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Abbreviation Description

BW Band Width
CPU Central Processing Unit
DDR Double Data Rate
EDGE Enhanced Data rates for GSM Evolution
EIRP Equivalent Isotropically Radiated Power
EMIC EfectroMagnetic Compatibility
eMMC Embedded Multi Media Card
FPGA Fietd Programmabte Gate Array
GVISK Gaussian Minimum Shift Keying
GPRS Generat Packet Radio Service
GSvi Gtobat Systermfor- vtobite commmumication
HSPA HighrSpeedPacketAccess
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1SM tdustrial Scientificand-Medical
KLK KERLINK
LED Licht-Emitting Diode
O O
LNA Low Noise Amplifinr
LoRa Long Range
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LTE Long Term Evolution Machine to Machine Power Amplifier
M2M Printed Circuit Board Packet Error Rate Power over Ethernet

PA Random Access Memory Radio Frequency Received Signal
PCB Strength Indicator Receive Surface Acoustic Wave Signal to
PER Noise Ratio

PoE Serial Peripheral Interface bus

RAM Transmit

RF Universal Mobile Telecommunications System

RSSI Universal Serial Bus

RX Wireless Wide Area Network
SAW Third generation of mobile telecommunications technology
SNR Fourth generation of mobile telecommunications technology
SPI

X

UMTS
USB
WWAN
3G
4G
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The Wirnet™ iStation gateway is part of the global Long Range Radio fixed network to provide
M2M connectivity link between low power end-point and Internet Access.
The gateway architecture is specifically designed for the needs of outdoor environment.

LoRa
Access Point
-
IT LAN o o andces
{f*‘ st g ;
z WAN @ Internet o

2t S
‘ff 1 .

l=- @ csm- GPRS

& N Y Ethernet xr_@

Wireless Endpoint 4G s

Figure 1: LoRa Network topology

The Wirnet™ iStation is based on “LoRa” technology provided by Semtech Company. It is
compatible and interoperable with existing LoRa LPWAN.

This gateway is declined into three versions to cover different countries and areas around the

world:
QEOETapnicalared \yjrnet iStation 868 Wirnet iStation 915 Wirnet iStation 923
Europe, Russia North America Asia: Indonesia, Malaysia, Korea,
Africa Central America Japan, Taiwan, Hong Kong, Thailand,
Middle East, India South America Vietnam, Papua New Guinea,
Singapore, Philippines
Oceania: Australia, New Zealand
Latin America: Brazil, Argentina,
Colombia
ISM band 863 - 876MHz 902 - 928 MHz 915 - 928 MHz
Rx Band (DL) 863 - 873MHz 902 - 915 MHz 915 - 928 MHz
Tx band (UL) 863 - 873 MHz 922 -928 MHz 915 - 928 MHz

Please check the appropriate version for the dedicated country. Contact KERLINK if required.
The present document addresses all the above Wirnet™ iStation versions.

Classification

This document is the strict property of Kerlink and shall not be either copied nor sent without express
written authorization of Kerlink

Internal Use

Strict confidential
Confidential |

Kerlink reserved rights

Kerlink — 1 rue Jacqueline Auriol — 35235 THORIGNE-FOUILLARD




&

ime

I mobile solutions

www.ime.de

k I%” k Wirnet iStation — version :2.1
er‘ In Product Description Hnor

communication is everything Date : 2022-06-10

Here are the main functionalities of the Wirnet™ iStation product:

LongRange support:
o Incorporate LoRa (TM) bidirectional communications technology:

RX: 863- 873MHz, TX: 863-873MHz (according to HW capabilities)
RX: 902-915MHz, TX: 922-928 MHz (according to HW capabilities)
RX: 915-928 MHz, TX: 915-928MHz (according to HW capabilities)
o Emulates 49 LoRa demodulators over 9 channels + 1 x GFSK
* Embedded, remote and open low power communication station
¢ Open development framework based on standard Linux OS
* WWAN connectivity over Ethernet or LTE/HSPA/EDGE/GPRS

USB host interface allowing local secured software upgrade
* Web local interface allowing configuration, diagnostic and maintenance

Highly secured device relying on a hardware secure core
¢ Embedded Base Station Controller (BSC) agent relying on standard SNMP protocol:
o Alarm notifications
o Firmware upgrade

O  File transfer
o Remote shell control

O Configuration
o Monitoring (platform statistics, RF statistics, RF spectrum analyzer...)

