Test Report N° 170919-01.TR04

CHAIN A DIV2, 802.11n40, HTO

Channel 7F - Spurious 1 Delta Marker Measurement
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Channel 7F - Spurious 2 Delta Marker Measurement

Diger BNOVOT7 115345
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Channel 7F - Spurious 3 Delta Marker Measurement
Spectrum l l?]
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Annex C. Test Results BLE

Rev. 00

C.1 Test Results BLE

C.1.1 6dB & 99% Bandwidth

Test limits

FCC part

RSS part

Limits

15.247 (a) (2)

RSS-247
Clause 5.2 (a)

Systems using digital modulation techniques may operate in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB bandwidth
shall be at least 500 kHz.

Test procedure

The setup below was used to measure the 6dB & 99% Bandwidth. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

AC/DC
Power
Adapter

Spectrum analyzer

@
= 10dBATT -
Results tables
Antenna Frequency 6dB BW 99% BW
Mode Channel [MHZ] [MHZ] [MHz]
0 2402 0.64 1.16
BLE Div 1 19 2440 0.64 1.15
39 2480 0.65 1.15
0 2402 0.64 1.15
BLE Div 2 19 2440 0.65 1.15
39 2480 0.65 1.15
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CHAIN A DIV1_6dB BW — CH19
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CHAIN A DIV2_6dB BW — CH19
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CHAIN A DIV1_6dB BW — CH39
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CHAIN A DIV2_6dB BW — CH39
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C.1.2 Maximum Output Power and antenna gain

Test limits

Limits

FCC Part 15.247
(b) 3)

(b) The maximum peak conducted output power of the intentional radiator shall not exceed
the following:

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands: 1 Watt. As an alternative to a peak power measurement,
compliance with the one Watt limit can be based on a measurement of the maximum
conducted output power. Maximum Conducted Output Power is defined as the total
transmit power delivered to all antennas and antenna elements averaged across all
symbols in the signaling alphabet when the transmitter is operating at its maximum power
control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is
transmitting at a reduced power level.

(4) The conducted output power limit specified in paragraph (b) of this section is based on
the use of antennas with directional gains that do not exceed 6 dBi.

RSS-247 Clause
5.4 (d)

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and
2400-2483.5 MHz, the maximum peak conducted output power shall not exceed 1W. The
e.i.r.p. shall not exceed 4 W, except as provided in section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement
of the maximum conducted output power. The maximum conducted output power is the total
transmit power delivered to all antennas and antenna elements, averaged across all symbols
in the signalling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not
include any time intervals during which the transmitter is off or transmitting at a reduced power
level. If multiple modes of operation are implemented, the maximum conducted output power
is the highest total transmit power occurring in any mode
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Test procedure:

The Maximum peak conducted output power was measured using the RBW = DTS bandwidth method defined in
paragraph 9.1.1 of FCC KDB 558074 D01 - Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247.

The Maximum conducted average output power was measured using the channel integration method according to
Method AVGSA-2, defined in paragraph 9.2.2.4 of FCC KDB 558074 D01 - Guidance for Performing Compliance
Measurements on Digital Transmission Systems (DTS) Operating Under §15.247.

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured conducted
power. The declared maximum antenna gain is 3.24dBi.

The setup below was used to measure the maximum conducted output power. The antenna terminal of the EUT is
connected to the spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF
path loss.

AC/DC
Power
Adapter

Spectrum analyzer

- 10dBATT

Laptop
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Results tables
Peak Power [dBm]
Meas. Measured
Mode Antenna Duty CH Fre[ﬁ/lu:;]cy Conducted EIRP Eisvi?[l:]:pwu]t
Cycle [%] Output Power
0 2402 7.27 10.51 5.33
Div 1 61.9% 19 2440 8.39 11.63 6.90
BLE 39 2480 9.14 12.38 8.20
0 2402 7.34 10.58 5.42
Div 2 61.9% 19 2440 8.45 11.69 7.00
39 2480 9.18 12.42 8.28
Max Value
Min Value
Average Output Power* [dBm]
Meas Maximum
Dut ‘ Frequenc Maximum Conducted Average
Mode | Antenna c cI)é: CH [g/le] y Conducted Output Power EIRP Output Power
[%/0] Output Power Duty cycle [mW]
Compensated
0 2402 4.92 7.00 10.24 5.02
Div 1 61.9% | 19 2440 6.04 8.12 11.36 6.49
39 2480 6.79 8.87 12.11 7.71
BLE
0 2402 5.08 7.16 10.40 5.20
Div 2 61.9% | 19 2440 6.15 8.23 11.47 6.66
39 2480 6.85 8.93 12.17 7.82
* Qutput Power RMS values are shown for indicative purpose only
FO-046 RF FCC-ISED WLAN DTS BLE Test Report_170807 111 of 154




