Shenzhen Tongzhou Testing Co.,Ltd. FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

Appendix A
RF Test Data for Lora-DTS (902-928MHz DTS Mode)

Product Name: LoRa+BLE module
Trade Mark: RAK

Test Model: RAK4600(H)
FCC ID: 2AF6B- RAK4600H

Environmental Conditions

Temperature: 24.3° C
Relative Humidity: 55%
ATM Pressure: 100.0 kPa
Test Engineer: Anna Hu
Supervised by: Hugo Chen
NOTE N/A
1.6dB Bandwidth
Test Mode | Test Channel Ant EBW[MHZz] Limit Verdict
Lora-DTS LCH Antl 0.700 0.5 PASS
Lora-DTS MCH Antl 0.694 0.5 PASS
Lora-DTS HCH Antl 0.732 0.5 PASS
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Shenzhen Tongzhou Testing Co.,Ltd. FCC ID:2AF6B-RAK4600H Report No.:TZ200401313-E2

6dB Bandwidth_LCH_Ant1

Agilent Spectrum Analyzer - Occupied BW

i A\ ALIGN AUTO/NORF [02:27:49 PM May 13, 2020
Center Freq 903.000000 MHz Center Freq: 903.000000 MHz Radio Std: None Frequency
w»— Trig:Free Run Avg|Hold: 300300
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
903.000000 MHz

Center 903 MHz

4 CF Step
Res BW 100 kHz #/BW 300 kHz 100.000 kHz

Auto Man
Occupied Bandwidth Total Power 22.6 dBm

721.85 kHz Freq Offset

Transmit Freq Error -20.469 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 700.1 kHz x dB -6.00 dB

IMSG % STATUS

6dB Bandwidth MCH_Ant1

Agilent Spectrum Analyzer - Occupied BW

i A\ ALIGN AUTO/NORF [02:31:25 PM May 13, 2020
Center Freq 907.800000 MHz Center Freq: 907.800000 MHz Radio Std: None Frequency
w»— Trig:Free Run Avg|Hold: 300300
HIFGain:Low RAtten: 30 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
907.800000 MHz

Center 907.8 MHz

CF Step
Res BW 100 kHz #VBW 300 kHz 100.000 kHz
Man

Occupied Bandwidth Total Power
711.47 kHz m——

Transmit Freq Error -10.773 kHz OBW Power 99.00 % 0 Hz
x dB Bandwidth 693.7 kHz x dB -6.00 dB
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Shenzhen Tongzhou Testing Co.,Ltd. FCC ID:2AF6B-RAK4600H Report No.:TZ200401313-E2

6dB Bandwidth HCH_Ant1

Agilent Spectrum Analyzer - Occupied BW
] A ALIGH AUTO/NORFE [02:22:40 PM May 13, 2020
Center Freq 914.200000 MHz Center Freq: 914.200000 MHz Radio Std: None Frequency
—p— Trig:Free Run Avg|Hold: 3001300
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

CenterFreq
914.200000 MHz

Center 914.2 MHz

4 CF Step
Res BW 100 kHz #VBW 300 kHz 100.000 kHz

Occupied Bandwidth Total Power 22.5 dBm
745.15 kHz FreqOffset

Transmit Freq Error -6.129 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 732.2 kHz x dB -6.00 dB
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FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

Shenzhen Tongzhou Testing Co.,Ltd.

2.0ccupied Bandwidth

Test Mode | Test Channel Ant OBWI[MHZz] Limit{MHZz] Verdict
3.Maximum peak conducted output power
Test Mode Channel Ant Power[dBm] LimitfdBm] | Verdict
Lora-DTS LCH Antl 14.938 30 PASS
Lora-DTS MCH Antl 14.934 30 PASS
Lora-DTS HCH Antl 14.937 30 PASS
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Shenzhen Tongzhou Testing Co.,Ltd.

FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

Agilent Spectrum Analyz

Center Freq 903.000000 MHz

Maximum peak conducted output power_LCH_Antl

Swept SA
MALIGH AUTOfNORF  |02:27 45 PM May 13, 2020

#Avg Type: Log-Pwr e

Avg|Held: 100100

PNO: Fast ~»— Trig:Free Run

IFGain:Low

#Atten: 30 dB DET

10 dBidiv
Log

Ref 20.00 dBm

Mkr1 902.907 5§ MHz
14.938 dBm

M

—

HNENEEED
ARy Zdnn

#VBW 3.0 MHz

Frequency

Auto Tune

Center Freq
903.000000 MHz

StartFreq
900.500000 MHz

StopFreq
905.500000 MHz

CF Step
500.000 kHz
Man

Auto

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 907.800000 MHz

HAvyg Type: Log-Pwr
Trig: Free Run Avg|Hold: 100100

PNO: Fast ~—»—
#Atten: 30 dB D=

IFGain;Low

Span 5.000 MHz
#Sweep 500.0 ms (2001 pts)

