402.4 24026 240275
Frequency in MHz
Lirmit Sum Lewvel ¢ FSD
Setting Instrument Target Value
Value

Start Frequency 2.40125 GHz 2.40125 GHz
Stop Frequency 2.40275 GHz 2.40275 GHz
Span 1.500 MHz 1.500 MHz
RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >=30.000 kHz
SweepPoints 301 ~ 300
Sweeptime 60.000 ms AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 25.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 3/ max. 150 max. 150
Stable 2/2 2
Max Stable Difference 0.00 dB 0.50 dB
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Peak Power Spectral Density (2442 MHz; 10,000 dBm; 1 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2442.000000 2441.990000 -13.048 8.0 | PASS
10
D +

S

0a]

o

£

<

3

2441,25 2441.4 2441.6 2441.8 2442 24422
Frequency in MHz
Limnit Sum Level L 2 PSD
Setting Instrument Target Value
Value

Start Frequency 2.44125 GHz 2.44125 GHz
Stop Frequency 2.44275 GHz 2.44275 GHz
Span 1.500 MHz 1.500 MHz
RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 301 ~ 300
Sweeptime 60.000 ms AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 25.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50dB 0.50 dB
Run 3/ max. 150 max. 150
Stable 2/2 2
Max Stable Difference 0.18dB 0.50 dB
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Peak Power Spectral Density (2480 MHz; 10,000 dBm; 1 MHz)

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2480.000000 2479.990000 -13.383 8.0 | PASS
10+
D +4

e

i)

©

£

°

3

2479.25 2479.4 2479.6 2479.8 2480 2430.2 2430.4 24806 248075
Frequency in MHz
Lirniit Surn Level L 2 PSD
Setting Instrument Target Value
Value

Start Frequency 2.47925 GHz 2.47925 GHz
Stop Frequency 2.48075 GHz 2.48075 GHz
Span 1.500 MHz 1.500 MHz
RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >=30.000 kHz
SweepPoints 301 ~ 300
Sweeptime 60.000 ms AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 25.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 3/ max. 150 max. 150
Stable 2/2 2
Max Stable Difference 0.18 dB 0.50dB
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1.6. Occupied Channel Bandwidth 99%
Occupied Channel Bandwidth 99% (2402 MHz; 10,000 dBm; 1 MHz)

99 % Bandwidth

CETECOM_TR19_1 0103601T07a Al

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge Right
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2402.000000 1.025000 2401.495000 2402.520000
(continuation of the "'99 % Bandwidth" table from column 6 ...)
DUT Frequency Result
(MHz)
2402.000000 | PASS
_2|:| +4
1
)
©
£
2
3
1.025 MHz
2401 2401.5 2402 2402.5 2403
Frequency in MHz
Setting Instrument Target Value
Value
Start Frequency 2.40100 GHz 2.40100 GHz
Stop Frequency 2.40300 GHz 2.40300 GHz
Span 2.000 MHz 2.000 MHz
RBW 10.000 kHz >=10.000 kHz
VBW 30.000 kHz >=30.000 kHz
SweepPoints 401 ~ 400
Sweeptime 80.000 ms AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 15.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30 dB
Run 4 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.18 dB 0.30dB
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Occupied Channel Bandwidth 99% (2442 MHz; 10,000 dBm; 1 MHz)

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge Right
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2442.000000 1.025000 2441.495000 2442.520000
(continuation of the "*99 % Bandwidth" table from column 6 ...)
DUT Frequency Result
(MHz)
2442.000000 | PASS
_2|:| 4
£
m
©
£
2
]
1.025 MHz
2441 24415 2442 24425 2443
Frequency in MHz
Setting Instrument Target Value
Value
Start Frequency 2.44100 GHz 2.44100 GHz
Stop Frequency 2.44300 GHz 2.44300 GHz
Span 2.000 MHz 2.000 MHz
RBW 10.000 kHz >=10.000 kHz
VBW 30.000 kHz >=30.000 kHz
SweepPoints 401 ~ 400
Sweeptime 80.000 ms AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 15.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 5/ max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.13dB 0.30dB
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Occupied Channel Bandwidth 99% (2480 MHz; 10,000 dBm; 1 MHz)

99 % Bandwidth
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DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge Right
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2480.000000 1.025000 2479.495000 2480.520000
(continuation of the "*99 % Bandwidth" table from column 6 ...)
DUT Frequency Result
(MHz)
2480.000000 | PASS
_2|:| 4
£
m
©
£
2
]
1.025 MH ;{
24749 2479.5 24a0 2450,5 2481
Frequency in MHz
Setting Instrument Target Value
Value
Start Frequency 2.47900 GHz 2.47900 GHz
Stop Frequency 2.48100 GHz 2.48100 GHz
Span 2.000 MHz 2.000 MHz
RBW 10.000 kHz >=10.000 kHz
VBW 30.000 kHz >=30.000 kHz
SweepPoints 401 ~ 400
Sweeptime 80.000 ms AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 15.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.30dB 0.30dB
Run 4 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.17dB 0.30dB
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1.7. 20dBc Emissions
Measurements done for Portl