Test Report N° 170919-01.TR04

Results screenshot

Rev. 00

BLE

CHAIN A DIV1_Max Power Peak — CHO

e ART
TOF
@ 1Pk Max

Spechram I

|m
V
Rel Level 15.00 c8m & RBW 1 MHz

25dB @ SWT Sms @ YBW 3 MHz Mode suto Sweep

10 dBm

3 mM1f1]) 7.27 dBm

0 dBm

x| o 2.40196527 GHz,
.,-'—"'_'_'_'_'_F

-ﬁ/&;r:f

—

<20 dBm

-30 dBmy

=40 dBmy

50 dBm

A0 dBm

=0 dBm

-30 aBm

CF 2402 GHz

L

G491 pts Bﬁnn &0 MHz

4

Cates 8 OECANT 05511

CHAIN A DIV1_Max Power RMS — CHO

Spectrum
Ref Level 15

e ALt

Count 100/100

oo
IVI
0D gBm » RBW 20 kM2

25dB = SWT 10 m: & VBW 100 kHz Mode Auto FFT
TOF

@ 1Rm AvaP'wr

10 dBm

0 o8m

~10 dBm

-20 aBrr

-30 dBm

‘-(0 dBm

\/

=50 dBry

-70 dBm

80 dém:

CF 2,402 GHz

500 pts Span 2.36 MHz

annel Power

Bandwidth 1.16 MHz Power 4,92 dBm

Tx Total 4,92 dBm ]

X

4

Diger ENOVOT7 1512482

FO-046 RF FCC-ISED WLAN DTS BLE Test Report_170807

Printed copies are not controlled documents

112 of 154



Test Report N° 170919-01.TR04 Rev. 00

CHAIN A DIV2_Max Power Peak — CHO

Speechrm I |=g'

Rel Lewel 15.00 o8m & RBW 1 MHz

= Al 25dB @ SWT Sms @ YBW IMHz Mode suto Sweep
TOF

@ 1Pk Mz

] mi[1] 7.34 dBm|
7|

10 dBm 2, 40198263 GHZ

0 88m ] [

=20 dBm

-30 dBm

=40 dBm

-30 dBm

A0 dBm

=70 dBm

=30 dBm

CF 2402 GHz G491 pks Sﬁm 2.0 MHz
]'ﬁ -

Coter ACOECANMT W011.53

CHAIN A DIV2_Max Power RMS — CHO

Spectrum l l?l

Ref Level 1500 gBm » RBW 20 kM2

b ALt 25dB e SWT 10m: & VBW 100 kHz Mode Auto FFT
Count 100/100 TOF

® 1Rm AvaPwr

10 dBm

0 g8m

~10 dBm

-20 dBrm

-30 dBm

40 JB Mz
o Y

S0 dBm

50 dBry

-70 dBm

80 dbm

CF 2.402 GHz 500 pts Span 2.34 MHz
|Channel Power

Bandwidth 1.15 MHz Power 5,08 dBm Tx Total 5,08 dBm I

[ X

Dt BNOVDT7 144213

FO-046 RF FCC-ISED WLAN DTS BLE Test Report_170807 113 of 154

Printed copies are not controlled documents



Test Report N° 170919-01.TR04

Rev. 00

BLE

CHAIN A DIV1_Max Power Peak — CH19

Sprechram I

=)

Rel Level 15.00 c2m
e ARL
TOF

25 dB @ SWT 5ms & VBW 3 MHz

& RBW 1 MHz
Mode tuto Swesp

@ 1Pk Max

ml mMi[1] B.20 dAm|

10 aBm

0 dam

2. 4399B698 GHz

/"

-10 dBm

T

—

<20 dBm

-30 dBmy

=40 dBm

50 g

A0 dBm

=0 dBm

-30 dBm

CF 244 GHz

Citex 8 OECANT W0SF.48

41 pts Eﬁm &0 MHz

4

CHAIN A DIV1_Max Power RMS — CH19

Spectrum l

(=)

Ref Level 1500 gB6m
e ALt

Count 100/100 TOF

25dB w SWT 10 m: & VBW 100 bHz

» RBW 20 kM2
Mode Auto FFT

@ 1Rm AvaPwr

10 dBme

0 o8m

-10 dBm

-20 dBrm

-30 dBm

~40 dpfh-
o A\

50 dBm

=50 dBry

=70 dBm

80 dbm

Y

CF 2.44 GHz

500 pts

Span 2.34 MHz

|Channel Power

Bandwidth 1.15 MHz

Power 6,04 dBm Tx Total 6,04 dBm ‘

[ X

Dt BNOV D17 152120

W

FO-046 RF FCC-ISED WLAN DTS BLE Test Report_170807

114 of 154
Printed copies are not controlled documents



Test Report N° 170919-01.TR04

Rev. 00

CHAIN A DIV2_Max Power Peak — CH19

Speciram

=)

Rel Lewal 15.00 cam
| ARt 25dB -
TLF

& RBW 1 MHz

SWT Sms & VBW 3 MHz Mode Auto Sweep

@ 1Pk Mz

10 dBm

Bl mMi[1] B.45 dim|

0 dBm

2. 43996961 GHZ

"—\-\_\_\_\_\‘_

-

,//

-10 dBm

=20 dBm

-30 dBm

-40 dBm

-30 dBm

A0 dBm

=0 dBm

=30 dBm

CF 244 CHz

6491 pts Span 3.0 MHz

Citex BOECANT W02206

|

CHAIN A DIV2_Max Power RMS — CH19

Spectrum l

Ref Level 1500 gB6m
e ALt
Count 100/100 TOF

25dE & SWT 10 ms & VBW 100 kHz

» RBW 20 kM2
Mode Auto FFT

® 1Rm AvaPwr

10 dBme

0 g8m

~10 dBmy

-20 dBrr

-30 dBm

Vil
Z

50 dBm

Valll IS

=50 dBrmy

-70 dBm

80 dém

CF 2.44 GHz

500 pts Span 2.34 MHz

| Channel Power

Bandwidth 1.15 MHz

Power 6,15 dBm Tx Total 6,15 dBm ‘

[ |

Dt BNOV D17 144730

FO-046 RF FCC-ISED WLAN DTS BLE Test Report_170807

Printed copies are not controlled documents

115 of 154



Test Report N° 170919-01.TR04

Rev. 00

BLE

CHAIN A DIV1_Max Power Peak — CH39

Spechruam I |=%'

