Shenzhen HUAK Testing Technology Co., Ltd. FCC ID:2AF6B-RAK4260H Report No.:HK1911122859-E

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

Product Name: LoRa module
Trade Mark: RAK

Test Model: RAK4260(H)
FCC ID: 2AF6B-RAK4260H

Environmental Conditions

Temperature: 24.5° C
Relative Humidity: 60%
ATM Pressure: 100.0 kPa
Test Engineer: Gary Qian
Supervised by: Eden Hu

1.6dB Bandwidth

Test Mode |Test Channel Ant EBW[MHZz] Limit Verdict
Lora-DTS LCH Antl 0.748 0.5 PASS
Lora-DTS MCH Antl 0.683 0.5 PASS
Lora-DTS HCH Antl 0.686 0.5 PASS
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Shenzhen HUAK Testing Technology Co., Ltd. FCC ID:2AF6B-RAK4260H Report No.:HK1911122859-E

6dB Bandwidth_LCH_Ant1

Agilent Spectrum Analyzer - Occupied BW
RL RF S08  AC CORREC SENSE:PULSE ALIGN AUTO 10:56:49 AM Dec 26, 2019
[Center Freq 903.000000 MHz Center Freq: 903.000000 MHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 10001000
| #IFGain:Low #Atten: 30 dB Radio Device:BTS

10 dBidiv Ref 20.00 dBm
Log

10.0 I CenterFreq||
nm 903.000000 MHz
-10.0

=200

-30.0

-40.0

-50.0

-60.0

-70.0

Center 903 MHz Span 3 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 1ms CF Step

300.000 kHz
Auto Man
QOccupied Bandwidth Total Power 20.7 dBm —

765.25 kHz FreqOffset
Transmit Freq Error -13.474 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 747.5 kHz x dB -6.00 dB

MSG % STATUS

6dB Bandwidth MCH_Ant1

Agilent Spectrum Analyzer - Occupied BW
RL RF S0f  AC CORREC SEMSE:PULSE] BALIGM AUTOD 1005950 AM Dec 26, 2019
[Center Freq 915.000000 MHz Center Freq: 915.000000 MHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 10001000
| H#IFGain:Low RAtten: 30 dB Radio Device: BTS

10 dBlidiv Ref 20.00 dBm
Log

0.0 Center Freq
nm 915.000000 MHz
-10.0

=200

-30.0

-40.0

-50.0
-60.0

-/00

Center 915 MHz Span 3 MHz

Res BW 100 kHz #VBW 300 kHz Sweep 1ms CF Step

300.000 kHz
Auto Man
QOccupied Bandwidth Total Power 20.5 dBm —

784.29 kHz Freqoffset
Transmit Freq Error -3.361 kHz OBW Power 99.00 % OHz
x dB Bandwidth 683.1 kHz x dB -6.00 dB

MSG % STATUS
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Shenzhen HUAK Testing Technology Co.,

Ltd. FCC ID:2AF6B-RAK4260H

Report No.:HK1911122859-E

Agilent Spectrum Analyzer - Occupied BW
S0 AC CORREC

6dB Bandwidth_HCH_Ant1

SEMNSE:PULEE ALIGN ALUTO

11:02:13 AM Dec 26, 2018

[Center Freq 927.000000 MHz

Center Freq: 927.000000 MHz Radio Std: None

| #IFGain:Low

—— Trig:Free Run Avg|Hold: 1000/1000
#Atten: 30 dB Radio Device: BTS

Frequency

10 dB/div Ref 20.00 dBm

Log
10.0

0.00

CenterFreq

-10.0

927.000000 MHz

=200

-30.0

-40.0

-50.0

-E0.0
-70.0

Center 927 MHz
Res BW 100 kHz

Span 3 MHz
Sweep 1ms

#VBW 300 kHz

CF Step
300.000 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power 20.3 dBm

749.91 kHz

-15.880 kHz
686.4 kHz

OBW Power
x dB

99.00 %
-6.00 dB

% STATUS

Auto

Man

Freq Offset
0Hz
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FCC ID:2AF6B-RAK4260H

Report No.:HK1911122859-E

Shenzhen HUAK Testing Technology 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 12.594 30 PASS
Lora-DTS MCH Antl 12.509 30 PASS
Lora-DTS HCH Antl 12.341 30 PASS
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID:2AF6B-RAK4260H Report No.:HK1911122859-E