=>» values 3dB higher than the plots.
1.7.1. Channel 01

1.7.1.1. Channel 01 Reference

® * REW 100 kHz

*WVEW 300 KHz

Marker 1 [T1 ]
—4.37 dBm

Ref 10 dBEm *Att 30 dB * SWT 45 ms Z.401l666667 GHz
10 Marksgr 2 [TI1/]]
—4alf.64 dBm
2.36814[1026 GHz
o
1 PK] 1
A TH v
L _10 TDF
20
D1 —-24. dBm
30
3DB
-40
[IMYNL P VON N WA AUV VR AW MT I VWL SR \/mhnmmdkNJAkxwdﬁnddqﬂmwprmvvmlfwwvuwvﬂvnhwhm
=50
L _ 50 B3
F1l
Center 2.405 GH=z 20 MH=Z/

Diagram 1: Channel 01

1.7.1.2. Sweep 1: 150kHz to 30MHz

MARKER 2 * REW 100 kHz

Span 200 MH=Z

Marker 2 [T1 ]

1.5895096154 MHz *VEW 300 kHz -46.17 dBm
ef 10 4dBm * Attt 30 dBR * SWT 45 ms 1.585096154 MH=
10 Markdr 1 [T1]]
-5¢.70 dBm
sqo0.144z347692 k= |IEE
1 PK]
IMASTH
F-L0 TDF
20
D1l —z24. cdBm
F-30
3DB
boao
) b Ak A Al o M Lo abpng v
| oo b g
Fl—y
Start 150 kH= 2.985 MH=zZ/

Diagram 2: Channel 01

1.7.1.3. Sweep 2: 30MHz to 2.8GHz

CETECOM_TR19_1 0103601T07a Al

Stop 30 MHz
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* REW 100 kH=z
* VEBW 300 kH=z

Marker 2 [T1

-44

1
.76 dBm

Ref 10 dBm *Att 30 dB * SWT 280 ms 2.054230769 GHz
10 mMarkgr 1 |[T]]|]
4_18 dem
z.aokokdssr cHz |IEEN
| o
i
|MASTH
10 TDF
F-20
D1l —2Z4. dBm
--30
3DB
40
2
A 4
L .w,n,'\hf"rwm e e
WWWMMMWWMMM 1T
F-5o
L co F2
T
Start 30 MHz 277 MHz/ Stop 2.8 GHz

Diagram 3: Channel 01

1.7.1.4. Sweep 2: 2.8GHz to 26GHz

* RBiW 100 kHz

Marker 2 [TI1

1

*vBwW 300 kHz -4z .71 dBm
Ref 10 dBm * AL 30 4B *SWT Z2.% = 15.032051282 GHz
10 Markgr 1 [T1]]
—40.57 dBm
da.685333333 cuz |IEM
o
1 PK
ATH
10 TDF
—-20
D1 -24.4 dBm
--30
3DB
1
[ T W“\M
--50
{7;%:
«— F-

Start 2
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-8 GH=z

Diagram 4: Channel 01

stop

26 GH=
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1.7.2. Channel 20

1.7.2.1. Channel 20 Reference

<§§> * REBW 100 kH Marker 1 [TL
* VBW K

ST

300 3.92 dBm
Ref 10 dBm * Attt 30 4dB * SWT 45 ms 2.441666667 GH=z
10 Markgr 2 [T1]]
4g.15 dBm
z.al6e58974 oz |IEE
— O
1
1
—-—-10 TDF
--20
D1 -23.4%2 dBm
--30
3DB
——40
MMMWW\MWWW PYNLLWITNPRYN P [ (R RUIEY WESTPRWRVIRD | PYSVETAV R
50
I T2
L
Center 2.44 GHz 20 MHz/ Span 200 MHz
Diagram 5: Channel 20
1.7.2.2. Sweep 1: 150kHz to 30MHz
@ * RBW 100 kH=z Marker Z [T1 ]
* VBW 300 kHz —47.65 dBm
RrRef 10 dBm * Attt 30 4dp *SWT 45 mz 15.88822115%4 MHz=
o Marlkdr 1 [TL[]
—-4%.64 dBm
1.154567308 MHz
— O
-0 TDF
--20
Dl -23.$2 dBm
--30
3DB
F— 40
2
o b A M Ao AN 1 M\MM}L\WP TN, WO Y, N PO
— Tz
60
1
Start 150 kH=z Z.985 MH=z/ Stop 320 MH=z

Diagram 6: Channel 20
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1.7.2.3. Sweep 2: 30MGHz to 2.8GHz

® * REW 100 lH=
*VEW 300 kHz

50 dBm

Ref 10 <dBm *ALE 30 dB * SWT 280 ms 1.539294872 GHz
10 Markgr 1 [T
4.00 dBm
z.aapsldesy cuz |IEM
o
:
hrzocn r
1o TDF
--z0
D1 -23.$%2 dBm
--20
3DB
—-40

rm”ﬂA A \JWWMNJMw

jl
Starct 30 MH= 277 MH=z/ 2tor Z.8 GHz
Diagram 7: Channel 20
1.7.2.4. Sweep 3: 2.8GHz to 26GHz
Marker 1 [T1 ]

