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

Appendix A for SHEM181000917103

1.6dB Bandwidth

Test Mode Test Channel EBW[MHZ] Limit Verdict
BLE 2402 0.68 0.5 PASS
BLE 2440 0.67 0.5 PASS
BLE 2480 0.68 0.5 PASS
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SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.

Agilent Spectrum Analyzer - Occupied BW

6dB Bandwidth_BLE_2402

RF
Center Freq 2.402000000 GHz

== Trig: Free Run

#IFGain:Low

Ref Offset 8.81 dB
Ref 18.81 d

#Res BW 100 kHz

Occupied Bandwidth

1.0521 MHz

15.673 kHz
680.4 kHz

Transmit Freq Error

x dB Bandwidth

ALIGN AUTO

07:36:32 PM Oct 29, 2018

Center Freq: 2.402000000 GHz Radio Std: Nene

Frequency
Avg[Hold:> 111
#Atten: 20 dB

Radio Device: BTS
Mkr1 2.4020353 GHz

CenterFreq
2.402000000 GHz

#VBW 300 kHz

600.000 kHz
Man

Freq Offset
0Hz

Total Power

OBW Power
x dB

STATUS

6dB Bandwidth_BLE_2440

Agilent Spectrum Analyzer - Occupied BW.
RF 50 5

v - Y
Center Freq 2.440000000 GHz

> Trig:Free Run

#IFGain:Low

Ref Offset 8.95 dB
Ref 18.95 dBm

Occupied Bandwidth
1.0462 MHz

12.273 kHz
669.1 kHz

Transmit Freq Error

x dB Bandwidth

ALIGN AUTO 07:32:02 P Oct 23, 2018

Center Freq: 2.440000000 GHz Radic Std: None

Avg|Held: 111

Frequency
#Atten: 20 dB Radio Device: BTS

Mkr1 2.4400338 GHz|
-0.90661 dBm

CenterFreq
2.440000000 GHz

#VBW 300 kHz Sweep 1.067 ms

Total Power

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

6dB Bandwidth BLE_2480

Agilent Spectrum Analyzer - Occupied BW.
50 Q

| Y e |
Center Freq 2.480000000 GHz

#IFGain:Low

Ref Offset 8.95 dB
Ref 18.95 dBm

#Res BW 100 kHz

Center Freq: 2.480000000 GHz
s Trig:Free Run
#Atten: 20 4B

ALIGN AUTO 07:41:13 P Oct 20, 2018

Radio Std: None

Frequency
AvglHold:> 111

Radio Device: BTS

Center Freq
2.480000000 GHz

#FBW 300 kHz

Occupied Bandwidth
1.0421 MHz

8.272 kHz
676.0 kHz

Transmit Freq Error

x dB Bandwidth

Sweep 1.067 ms|
Total Power

OBW Power
x dB

99.00 %
-6.00 dB

STATUS




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

2.0ccupied Bandwidth

Test Mode Test Channel OBW[MHZ] Limit[MHz] Verdict
BLE 2402 1.05 PASS
BLE 2440 1.04 PASS
BLE 2480 1.04 PASS
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SGS-CSTC Standards Technical Services (Shanghai) Co., Ltd.

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.402000000 GHz

#IFGain:Low

Ref Offset 8.81 cdB
Ref 30

.00 dBm

#Res BW 30 kHz

Occupied Bandwidth

ALIGN AUTO

Occupied Bandwidth_BLE_2402

07:36:51PM Oct 29, 2018

Center Freq: 2.402000000 GHz
Trig: Free Run Avg[Hold: 11
#Atten: 40 dB

#VBW 100 kHz

Total Power

1.0496 MHz

Transmit Freq Error
x dB Bandwidth

11.269 kHz
872.2 kHz

OBW Power
x dB

Radio Std: Nene Frequency

Radio Device: BTS

CenterFreq
2.402000000 GHz

400.000 kHz
Man

Freq Offset
0Hz

sTATUS

Occupied Bandwidth_BLE_2440

Agilent Spectrum Analyzer - Occupied BW

O | T Y o e ]

