SGS SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.

Appendix 15.247

1.6dB Bandwidth

Test Mode Test Channel EBW[MHZ] Limit Verdict
BLE 2402 0.6991 0.5 PASS
BLE 2440 0.7046 0.5 PASS
BLE 2480 0.7109 0.5 PASS
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6dB Bandwidth_BLE_2402

Agilent Spectrum Analyzer - Occupied BW
ETEGT— (13 S0%  AC

AL i
Center Freq 2.402000000 GHz

ALIGN AUTO

== Trig: Free Run

#IFGain:Low #Atten: 20 dB

Center Freq: 2.402000000 GHz
Avg[Hold:> 111

06:42:55 PM Jan 29, 2018

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 8.81 dB
Ref 18.81 d

#Res BW 100 kHz
Occupied Bandwidth

1.0204 MHz

265 Hz
699.1 kHz

Transmit Freq Error
x dB Bandwidth

Mkr1 2.4022453 GHz

CenterFreq
2.402000000 GHz

#VBW 300 kHz

Sweep 1.067 ms CF Step

Total Power -2.49 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

6dB Bandwidth_BLE_2440

Agilent Spectrum Analyzer - Occupied BW.
RF 50 5

v - Y
Center Freq 2.440000000 GHz
#IFGain:Low

Ref Offset 8.95 dB
Ref 18.95 dBm

#VBW 300 kHz

Occupied Bandwidth
1.0192 MHz

27 Hz
704.6 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.440000000 GHz
o> Trig: Free Run
#Atten: 20 dB

ALIGN AUTO 06:46:42 PM Jan 23, 2018

Radic Std: None

Frequency
Avg[Held: 171

Radio Device: BTS

Mkr1 2.440243 GHz
-10.073 dBm

CenterFreq
2.440000000 GHz

Sweep 1.067 ms

Total Power -2.68 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

6dB Bandwidth_BLE_2480

Agilent Spectrum Analyzer - Occupied BW.
| Y e |
Center Freq 2.480000000 GHz $:;teFrr
=— ]

#IFGain:Low #Atten:

Ref Offset 8.95 dB
Ref 18.95 dBm

#Res BW 100 kHz

#FBW 300 kHz

Occupied Bandwidth
1.0222 MHz

-100 Hz
710.9 kHz

Transmit Freq Error
x dB Bandwidth

ALIGN AUTO 06:40:05 PM Jan 29, 2018

Freq: 2.480000000 GHz Radio Std: None

ee Run AvglHold: 111
20 4B

Frequency

Radio Device: BTS

Center Freq
2.480000000 GHz

Sweep 1.067 ms|

Total Power -2.93 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS
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2.0ccupied Bandwidth

Test Mode Test Channel OBWI[MHZ] LimitfMHz] Verdict
BLE 2402 1.0569 PASS
BLE 2440 1.0576 PASS
BLE 2480 1.0572 PASS
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Occupied Bandwidth_BLE_2402

Agilent Spectrum Analyzer - Occupied BW.

QO i Lt 5 0 o o | : ALIGN AUTO 06:43:15 PM Jan 29, 2018
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: Nene Frequency

> Trig: Free Run Avg|Hold: 111
#IFGain:Low HAtten: 40 dB Radio Device: BTS

Ref Offset 8.81 cdB
Ref 30.00 dBm

CenterFreq
2.402000000 GHz

#Res BW 30 kHz #VBW 100 kHz 400.000 kHz

Man
Occupied Bandwidth Total Power -2.49 dBm

1.0569 MHz —
Transmit Freq Error 3.723 kHz OBW Power 99.00 % 0 Hz

x dB Bandwidth B76.2 kHz x dB -6.00 dB

MsG sTATUS

Occupied Bandwidth_BLE_2440

Agilent Spectrum Analyzer - Occupied BW
ER e e ALIGNAUTO  [05:47:02 PM Jan 20, 2018
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
—w»= Trig:Free Run AvglHeld: 111
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 8.95 dB
1LU dBldiv Ref 30.00 dBm

CenterFreq

#VBW 100 kHz 400.000 kHz

Occupied Bandwidth Total Power -2.66 dBm el
1.0576 MHz —

Transmit Freq Error 3.888 kHz OBW Power 99.00 % 8 He
x dB Bandwidth 677.1 kHz x dB -6.00 dB

MsG sTATUS

Occupied Bandwidth_BLE 2480

Agilent Spectrum Analyzer - Occupied BW
QO i Lt 5 0 o o o | : ALIGN AUTO 06:49:24 PM Jan 29, 2018
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg[Hold: 1i1
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 8.95 dB
Ref 30.00 dBm

