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B Problem Description:
When installing WISE-2410/WISE-4610 and WISE-6610v2, there could be following reasons

that causes bad uplink signal quality, and results Low Data Rate, or even Packet Loss. such as:

1. Environmental Factor: Such as obstacles blocking the inevitable environment, or antenna
direction inappropriate.

2. Channel Interference: Such as the shielded environment may delicate a signal, or too many
units occupy the same channel.

3. Frequency Mismatch: Simply LoRaWAN Frequency settings mismatch between LoRa
Node and LoORaWAN Gateway.
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B Prerequisite:
WISE-2410/WISE-4610 firmware: A1.13 B0O2 or newer version.

Driver for WISE-xxxx USB interface.
WISE Studio V1.02.02 B0O1 or newer version.

WISE-6610v2 Firmware Version 1.00.16 or newer version.

el

1


http://www.advantech.com/

AD\-\NTECH Enabling an Intelligent Planet

B Solution:
Please follow the 6 methods listed below:
Method 1:
Check LoRaWAN Radio Frequency (RF) Setting.
Method 2:
Try Manual Data Rate Configuration.
Method 3:
Site Survey of WISE-2410/WISE-4610.
Method 4:
Adjust the Antenna Angle.
Method S:
Replace the Antenna.
Method 6:
Compare with another WISE LoRa Node.

Method 1: Check LoRaWAN Radio Frequency (RF) Setting:

Step 1:

Make sure the Radio Settings are consistent between WISE-2410/4610 and WISE-6610v2,
For RF Frequency of WISE-6610v2, you need to find Radio Settings, Go to LoORaWAN >
Advantech LoRaWAN Service, and click on Go To Service to Enter:

AD\‘\NTECH Industrial \I:vc:gi\-f‘\ifghogell-l-uh:; Gateway

Overview = Home / LoRaWAN / Advantech LoRaWAN Service
&5 Interface

£ Advantech LoRaWAN Service
%= LoRaWAN

Advantech LoRaWAN Service Open Service Web |

BasicStation Advantech LoRaWAN Service @ (® Enabled () Disabled

@ Networking LoRaWAN Service Remote Access  (® Enabled (O Disabled

& System Management Modbus Remote Access  (® Enabled () Disabled

Clean Service Config
£ Diagnostics Tools m

[# IPK Management

#~ Application Tools
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Step 2:
In Advantech LoRaWAN Service, Go to LoORaWAN RF -> Radio Setting:

ADVANTECH Tk e e

& Overview = LoRaWAN RF / Radio Setting
© Radio Setting -
& Infrastructure
Gateway |dentifier 0016c00111e090b4
F Gateways
Packet Forward Running
& Devices Status
ki Backends Radio Enable* on M
B8 Application Server
Region Asia -
@ System
Channel Selecet AS923-1 v
Network Server 127.001
Upstream Port 1680
Downstream Port 1880

=

Channel Frequency(MHz

Name cho ch1 Ch2 ch3 Ch4 Chs che ch7 ch STD Ch FSK
AS923-1 | 9232 | 9234 9222 G224 8226 9228 923 922 922 1MHz Bandwidth: 250Khz 921 8MHz Bandwidth:125Khz
AS9232 | 9232 | 9234 9236 9238 624 9242 | 9244 | G246 924.5MHz Bandwidth:250Khz 924 8MHz Bandwidth:125Khz
KR220 922 9223 @225 9227 9229 923 9233 | NaN Disable Disable
JPaz3 9232 | 9234 | 8222 9224 9226 0228 923 922 922 1MHz Bandwidth: 250Khz 921 8MHz Bandwidth:125Khz

Step 3:
For RF Frequency of WISE-2410/WISE-4610, Go to Configuration > and click on RF

Module to Enter, and scroll down to the bottom of the page to find Frequency settings:

RF Module

Operation Region ™ ~
ISM Band AS823MHz

RF Operation Mode LoRaWAN -

Activation Mode OTAA v

Adaptive Data Rate

Device EUI T4FE4BFFFF556E5E
Application Information|
Application EUI 0000000032343130
Application Key 00000000000000000000000000000011
Application Port 1

Message ACK

Frequency Set (MHz) User Define v

e \
quency (KHz) 923200

923400

922200

922400

822600

922800

923000

922000
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Step 4:
WISE-2410/WISE-4610 must follow the frequency of WISE-6610v2 and make sure both LoRa

Node’s Uplink Frequencies and LoRaWAN Gateway Radio Settings are consistent. There are 8
channels in total, users can simply choose the same channel plan on both sides. In this case, we
use “AS923-1" on both WISE-2410/WISE-4610 and WISE-6610v2.

Gateway Identifier

Packet Forward Running
Status
[Channel Selecat AS0Z3- v|
Frequency Set (MHz) AS923.1 v
Network Server 127.0.0
Frequency (KHz) 923200
Upstream Port
923400 ” DownssamPart | 550
ChannelFrequencyiz)
ez Ch ch2 Ch3 Ch4 Chs ChE Ch7 ChsTD ChFSK
922800 8234 0222 9224 8226 228 023 e22 ] 922 AMHz Bandwidth250Khz 9241.8MHz Bandwidth: 125Khz
0236 | 9238 | 520 | 6242 | 5244 | 5240 | 924.5Mbz Bancuidih 250Kz
923000
w23 | was o7 | soo | Gesi | 6233 NeN | Oisable Disablo
922000 2: @ 22. 9226 228 92 922 Mz Bandw 2500 921.8MHz Bandy Khz
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Method 2: Try Manual Data Rate Configuration:

Step 1:

For Advantech LoRa Node such as WISE-2410/WISE-4610, the ADR function is enabled by
default. However, enabling ADR might not be the only way to improve signal, for more detail,
please refer to our latest [oT Academy course at: LoRaWAN Site Survey Mastery with
Advantech

Therefore, to make it simple first, we encourage use to try disable ADR and try Manual Data
Rate Configuration for WISE-2410/WISE-4610, so please Go Configuration > RF Module:

# Configuration

RF Module

Disable ADR [ Adaptive Data Rate )

Application Information

1. Adaptive Data Rate: Uncheck the box to “Disable” Adaptive Data Rate
Data Rate (bps): Please try “DR5-SF7/125KHz” for highest Data Rate, or “DR2-
SF10/125KHz” for the lowest data rate

Step 2:
Go to Scheduling, wait and make sure the WISE-2410/WISE-4610 has reached its uplink

interval, for example: after “60” seconds.
# Configuration

Scheduling

‘Schedule Mode

[Measurement intervar =]

In Advantech LoRaWAN Service page, Go Devices > Device List, and keep checking two
items, and see if the Packet Loss Rate gets lower after a while:
1. Last Data Rate: This shows the latest Data Rate being used by this node’s last update.

2. Packet Loss: This shows the Packet Loss rate of this Node.
i

Devices List

DevAddr

ode © ADR ° DevAddr - DevEUI

oN 010984BD  0D137A10000443AF | AS823 WISEBE10_Handler EVA-Series

FFTAEICO  T4FE4BFFFFSS6ESE  ASG23 WISEBG10_Handle
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Method 3: Site Survey of WISE-2410/WISE-4610:

Step 1:

To use Site Survey function, you must use WISE Studio, assuming user who has gone to this
Method, already know how to connect WISE-2410/WISE-4610 to WISE Studio, but just in
case if you don’t, please refer to the quick start guide as link below:
https://www.advantech.com/en/support/details/manual?id=1-230LXSH