Center Freq 2.440000000 GHz
#IFGain:Low

Ref Offset 8.95 dB

10 dBlidiv Ref 30.00 dBm

Occupied Bandwidth

—w»= Trig:Free Run

ALIGN AUTO

07:39:21PM Oct 29, 2018

Center Freq: 2.440000000 GHz
AvglHold:>1i1
HAtten: 40 dB

#VBW 100 kHz

Total Power

1.0435 MHz

Transmit Freq Error
x dB Bandwidth

9.812 kHz
668.9 kHz

OBW Power
x dB

Radio 5td: None Frequency

Radio Device: BTS

CenterFreq
2.440000000 GHz

CF Step
400.000 kHz
Man

Freq Offset
0 Hz

Auto

99.00 %
-6.00 dB

sTATUS

Occupied Bandwidth_BLE_2480

Agilent Spectrum Analyzer - Occupied BW
Center Freq 2.480000000 GHz

#IFGain:Low

Ref Offset 8.95 dB
Ref 30.00 dBm

Occupied Bandwidth

ALIGN AUTO

07:41:32PM Oct 29, 2018

Center Freq: 2.480000000 GHz
Trig: Free Run Avg[Hold:>1/1
#Atten: 40 dB

#VBW 100 kHz

Total Power

1.0356 MHz

Transmit Freq Error
x dB Bandwidth

7.455 kHz
652.8 kHz

OBW Power
x dB

Radic Std: Nene Frequency

Radio Device: BTS

CenterFreq
2.480000000 GHz

Sweep 4.267 ms
Auto

400.000 kHz
Man

Freq Offset
0Hz

sTATUS




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

3.Maximum peak conducted output power

Test Mode Test Channel Power[dBm] Limit[dBm] | Verdict
BLE 2402 -1.23 30 PASS
BLE 2440 -0.36 30 PASS
BLE 2480 0.48 30 PASS




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

Maximum peak conducted output power BLE_ 2402

Agilent Spectrum Analyzer - Swept SA

SEMNSE:INT| 1 ALIGN AUTO
#Avg Type: RMS Frequency

Srast s~ Trig:Free Run AvglHold: 10110
IFGain:Low #Atten: 20 4B

Mkr1 2.401 934 GHZ
Ref Offset8.81 dB
Ref 10.00 dBm -1.231 dBm

2.402000000 GHz

| EED

STATUS

SENSEINT| 1 ALIGN AUTO

#Avg Type: RMS Frequency

MO Fast —r- Trig:Free Run AvglHold: 10110
IFGain:Low #Atten: 20 dB

Ref Offset 8.95 dB
Ref 10.00 dBm

2.440000000 GHz

#VBW 8.0 MHz Sweep 1.067 ms (8001 pts)

STATUS

Maximum peak conducted output power_BLE_2480

Agilent Spectrum Analyzer - Swept SA

RF e | SENSE:INT| | ALIGN AUTO 07:41:48 PM Oct 23, 2018

Center Freq 2.480000000 GHz #Avg Type: RMS TRACE Frequency

PNO: Fast —»— Trig:Free Run Avg]|Held: 10110
IFGain:Low HAtten: 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)

STATUS




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

4 Maximum Peak power spectral density

Test Mode Test Channel PSD[dBm/3kHz] Limit{[dBm/3kHz]| Verdict
BLE 2402 -16.49 8.00 PASS
BLE 2440 -15.76 8.00 PASS
BLE 2480 -14.76 8.00 PASS




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

Maximum Peak power spectral density BLE_ 2402

Agilent Spectrum Analyzer - Swept SA

SEMSE:INT| ALIGN AUTO

Center Freq 2.402000000 GHz #Avg Type: RMS Frequency
PNO: [l

e > Trig:Free Run AvglHold: 10110
IFGain:Low #Atten: 10 4B

Mkr1 2.401 901 0 GHz
Ref Offset8.81 dB
Ref 8.81 dBm -16.492 dBm

2.402000000 GHz

[Center 2.4020000 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)

| EED

STATUS

Maximum Peak power spectral density BLE 2440

Agilent Spectrum Analyzer - Swept SA

RF |soe ac | SENSE:INT| | ALIGN AUTO 073255 PM

Center Freq 2.44000000 GHz #Avg Type: RMS Frequency
PN

o Trig: Free Run Avgl|Hold: 10/10
IFGain:Low #Atten: 10 dB

Ref Offset 8.95 dB
Ref 8.95 dBm

2.440000000 GHz

#VBW 10 kHz Sweep 158.2 ms (1001 pts)

STATUS

Maximum Peak power spectral density BLE_2480

Agilent Spectrum Analyzer - Swept SA

RF e | SENSE:INT| | ALIGN AUTO 07:42:06 P Oct 23, 2018

Center Freq 2.480000000 GHz #Avg Type: RMS TRACE Frequency

e —»— Trig:Free Run AvglHeld: 10110
#Atten: 10 dB

Auto Tune
Ref Offset 8.95 dB
Ref 8.95 dBm

CenterFreq
2.480000000 GHz

StartFreq
2.479250000 GHz

Stop Freq
2.480750000 GHz

CF Step
150.000 kHz
Auto Man

Freq Offset
0Hz

#VBW 10 kHz Sweep 158.2 ms (1001 pts)