Rel Level 15.00 c2m & RBW 1 MHz

e AlL 25 0B @ SWT Sms & VBW 3 MHZ  Mode tuto Sweep
TOF

@ 1Pk Max

M1 mMi[1] .14 dim|

245000434 GHz

—
[~

10 dBm

0 oam _..-"'”"f

=

-10 dBm

<20 dBm

-30 dBmy

=40 dBm

50 g

<40 dBm

=0 dBm

30 dBm

CF 248 GHz

41 pts Eﬁm &0 MHz

4

Catex 8OECANT 0512

CHAIN A DIV1_Max Power RMS — CH39

Spectrum I l%’l

Ref Level 1500 gB6m » RBW 20 kM2

e Att 25dB w SWT 10 m: & VBW 100 kHz Mode Auto FFT
Count 100/100 TOF
@ 1Rm AvaPwr

o [ | I I | [ |

0 g8m

~10 dBmy

-20 dBrm

-30 dBm

40 g

_//
50 dBmy

AL

WVl ™

=50 dBrv

-70 dBm

80 dbm

CF 2.48 GHz
|Channel Power

Bandwidth 1.15 MHz

[ X

Dt BNOV D17 152852

500 pts

Span 2.33 MHz

Power 6,79 dBm Tx Total 6.79 dBm ‘

W

FO-046 RF FCC-ISED WLAN DTS BLE Test Report_170807

Printed copies are not controlled documents

116 of 154



Test Report N° 170919-01.TR04 Rev. 00

CHAIN A DIV2_Max Power Peak — CH39
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C.1.3 Power Spectral Density

Test limits

Rev. 00

FCC part

RSS part

Limits

15.247 (€)

RSS-247
Clause 5.2 (b)

For digitally modulated systems, the power spectral density conducted from
the intentional radiator to the antenna shall not be greater than 8 dBm in any
3 kHz band during any time interval of continuous transmission. This power
spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted

output power shall be used to determine the power spectral density.

Test procedure

The maximum peak power spectral density level of the fundamental emission was measured using the method PKPSD,
defined in paragraph 10.2 of FCC KDB 558074 D01 - Guidance for Performing Compliance Measurements on Digital

Transmission Systems (DTS) Operating Under §15.247.

The setup below was used to measure the power spectral density. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

The declared maximum antenna gain is 3.24dBi.

Results tables

AC/DC
Power
LGEES

10dB ATT

Spectrum analyzer

Frequency PSD Peak
Mode Antenna CH [MHZ] [dBm]
0 2402 -8.02
Div 1 19 2440 -6.78
39 2480 -6.16
BLE
0 2402 -7.80
Div 2 19 2440 -6.69
39 2480 -6.03
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BLE

CHAIN A DIV1_PSD Peak — CHO
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CHAIN A DIV1_PSD Peak — CH39
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CHAIN A DIV2_PSD Peak — CHO

Spectrum I
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CHAIN A DIV2_PSD Peak — CH39

Spectrum l I%’l
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Rev. 00

C.1.4 Out-of-band emission (Conducted)

Test Limits

FCC part

RSS part

Limits

15.247 (d)

RSS-247
Clause 5.5

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
20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits.

15.209

RSS-Gen
Clause 8.9

Radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a):

Freq Range
(MHz)

Field Stregth
(1V/m)

Field Stregth
(dBuV/m)

Meas. Distance

(m)

30-88

100

40

3

88-216

150

43.5

216-960

200

46

Above 960

500

54

3
3
3

The emission limits shown in the above table are based on measurements
employing CISPR quasi-peak detector except for the frequency bands 9-90
kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.
For average radiated emission measurements above 1000 MHz, there is also
a limit specified when measuring with peak detector function, corresponding
to 20 dB above the indicated values in the table.

Test procedure

The setup below was used to measure the out-of-band emissions. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

In case of Band Edge measurements falling in restricted bands, the declared Antenna Gain is also compensated in the
graph. The declared maximum antenna gain is 3.24dBi.

For Band Edge measurements falling in restricted bands, the following limits in dBm were applied for the average
detector after the conversion from the limits detailed above in dBuV/m, according to FCC 47 CFR part 15 - Subpart C —
815.209(a). The limits in dBm for peak detector are 20dB above the indicated values in the table.

§15.209(a) Converted values
Distance Field strength Field strength Power
Freq Range (MH2) (m) (microvolts/meter) (dB microvolts/meter) (dBm)
Above 960 3 500 54.0 -41.2
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The setup below was used to measure the out-of-band emissions. The antenna terminal of the EUT is connected to the
spectrum through an attenuator, and the spectrum analyzer reading is compensated to include the RF path loss.

AC/DC
Power
LG ET

Spectrum analyzer

< 100BATT =

Laptop

Note: these PSDreak Values are shown just as a reference for the compliance of the Out-of-band Measurements. Thus
the RBW used for these measurements was 100kHz.