This document is the strict property of Kerlink and shall not be either copied nor sent without express
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3.1 Block diagram
This product has the following specifications:

¢ High performance CPU:
0 iMX6xxx (SoloX or UL), under Linux OS
o None volatile memory eMMC (8Go)
o Volatile memory DDR (256Mo)

LoRa radio reference design:
o0 Semtech SX1301 + SX1257x2 + FPGA + EEPROM

o TX power 27dBm
o Outband radio sniffer
o RF external antenna via N connector or RF internal antenna
O 3 versions of radio filter:
868 MHz
915 MHz
923 MHz

¢ 10/100 Base-T/TX Ethernet transceiver with RMII Interface

¢ Waterproof RJ45 access using a cable gland
* WWAN connectivity with worldwide LTE, UMTS/HSPA+ and GSM/GPRS/EDGE

coverage
* Waterproof SIM access (mini-SIM format)

* GNSS receiver (GPS, GLONASS, QZSS & SBAS) with an embedded antenna
Powered by POE or DC supply

¢ |[HM: 1 green LED for power + 1 red LED for status + ON/OFF/RST button

e USB-C connectivity for firmware upgrade & debug

e Waterproof IHM access using an IP67 cap

Earthing connection

Six supercapacitors and the associated charging circuit, featuring a backup power
system. Around 20 minutes charging time & up to one minute capacity to ensure safe
power down.

This document is the strict property of Kerlink and shall not be either copied nor sent without express
written authorization of Kerlink
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The block diagram below depicts the HW architecture of the Wirnet™ iStation:

N connector
é:lsing

Internal
LoRa
antenna

Humidity /
Temperature
SEnsor

LoRaWAN™ Ref Design :
SX1301
2x5X1257
PA /LNA
RF Filters
FPGA
EEPROM
Sniffer / LBT

DDR eMMC SPls
256Mo 8Go

Pl
{imi(:i“] USB 4G modem
{(Worldwide)

RTC + backup

Internal
GPS
antenna

Internal
WAN
antenna

UsB

RMII

Power Unit

Backup by 1Os

Ethernet PoE g
Supercap

DC
Isolation

RI45 i User

connector n L interfaces

Figure 2: Hardware block diagram
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3.2 Mechanical implementation

3.2.1 Casing

Figure 3:Overview
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Bottom view

Right view Left view
Front view

265mm

——

[
\ kerlink \//
v

<+ —>
165mm

Figure 4: Multiple views
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The main characteristics of the enclosure are detailed hereafter:

Description Specification
E'ggll?esturrr?a%?Fglr'al Case in Aluminium alloy

Cover in Polycarbonate
Silicone rubber with UL94-V0
Weight of mounting bracket Fast slide-in mounting
Stainless steel material
220g
Dimensions without external LoRa antenna 265 x 165 x 100 mm
Gateway weight with his mounting bracket 1400g

Mounting bracket

Ingress protection IP67

Humidity 95% non-condensing

Impact resistance IKO7 (for the cover part)
Flammability rating for cover UL94-vo

Operating temperature range -40°C to +60°C

Connectors 1 x N.f for external LoRa antenna

1 SIM connector (Mini-SIM Format)
1 x USB-C receptacle
1 x RJ45

3.2.2 Mounting bracket

The Wirnet™ iStation may be mounted on a wall using four oblong holes located on the
mounting bracket.

The screws for mounting on a wall are not included, the maximum diameter of the screws is
6mm.

Also, gateway may be mounted on a tubular using the openings provided for this purpose on
the mounting bracket.

The Stainless Steel Hose Clamp for mounting on a pole are not included. The width should
not exceed 14mm.