STATUS




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

5.Band-edge for RF Conducted Emissions

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

BLE 2402 -1.63 -56.41 -21.63 PASS
BLE 2480 0.19 -63.79 -19.81 PASS
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Band-edge for RF Conducted Emissions_BLE_2402_Hopping Off

Agilent Spectrum Analyzer - Swept SA

RE 0 2

ALIGN AUTO 07:37:42PM Oct 29, 2018

R i FrE |
Center Freq 2.395000000 GHz

PRO: fast > Trig:Free Run
IFGal w #Atten: 10 4B

Ref Offset 8.81 dB
Ref 8.81 dBm

Start 2.38500 GHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: RMS
AvglHold: 10110

Stop 2.40500 GHz
Sweep 2.133 ms (8001 pts)

MKR MODE TRC SCL

» i
[ f ] 2.402 040 0 GHz -1.629 dBm

OO~ NBWN

10

FLNCTION FUNCTION VALUE  ~

FUNCTION WIDTH

Frequency

Auto Tune

Center Freq
2,395000000 GHz

StartFreq
2.385000000 GHz

Stop Freq
2.405000000 GHz

CF Step
2.000000 MHz

Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

RE S0 %

ALIGN AUTQ

Trig: Free Run

#Atten: 10 dB

Ref Offset 8.95 dB
Ref 8.95 dBm

'Start 2.47500 GHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 10110

MKkr4 2.483 5§50 GHz|

Stop 2.50000 GHz|
Sweep 2.667 ms (8001 pts)

MEKR] MODE TRC SCL

x x
[ f | 2.480 013 GHz 0.190 dBm

(NI

[ f 2,500 000 GHz

CoO~NOOEW

FUNCTION FUNCTION WIDTH FUNCTION VALUE A

I I R

f 2.483 500 GHz 64352dBm| [

[ 2500000 GHz] 72786dBm| | ]

[fF]  2483850GHz| #3793dBm|[ [ [ ]
o

Frequency

Auto Tune

CenterFreq
2.487500000 GHz

StartFreq
2.475000000 GHz

sStop Freq
2500000000 GHz

CF Step
2.500000 MHz

Auto Man

Freq Offset
0Hz




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

6.RF Conducted Spurious Emissions

Max. .

Test StartFre | StopFre | RBW VBW Limit .

TestMode | pannel | [MHz] | [MHZ] | [kHz] | [kHz] |PrefldBm] [ﬁ’rﬁ'] [aBm] | Verdict
BLE 2402 30 | 10000 | 100 | 300 196 | -49.99 |<-21.96| PASS
BLE 2402 10000 | 26000 | 100 | 300 | -1962 | -43.667 |, 5s, | PASS
BLE 2440 30 | 10000 | 100 | 300 091 | -50.64 |<-20.91| PASS
BLE 2440 10000 | 26000 | 100 | 300 091 | -43.510 |<-20.91| PASS
BLE 2480 30 | 10000 | 100 | 300 0.00 | -49.47 |<-20.00| PASS
BLE 2480 10000 | 26000 | 100 | 300 | -0.001 |-43.497 |, .. |PASS




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

RF Conducted Spurious Emissions_BLE_2402

Agilent Spectrum Analyzer Swept SA
010 A CE EERSE : ALIGHAUTO  [07:37:58PM

Center Freq 2 402000000 GHz . #Avg Type: RMS Frequency
PNO: Wide —»— T1rg:Free Run Avg|Hold: 10/10

IFGain:Low #HAtten: 20 dB

Auto Tune

Ref Offset8.81 dB
Ref 18.81 dBm (]
Center Freq

2.402000000 GHz

StartFreq
2.400000000 GHz

Stop Freq
2.404000000 GHz

CF Step
400.000 kHz
Auto Man

Freq Offset
0 Hz

Span 4.000 MHz
#VBW 300 kHz Sweep 1.067 ms (8001 pts)

Agilent Spectrum Analyzer - Swept SA
QO L R |65 0 L A Gl e ALIGH AUTO:

Center Freq 5.015000000 GHz . #Avg Type: RMS
PNO: Fast —»- Trig:Free Run Avgl|Held: 5110

IFGain:Low #Atten: 20 dB

Frequency

Mkr2 4.803 1 GHz Auto Tune
Ref Offset 8.81 dB
10gBld|v sz 185e81 dBm 49.939 dBm

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

[2]
T
0n
-4
]
-

997.000000 MHz
Auto Man

Freq Offset
0 Hz

#VBW 300 kHz Sweep 953.1 ms (;3001 pts);