Frequency PSD Peak
Mode Antenna CH [MHZ] [dBm]
0 2402 7.03
Div 1 19 2440 8.06
39 2480 8.78
BLE
0 2402 7.22
Div 2 19 2440 8.17
39 2480 8.88
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BLE

CHAIN A DIV1_BE Low Freq Section — CHO

Spectrum l I%’
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CHAIN A DIV1_BE High Freq Section (Restricted) — CH39
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CHAIN A DIV2_BE Low Freq Section — CHO
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CHAIN A DIV2_BE High Freq Section (Restricted) — CH39
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BLE, CHO

CHAIN A DIV1_Cond Spur, 30MHz — 9GHz

Spectrum l
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CHAIN A DIV1_Cond Spur,18GHz — 26.5GHz
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CHAIN A DIV2_Cond Spur, 30MHz — 9GHz

Spectrum |
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FOX| | { 2.402 GHz -12.85 dém | |
M1 [ 1 5.0 GHz | -62.93 dibm | [ j
D2! FDX 1 15.007457 GH2 -32.46 08 |
\ J\ 4
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Test Report N° 170919-01.TR04 Rev. 00
CHAIN A DIV2_Cond Spur,18GHz — 26.5GHz
Spectrum l |ﬂé[3|
Ref Level 500 d&m Mode suto Sweep
STOP
@] View
[ Mi{1] -60.43 dBm
10 dBm ) 18,0000000 GHz
5000 dBm Dn2[1) -40.00 dB
0 ®@m [ 190912340 GHz
=10 B3 e%0 dBm
-20 abmy |
30 dBm |
-40 dBmy
A0 dBm :
-E (s BITY :
FxL
I l l l [ I
Start 18.0 GHz 90002 pts Stop 26.5 GHz
purious Emissions
Rangelow | Rangelp | RBW | Frequency | PoweraAbs | ALimit
18,000 GMHz 21.000 GH2 100.000 kkz 15.844325 GHz ~52,85 dBm ~200.00 d@
21.000 GHz 24.000 GH2 100.000 kikz 21.61593 GHz -52.79 dBm -200.00 d&
24,000 GHz 26,500 GHz 100,000 kKz 25.88173 GHz -53,33 dém -200.00 d&
Marker |
Type | Ref | Tre | X-valug | Y-value |  Function | Function Result |!
FOX| | | 2,402 GHz -12.85 dBm | |
M1 | 18,0 GHz | -60.43 dim |
D2 FDX 1 19,091234 GH2 -40.00 ¢8 |
\ JL J - u
Diter SNOVDTT 144421
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BLE, CH19

CHAIN A DIV1_Cond Spur, 30MHz — 9GHz

Spectrum l ué,"
Ref Level 500 d&m Mode Auto Sweep
STOP
@1 View
[ mMif1] 72.63 dBm
10 gBm 4 30.0000 MHz
P ‘_Lle.-r D21} 36,07 d8
0 gam l 76.7320 MHz
i
A0 dBM=4ev) .11 540 d6m
-20 dBrmy
=30 dBm
-40 dBm |
50 dBm 4 [
50 dBm I
FXC [ ] ]
Start 30.0 MH2 90002 pts Stop 9.0 GHz
Bpurious Emissions
Rangelow | Rangeup | REW | Frequency Power Abs | Avimit |
30.000 MMz 3.000 G2 105,000 kkz 2,44001 GHz 8.04 dBm ~200.00 d&
3.000 GHz 6.000 GH2 100.000 kikz £.93935 GH2 -56.51 dBm -200.00 d8
£.000 GHz 9.000 GHz 100,000 kkz 0.96982 CGHz -S‘I,SJVdBm -200.00 d& |
Marker |
Type | Ref | Tre | X-valua | Y-value |  Function | Function Result |!
FOX| | 2,44 GHz -11.94 dBm |
M1 | 1 30.0 MMz | «72.,63 ditm |
D2! FDX 1 76.732 M2 -36.07 d8 |
" Y T
5 J\ 4