® * REW 100 kHz
* VEW 300 kH=z

—40.72 d4dBm

Ref 10 dBm *att 30 dB * SWT Z.35 = 22.597333333 GHz
10 Markdgr 2z [T1]]
—471 .64 JdBm
Hda.76z664667 otz |IEEM
— 0
1 PK]
IMAZTH
10 TDF
--20
D1 —Z22.%2 dBm
--30
3DB
1 =
- o MM;\”W
|--=0
<« -
Start 2.8 GHz z2.32 GHz/ Stop 26 GHz

Diagram 8: Channel 20

CETECOM_TR19_1 0103601T07a Al



CETECOM

S —
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1.7.3. Channel 39

1.7.3.1. Channel 39 Reference

<§§> * REW 100 kHz Marker 2 [T1 ]
* VRW 300 kH=

—46.09 4dBm
Ref 10 dBm * ATt 20 dB * SWT 45 ms 2.4862179439 GH=z
10 Markgr 1 [T1|]
4 .75 dBm
2_.480333333 GH=z
— 0
1
M TH 4
10 TDF
20
D1 —Z4. & dBm
=0
3DB
—-—40
2
s bAoA ] ] DA AR e N A AR A AN A s )
——50
) E2
[a = |
Center 2.48 GHz Z0 MHz=/ sSpan 200 MH=
Diagram 9: Channel 39
1.7.3.2. Sweep 1: 150kHz to 30MHz
@ * RBW 100 kHz Marker 1 [T1 ]
* VBW 300 kH= —47 .26 deBm
Ref 10 dBm * Attt 20 dB * SWT 45 ms 15.5992858462 MH=z
10 Markgr 2z [T1]]
-473 .09 dBm
1.24974a¢385 vz |[IEEM
— 0
A IH
10 TDF
|--z0
D1 24 . & dBm
—30
3DB
——a0
>
M 1
Pad, A
AN Aorpat A, N b~ tn i Al st A
_do Aol M
[—co0
Start. 150 kH= Z.985% MHz/ Stop 20 MH=

Diagram 10: Channel 39
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1.7.3.3. Sweep 2: 30MHz to 2.8GHz

® * REW 100 kHz Marker Z [T1 ]
*UBW 3200 lekHz 45 .34 dBm
Ref 10 d4dBm *Att 30 d4dB * SWT 280 ms 2.027598154 GHz
10 Markgr 1 |[[T1]]
14.41 aEm
z.aBla3do000 GHz
-0
1 PK]
;
[—-10 TDF
20
D1 ~z4.T6 dbBm
-0
3DB
a0
=z
IPUVAE | ISV ARV e i s PP oo WOt [eRe e A VR BPREAS S R
-50

| _so Tz

Start 30 MHz 277 MH=zZ/ Stop 2.8 GHz

Date: 20.AUG.201%9 13:22:59

Diagram 11: Channel 39

1.7.3.4. Sweep 3: 2.8GHz to 26GHz

® * REW 100 KHzZ Marker 1 [T1 ]
* VBEW 300 kHz -41.88 dBm
Re £ 10 dBm *Att 30 dB * SWT Z.35 s 2Z0.534615385 GHz

10 Marksgr = [T1][]

~431.41 dpBm
43.732051282 GHz

o
AT H
10 TDF
2o
o1 Z4.TFse dBm
——-30
3DB

L
T

Start 2.8 GHz 2.32 GHz/ Stop 26 GHz

Diagram 12: Channel 39
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2. Radiated field strength measurements accord. 815.209&15.205
2.1. Magnetic field measurements f<30MHz

Common Information

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used filter:

Test specification:
Operator:

Operating Mode:

Environmental Conditions::

EUT Setup:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:

SW version:

SVN:

Config:

Serial number:
Connected Interfaces:
Power Supply:

Date received:
Comments:

(=]
[
1
1

=
!

Level in dBpV/m

_2|:|_

-0+

116,040 kHz
-13,412 dBpYY m
i v

2.0l1a BT _LE low_Standing

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 Vv9.25.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 5

TFA

BT-LE| GFSK | 1Mbit | low Channel 2402 MHz

Humidity : 56%rH; Temperature: 21,7°C

Standing

19-1-01036S06

Continental Advanced Antenna GmbH
IPA 2 Transreceiver

9J1.051.515

01S
BT:STACK: 01.03.05

000045

13.08.2019

Full Spectum

FCC15.209 Magnetic: Field

9k 20 30

50 100k 200 300 500 1M M 3 B T0M 20 30M

Frequency in Hz

= No remarkable peaks noticeable only noise floor

CETECOM_TR19_1 0103601T07a Al



Annex 1 to Test Report 19-1-0103601T07a-C1, Page 25 of 46

CETECOM
L

2.01b BT_LE low laying

Common Information

Test description: Magnetic Field Strength Measurement related to 30/300 m distance
Test site and distance: Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
Version of Testsoftware: EMC32 V9.25.0