Agilent Spectrum Amlvzer Swept SA
RL

Center Freq 18 000000000 GHz

IFGain:|

Ref Offset 8.81 dB
Ref 18.81 dBm

SENSE:INT]|

ALIGH AUTO

07:38:23PM

PNO: Fast —»— Trig: Free Run

#Atten: 20 dB

L owe

#Avg Type: RMS
Avg|Held: 3/10

Mkr1 25.986 GHz|

-43.667 dBm|

Frequency

Auto Tune

Center Freq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

-UI

CF Ste|
1.600000000 GHz
Auto Man

Freq Offset
0 Hz

Agllent Spectrum Amlyzer Swept SA

Center Freq 2 440000000 GHz

PNO: Wide -—#— 11g:Free Run

IFGain:|

Ref Offset 8.95 dB
Ref 18.95 dBm

Center 2.440000 GHz
#Res BW 100 kHz

SENSE!INT|

ALIGH AUTO

o H#Atten: 20 dB

#VBW 300 kHz

#Avy Type: RMS
Avg|Held: 10/10

Span 4.000 MHz

Sweep 1.067 ms (8001 pts)

Frequency

Auto Tune

Center Freq
2.440000000 GHz

StartFreq
2.438000000 GHz

Stop Freq
2.442000000 GHz

CF Step
400.000 kHz

Auto Man

Freq Offset
0 Hz

Agilent Spectrum Amlvzer Swept SA

RL
Center Freq 5 015000000 GHz
PN

Ref Offset 8.95 dB

10 dBldlv Ref 18.95 dBm

0: Fast —»—
IFGain:|

SENSEINT|

ALIGH AUTO

#Atten: 20 dB

L owe

#VBW 300 kHz

Trig: Free Run

#Avg Type: RMS
Avg|Held: 5110

Mkr2 4.879 2 GHZ|

-50.644 dBm|

Sweep 953.1 ms (3001 pts)

o

Frequency

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

Freq Offset
0 Hz




Agilent Spectrum Amlvzer Swept SA
RL

Center Freq 18 000000000 GHz

IFGain:|

Ref Offset 8.95 dB

10 dBldlv Ref 18.95 dBm

SENSE:INT]|

ALIGH AUTO

07:40:35PM

PNO: Fast —»— Trig: Free Run

#Atten: 20 dB

L owe

SO T

#Avg Type: RMS
Avg|Held: 3/10

Mkr1 25.996 GHz|

MIM

-43.510 dBm|

o

Frequency

Auto Tune

Center Freq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

-UI

CF Ste|
1.600000000 GHz
Auto Man

Freq Offset
0 Hz

Agllent Spectrum Amlyzer Swept SA

Center Freq 2 480000000 GHz

PNO: Wide -—#— 11g:Free Run

IFGain:|

Ref Offset 8.95 dB
Ref 18.95 dBm

Center 2.480000 GHz
#Res BW 100 kHz

SENSE!INT|

ALIGH AUTO

o H#Atten: 20 dB

#VBW 300 kHz

#Avy Type: RMS
Avg|Held: 10/10

Span 4.000 MHz

Sweep 1.067 ms (8001 pts)

Frequency

Auto Tune

Center Freq
2.480000000 GHz

StartFreq
2.478000000 GHz

Stop Freq
2.482000000 GHz

CF Step
400.000 kHz
uto Man

>

Freq Offset
0 Hz

Agilent Spectrum Amlvzer Swept SA

RL
Center Freq 5 015000000 GHz
PN

Ref Offset 8.95 dB
Ref 18.95 dBm

0: Fast —»—
IFGain:|

SENSEINT|

ALIGH AUTO

#Atten: 20 dB

L owe

#VBW 300 kHz

Trig: Free Run

#Avg Type: RMS
Avg|Held: 5110

Mkr2 4.960 2 GHZ|

-49.465 dBm|

Sweep 953.1 ms (3001 pts)

Frequency

Auto Tune

Center Freq
5.015000000 GHz

StartFreq
30.000000 MHz

Stop Freq
10.000000000 GHz

CF Step
997.000000 MHz
Auto Man

Freq Offset
0 Hz
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Agilent Spectrum Analyzer - Swept SA

L e - P | | : ALIGNAUTO  |07:43:05PM
Center Freq 18.000000000 GHz . #Avg Type: RMS

PNO: Fast —»— Trig: Free Run Avg|Held: 3/10
IFGain:Low #Atten: 20 dB

Frequency

Mkr1 25.486 GHZ Auto Tune
R 25 485 Che

Center Freq
18.000000000 GHz

StartFreq
10.000000000 GHz

Stop Freq
26.000000000 GHz

-nl

CF Ste|
1.600000000 GHz
Auto Man

Freq Offset
0 Hz

Stop 26.000 GHz
#VBW 300 KHz Sweep 1.530 s (3001 pts)