Drter BNOVZ0T7 152258

CHAIN A DIV1_Cond Spur, 9GHz — 18GHz

Dt BNOV D17 1652321

Spectrum I IIIV?I
Ref Level 500 dém Mode Auto Sweep
STOP
@1 View
T Mi(1) -67.80 dBm
10 dBM—t- [ 9.0000000 GHz
4
5000 4B p2[1) -33,70 dB
0 Bm i 15.16 15630 GHz
|
|10 9BM——t_ry 11 c40 dBny ‘
-20 abmy ‘
30 dBmy ‘
-40 dBmy
A0 dBm
60 dBm ‘
-EXL
| | l
Start 9.0 GHz 90002 pts Stop 18.0 GHz
Bpurious Emissions
Rangelow | RangelUp | RBW | Frequency | PoweraAbs | ALimit 4
5.000 GMHz 12.000 GH2 100,000 kMez 10,49675 GH2 ~60.20 dBm ~200.00 d& |
12.000 GHz 15.000 GH2 100.000 kikz 14.98945 GH2 -53.69 dBm -200.00 d8
315,000 GHz 18.000 GHz 100,000 kkz 17.49877 GHz -45,42 dBm -200.00 d& |
Marker |
Type | Ref | 7re | X-valua | Y-value |  Function | Function Result |!
FOX| | 2,44 oMz -11.94 dém |
M1 1 3.0 GHz | -67.96 dibm _
D2! FDX 1 15,161563 GH2 -33.70 ¢8 |
w T
\ J\ 4
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CHAIN A DIV1_Cond Spur,18GHz — 26.5GHz
Spectrum l |ﬂé[3|
Ref Level 500 d&m Mode suto Sweep
STOP
@] View
[ Mi{1) -643.87 dBm
10 dBm ) 180000000 GHz
5000 dBm Dn2i1) -41.,05 dB.
0 @Bm i 191533300 GHz
=10 98M—or, 31 040 dBm
-20 abmr |
30 dBm |
-40 dBmy
A0 dBm -—
-Exp Bm
I [ | l [ I
Start 18.0 GHz 90002 pts Stop 26.5 GHz
purious Emissions
Rangelow | Rangelp | RBW | Frequency | PoweraAbs | ALimit
18,000 GMz 21.000 GH2 100,000 kM2 15.85945 GHz ~53.15 dBm «200.00 d&
21.000 GHz 24.000 GH2 100.000 kikz 21.59333 GHz -52.69 dBm -200.00 d&
24,000 GHz 20,500 GHz 100,000 kKz 24,04008 GHz -52,68 dém -200.00 d&
Marker |
Type | Ref | Tre | X-valug | Y-value |  Function | Function Result |!
FOX| [ | 2,44 GHz -11,34 dBm | |
M1 | 18,0 GHz | -63.92 dim |
D2 FDX 1 19.15333 GH2 -41.05 g8 |
\ JL J - u
Drger BNOVOT7 162344
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CHAIN A DIV2_Cond Spur, 30MHz — 9GHz

Spectrum l

Ref Level 500 d&m
STOP

Mode Auto Sweep

@1 View

[ Mil1]

10 aBm

0 cam

—5.000 dBmr
'

2

71.85 dBm
30,0000 Mz

D2f1]

=10 dBmy=—t..,
-20 dBrmy

0 118

|

— -35.72d8
76. 7320 MHz

30 SBmy

-30 dBm

=40 dBr

<50 dBmy

50 dBmy

R ’ ]

Start 30.0 MHz 30002 pts Stop 9.0 GHz
Bpurious Emissions
Rangelow | RangeUp | REW | Frequency | PoweraAbs | Auimit |
30.000 MMz 3.000 GH2 105,000 kkz 2,44001 GHz 7.40 dBm ~200.00 d& |
2.000 GHz 6.000 GHz2 100.000 ke 5. 75466 GH2 -55.28 dBm -200.00 d8
£.000 GHz 9.000 CHz 100,000 kkz ©6.98082 GHz -55.35 dém -200.00 d& |
Marker |
Type | Ref | Tre | X-valua | Y-value |  Function | Function Result |!
FOX| | 2,44 GHz -11,83 dém | |
M1 | 30.0 MMz | 71,85 dibm [ |
D2! FDX 1 76.732 M2 -35.72 48 |
\ JL J - u

Dt ENOVZOT7 14016

CHAIN A DIV2_Cond Spur, 9GHz — 18GHz

Spectrum l

=

Ref Level 5.00 dBm
STOP

Mode Auto Sweep

@1 View
T mMif1] -67.96 dBm
10 dBm [ 9.0000000 GHz
5000 ;r_ D2[1) -33,39 dB|
0@m 3 150985650 GHz
A09BM=—ey .11 820 dBm
-20 abmr |
30 dBm |
-40 dBmy J T
40 dBm
60 dBm i
-FL
| | l
Start 9.0 GHz 90002 pts Stop 18.0 GHz
Bpurious Emissions
Rangelow | RangeUp | REW | Frequency | PowerAbs | Auimit |
5.000 GHz 12.000 G2 105,000 kkz 11.19705 GH2 ~60.35 dBm ~200.00 d¢ |
12.000 GHz 15.000 GHz 100.000 ke 14976325 GHz -55.12 dBm -200.00 d8
15,000 GHz 18.000 GHz 100,000 kkz 17.50347 GHz -45.17 dBm -200.00 d& |
Marker |
Type | Ref | Tre | X-valug | Y-value | Function | Function Result |!
FOX| 2,44 GHz -11.83 dBm | |
M1 | 5.0 GHz | -67.36 dim [ |
D2! FDX 1 15,098565 GH2 -33.39 ¥8 |
F Y T
\ J\ y

Dt ENOV D17 14030
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Test Report N° 170919-01.TR04 Rev. 00
CHAIN A DIV2_Cond Spur,18GHz — 26.5GHz
Spectrum | Iu’é])l
Ref Level 5.00 d&m Mode suto Sweep
STOPR
(@1 View
T Mif1] -60.97 dBm|
10 gBm l 180000000 GHz
5000 dBT 0211} -41,09 di8
0 @m - 17.3968500 GHz
AU09BM=—le) .11 820 dBm
-20 dbmy |
30 dBm |
-40 dBm |
A0 dBm -
I I 1
| Start 18.0 GHz 90002 pts Stop 26.5 GHz
purious Emissions
Rangelow | Rangeup | REW l Frequency | PoweraAbs | ALimit
18,000 GMz 21.000 GH2 100,000 kkez 15.93685 GHz ~52,82 dBm «200.00 d
21.000 GHz 24.000 GHz2 100.000 kikz 21.51703 GH2 -52.76 dBm -200.00 d8&
24,000 GHz 26,500 GHz 100,000 kiz 25,69915 GHz -53,76 dém -200.00 d
Marker |
Type | Ref | Tre | X-valua | Y-yalue | Function | Function Result |l
FOX. | 2,44 1z -11,83 dbm | !
M1 | 1 18.0 Gz | ~60.93 dibm |
D2 FDX 1 17.39685 GH2 -41.09 v8 |
w T
\ J\ 4
Drter BNOV D17 145001
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Test Report N° 170919-01.TR04