#VBW 3.0 MHz

Frequency

Auto Tune

Center Freq
907.800000 MHz

StartFreq
905.300000 MHz

StopFreq
910.300000 MHz

CF Step
500.000 kHz

Auto Man

Freq Offset
0Hz

% STATUS
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Shenzhen Tongzhou Testing Co.,Ltd. FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

Maximum peak conducted output power_ HCH_Ant1

Agilent Spectrum Analyzer - Swept SA

MALIGN AUTOfMORF  [02:25:09 PM May
#Avg Type: Log-Pwr
Trig: Free Run Avg|Held: 100100
#Atten: 30 dB 2l

Mkr1 914.070 0 MHz
14.937 dBm

2020

Center Freq 914.200000 MHz

PNO: Fast ~—»—
IFGain:Low

Ref 20.00 dBm

Center 914,200 MHz
#Res BW 1.0 MHz

Span 5.000 MHz
#Sweep 500.0 ms (2001 pts)

#VBW 3.0 MHz

Frequency

Auto Tune

Center Freq
914.200000 MHz

StartFreq
911.700000 MHz

StopFreq
916.700000 MHz

CF Step
500.000 kHz

Auto Man

Freq Offset
0 Hz

% STATUS
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FCC ID:2AF6B-RAK4600H Report No.:TZ200401313-E2

Shenzhen Tongzhou Testing Co.,Ltd.

4.Maximum Peak power spectral density

Test Mode FI?EEAI Ant PSD[dBm/3KHz] |Limit{dBm/3KHz] | Verdict
Lora-DTS LCH Antl 1.631 8.00 PASS
Lora-DTS MCH Antl 1.657 8.00 PASS
Lora-DTS HCH Antl 1.871 8.00 PASS
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Shenzhen Tongzhou Testing Co.,Ltd.

FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

Agilent Spectrum Analyze:

RL

Maximum Peak power spectral density LCH_Antl

rept SA

0 RL__ | RF[S0Q  AC | CORREC
Center Freq 903.000000 MHz

#Avg Type: RMS
Trig: Free Run Avg|Hold: 1001100 4
#Atten: 30 dB DET !

PNO: Wide —*—
IFGain:Low

#VBW 9.1 kHz

Frequency

Auto Tune

Center Freq
903.000000 MHz

StartFreq
902.475000 MHz

Stop Freq
903.525000 MHz
[E—

CF Step
105.000 kHz
Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA

Center Freq 907.800000 MHz

#Avg Type: RMS
Trig: Free Run Avg|Hold: 100/100 \
#Atten: 30 dB DET J

PNO: Wide —»—
IFGain:Low

10 dB/div
Log

Ref 20.00 dBm

Mkr1 908.010 3 MHz
1.657 dBm

Span 1.041 MHz
Sweep 110.5 ms (501 pts)

#VBW 9.1 kHz

Frequency

Auto Tune

Center Freq
907.800000 MHz

StartFreq
907.279500 MHz

Stop Freq
908.320500 MHz

CF Step
104.100 kHz

Auto Man

Freq Offset
0Hz

% STATUS
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Shenzhen Tongzhou Testing Co.,Ltd.

FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

Maximum Peak power spectral density HCH_Antl

Agilent Spectrum Analyzer - Swept SA

S0a Ac | CORREC

Center Freq 914.200000 MHz
PNO: Wide —+—
IFGain:Low

#Atten: 30 dB

Trig: Free Run

#Avg Type: RMS
Avg|Hold: 1001100

DET [Vl

Ref 20.00 dBm

Center 914.2000 MHz
#Res BW 3.0 kHz

#VBW 9.1 kHz

Mkr1 914.325 2 MH

1.871 dBm

Span 1.098 MHz
Sweep 116.5 ms (501 pts)

Frequency

Auto Tune

Center Freq
914.200000 MHz

StartFreq
913.651000 MHz

Stop Freq
914.749000 MHz

CF Step
109.800 kHz
Auto Man

Freq Offset
0 Hz

MSG

[@ STATUS
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Shenzhen Tongzhou Testing Co.,Ltd.

FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

5.Band-edge for RF Conducted Emissions

Carrier
Carrier Frequency | Bandedge Upper :
Lt Frequency(MHz) FrREEnEy L 2] Power Peak(dBm) | limit(dBm) CemeEon
[dBm]
Lora-DTS 903 902 15.071 -51.5 -4.929 Pass
Lora-DTS 914.2 928 15.052 -63.28 -4.948 Pass
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Shenzhen Tongzhou Testing Co.,Ltd.

FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

Band-edge for RF Conducted Emissions_LCH_Ant1

Agilent Spectrum Analyzer - Swept SA

R

S09 A CORREC

Center Freq 851.875000 MHz

PHO: Fast -—»—

IFGain:Low

Trig: Free Run
#Atten: 30 dB £E

#Avg Type: RMS
Avg|Hold: 100100

Stop 903.75 MHz
Sweep 10.00 ms (2001 pts)

Y _I
Ay

MKR MODE| TRC SCL

=000~ EEWN

Ly

®

FURNCTION FURCTION WIDTH FUMCTIOM YALUE A

5
1 INAEEEE 800,00 MHz 62888dBm| | 000 000000000 |
902,00 MHz 51.499 dBm

]
897.11 MHz 57986¢BM| | [ 00000000 |
]

902.82 MHz 16.071 dBm
]

Frequency

Auto Tune

CenterFreq
851.875000 MHz

StartFreq
800.000000 MHz

Stop Freq
903.750000 MHz

CF Step
10.375000 MHz
Auto Man

Freq Offset
0 Hz

=
(7]
@

Agilent Spectrum Analyzer - Swept SA

Center Freq 936.725000 MHz

PNO: Fast -—»—
IF Gain:Low

Trig: Free Run
#Atten: 30 dB =

#Avg Type: RMS
Avg|Hold: 100/100

B}
I

MKR MODE| TRC SCL

A

®

v

(N[ 1[f] 928.000 MHz 63277dBM| | [ ]
1 [ f] 960,000 MHz 83766dBm| [ [ ]
-

FURNCTION FURCTION WIDTH FUMCTIOM YALUE A

Frequency

Auto Tune

CenterFreq
936.725000 MHz

StartFreq
913.450000 MHz

Stop Freq
960.000000 MHz

CF Step
4655000 MHz
Auto Man

Freq Offset
0 Hz

=
w
]
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Shenzhen Tongzhou Testing Co.,Ltd.

FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

6.RF Conducted Spurious Emissions

RF Conducted Spurious Emissions_LCH_Ant1

Agilent Spectrum Analyzer - Swept SA

Center Freq 903.000000 MHz

SEMSE:PULSE

#Avyg Type: RMS

Frequency

PNO: Wide —»—

IFGain:Low

Trig: Free Run
#Atten: 30 dB

AvglHold: 5004500

Ref 20.00 dBm

Center 903.0000 MHz
#Res BW 100 kHz

#VBW 300 kHz

Mkr1 903.000 000 MHz
14.923 dBm

-5.07 dBiy

Span 1.000 MHz
Sweep 1.067 ms (8001 pts)

Auto Tune

Center Freq
903.000000 MHz

StartFreq
902.500000 MHz

Stop Freq
903.500000 MHz

CF Step
100.000 kHz

Auto Man

Freq Offset
0 Hz

% STATUS

Agilent Spectrum Analyzer - Swept SA

Center Freq 5.000004500 GHz

PNO: Fast
IFGain:Low

SEMSE:PLLEE

M ALIGN AUTOUNORF |02:20:24 PM May

—s— Trig: Free Run
#Atten: 30 dB

#Avyg Type: Log-Pwr
Avg[Held: 1004100

Frequency

Ref 20.00 dBm

#VBW 3.0 MHz

Mkr1 3.184 0 GHz
-45.609 dBm

-5.07 clBm

Stop 10.000 GHz
Sweep 17.33 ms (20001 pts

MKR| MODE| TRC| SCL * Y FUNCTION FUNCTION WIDTH FUNCTIOM W&LUE
A N [1]f[  31840GHz|  -45.609 dBm|
2 N - ]
3 ]
4 ]
5 I ]
6 I ]
7
8
9
10
1" [ [  |@

Auto Tune

Center Freq
5.000004500 GHz

StartFreq
9.000 kHz

StopFreq
10.000000000 GHz

CF Step
999.989100 MHz
Auto Man

Freq Offset
0 Hz

[y sTATUS ! DC Coupled
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Shenzhen Tongzhou Testing Co.,Ltd.

FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

RF Conducted Spurious Emissions_ MCH_Ant1

Agilent Spectrum Analyzer - Swept SA

Center Freq 907.800000 MHz

SENSE:PULSE

#Avg Type: RMS
PNO: Wide —»— 1rig: Free Run Avg|Held: 500/500

IFGain:Low #Atten: 30 dB

Center 907.8000 MHz
#Res BW 100 kHz

Mkr1 907.800 000 MHz
14.882 dBm

Ref 20.00 dBm

5.07 cifig

Span 1.000 MHz

#VBW 300 kHz

Sweep 1.067 ms (8001 pts)

Frequency

Auto Tune

Center Freq
907.800000 MHz

StartFreq
907.300000 MHz

StopFreq
908.300000 MHz

CF Step
100.000 kHz

Auto Man

Freq Offset
0Hz

MSG

[ sTATUS

Agilent Spectrum Analyzer - Swept SA

Center Freq 5.000004500 GHz

SENSE:PULSE A ALIGN AUTO/MNORF [02:31:50 PM May 13, 2020
#Avg Type: Log-Pwr 4

Avg[Hold: 1004100

—s— Trig: Free Run
#Atten: 30 dB

PNO: Fast
IFGain;Low

Mkr1 3.173 0 GHz

Ref 20.00 dBm -46.048 dBm

-5.07 clBm

Stop 10.000 GHz
Sweep 17.33 ms (20001 pts

#VBW 3.0 MHz

1

= OO~ AAEWON

AN

MER MODE| TRC| SCL

FUNCTION FUMCTION %IDTH FUNCTION YALUE

s b
| N [1[f] 31730 GHz 46,048 dBm
[ I I e

Frequency

Auto Tune

Center Freq
5.000004500 GHz

StartFreq
9.000 kHz

StopFreq
10.000000000 GHz

CF Step
999.999100 MHz
Auto Man

Freq Offset
0 Hz

=
@
o

[y sTATUS ! DC Coupled
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Shenzhen Tongzhou Testing Co.,Ltd.

FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

RF Conducted Spurious Emissions_HCH_Antl

Agilent Spectrum Analyzer - Swept SA

500 AC | CORREC

Center Freq 914.200000 MHz .
PNO: Wide —#— 11ig: Free Run
IFGain:Low

SENSE:PULSE

#Atten: 30 dB

#Avg Type: RMS Frequency

Avg[Hold: 5004500

Ref 20.00 dBm

Center 914.2000 MHz
#Res BW 100 kHz

#VBW 300 kHz

Auto Tune

Center Freq
914.200000 MHz

StartFreq
913.700000 MHz

StopFreq
914.700000 MHz

CF Step
100.000 kHz
Auto Man

Mkr1 914.200 000 MHz
14.763 dBm

Freq Offset
0Hz

Span 1.000 MHz
Sweep 1.067 ms (8001 pts)

MSG

[ sTATUS

Agilent Spectrum Analyzer - Swept SA

Center Freq 5.000004500 GHz

PNO: Fast
IFGain;Low

Ref 20.00 dBm

SEMSE:PLLEE

MALIGN AUTO/NORF |02:23:47 PM May 13, 2020

#Atten: 30 dB

#VBW 3.0 MHz

—s— Trig: Free Run

#Avyg Type: Log-Pwr 4 Frequency

Avg[Hold: 1004100

MKr1 5.389 0 GHz Auto Tune

~45.862 dBmTIIII_—

Center Freq
5.000004500 GHz

StartFreq
9.000 kHz

StopFreq
10.000000000 GHz
I

CF Step
999.999100 MHz

-5.07 clBm

Stop 10.000 GHz
Sweep 17.33 ms (20001 pts

1

= OO~ AAEWON

AN

MER MODE| TRC| SCL

| N [1]f]
| [ ]

* A
5.389 0 GHz 45862 dBm
I A

Auto Man

FUNCTION FUMCTION %IDTH FUNCTION YALUE

Freq Offset
0 Hz

=
@
o

[y sTATUS ! DC Coupled
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Shenzhen Tongzhou Testing Co.,Ltd.

FCC ID:2AF6B-RAK4600H

Report No.:TZ200401313-E2

8.Duty Cycle
Test Mode | Test Channel Ant Duty Cycle[%] Verdict
BLE 903 Antl 15.27 PASS

Agilent Spectrum Analyzer - Swept SA

509 AC CORREC

Center Freq 903.000000 MHz
PHO: Fast
IFGain:Low

Duty Cycle. MCH_Ant1

M ALIGN AUTO/NORF [02:20:25

—»— Trig:Free Run
#Atten: 40 dB

#Avg Type: Log-Pwr

Ref 30.00 dBm

Center 903.000000 MHz
Res BW 8 MHz

#VBW 50 MHz*

Sweep 100.3 ms (8001 pts)

requency

Auto Tune

CenterFreq
903.000000 MHz

StartFreq
903.000000 MHz

StopFreq
903.000000 MHz

CF Step
8.000000 MHz
Auto Man

Freq Offset
0 Hz

% STATUS
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