The Basic Setup Topology:

i
- WISE 3 o
i S — J
' 1 by ;
PC with WISE-Studio ' ! WISE-2410 WISE-4610 |

Step 2:
After understanding the basic setup, user needs to know how to find a best installing position
on the actual field site. And leverage Site Survey function to help customer find the location to
install LoRa Node and LoRaWAN Gateway, and verify by different factor such as:

Scenario 1: Line of Sight and further distance
Scenario 2: Near Line of Sight and fair distance
Scenario 3: Non-Line of Sight and close distance
LoRaWAN’

Line of Sight (LOS) ;.0 s s
Fresoel Zone /

WISE-2410 WISE-6610v2

Scenario 1

LoRaWAN’
Near Line of Sight (nLOS) Line of Sight
wdE 2410 ,......)))) < FrosneiZone " Fresnel Zons 4 ((((, WISE-6610v2
o
. | lr i
2B

LoRaWAN"
Non Line of Sight (NLOS) vane of sigit
FraaoahZo d
- T = :.,((((. e WISE-6610v2
RRes ” -'

Scenario 2

WISE-2410

Scenario 3


http://www.advantech.com/
https://www.advantech.com/en/support/details/manual?id=1-230LX5H

AD\-&NTECH Enabling an Intelligent Planet

Step 3:
Before the fixed installation of WISE-2410/WISE-4610, use the Advantech WISE Studio site

survey function to confirm whether the signal is good or not, to start using Site Survey, use the
PC with WISE-Studio to connect WISE-2410/WISE-4610, Click on Site Survey:

Advantech WISE Studio (Win32) Version 1.02.02 (B01)

oM co C OM) com7 COM9(VCOM)

Welcome, meme
J Reconnect = Modbus/RTU

G S R e Device Inf | & Open In Browse | [l Query Data

31.22G RAM

Serial Port O Information

0 Module Information

Model Name WISE-2410-TA

Customized Name

Step 4:
In Site Survey page:

Site Survey

‘ [Amoun( of network packets to send 100 ]

Size of packet Minimum packet size @ Current vibration data size

-

+ Leave Site Survey Mode

A. Amount of network Packets to send: 100", Set the total amount of the packets (The
default is 100 packages) to send.

B. Retry: “Enable”, if no ACK returned from LoRa Gateway in each Uplink, LoRa Node will
retry, this will increase uplink successful chance.

C. Click on Start, to start testing.
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Step S:
After finishing Site Survey test, you will the report shows like this:

Site Survey

Amount of network packets to send

Size of packet Minimum packet size @ Current vibration data size

Retry

Sending Packet: #100
Success Packets: 100

Falled Packets: 0

‘ 0.0 %

RSSI
. Max: -24 Min: -38 Average: -34.1

SNR
° Max: 6 Min; 3 Average: 5.1

Fall Status
. No Ack: 0 Other Error: 0
Total Segmental  Success Segmental
# Result Packets Packets RSSI SNR Fall Status |

Total 100 100

Success 1 5
. 0 Success 1 1 -32 5
08 Success 1 1 35 5

Success 1

1

1 1 -3
m + Leave Site Survey Mode

A. Packet Error Rate: “0.0 % means no packet loss, if you get this result, it means your
setup and location is perfect, “100 %” means all packets are loss, if you get this result, it
means user might have to verify this with closer distance, or user might need to double
check all other methods again.

B. RSSI: In LoRa, the acceptable RSSI value is -30 dBm to -120 dBm. the value of -30 dBm
shows a strong signal and -120 dBm shows a weak signal. But in the experiment above the
value obtained between -73 dBm to -102 dBm.

C. SNR: The Signal-to-Noise Ratio (SNR) is the ratio (difference) between the received
signal power and the noise floor power level. Typical LoRa SNR values are between -20
dB and +10 dB. A value closer to +10 dB means that the received signal is less corrupted.
LoRa can demodulate signals that are -7.5 dB to -20 dB below the noise floor.

D. Fail Status: If user enabled Retry function in Step 4, when no ACK received after two
attempts, user will see the result in this field.