Rev. 00

BLE, CH39

CHAIN A DIV1_Cond Spur, 30MHz — 9GHz

Spectrum l

7]

Ref Level 500 d&m Mode Auto Sweep

Dt BNOV 017 152825

STOP
@1 View
[ mMif1] 753.96 dBm
10 gBm 4 30.0000 MHz
el .000 ‘_Lxe.-r p2i1] -35.95 dB
0 gam [ 76.7280 MHz
i
|-10-dBm==dryry .11 220 dBir :
-20 dBrmy
=30 dBm
-40 dBr ° [
50 dBm 114 [
50 dBm : I
o l ] !
Start 30.0 MH2 90002 pts Stop 9.0 GHz
Bpurious Emissions
Rangelow | Rangeup | REW | Frequency | PoweraAbs | Avimit |
30.000 MMz 3.000 G2 105,000 kkz 2,47950 GHz 6,51 dBm ~200.00 d&
3.000 GHz 6.000 GH2 100.000 kikz £.996895 GH:2 -55.79 dBm -200.00 d8
£.000 GHz 9.000 GHz 100,000 kkz 6.98B52 GHz -55.01 dém -200.00 d& |
Marker |
Type | Ref | Tre | X-valua | Y-value |  Function | Function Result |!
FOX| | 2,43 GHz -11,22 dém | |
M1 | 1 30.0 Mz | «72.36 ditm |
D2! FDX 1 76.728 M2 -35.9€ ¢8 |
v T
5 J\ 4

CHAIN A DIV1_Cond Spur, 9GHz — 18GHz

Diger ENOV D7 152852

Spectrum I n%,’l
Ref Level 5.00 dBm Mode Auto Sweep
STOP
@1 View
I MIl1] “68.97 dBm)
10 B —t- ! 9,0000000 GHz
5000 dBr D2[1) -33.90 dg
0 ®m o 150579650 GHz
A0 dAM==t=1 14 520 dprr
-20 abmr |
30 dBm |
-40 dBmy |
A0 dém ]
40 dBmr I
-E XL
[ [ | I
Start 9.0 GHz 90002 pts Stop 18.0 GHz
Bpurious Emissions
Rongelow | RangeUp | REBW | Frequency | PowerAbs | Auimit |
5.000 GMHz 12.000 G2 100,000 kkez 11.17875 GHz ~60.42 dBm ~200.00 g |
12.000 GHz 15.000 GH2 100.000 kikz 14.99B835 GHz -54.20 dBm -200.00 d8
315,000 GHz 18.000 GHz 100,000 kkz 1744517 GHz -45.04 dBm -200.00 d& |
Marker
Type | Ref | 7re | X-valua | Y-value |  Function | Function Result |!
FOX| | 2,48 GHz -11.22 dbm | !
M1 [ 1 5.0 GHz | -62,32 dim ‘
D2 FDX 1 15.057965 GH2 -33.90 g8 |
" 'T-
\ J\ 4
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CHAIN A DIV1_Cond Spur,18GHz — 26.5GHz

D ENOV 017 165815

Spectrum | %’I
Ref Level 5.00 d&m Mode suto Sweep
STOPR
@1 View
I Mif1) -61.71 dBm
10 9Bm } 18,0000000 GHz
5,000 dBT 0211} -41,63 dB
0 Bm i 170691500 GHz
A0 ARty .1} 220 GBr
-20 abmy |
30 dBm |
-40 dBm |
A0 dBm — :
-Ewp BM
I I I | I
Start 18.0 GHz 90002 pts Stop 26.5 GHz
purious Emissions
Rangelow | Rangeup | REW l Frequency | Power Abs ALimit
18,000 GMz 21.000 GH2 100,000 kkez 19.80325 GHz ~52.71 dBm ~20(:0.00 d&
21.000 GHz 24.000 GHz2 100.000 kikz 21.47303 GH2 -£3.23 dBm -200.00 d8&
24,000 GHz 26,500 GHz 100,000 kkz 25.86923 GHz ~54.22 dBém -200.00 d&
Marker {
Type | Ref | Tre | X-valug | Y-value |  Function | Function Result |!
FOX. | 2,48 GHZ 11,22 dém | |
M1 |1 18,0 GHz | -61.71 dim ‘
D2 FDX 1 17.06915 G2 -41.62 ¥8 |
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Rev. 00

CHAIN A DIV2_Cond Spur, 30MHz — 9GHz

Spectrum |

=)

Ref Level 500 d&m
STOP

Mode Auto Sweep

@1 View

l

mi1) 70.85 dBm

10 gBm

+
—5.000 dBm
'

30,0000 MHz
—-36.,23 d8

D2i1]