Maximum peak conducted output power_LCH_Antl

Agilent Spectrum Analyzer - Swept SA

RL RF SO&  AC CORREC SEMSEPULSE ALIGN AUTO 11:05:35 AM Dec 26, 2019
Center Freq 903.000000 MHz | #Avg Type: Log-Pwr TRACE[2 345 6 Frequency
PNO: Fast —»—~ T1rig: Free Run Avg|Held: 1010 TYPE(M
IFGain:Low HAtten: 30 dB DET[P MM MMM
Mkr1 902.925 MHz Auto Tune
10 dBidiv Ref 20.00 dBm 12.594 dBm
JLog
’ CenterFreq
nn 903.000000 MHz
0.00
StartFreq
00 898.000000 MHz
e StopFreq
908.000000 MHz
-300 | I
40,0 P CF Step
1.000000 MHz
[Auto Man
-50.0
00 Freq Offset
' 0 Hz
-70.0
Center 903.000 MHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz #Sweep 500.0 ms (2001 pts)

IMSG

% STATUS

Maximum peak conducted output power_MCH_Ant1

Agilent Spectrum Analyzer - Swept SA

RL RF 0@ AC CORREC SEMSE:PULSE ALIGN AUTO 10:59:44 AM Dec 26, 2019 F
Center Freq 915.000000 MHz | . #Rvg Type: Log-Pwr TRACE[TT23 15 6 requency
PNO: Fast —»— Trig:Free Run Avg|Hold: 1010 THPE | ikt
IFGain:Low #Atten: 30 dB DET|F WMMM N
Mkr1 914.826 MHzJ| ~ AutoTune
10 dBidiv Ref 20,00 dBm 12.509 dBm
JLog
. Center Freq
oo 915.000000 MHz
0o
StartFreq
100 910.000000 MHz
e Stop Freq
920.000000 MHz
-30.0 T PR
400 81l 1 CF Step
1.000000 MHz
[Auto Man
-50.0
500 Freq Offset
0 Hz
-70.0
Center 915.000 MHz Span 10.00 MHz
Res BW 2.0 MHz #VBW 6.0 MHz #Sweep 500.0 ms (2001 pts)

IMSG

% STATUS
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID:2AF6B-RAK4260H

Report No.:HK1911122859-E

Maximum peak conducted output power_ HCH_Ant1

Agilent Spectrum Analyzer - Swept SA
RL RF S0@  AC

CORREC

ALIGNAUTO

11:02:07 AM Dec 26, 2019

Center 927.000 MHz

Res BW 2.0 MHz #VBW 6.0 MHz

#Sweep 500.0 ms (2001 pts)

Span 10.00 MHz

Center Freq 927.000000 MHz | #Avg Type: Log-Pwr TRACE[L 2345 6 Frequency
PNO: Fast —»—~ T1rig: Free Run Avg|Hold: 1010 TYPE |V kot
IFGain:Low HAtten: 30 dB DET[P MM MMM
Mkr1 926.890 MHZ Auto Tune
10 dBidiv Ref 20.00 dBm 12.341 dBm
JLog
’ CenterFreq
o 927.000000 MHz
0.o0
StartFreq
-10.0 922.000000 MHz
o StopFreq
932.000000 MHz
-300
-40.0 HHH-HRY CF Step
1.000000 MHz
[Auto Man
-A00
-60.0 Freq Offset
. 0Hz
-70.0

IMSG

% STATUS
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FCC ID:2AF6B-RAK4260H Report No.:HK1911122859-E

Shenzhen HUAK Testing Technology Co., Ltd.

4.Maximum Peak power spectral density

Test Mode FI?EEAI Ant PSD[dBm/3KHz] |Limit{dBm/3KHz] | Verdict
Lora-DTS LCH Antl 0.441 8.00 PASS
Lora-DTS MCH Antl 1.096 8.00 PASS
Lora-DTS HCH Antl 0.984 8.00 PASS
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID:2AF6B-RAK4260H Report No.:HK1911122859-E

Maximum Peak power spectral density LCH_Antl

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC CORREC SEMSEPULSE ALIGH AUTO 10:57:05 AM Dec 26, 2019 F
[Center Freq 903.000000 MHz #Avg Type: RMS TReE[- 3456 requency
PNO: Wide —»— 1rig:Free Run Avg|Hold: 1001100 TVPE|M
IFGain:Low #Atten: 30 dB DET|P MM KR
Mkr1 903.177 0 MHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 0.441 dBm
JLog
Center Freq
10 903.000000 MHz
0.0 .
StartFreq
-10.0 902.439750 MHz
e Stop Freq
903.560250 MHz
-30.0
400 CF Step
} 112.050 kHz
Auto Man
SA0.0
0.0 Freq Offset
' 0 Hz
-70.0
Center 903.0000 MHz Span 1.121 MHz
Res BW 3.0 kHz #VBW 9.1 kHz Sweep 118.9 ms (501 pts)