Distance correction: used accord. table, pls. see test report

Technical Data: Please see page 2 for detailed data of measurement setup
Rec. antenna (pre-scan): height 1.00 m, parallel and 90° to EUT polarisation
Used filter: bypass

Test specification: FCC 15.205 § 15.209; RSS-Gen: Issue 5

Operator: MKh/

Operating Mode: BT-LE| GFSK | 1Mbit | low Channel 2402 MHz

Power during tests: 12v DC

Environmental Conditions:: Humidity : 54,6%rH; Temperature: 21,6°C

EUT Setup: Laying

EUT Information

PMT number: 19-1-01036S06

Manufacturer: Continental Advanced Antenna GmbH

Product: IPA 2 Transreceiver

Model: 9J1.051.515

HW version: 01S

SW version: BT:STACK: 01.03.05

SVN: --

Config: --

Serial number: 000045

Connected Interfaces: --

Power Supply: 12 vDC

Date received: 13.08.2019

Full Spectrum

14,600 kKHz 516,750 kHzY
2760 dBUNY m 6.759 dBpvY m

Level in dBuv/im
=

FCC15.209 Magnetic: Field

9k 20 30 50 100k 200 300 500 1h

Frequencyin Hz

CETECOM_TR19_1 0103601T07a Al
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Common Information

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used filter:

Test specification:
Operator:

Operating Mode:

Power during tests:

Environmental Conditions::

EUT Setup:
Verdict:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:

SW version:

SVN:

Config:

Serial number:
Connected Interfaces:
Power Supply:

Date received:

=
—_
'
1

D._
13,200 kHz

Level in dBpV/m

20tV

1
L=
=
i
T

-22,465 dBpvi m

2.02a BT _LE_Mid_Standing

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance

EMC32Vv9.25.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup
height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 5

TFA
Bluetooth LE - Mid Channel
12v DC

Humidity : 56%rH; Temperature: 21,8°C

Standing
Initial

19-1-01036S06

Continental Advanced Antenna GmbH

IPA 2 Transreceiver
9J1.051.515

01S
BT:STACK: 01.03.05

000045
12 vDC
13.08.2019

Full Spectum

494,000 kRz

20 dB Y,
B I m

1 1 1 1 1

FOC165.209 Magnetic: Field

1 1 1

1 ]

3k el 30

CETECOM_TR19_1 0103601T07a Al
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Common Information

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used filter:

Test specification:
Operator:

Operating Mode:

Power during tests:

Environmental Conditions::

EUT Setup:
Verdict:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:

SW version:

SVN:

Config:

Serial number:
Connected Interfaces:
Power Supply:

Date received:

Level in dBpVv/m
=

20+ v

1

20,200 kHz
[ 22,817 dBuv/ m

2.02b BT _LE Mid_Laying

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance

EMC32 V9.25.0
used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup
height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 5

TFA
Bluetooth LE - Mid Channel
12v DC

Humidity : 56%rH; Temperature: 21,9°C

Laying
Initial

19-1-01036S06

Continental Advanced Antenna GmbH
IPA 2 Transreceiver

9J1.051.515

01S
BT:STACK: 01.03.05

000045
12 vDC
13.08.2019

Full Spectium

FCC15.209 Magnetic: Field

10,000: kHz
388 dBpYim
v

1 1 1 1 1 1 1

T

Yk 20 30

CETECOM_TR19_1 0103601T07a Al
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Common Information

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used filter:

Test specification:
Operator:

Operating Mode:
Power during tests:

Environmental Conditions::

EUT Setup:
Verdict:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:

SW version:

SVN:

Config:

Serial number:
Connected Interfaces:
Power Supply:

Date received:

2.03a_BT_LE High_Standing

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 VV9.25.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 5

TFA

Bluetooth LE - high Channel

12v DC

Humidity : 56%rH; Temperature: 21,9°C

Standing

Initial

19-1-01036S06

Continental Advanced Antenna GmbH
IPA 2 Transreceiver

9J1.051.515

01S
BT:STACK: 01.03.05

000045
12v DC
13.08.2019

Full Spectium

FCC15.209 Magnetic: Field

1E,718000 MHz
7.043 dBpvi m
v

62.000
87 dB v m

v

1 1 1 1 1 1 1 1 1 1 1 1 ]

T T T T T T T T T T T T 1

BT
404
£ 201
z 1
m
©
c U7
3 L 19.480kHz
3 24 17 dBUVY m
_I'ED" v
-4|:|-_
9k 20

a0 50 100k 200 300 500 1M M 3 B 10M 20 30M

Frequency in Hz
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Common Information

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used filter:

Test specification:
Operator:

Operating Mode:

Power during tests:

Environmental Conditions::

EUT Setup:
Verdict:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:

SW version:

SVN:

Config:

Serial number:
Connected Interfaces:
Power Supply:

Date received:

2.03b_ BT_LE High Laying

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 Vv9.25.0

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 5

TFA

Bluetooth LE - high Channel

12v DC

Humidity : 51,6%rH; Temperature: 21,9°C

Laying

Initial

19-1-01036S06

Continental Advanced Antenna GmbH
IPA 2 Transreceiver

9J1.051.515

01S
BT:STACK: 01.03.05

000045
12v DC
13.08.2019

Full Spectium

FCC15.209 Magnetic: Field

£ ¢ 02,000 kHz 16,370000 MHz
Z2 1 031 dBUVI 5,084 dBpv/m
m v v
© D__
£ 7| 23080kH:
g -24.069 dBpv/ m
G 20+t ¥
_4|:|-_

T T T T T

Yk 200 30 B0 100k 200 300 500 1M e 3 BM T0M 20 30M

Frequency in Hz
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2.2. Field strength measurements 30MHz <f <1GHz

Common Information

Test Descripti

3.00_Reference Measurement_30MHz-1GHz

on:

Test Site Location:

Electric Field Strength Measurement
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance

Version of Testsoftware: EMC32 V9.25.0
Distance correction: not used
Used Filter: not used
Technical Data: please see page 2 for detailed data of measurement setup
Test Standard.: FCC 15.209; RSS-Gen: Issue 5
Operator: MKh
Operating Mode: Leer Messung/ Reference measurement
Environmental Conditions:: Humidity : 52%rH; Temperature: 20°C
Verdict: Passed
Full Spectum
B0 T
55+ FCG15.209
B0 T
454 [
T *
40
§ 35+
g T * ¢
c a0+
s T
o 2571
= 1 k * .
2':'“ _*_
T *
154 &
T *
10+
I . *
5__
0 f ——t t t t t t —t— !
30M 50 60 g0 100M 200 300 400 500 ano0 114G
Frequency in Hz
Final_Result
Frequency QuasiP Limit Margin Bandwidt | Heigh | Pol | Azimut | Corr.
(MHz) eak | (dBuV/ (dB) h t h (dB)
(dBpV/ m) (kHz) (cm) (deg)
m)
46.676000 14.76 40.00 25.24 120.000 | 294.0 | V 980 | 144
84.664000 8.50 40.00 31,50 120.000 | 200.0 | H 240.0 7.7
127.356000 9.63 43,50 33.87 120.000 | 352.0 | V 211.0 8.6
191.036000 12.04 43,50 31.46 120.000 | 134.0 | H 700 | 115
485.828000 22.30 46.00 23.70 120.000 | 175.0 | H 00| 195
927.688000 32.21 46.00 13.79 120.000 | 223.0 |V 2440 | 270
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3.0la BT LE low standing

Common Information

Test description: Electric Field Strength Measurement

Test site and distance: Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
Version of Testsoftware: EMC32 V9.25.0

Distance correction: not used

Used filter: not used

Technical Data: please see page 2 for detailed data of measurement setup
Test specification.: FCC 15.209; RSS-Gen: Issue 5

Operator: RAbdurrahi

Operating Mode: Bluetooth LE-low Channel

Power during tests: 12v DC

Environmental Conditions:: Humidity : 46,3%rH; Temperature: 21,2°C
EUT Setup: Standing

Verdict: Initial

EUT Information

PMT number: 19-1-01036S06

Manufacturer: Continental Advanced Antenna GmbH
Product: IPA 2 Transreceiver

Model: 9J1.051.515

HW version: 01S

SW version: BT:STACK: 01.03.05

SVN: --

Config: --

Serial number: 000045

Power Supply: 12v DC

Date received: 13.08.2019

Full Spectrum

554 FCE15.208

Level in dBuv/m
(o5
=

0 t t t t t t t t t t t t t |
30m4 50 BD 80 100M 200 300 400 500 ann 1G
Frequency in Hz

= No remarkable peaks noticeable only noise floor
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3.01b_BT_LE low laying

Electric Field Strength Measurement
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance

Common Information
Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:

Used filter:

Technical Data:

Test specification.:
Operator:

Operating Mode:

Power during tests:
Environmental Conditions::
EUT Setup:

Verdict:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:

SW version:

SVN:

Config:

Serial number:
Connected Interfaces:
Power Supply:

Date received:

EMC32 V9.25.0
not used
not used

please see page 2 for detailed data of measurement setup
FCC 15.209; RSS-Gen: Issue 5

RAbdurrahi

Bluetooth LE-low Channel

12v DC

Humidity : 45,9%rH; Temperature: 21,1°C

Laying
Passed

19-1-01036S06

Continental Advanced Antenna GmbH

IPA 2 Transreceiver
9J1.051.515

01S
BT:STACK: 01.03.05

000045

12v DC
13.08.2019

Full Spectrum

F&e1 5209

Levelin dBuV/im
(5]
=

25

30mM 50 6O

Final Result

g0 100K 200

Frequency in Hz

400 500

Frequency QuasiPeak
(MHz) (dBpV/m)