D -11

-20 dBrmy

|

124 dinr

76.7280 MHz
|

-30 dBm

=40 dBry

-50 dBmy

60 dBm

I

|

Start 30.0 MH2

90002 pts Stop 9.0 GHz

| Spurious Emissions
Range Low |

Range Up

| REBW | Frequency | PowerAbs | ALimit

30.000 MMz
2.000 GHz
6,000 GHz

]
-200.00 d& |
-200.00 d8
-200.00 d& |

3.000 GH2
6.000 GH2
9.000 GHz

105.000 kK2
100.000 kke
100,000 kkz

2.47050 GHz
5.95586 GHz
£.21474 GHz

7.12 dBm
-56.27 dbm
-55.05 dBm

Marker
Type | Ref | ¥re |

X-valua | Y-value | Function | Function Result
2,49 GHz

FOX |
M1
D2

1

FOX| 1

11,12 dém |
-70.35 dibm
-36.23 48

30.0 Mz |
76.728 M2

\ J\

Deger ENOV 017 145808

T

CHAIN A DIV2_Cond Spur, 9GHz — 18GHz

Spectrum I %’l
Ref Level 500 d&m Mode Auto Sweep
STOP
@1 View
I Mif1] -66.40 dBm|
10 gBm 3 9.0000000 GHz
5,000 dBT p211) -94.26 dB
0.@®m i 15.0647650 GHz
|
[~0-gBm==tcyr) .11.120 B |
-20 dBmr |
30 dBm |
-40 dBm 3
A0 dBm
60 dBm |
-ExL
I [ | I
Start 9.0 GHz 90002 pts Stop 18.0 GHz
| Spurious Emissions
Rangelow | Rangeup | RBW ] Frequency | PowerAbs | auimit |
5.000 GMz 12.000 G2 100,000 kkez 9.92875 GH2 ~60.37 dBm ~20(:0.00 g& !
12.000 GHz 15.000 GHz 100.000 kikz 14.97008 GHz ~54.49 dBm -200.00 d8
15,000 GHz 18.000 GHz 100,000 kHz 17.54117 GHz -44,07 dBm -200.00 d& |
Marker {
Type | Ref | Tre | X-valug | Y-value |  Function | Function Result |l
FOX. | 2,48 GHZ -11.12 dém | |
M1 |1 3.0 GHz | -65,49 dim ‘
D2 FDX 1 15.064765 GH2 -34.26 08 |

\ J 5

Diter BNOV D17 145831

e
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CHAIN A DIV2_Cond Spur,18GHz — 26.5GHz
Spectrum | uv\;l,,
Ref Level 500 d&m Mode Auto Sweep
STOPR
(@1 View
i Mi{1) -61.08 dBm
10.98m ! 18,0000000 GHz
5000 dBf D201} 41,89 d8
0d8m i 17.0106500 GHz
~40-9Bm==cyr, .11.120 B
-20 abmr |
30 dBm |
-40 dBmy
A0 dBm
= O |
-Ex s B
| [ [ | [ l
Start 18.0 GHz 90002 pts Stop 26.5 GHz
purious Emissions
Rangelow | RangeUp | REW l Frequency | PoweraAbs | ALimit
18,000 GMz 21.000 GH2 100,000 kkz 15.83315 GHz ~52.84 dBm «200.00 di
21.000 GHz 24.000 GHz 100.000 kikz 23.59448 GH2 -53.32 dBm -200.00 d8
24.000 GHz 20,500 GHz 100.000 kiHz 25,69565 GHz -53,64 dém -200.00 d&
Marker |
Type | Ref | Tre | X-valug | Y-value |  Function | Function Result |!
FOX| | | 2,43 GHz -11.12 dém | !
M1 1 18.0 GHz | -61.08_dim [ .
D2 FDX 1 17.01065 G2 -41.89 d8 |
\ JL J - a
D SENOVDT7 145854
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C.1.5 Radiated spurious emission

Standards references

6

ntel)

Rev. 00

FCC part RSS part Limits
Radiated emissions which fall in the restricted bands, as defined in §15.205(a),
must also comply with the radiated emission limits specified in §15.209(a):
Freq Range Field Stregth Field Stregth Meas. Distance
(MHz) (nV/m) (dBuV/m) (m)
30-88 100 40 3
88-216 150 435 3
RSS-247 216-960 200 46 3
15.247 (d) Clause 5.5 Above 960 500 54 3
15.209 RSS-Gen
Clause 8.9

The emission limits shown in the above table are based on measurements
employing CISPR quasi-peak detector except for the frequency bands 9-90
kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also
a limit specified when measuring with peak detector function, corresponding
to 20 dB above the indicated values in the table.

Test procedure

The setups below were used to measure the radiated spurious emissions.
Depending of the frequency range and bands being tested, different antennas and filters were used.
The final measurement is done by varying the antenna height from 1 to 4 meters, the EUT azimuth over 360° and for

both Vertical and Horizontal polarizations.
The radiated spurious emissions were measured on the lowest, middle and highest channels.
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Radiated Setup 30 MHz - 1GHz

Spectrum analyzer

Turn table

Radiated Setup 1 GHz - 6.4 GHz

SN AnHyTOf :I‘*,ﬁ. ; B
m o B s
= ; - 1tol5m [ = -
— 15m
Y e =
- < G Iu;n lrahrlt;'_ & .
Radiated Setup 6.4GHz — 18 GHz
 Rack with
. e, s S
e LplLL L ~andlownose <
- — ~ amplifiers. . 3m i
[ 1todm
Sm
e @ W( .