IMSG

ﬂgsﬂﬂUS

Maximum Peak power spectral density MCH_Ant1

Agilent Spectrum Analyzer - Swept SA

RL RF 0@ AC CORREC SEMSEPULSE ALIGH AUTO 11:00;05 AM Dec 26, 2019 F
[Center Freq 915.000000 MHz #Avg Type: RMS TRAcE[[o3456 requency
PNO: Wide —»— 1rig:Free Run Avg|Hold: 100/100 TYPE [ bt
IFGain:Low #Atten: 30 dB DET|P MM MMM
Mkr1 915.211 0 MHZ Auto Tune
10 dBidiv  Ref 20.00 dBm 1.096 dBm
JLog
Center Freq
oo 915.000000 MHz
0.0 _’
StartFreq
100 914.487750 MHz|
e Stop Freq
915512250 MHz|
-30.0
400 CF Step
) 102.450 kHz
Auto Man
S5O0 P
600 Freq Offset
' 0 Hz
-70.0
Center 915.0000 MHz Span 1.025 MHz
Res BW 3.0 kHz #VBW 9.1 kHz Sweep 108.7 ms (501 pts)

IMSG

ﬂgsﬂﬂUS
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID:2AF6B-RAK4260H

Report No.:HK1911122859-E

Maximum Peak power spectral density HCH_Antl

Agilent Spectrum Analyzer - Swept SA
RL RF S0 AaC

CORREC

ALIGN AUTO

11:02:28 AM Dec 26, 2019

Center 927.0000 MHz

Res BW 3.0 kHz #VBW 9.1 kHz

Sweep 109.2 ms (501 pts)

Span 1.029 MHz

[Center Freq 927.000000 MHz #Avg Type: RMS TRACE[T - 3456 Frequency
PNO: Wide —»— 1rig:Free Run Avg|Hold: 1001100 TYPE M kit
IFGain:Low #Atten: 30 dB pET|P MM R
Mkr1 927.209 9 MHZ Auto Tune
10 dBidiv ~ Ref 20.00 dBm 0.984 dBm
JLog
Center Freq
oo 927.000000 MHz
0.0 ’
StartFreq
-10.0 926.485500 MHz
- StopFreq
927514500 MHz
-30.0
-40.0 —— CF Step
102.900 kHz
Auto Man
SA00
50.0 Freq Offset
. 0 Hz
-70.0

IMSG

[@ STATUS

Page 9 of 15



Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID:2AF6B-RAK4260H

Report No.:HK1911122859-E

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 903 901.783 12.946 -44.051 -7.054 Pass
Lora-DTS 927 928 12.604 -46.47 -7.396 Pass
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID:2AF6B-RAK4260H

Report No.:HK1911122859-E

Band-edge for RF Conducted Emissions_LCH_Ant1

Agilent Spectrum Analyzer - Swept SA

RL RF SO0 AC CORREC SEMSE:PLILSE ALIGM AUTO 10:57:09 AM Dec 26, 2019 F
[Center Freq 852.250000 MHz #Avg Type: RMS R EEEET requency
PNO: Fast —»— T1rig:FreeRun Avg|Hold: 1001100 TYPE|M
IFGain:Low #Atten: 30 dB CET|P MR RN
Auto Tune
Mkr3 901.78 MHz
10 geiay__Ref 20.00 dBm -44.051 dBm
100 CenterFreq
0.00 852.250000 MHz
-7.05 dprf
-10.0
-20.0
StartFreq
Ann 800.000000 MHz
-40.0 Q—
-50.0
0 Stop Freq
o | ‘ | ! | ! | 904.500000 MHz
-70.0 |
Start 800.00 MHz Stop 904.50 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 10.00 ms (2001 pts) 10.450000 MHz
- — Auto Man
L [ x [ v [ FUNCTION ]
1 N f 800.00 MHz £4.072 dBm
2 N f 902.00 MHz -45.890 dBm
N f 901.78 MHz 44,051 dBm Freq Offset
4 N f 902.78 MHz 12.946 dBm 0 Hz
5
6
7
8
9
10
1 v
< bd