Limit Margin
(dBuVv/m) (dB)

Bandwidth
(kHz)

Height
(cm)

Pol

Azimuth
(deg)

Corr.
(dB)

839.196000 31.45

46.00 14.55

120.000

292.0

109.0

26.1
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3.02a BT LE mid_standing

Common Information
Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:

Used filter:

Technical Data:

Test specification.:
Operator:

Operating Mode:

Power during tests:
Environmental Conditions::
EUT Setup:

Verdict:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:

SW version:

SVN:

Config:

Serial number:
Connected Interfaces:
Power Supply:

Date received:

Electric Field Strength Measurement

Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance

EMC32 V9.25.0
not used
not used

please see page 2 for detailed data of measurement setup

FCC 15.209; RSS-Gen: Issue 5
RAbdurrahi

Bluetooth LE - Mid Channel-2442 MHz
12v DC

Humidity : 46,8%rH; Temperature: 21,3°C
Standing

Initial

19-1-01036S06

Continental Advanced Antenna GmbH
IPA 2 Transreceiver

9J1.051.515

01S
BT:STACK: 01.03.05

000045

12v DC
13.08.2019

Full Spectrum

FCC15.204 [

Level in dBuv/m
()
)

I } } } —

v

928.320000 MHz
42,847 dBpv m

g0 100M 2an 300

Frequency in Hz

= No remarkable peaks noticeable only noise floor
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Annex 1 to Test Report 19-1-0103601T07a-C1, Page 34 of 46

Common Information

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Used filter:

Technical Data:

Test specification.:
Operator:

Operating Mode:

Power during tests:

Environmental Conditions::

EUT Setup:
Verdict:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:

SW version:

SVN:

Config:

Serial number:
Connected Interfaces:
Power Supply:

Date received:

60T
551
5ol
a1

40

3.02b BT _LE mid_laying

Electric Field Strength Measurement

Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 Vv9.25.0

not used

not used

please see page 2 for detailed data of measurement setup
FCC 15.209; RSS-Gen: Issue 5

RADbdurrahi

Bluetooth LE - Mid Channel

12v DC

Humidity : 46,7%rH; Temperature: 21,5°C

Laying

Passed

19-1-01036S06

Continental Advanced Antenna GmbH
IPA 2 Transreceiver

9J1.051.515

01S
BT:STACK: 01.03.05

000045

12v DC
13.08.2019

Full Spectrum

5T
0T

2ht

Level in dBuv/m

20+

865240000 MHz
41,807 dBpvY m

30M

50

60

g0 100M 200 300 400 500 800 1G

Frequency in Hz

= No remarkable peaks noticeable only noise floor
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3.03a_BT_LE high_standing

Common Information

Test description: Electric Field Strength Measurement
Test site and distance: Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
Version of Testsoftware: EMC32 V9.25.0
Distance correction: not used
Used filter: not used
Technical Data: please see page 2 for detailed data of measurement setup
Test specification.: FCC 15.209; RSS-Gen: Issue 5
Operator: RAbdurrahi
Operating Mode: Bluetooth LE - high Channel
Power during tests: 12v DC
Environmental Conditions:: Humidity : 46,7%rH; Temperature: 21,7°C
EUT Setup: Standing
Verdict: Passed
EUT Information
PMT number: 19-1-01036S06
Manufacturer: Continental Advanced Antenna GmbH
Product: IPA 2 Transreceiver
Model: 9J1.051.515
HW version: 01S
SW version: BT:STACK: 01.03.05
SVN: --
Config: --
Serial number: 000045
Connected Interfaces: --
Power Supply: 12v DC
Date received: 13.08.2019
Full Spectrum
60T
554 FEG15-209
50t
45 :: I *
40“ .
§ 35+
z 1
S 30+
'?_) 4
% 254
= -+
20+
154
10+
5 +
0 t t t t t t t t t t t t t |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Final Result
Frequency QuasiPeak Limit Margin Bandwidth Height Pol Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) (kHz) (cm) (deg) (dB)
928.336000 38.77 46.00 7.23 120.000 2350 | V 47.0 27.0
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Common Information

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Used filter:

Technical Data:

Test specification.:
Operator:

Operating Mode:

Power during tests:

Environmental Conditions::

EUT Setup:
Verdict:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:

SW version:

SVN:

Config:

Serial number:
Connected Interfaces:
Power Supply:

Date received:

60T
551
5ol
a1

40

3.03b_BT_LE high_laying

Electric Field Strength Measurement

Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 Vv9.25.0

not used

not used

please see page 2 for detailed data of measurement setup
FCC 15.209; RSS-Gen: Issue 5