Turn table
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Test Report N° 170919-01.TR04 Rev. 00
Radiated Setup 18 GHz — 26.5 GHz
BIIND oahgar. ‘ .
S } 1tol25m r
UUS U O UGS Y T
Turn table
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Sample Calculation

The field strength is deduced from the radiated measurement using the following equation:
E=126.8 - 20log(A) +P -G
where
E is the field strength of the emission at the measurement distance, in dBuV/m
P is the power measured at the output of the test antenna, in dBm
A is the wavelength of the emission under investigation [300/fun;], in m
G is the gain of the test antenna, in dBi
NOTE — The measured power P includes all applicable instrument correction factors up to the connection to the test
Antenna e.g. cable losses, amplifier gains.

For field strength measurements made at other than the distance at which the applicable limit is specified, the field
strength of the emission at the distance specified by the limit is deduced as follows:

EspecLimit = Emeas + 20109 (Dmeas/Dspectimit)
where
EspecLimit is the field strength of the emission at the distance specified by the limit, in dBuV/m
Eweas is the field strength of the emission at the measurement distance, in dBuV/m
Dweas is the measurement distance, in m

Dspectimitis the distance specified by the limit, in m
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Test Results
30 MHz - 26.5 GHz, BLE Chain A Divl
Radiated Spurious — CHO
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
110.9 24.3 435 19.2
137.0 25.1 435 18.4
216.0 27.4 46.0 18.6
456.0 32.8 46.0 13.2
576.1 34.0 46.0 12.1
1113.4 --- 41.3 54.0 12.7
1151.9 40.6 54.0 13.4
1190.3 43.0 54.0 11.0
2325.6 44.9 54.0 9.1
2555.6 441 54.0 9.9
22000.0 35.2 54.0 18.8
22173.3 48.6 74.0 254
Radiated Spurious — CH19
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
72.0 22.7 40.0 17.3
110.8 26.6 435 16.9
138.2 25.2 435 18.3
216.0 28.7 435 14.8
263.0 34.9 --- 46.0 111
576.0 35.0 46.0 11.0
2363.4 45.5 54.0 8.5
2516.6 46.4 54.0 7.6
2517.2 56.6 --- 74.0 17.5
25934 44.4 54.0 9.6
25934 56.9 74.0 17.2
3444 .4 59.3 74.0 14.7
24214.4 48.5 --- 74.0 255
25901.5 35.8 54.0 18.2
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Radiated Spurious — CH39

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
71.9 22.6 40.0 17.4
111.0 26.2 435 17.3
138.1 24.2 435 19.3
216.0 274 435 16.1
456.0 33.7 46.0 12.3
576.0 33.9 46.0 12.1
1190.3 52.3 74.0 21.7
1190.3 441 54.0 9.9
2556.6 46.9 54.0 7.1
2556.9 57.0 74.0 17.0
2633.8 45.8 54.0 8.2
2710.3 44.5 54.0 9.5

24131.9 48.1 --- 74.0 25.9
25935.3 35.8 54.0 18.2
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30 MHz - 26.5 GHz, BLE Chain A Div2

Radiated Spurious — CHO

Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
58.6 225 40.0 17.6
72.0 235 40.0 16.5
111.0 254 435 18.1
216.0 26.8 435 16.7
456.0 32.8 46.0 13.2
576.0 35.9 46.0 10.1
1113.4 41.2 54.0 12.8
1151.9 --- 40.5 54.0 13.5
1190.3 43.0 54.0 11.0
1190.3 51.3 74.0 22.7
2325.3 55.6 74.0 18.4
2325.3 44.9 54.0 9.1
2478.8 451 54.0 8.9

25661.9 48.1 74.0 25.9
25921.4 35.6 54.0 18.4
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Radiated Spurious — CH19
Frequency MaxPeak Avg Limit Margin
MHz dBuV/m dBuV/m dBuV/m dB
71.9 22.6 40.0 17.4
111.0 26.2 435 17.3
216.0 27.4 435 16.1
456.0 33.7 46.0 12.3
576.0 33.9 46.0 12.1
1113.4 --- 41.3 54.0 12.7
1151.9 40.5 54.0 13.5
1190.3 43.3 54.0 10.7
2363.4 56.2 74.0 17.8
2363.4 45.3 54.0 8.7
2516.9 --- 45.4 54.0 8.6
2516.9 55.5 74.0 18.5
2593.8 --- 44.1 54.0 9.9
2670.6 44.6 54.0 9.4
25875.6 48.0 74.0 26.0
25898.1 35.7 54.0 18.3
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Radiated Spurious — CH39
Frequency MaxPeak Avg Limit Margin

MHz dBuV/m dBuV/m dBuV/m dB
110.8 26.0 435 17.5
136.9 25.6 43.5 17.9
216.0 275 435 16.0
263.9 27.5 46.0 18.5
346.2 34.4 46.0 11.6
576.0 36.0 46.0 10.0

1113.4 --- 41.1 54.0 12.9

1151.9 40.4 54.0 13.6

1190.3 43.1 54.0 10.9

1190.3 51.3 74.0 22.7

2556.6 44.4 54.0 9.6

2633.8 44.4 54.0 9.6

2710.3 --- 44.4 54.0 9.6

25911.6 35.7 54.0 18.3

25915.0 48.3 74.0 25.7
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