This document is the strict property of Kerlink and shall not be either copied nor sent without express
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N.f connector for ext. Mounting Openings for Worm Drive
LoRa Antenna bracket Stainless Steel Hose Clamp

116.5mm

|
()

GORE
protective vent

Figure 5: Rear view

3.2.3 Stickers

The Wirnet™ iStation own two stickers placed on one side of the gateway.
Stickers includes serial number, MAC address, electrical information and regulatory markings.

e . This document is the strict property of Kerlink and shall not be either copied nor sent without express
Classification ) - ;
written authorization of Kerlink

Kerlink reserved rights

Internal Use

Strict confidential . . . .
Kerlink — 1 rue Jacqueline Auriol — 35235 THORIGNE-FOUILLARD

Confidential |




4

www.ime.de

k I%” k Wirnet iStation — version :2.1
er‘ In Product Description Hnor

communication is everything Date : 2022-06-10

3.3 Power Supply

3.3.1 PoEinjectors

Wirnet™ iStation can be supplied by End-Span or Mid-Span PoE injectors.
- Endspan mode A (Data & Power are on 1/2, 3/6 pairs)
- Midspan mode B (Data is on 1/2, 3/6 pairs, Power is on 4/5, 7/8 pairs)

The Wirnet™ iStation is compatible with:

15.4W PoE injector (IEEE 802.3af)

30W PoE+ injector (IEEE 802.3at)
A 15.4W PoE injector is enough to supply the gateway.

PoE injector is an option. Contact KERLINK if required.

3.3.2 DC power supply

It is also possible to supply from DC power.

The input voltage range is 42 to 57VDC and power supply is isolated.

So, applications in +48VDC or -48VDC are possible with a RJ45 Female to 8 pins screw terminal
block adapter or DIN Rail RJ45 to terminal block adapter.

For more details, contact KERLINK

The following drawing shows the supply input of the gateway:

L RI45 J Diode bridge J Isolated DC/DC

N/ T\

[

48V | or 48V

1o
o A "~

Figure 6: Internal diagram of supply input
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3.3.3 Power consumption

The average power consumption under 48V is detailed hereafter:

Wirnet™ iStation Power consumption
CPU block 1.48W avg 0.175W
Ethernet block avg 0.161W avg
GPS block 1.7W avg 1.76W avg

WWAN block (25%Tx,75%Rx)
Radio block in Rx mode (x8 demodulator on)

The maximum input power under 48V is approximately 8W.

This includes CPU, ethernet enabled, GPS enabled, WWAN enabled and maximum RF power
in Tx LoRa mode.

3.4 User interface

ON/OFF/RST
Push-button

ON UsBe
g il
OFF  DEBUG
S Y &P |
Green LED j" o " = |
' ) \t/

USB-C

Red LED

Connector

Figure 7: Bottom Interface
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3.4.1 LEDs

Two LED indicators are available on the bottom of enclosure:

ltem Specification

}:EB i E%v%/ ! Green if power supply is present otherwise
light off
Red blinking during kernel boot & system
boot

Light off when boot is finished

3.4.2 Push-button

Apush-button is available on the bottom of enclosure.
The ON/OFF/RST button must be pressed during 1s to generate a SW reset of the product.
Along press for 5s turns off the gateway.

3.4.3 USB-C Connector

This connector allows to plug:
- aKerlink debug probe to use debug mode

Used by developers, UART allows communication with the OS, to verify log...)
Contact KERLINK if required

- asimple USB mass-storage key to upgrade gateway

This document is the strict property of Kerlink and shall not be either copied nor sent without express
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3.4.4 SIM access

M25
diameter

Mini-SIM
format

i\

Figure 8: SIM Interface
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3.5 Radio specifications
3.5.1 Mains characteristics

Feature Description
LoRa demodulator Based on SX1301 digital signal processing engine from Semtech
Emulates 49 x LORA demodulators and 1 x (G)FSK demodulator per
SX1301:
¢ 8 x LoRa demodulator at dynamic data rate with 125KHz BW
¢ 1 x LoRa demodulator at fixed data rate
¢ 1 x (G) FSK demodulator