RADbdurrahi

Bluetooth LE - high Channel

12v DC

Humidity : 46,6%rH; Temperature: 21,6°C

Laying

Passed

19-1-01036S06

Continental Advanced Antenna GmbH
IPA 2 Transreceiver

9J1.051.515

01S
BT:STACK: 01.03.05

000045

12v DC
13.08.2019

Full Spectrum

5T
0T

2ht

Level in dBuv/m

20+

925.400000 MHz
42,156 dBPYVY m

30M

50 &0 g0 100M 200 300 400 500 800 1G

Frequency in Hz

= No remarkable peaks noticeable only noise floor
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2.3. Field strength measurements f 1GHz - 18GHz

401 BT _LE_low

Common Information

Test Description: Radiated field strength emission in 3m distance

Test Site: CETECOM GmbH Essen

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
Antenna polarisation: horizontal/vertical

Operating Mode: low (2402MHz | ch low)

Operator: HEI

Comment: BLE_TX:ChO

EUT Setup: 1

Verdict: Passed

EUT Information

PMT number: 19-1-01036S06

Manufacturer: Continental Advanced Antenna GmbH
Product: IPA 2 Transreceiver

Model: 9J1.051.515

HW version: 01S

SW version: BT:STACK: 01.03.05

Serial number: 000045

Power Supply:

Date received: 13.08.2019

Full Spectrum

1207
1104
100+ A 400000001/ GHz
521300 dBuY/ m
T 7
o0+ y
1 2402000000 GHz
§ 80T 88,886/t1BLV/ m
R NN | L] rodib. pegl.PK
T 701 i .
= ii i
ol N i *
- 60 JHE! : *
+ A o Wi b : :
50T 4 *
1 *
40+
304 FOC15.209.AV.
20 ISM_2.4GHE : T N U U :
1G 2G 3G 4G 56 6 810G 18G

Frequencyin Hz

= Noremarkable peaks noticeable only noise floor
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Marker_Fregs

Frequency MaxPeak RMS Limit Margin | Height Pol Azimuth | Elevation Corr.
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (cm) (deg) (deg) (dB/m)
2766.800000 48.61 54.00 5.39 155.0 | H 135.0 90.0 39
2773.200000 60.53 74.00 13.47 155.0 | H 0.0 0.0 39
11222.400000 44.73 54.00 9.27 155.0 | H 225.0 0.0 20
11238.000000 57.40 74.00 16.60 155.0 | V 315.0 0.0 20
17187.600000 51.37 150.00 98.63 155.0 | V 315.0 0.0 30
17200.000000 63.23 150.00 86.77 155.0 | H 180.0 90.0 30
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4.02 BT _LE_mid

Common Information

Test Description: Radiated field strength emission in 3m distance

Test Site: CETECOM GmbH Essen

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
Antenna polarisation: horizontal/vertical

Operating Mode: BLE_TX_mid

Operator: HEI

Comment: BLE_TX_Ch20

EUT Setup: 1

Verdict: Initial

EUT Information

PMT number: 19-1-01036S06
Manufacturer: Continental Advanced Antenna GmbH
Product: IPA 2 Transreceiver
Model: 9J1.051.515

HW version: 01S

SW version: BT:STACK: 01.03.05
SVN: --

Config: -

Serial number: 000045

Connected Interfaces: --

Power Supply: 12v DC

Date received: 13.08.2019

Full Spectrum

120
110t
1004 2442000000 GHz

90T

80T

701 2,442000000 Gz, ||
9:%394 dBuvim i
i 3

Level in dBuv/m

60T

Farmaroaamar

i e i b A EORIET PG, AY
501 * o

40+

30T

ISM_2.4GhHl* , , ]

20
1G 2G 3G G 5G 6 8 10G 18G

Frequency in Hz

= No remarkable peaks noticeable only noise floor
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CETECOM
PR

Marker_Fregs

Frequency MaxPeak RMS Limit Margi | Heigh | Pol | Azimut | Elevati Corr.

(MHz) (dBpV/m | (dBpV/m | (dBuV/m n t h on (dB/m)
) ) ) (dB) | (cm) (deg) (deg)

2780.800000 60.64 74.00 | 13.36 | 155.0 | V 225.0 0.0 39
2786.400000 48.82 54.00 518 | 155.0 | V 270.0 90.0 39
11201.200000 45.22 54.00 8.78 | 155.0 | H 225.0 0.0 20
11283.600000 56.21 74.00 | 17.79 | 155.0 | H 225.0 0.0 20
17063.600000 50.72 150.00 | 99.28 | 155.0 | H 315.0 0.0 30
17236.800000 64.19 150.00 | 85.81 | 155.0 | V 90.0 0.0 31
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4.03 BT_LE high

Common Information

Test Description: Radiated field strength emission in 3m distance

Test Site: CETECOM GmbH Essen

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
Antenna polarisation: horizontal/vertical

Operating Mode: high (2480MHz | ch high)

Operator: HEI

Comment: BLE_TX high

EUT Setup: 1

Verdict: Passed

EUT Information

PMT number: 19-1-01036S06
Manufacturer: Continental Advanced Antenna GmbH
Product: IPA 2 Transreceiver
Model: 9J1.051.515