CenterFreq
2.480000000 GHz

#VBW 100 kHz Sweep 4.267 ms| 400.000 kKHz

Auto Man

Occupied Bandwidth Total Power -2.91 dBm

1.0572 MHz —
Transmit Freq Error 4.353 kHz OBW Power 99.00 % 0 Hz

x dB Bandwidth 879.7 kHz x dB -6.00 dB

MsG sTATUS
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3.Maximum peak conducted output power

Test Mode Test Channel Power[dBm] Limit[dBm] | Verdict
BLE 2402 -9.018 30 PASS
BLE 2440 -9.172 30 PASS
BLE 2480 -9.411 30 PASS
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Maximum peak conducted output power BLE 2402

Agilent Spectrum Analyzer - Swept SA
SEMNSE:INT| 1 ALIGN AUTO
#Avg Type: RM5 Frequency
St Trig: Free Run AvglHold: 10110
IFGain:Low #Atten: 20 4B

Mkr1 2.402 209 GHZ
Ref Offset8.81 dB
Ref 10.00 dBm -9.018 dBm

2.402000000 GHz

Center 2.40200 GHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.067 ms (8001 pts)

| EED STATUS

Maximum peak conducted output power BLE_2440

Agilent Spectrum Analyzer - Swept SA
RL [ RS Or — ] SENSE:INT) | ALTGN AUTO 06:47:19 PM

Center Freq 2.440000000 GHz . #Avg Type: RMS Frequency
PRO: Fast —+— Trig:Free Run AvglHold: 10110
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 8.95 dB
Ref 10.00 dBm

CenterFreq
2.440000000 GHz

StartFreq
2.427500000 GHz

Stop Freq
2.452500000 GHz

CF Step
2.500000 MHz
Auto Man

Freq Offset
0 Hz

#VBW 8.0 MHz Sweep 1.067 ms (8001 pts)

MsG STATUS

Maximum peak conducted output power BLE 2480

Agilent Spectrum Analyzer - Swept SA
RL RF | 50 & T | SEMNSE:INT| | ALIGH AUTO 06:43:41 PM Jan 23, 2018

Center Freq 2.480000000 GHz #Avg Type: RMS TRACE Frequency
PHo: Fast >~ Trig:Free Run AvglHeld: 10110
IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 8.95 dB
Ref 10.00 dBm

CenterFreq
2.480000000 GHz

StartFreq
2.467500000 GHz

Stop Freq
2.492500000 GHz

CF Step
2.500000 MHz
Auto Man

Freq Offset
0Hz

#VBW 8.0 MHz Sweep 1.067 ms (8001 pts)

MsG STATUS
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4.Maximum Peak power spectral density

Test Mode Test Channel PSD[dBm/3kHz] Limit{[dBm/3kHz]| Verdict
BLE 2402 -24.629 8.00 PASS
BLE 2440 -24.628 8.00 PASS
BLE 2480 -25.126 8.00 PASS
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Maximum Peak power spectral density BLE 2402

Agilent Spectrum Analyzer - Swept SA

SEMNSE:INT| 1 ALIGN AUTO
#Avg Type: RMS
AvglHold: 16110

Center Freq 2.402000000 GHz i
e == Trig: Free Run

e
IFGain:Low #Atten: 10 4B

Mkr1 2.402 018 0 GHz

Ref Offset 8.81 dB -24.629 dBm

Ref 8.81 dBm

[Center 2.4020000 GHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)

| EED STATUS

Frequency

2.402000000 GHz

Maximum Peak power spectral density BLE 2440

Agilent Spectrum Analyzer - Swept SA
RL RE RS Or — ]

Center Freq 2.440000000 GHz
PN

SEMNSEINT| ALIGN AUTO
#Avg Type: RMS

AvglHold: 10410

06:47:38 PM

== Trig: Free Run

IFGain:Low #Atten: 10 dB

Ref Offset 8.95 dB
Ref 8.95 dBm

. #VBW 10 kHz Sweep 158.2 ms (1001 pts)

STATUS

Frequency

Auto Tune

CenterFreq
2.440000000 GHz

StartFreq
2.439250000 GHz

Stop Freq
2.440750000 GHz

CF Step
150.000 kHz

Auto Man

Freq Offset
0 Hz

Maximum Peak power spectral density BLE 2480

Agilent Spectrum Analyzer - Swept SA
RL RF | 50 & T |

Center Freq 2.480000000 GHz

SENSE:INT) ALIGN AUTS
#Avg Type: RMS

AvglHeld: 10110

06:50:00 PM Jan 25, 2018

e —»— Trig:Free Run
#Atten: 10 dB

Ref Offset 8.95 dB
Ref 8.95 dBm

#VBW 10 kHz Sweep 158.2 ms (1001 pts)

STATUS

Frequency

Auto Tune

CenterFreq
2.480000000 GHz

StartFreq
2.479250000 GHz

Stop Freq
2.480750000 GHz

CF Step
150.000 kHz

Auto Man

Freq Offset
0Hz
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5.Band-edge for RF Conducted Emissions