E. Alist of reports for each uplink result that includes item A, B, C and D.
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Method 4: Adjust the Antenna Angle:

Step 1:

Radio pattern for WISE-4610

WISE-4610 is equipped with dipole omni antenna that produces a donut coverage cell. Users
get to have the best transmit distance when placed in parallel with WISE-6610v2.

,I;/l/’-' e
L1111
N 7 /7 s

<
=7

< —
WISE-4610 Antenna Radio Pattern WISE-4610 WISE-4610 Actual Radio Pattern

Step 2:
Radio pattern for WISE-2410

WISE-4610 is equipped with SMT antenna that produces better coverage at certain side
compares to other sides, the best way to find the best side, is to look for the “X” Logo on the

outside of WISE-2410 and try make the “X” Logo to faces to the WISE-6610v2.
s

Find
Logo llx"
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Step 3:
Antenna Angle for WISE-6610v2

The WISE-6610v2 antenna and WISE-2410/WISE-4610 should be placed in parallel as much
as possible. For example, if the gateway and the node are on the same building. Set the antenna
angle of WISE-6610v2 as the illustration on the left. Or if the relationship of modules is
vertical, like the illustration on the right side, please adjust the antenna to the best angle. Let the
WISE-2410/WISE-4610 in the best coverage antenna angle of WISE-6610v2.

Horizontal Vertical

WISE-2410

WISE-2410] , [ Ih B \ ' ]
3 Jeemee o NP : ) 2F

‘ WISE-6610 AR

WISE-2410

WISE-6610 . " ))) ' | | d IF

- ((H)))

Example of making parallel relationship between WISE-4610 and WISE-6610v2’s Antennas:

_________________

_________________

LoRa Node’s Antenna Parallel to
WISE-6610v2 for better Reception

Main Building

LoRawAN'

_____

S

Build B WISE-6610v2

_________________

5
WISE-4610
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Method 5: Replace the Antenna:

Step 1:

A user can use a stronger antenna gain of the antenna to replace the original antenna. There are
lots of types of the antenna from different manufacturers. Here is an example that can fully
work with WISE-4610P and WISE-6610:
https://www.digikey.com/en/products/detail/seeed-technology-co-1td/318020693/15976337

It also mentions how to install the antenna properly, user can follow their manual instructions:

Antenna Assembly

This antenna is designed to be assembled over a vertical support in 90° vertical position.
Follow below indications for optimal performance of your antenna setup.

1) Install on a clear location with 360 degrees open area, otherwise coverage is lower and signals
may be significantly distorted, providing very poor coverage.

Avoid out-of-phase Install in a clear location
self interference by with clear signal path in
reflected signal and all directions

obstructed path

2) If the antenna is installed on a location with metallic objects nearby, make sure the antenna is
always above such objects and as far as possible. Metallic objects and surfaces negatively impact
in antenna VSWR and signal reflections.

11
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Method 6: Compare with another WISE LoRa Node:

Step 1:

If all the methods have been attempted, and there are no improvements at all, please try using
another Advantech LoRa Node, to make sure if the user is using a defective one or not. For
example, if the user is having signal issue with one particular WISE-2410 and tried method 1 to
5, please try to verify with another Advantech LoRa Node, and if the new one works better, that

means the original one could be defected.

Exchange
_______________ to verify

LoRaWAN®
Line of Sight (LOS) ... o s
:.;....)))) P LT Y A, —— ] WISE-6610v2

Defected WISE-2410?

For example,

A. If customer using WISE-2410 that does not work well, after trying another new WISE-4610
with same methods, that means WISE-2410 might not fit well in this site, please try to talk to

local technical support and see if they can help you find other solutions.
B. If customer is using WISE-2410 that does not work well, after trying another new WISE-

2410 with same methods, if the new one works better, please try to talk to your local technical

support and see if you need an RMA service.
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