Dynamic data-rate (DDR) adaptation
Detect simultaneously 8 preambles corresponding to all data rates
(Spreading Factor) at LoRa 125KHz BW
2MHz baseband BW
Transceiver Based on Semtech SX1257
862MHz to 960MHz frequency range
250 kHz to 750KHz channel BW
+8dBm typ. output power
10dB output power control range
128dBc/Hz Signal to Noise performance at 10MHz offset
Receiver Noise Figure of 7 dB (External LNA Noise Figure of 0.7dB)
-25dBm IIP3 at max gain
Independent automatic gain control
Based on Semtech chipset
860MHz to 1020MHz frequency range
FSK, GFSK, MSK, GMSK and OOK demodulator
FSK Bit rates up to 300 kb/s
Digital filtering, demodulation, AGC, AFC, synchronization and packet
handling
Accurate RSSI measurements through automatic gain calibration
115dB Dynamic Range RSSI
+35dBm to +75dBm IIP2 depending on AGC configuration
-18dBm to +20dBm IIP3 depending on AGC configuration
66 dB typ. CW interferer rejection at 1 MHz offset
79 dB typ. CW interferer rejection at 10 MHz offset
Noise Figure of 0.7dB
External LNA Gain 18dB at 900MHz
38dBm IIP3 at max gain
Maximum input power: 10dBm
External PA Maximum Output power: 27dBm
Small signal gain: 32dB

Sniffer
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3.5.2 Radio front-end block diagram

The following block diagram details the architecture of the radio front-end:

r ~
T SAW Harmonics
Filter Ra Filter

Band-Pass
filker

y

Ta
N.switch
connector

"
[ resaw | RX SAW
Filter 2 L A Filter 1

-l

Figure 9: Front-end block diagram
The radio front-end integrates TX and RX paths.
Each path is detailed hereafter:

The radio front-end is derived in three different versions to cover the unlicensed bands:
* 868MHz (863-873MHz)
*  915MHz (Rx-Band: 902-915MHz / Tx-Band: 922-928MHz)

*  923MHz (Rx-Band: 915-928MHz / Tx-Band: 919-928MHz)

3.5.3 Modulationsand data rates
The Wirnet™ iStation supports the following modulation schemes:

SF BW (KHz) Data rate (kbps)
500 21875
500 12500
500 7031
10 500 3906
11 500 2148
12 500 1172
250 10938
250 6250
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250 3516
10 250 1953
11 250 1074
12 250 586
125 5469
125 3125
125 1758
10 125 977
11 125 537
12 125 293

Note: Payload may have to be adjusted to not overrule 400ms frame length, depending on
the local regulations. In this case, SF11/125KHz and SF12/125KHz are not used.

3.5.4 OutputPower

The conducted output power can be adjusted from 0dBm to +27dBm.

This offers a wide range of adjustment to cover all specific countries EIRP requirements.
Antenna gain has to be considered to adjust the conducted output power to not overrule the
max allowed EIRP.

Description Specification
Conducted output power range 0dBm to +27dBm
Ripple in the band +/- 2dB

Variation over temperature range (-40°C to +60°C) +/- 3dB

3.5.5 Outof band emissions

Due to the very low noise transmitter, the Wirnet™ iStation is able to achieve excellent out of
band emissions levels in the LTE, UMTS and GSM uplink or downlink bands.

The performances are summarized in the following table:

Version LTE, UMTS or GSM band Out of band emissions
868 E-GSM900 UL (880-915MHz) -80dBm/100KHz
868 R-GSM900 UL (876-880MHz) -60dBm/100KHz
868 LTE80O (832-860MHz) -75dBm/100KHz
868 LTE80O (860-862MHz) -70dBm/100KHz
915 GSM850 DL (869-894MHz) -85dBm/100KHz
923 GSM900 UL(890-915MHz) -85dBm/100KHz
923 GSM900 DL(935-960MHz) -85dBm/100KHz
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The performances detailed here are worst case i.e. when transmitting at maximum output
power at the edge of the band.

Out of band emissions in other LTE, UMTS or GSM bands are not detailed but are obviously
better.