=
7]
2]

% STATUS

Band-edge for RF Conducted Emissions_ HCH_Ant1

Agilent Spectrum Analyzer - Swept SA

RL RF 0w A CORREC SEMSE:PLLSE ALIGM AUTO 11:02:31 AM Dec 26, 2019
[Center Freq 942.750000 MHz #Avg Type: RMS mace[ -5 5g|  Frequency
PNO: Fast —»— T1rig:FreeRun Avg|Hold: 100100 THPE|M ity
IFGain:Low BAtten: 30 dB DET| MR
Mkr3 928,985 MHz Auto Tune
10 gBidy__Ref 20.00 dBm -49.606 dBm
oo CenterFreq
0.00 942750000 MHz
-7 .40 dBrr
-10.0
=200
StartFreq
=00 925500000 MHz
-40.0
-50.0
0 Stop Freq
} ‘ ‘4| 960.000000 MHz
=700
Start 925.50 MHz Stop 960.00 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 3.333 ms (2001 pts) 3.450000 MHz
i ool o [ v [ fowion [ rowcrowwora] oncronver: ROl e Man
1 N f 925.000 MHz -46.467 dBm
2 N f 960.000 MHz -65.036 dBm
N f 925.985 MHz -49.606 dBm Freq Offset
4 N f 926.928 MHz 12.604 dBm 0 Hz
5
8
7
]
9
10
1 2
< s

=
w
(7]

% STATUS
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID:2AF6B-RAK4260H

Report No.:HK1911122859-E

6.RF Conducted Spurious Emissions

RF Conducted Spurious Emissions_LCH_Antl

Agilent Spectrum Analyzer - Swept SA

SO%  AC CORREC SEMSEPLLEE

ALIGN AUTO 10158017 AMDec 26, 2019

Center 903.000 MHz

Res BW 100 kHz #VBW 300 kHz

Span 2.000 MHz

Center Freq 903.000000 MHz #Avg Type: RMS TRACE[L -2 458 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100100 THPE [l i
IFGain:Low #Atten: 30 dB pET|P MM MT T
Mkr1 902.918 50 MHzZ Auto Tune
10 dBidiv Ref 20.00 dBm 12.569 dBm
JLog
’ CenterFreq
e 903.000000 MHz
0.00
StartFreq
-7.43 dBiry
4100 902.000000 MHz
- Stop Freq
904.000000 MHz
-30.0
A0 CF Step
200.000 kHz,
[Auto Man
-50.0 e
-E0.0 Freq Offset
. 0Hz
70.0

#Sweep 500.3 ms (8001 pts)

IMSG

% STATUS

Agilent Spectrum Analyzer - Swept SA
506 M DC

CORREC

ALTGM AT 10:58:30 AM Dec 26, 2019

[Center Freq 5.000004500 GHz #Avg Type: Log-Pwr RATE[ - 3456 Frequency
PNO: Fast —»— Trig:Free Run Avg|Hold: 1001100 TYPE| M ekttt
IFGain:Low #Atten: 30 dB CET|P MMM
MKkr1 1.806 5 GHz Auto Tune
10dBidiv__Ref 20.00 dBm -39.752 dBm
og
" CenterFreq
non 5.000004500 GHz
-7.43 dB|
-10.0
o StartFreq
. [ 9,000 kHz
400 i
50.0 S — i
600 Stop Freq
700 10.000000000 GHz

#/BW 3.0 MHz

Stop 10.000 GHz

Sweep 17.33 ms (20001 pts

1.806 b GHz -39.7562 dBm

A aa
= OO AWM

=
@
2]

FUNCTION

FLNC

| =
[f/sTatus| 1 DC Coupled

CF Step
999.999100 MHz,
Auto Man

Freq Offset
0 Hz
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID:2AF6B-RAK4260H

Report No.:HK1911122859-E

RF Conducted Spurious Emissions_ MCH_Ant1

Agilent Spectrum Analyzer - Swept SA

RL RF S0@  AC CORREC SEMSEIPULEE

ALIGN AUTO 11:00:58 AMDec 26, 2019

Center Freq 915.000000 MHz #Avg Type: RMS TRACE[T 2345 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Held: 1001100 THPE (] it
IFGain:Low #Atten: 30 dB DET|F MMM
Mkr1 914.888 75 MHZ Auto Tune
10 dBidiv Ref 20.00 dBm 12.480 dBm
JLog
’ CenterFreq
100 915.000000 MHz
000
StartFreq
-7.52 dBimy
00 914.000000 MHz
o Stop Freq
916.000000 MHz
-30.0
-40.0 CF Step
200.000 kHz
[Auto Man
-50.0
£0.0 Freq Offset
. 0Hz
-70.0