HW version: 01S

SW version: BT:STACK: 01.03.05
SVN: --

Config: -

Serial number: 000045

Connected Interfaces: --

Power Supply: 12v DC

Date received: 13.08.2019

Full Spectrum

120
110+
1 2479600000 GHz
100T 92,077 dBuV/ m
T s
+4 N
% 1480000000 GHz
T 891340 dBUV/ m
£ g0+
z 4 L)L | HinR| Fodip- el PK
2 7071 i
= ii i
: 1 i I *
% sot i ; *
+ 3 -4 B Ty s { LR 1 : :
50+ % A
1 *
40+
1 FOC15.209.AV
30+
20 ISM_2.4GHiz : : : — |
1G 2G 3G G 56 6 810G 18G

Frequency in Hz

= No remarkable peaks noticeable only noise floor
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CETECOM
PR

Marker_Fregs

Frequency MaxPeak RMS Limit Margi | Heigh | Pol | Azimut | Elevati Corr.

(MHz) (dBpV/m | (dBpV/m | (dBuV/m n t h on (dB/m)
) ) ) (dB) | (cm) (deg) (deg)

2786.400000 48.75 54.00 525 | 155.0 | H 270.0 0.0 39
2788.800000 60.33 74.00 | 13.67 | 155.0 | V 45.0 90.0 39
12290.000000 57.37 74.00 | 16.63 | 155.0 | V 315.0 90.0 19
12394.400000 44.87 54.00 9.13 | 155.0 | V 315.0 0.0 20
17187.600000 63.35 150.00 | 86.65 | 155.0 | H 315.0 90.0 30
17246.800000 51.80 150.00 | 98.20 | 155.0 | H 135.0 0.0 31
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2.4. Field strength measurements f 18GHz - 26GHz

4.04 BT LE low Channel

Ref Level Offset -9.54 dB
e Att
DF
1 Frequency Sweep | X
M2[2] |48.61 dBpV/m
25.304690 GHz
M1[1] |56.50 dBpY/m
24.923040 GHz

YT T OV YO NI 9 P L P [ TR P

20000 pts 850.0 MHz/

13:37:43 22.08.2019

4.05 BT _LE _mid_channel

Ref Level
e Att
CF
1 Frequency Sweep ® 1Pk 2Rm
M2[2] |48.80 dBpV/m
26.037810 GHz
M1[1] [55.95 dBp¥/m
25.418590 GHz

PN NN TN T | Yo TR PPN

20000 pts 850.0 MHz/

13:41:03 22.08.2019
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4.06_ BT _LE high_channel

Ref Level
@ Att
DF
1 Frequency Sweep el
M2[2] |48.50 dBpv/m
25.654460 GHz
M1[1] [56.96 dBpvV/m
25.962590 GHz

F AP PR AP A TY

20000 pts 850.0 MHz/

13:44:14 22.08.2019
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3. Radiated band-edge measurements accord. 815.209 & 815.205 (815.247)

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Operating Mode:
Operator:

EUT Setup:
Verdict:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:

SW version:

SVN:

Config:

Serial number:
Connected Interfaces:
Power Supply:

Date received:

10T

9.01 BT _LE_high

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance
CETECOM GmbH Essen

FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
horizontal/vertical

high (2480MHz | ch high)
HEI

1

Passed

19-1-01036S06

Continental Advanced Antenna GmbH
IPA 2 Transreceiver

9J1.051.515

01S
BT:STACK: 01.03.05

000045

12v DC
13.08.2019
Full Spectum

100+
1 2.480000000 GHz
9Y.118 dBUY/ m
90+ v
T 2,480000000 GHz
e 807 89,957 dBUV m
S1 1 FCC15.209. Bk
5
o 0t
° T+ 2.453500000 GHz
s 57,317 dBUY/ m
HIES $
T 2, 483500000 GHz
50+ 46,607 HBUYY m
\ 4
404
30 } } } } } IISM—E'q.GH } } |
2475 2476 2478 2480 2482 248 4 2486
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Operating Mode:
Operator:

EUT Setup:
Verdict:

EUT Information
PMT number:
Manufacturer:
Product:

Model:

HW version:
SW version:
SVN:
Config:

9.02 BT _LE low

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance

CETECOM GmbH Essen

FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5

horizontal/vertical

high (2402MHz | ch low)
HEI

1

Passed

19-1-01036S06

Continental Advanced Antenna GmbH
IPA 2 Transreceiver

9J1.051.515

01S
BT:STACK: 01.03.05

000045

Serial number:
Connected Interfaces: -
Power Supply: 12v DC
Date received: 13.08.2019
Full Spectrum
nor 152 4GH
100+ 2401980000 GHz
| 91,550 dBUY m
anl 2.401980 000 GHz
82,786 dBus m
T v
g0+
€ Foc15. 208, PK
= 704
m
© 41
k=
g B0+ # 3599540000 GH:z
3 I 50,753 HBUY
Ay
a0 2,400020000 GHz
i 40 42 B m
40+ 4
an4
20 + + + + + + + + + } } |
2390 2392 2394 2396 2398 2400 2402
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