Test Test Carrier Max. Spurious Level Limit Verdict
Mode Channel Power[dBm] [dBm] [dBm]

BLE 2402 -9.991 -66.167 -29.99 PASS

BLE 2480 -10.337 -66.585 -30.34 PASS
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Band-edge for RF Conducted Emissions_ BLE_2402_Hopping Off

Agilent Spectrum Analyzer - Swept SA
d RL i i | 0 0 i 2 o
Center Freq 2.395000000 GHz .
PhHo: Fast —»- Trig:Free Run
IFGai w #Atten: 10 4B

ALIGN AUTO
#Avg Type: RMS
AvglHold: 10110

Ref Offset 8.81 dB
Ref 8.81 dBm

Stop 2.40500 GHz

#VBW 300 kHz Sweep 2.133 ms (8001 pts)

Frequency

Auto Tune

Center Freq
2,395000000 GHz

StartFreq
2.385000000 GHz

Stop Freq
2.405000000 GHz

CF Step
2.000000 MHz

MKR| MODE TRC| SCL. = v FUNCTION FUNCTION WIDTH FUNCTION VALUE _ ~
i N
P N
3 HYH
N N |
5 I
(]

7
8
9
10

Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA
§ RL RF SO 5 ALIGN AUTO

#Aug Type: RMS

Avg|Hold: 10/10

06:50:19 PM
TRACE
TYPE

Trig: Free Run
#Atten: 10 dB

MKkr4 2.483 597 GHz|
-66.585 dBm|

Ref Offset 8.95 dB
Ref 8.95 dBm

i1

'Start 2.47500 GHz
#Res BW 100 kHz

MEKR] MODE TRC SCL

x x
[ f | 2.480 003 GHz -10.337 dBm

Stop 2.50000 GHz|
Sweep 2.667 ms (8001 pts)

#VBW 300 kHz

FUNCTION FUNCTION WIDTH

FUNCTION VALUE A

1 I I R
P N 1 F[ 2483500 GHz|  $8223dBm| [ [
El N [1[f[  26500000GHz[ -73362dBm| [ [ |
ey N [1[fF[ 2483897 GHz| 66886adBm| [ [ |
5 )

6

7

8

9

Frequency

Auto Tune

CenterFreq
2.487500000 GHz

StartFreq
2.475000000 GHz

sStop Freq
2500000000 GHz

CF Step
2.500000 MHz
Man

Auto

Freq Offset
0Hz
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6.RF Conducted Spurious Emissions

Test Mode Cgae:;el S[tml:zge S[:\c;llrillzzr]e I[T(i\g EﬁBH\g Pref[dBm] [%%%:%] [bg“r:f] Verdict
BLE 2402 30 3000 | 100 300 237 | -47.807 | -22.37 | PASS
BLE 2402 3000 | 5000 | 100 300 237 | -45.817 | -22.37 | PASS
BLE 2402 5000 | 10000 | 100 300 237 | -44.712 | -22.37 | PASS
BLE 2402 10000 | 15000 | 100 300 237 | -42.032 | -22.37 | PASS
BLE 2402 15000 | 25000 | 100 300 237 | -33.159 | -22.37 | PASS
BLE 2440 30 3000 | 100 300 | -3.202 | -47.930 |-23.202| PASS
BLE 2440 3000 | 5000 | 100 300 | -3.202 | -44.763 |-23.202| PASS
BLE 2440 5000 | 10000 | 100 300 | -3.202 | -44.778 |-23.202| PASS
BLE 2440 10000 | 15000 | 100 300 | -3.202 | -41.848 |-23.202| PASS
BLE 2440 15000 | 25000 | 100 300 | -3.202 |-33.899 |-23.202| PASS
BLE 2480 30 3000 | 100 300 | -2.326 | -47.303 |-22.326| PASS
BLE 2480 3000 | 5000 | 100 300 | -2.326 | -46.546 |-22.326| PASS
BLE 2480 5000 | 10000 | 100 300 | -2.326 | -44.961 |-22.326| PASS
BLE 2480 10000 | 15000 | 100 300 | -2.326 | -40.852 |-22.326| PASS
BLE 2480 15000 | 25000 | 100 300 | -2.326 |-33.429 |-22.326| PASS
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BLE_2402

RF Conducted Spurious Emissions

Reference level measurement

5
[
g
i
el
=
ey
!
=
i}
=

w Limit(dBm)

| evel(dBm)

il
80+

T
=
-

-100-

[wigp] 1ene

2402.00 240300 2404.00
Freq [MHz]

240.00

2400.00

RF Conducted Spurious Emissions

[wgp] 120

4000 G000 BOO0 10000 12000 14000 1RODO 18000 20000 22000 24000

2000

Freq [MHz]

Pref

CSE_1

BLE_2440

RF Conducted Spurious Emissions




SGS SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.

Reference level measurement
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Reference level measurement
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