Center 915.000 MHz

Res BW 100 kHz #VBW 300 kHz

Span 2.000 MHz

#Sweep 500.3 ms (8001 pts)

IMSG

[JysTaTUs

Agilent Spectrum Analyzer - Swept SA

50 6 MDC CORREC SEMSE:PULEE

ALTGM AUTC 11:01:11 AM Dec 26, 2013

[Center Freq 5.000004500 GHz #Avg Type: Log-Pwr mace[[ =35 Freauency
PNO: Fast —»— Trig: Free Run Avg|Held: 1001100 THPE M it
IFGain:Low #Atten: 30 dB pETF N
MKr1 1.831 0 GHz Auto Tune
10 g/ Ref 20.00 dBm -40.561 dBm
0.0 Center Freq
0o 5.000004500 GHz]
-7.52 dBm|
00
o StartFreq
00
9.000 kHz
¢
-40.0
500 | Y e — ————
a0 Stop Freq
s 10.000000000 GHz
Stop 10.000 GHz CF Step
#VBW 3.0 MHz Sweep 17.33 ms (20001 pts 999.999100 MHz
FUNC puto Man
18310 GHz 40561 dBm
Freq Offset
0Hz

-
S OLUO~ONMEWN

|l

MSG

[f/sTATus ¢ DC Coupled
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID:2AF6B-RAK4260H

Report No.:HK1911122859-E

RF Conducted Spurious Emissions_ HCH_Antl

Agilent Spectrum Analyzer - Swept SA

RL RF S0@  AC CORREC SEMSEIPULEE

ALIGN AUTO 11:03:37 AMDec 26, 2019

Center Freq 927.000000 MHz #avg Type: RMS TRAcE[TZ 205 6 Frequency
PNO: Wide —»— 1rig: Free Run Avg|Hold: 100100 TYPE | M ittty
IFGain:Low #Atten: 30 dB DET|F MMM
Mkr1 926.880 25 MHZ Auto Tune
10 dBidiv Ref 20.00 dBm 12.320 dBm
JLog
’ CenterFreq
100 927.000000 MHz
(il
StartFreq
-7 68 dBiry
00 926.000000 MHz
o Stop Freq
928.000000 MHz
-30.0
-40.0 CF Step
200.000 kHz
[Auto Man
500
E0.0 Freq Offset
' 0Hz
700

Center 927.000 MHz

Res BW 100 kHz #VBW 300 kHz

Span 2.000 MHz

#Sweep 500.3 ms (8001 pts)

IMSG

[JysTaTUs

Agilent Spectrum Analyzer - Swept SA

50 6 MDC CORREC SEMSE:PULEE

ALTGM AUTC 11:03:50 AM Dec 26, 2013

[Center Freq 5.000004500 GHz #Avg Type: Log-Pwr TRACE[| = =5 6 Frequency
PNO: Fast —»— Trig: Free Run Avg|Held: 1001100 THPE M it
IFGain:Low #Atten: 30 dB DET[P MMM
MKr1 1.855 0 GHz Auto Tune
10 dBidly Ref 20.00 dBm -41.355 dBm
o CenterFreq
0o 5.000004500 GHz
-7.66 dBm|
00
o StartFreq
300
9.000 kHz
400 ’i
500 o i i | T
i Stop Freq
. 10.000000000 GHz
Stop 10.000 GHz CF Step
#VBW 3.0 MHz Sweep 17.33 ms (20001 pts 999.999100 MHz
NG puto Man
1.8550 GHz 41,366 dBm
Freq Offset
0Hz

-
S OLUO~ONMEWN

|l

MSG

[f/sTATus ¢ DC Coupled
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Shenzhen HUAK Testing Technology Co., Ltd.

FCC ID:2AF6B-RAK4260H

Report No.:HK1911122859-E

8.Duty Cycle

Test Mode | Test Channel Ant Duty Cycle[%)] Verdict
BLE 915 Ant1 60.33 PASS
Duty Cycle. MCH_Ant1
0 oo T T e T S : 5
A N R S Y S AR S S N S O
W =t
T RS o o T s o T
o R o B B B 1 o
O 3 R 1 T
Ot e B B R P T et
el T I o
5 :
N e S S ) B
o - - - - - — - - - oS
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