3.5.6 Sensitivity

The sensitivity performance, depending on the version, at 10% PER, coding rate 4/5,
preambule 8 symbols, 20 bytes payload is the following:

Mode 868MHz 915MHz 923MHz
SF7/125KHz -127dBm -127dBm -126dBm
SF10/125KHz -134dBm -134dBm -133dBm
SF12/125KHz -141dBm -141dBm -140dBm
SF7/250KHz -125dBm -125dBm -124dBm
SF12/250KHz -135dBm -135dBm -134dBm
SF7/500KHz -122dBm -122dBm -121dBm
SF12/500KHz -134dBm -134dBm -133dBm

The sensitivity may vary over the frequency band and over temperature as follows:

Description Specification
Sensitivity variation over the band +/- 2dB
Sensitivity variation over temperature range (-40°C to +60°C) +/- 1.5dB

3.5.7 Out of band blockers rejection

In the following tables, the out of band rejection is measured with a useful signal (LoRa)
adjusted 3dB above the sensitivity. The blocker level (CW) is adjusted to reach 10% PER.

The level of the blockers is noticed in the table and also the difference (in dB) with the useful
LoRa signal.

The useful signal is adjusted at 868.1MHz for a Wirnet iStation 868MHz.
The blockers rejections, at SF7 are the following:

Offset SF7/125KHz
+/-2MHz 80dB
+/-10MHz 120dB
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The useful signal is adjusted at 908 MHz 1MHz for a Wirnet iStation 915MHz.
The blockers rejections, at SF10 are the following:

Offset SF10/125KHz
+/-2MHz 90dB
+/-10MHz 120dB

The useful signal is adjusted at 923MHz for a Wirnet iStation 923MHz.
The blockers rejections, at SF12 are the following:

Offset SF12/125KHz
+/-2MHz 90dB
+/-10MHz 120dB

3.6 WWAN capabilities

The bands and data rate supported by the Wirnet iStation are the following:

Technologies Band Data rate

LTE Band 1 (2100) ® LTEFDD:
Band 2 (1900 PCS) 0 Max 150Mbps (DL)
Band 3 (1800+) o Max 50Mbps (UL)

Band 4 (1700/2100 AWS-1)
Band 5 (850)

Band 7 (2600)

Band 8 (900)

Band 12 (700 ac)
Band 13 (700 c)
Band 18 (800 Lower)
Band 19 (800 Upper)
Band 20 (800 DD)
Band 25 (1900+)
Band 26 (850+)
Band 28 (700 APT)

Band 38 (TD 2600) °* LTETDD:
Band 39 (TD 1900+) o0 Max 130Mbps (DL)
Band 40 (TD 2300) o Max 35Mbps (UL)
Band 41 (TD 2600+)

WCDMA Band 1 (2100) *  DC-HSDPA: Max 42Mbps (DL)
Band 2 (1900 PCS) «  HSUPA: Max 5.76Mbps (UL)
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Band 4 (1700/2100 AWS-1) * WCDMA:

Band 5 (850) Band 6 (850 o Max 384Kbps (DL) o

Japan) Band 8 (900) Band Max 384Kbps (UL)

19 (800 Japan) B2 (1900

PCS) B3 (1800 DCS) BS (850)
GSM B8 (900)

EDGE:
o0 Max 296Kbps (DL)

. o Max 236.8Kbps (UL)
GPRS:
o Max 107Kbps (DL)
o Max 85.6Kbps (UL)

3.7 External antenna

Itis possible to connect an external antenna.

Ifexternal antenna is mated on N connector, then the internal antenna is bypassed.

When external antenna is unmated on N connector, then RF signal passes through the internal
antenna. It’s a mechanical switch, no need to logically control.

Mated external LoRa antenna Unmated external LoRa antenna

N4

( [’- T = Casing I | Cusing\‘

—d

N.F switch MN.F switch

connectar To board To board

connector

i

/N

Internal LoRa antenna Internal LoRa antenna
L5 S
Figure 10: RF Switch circuit diagram

Also, an external cavity filter may be recommended with the presence of BTS.
It is connected between the external antenna and the gateway.
This filter is to avoid saturation and desensitization of the LoRa receiver due to co-located
LTESOO/LTE850 base stations for example.
Kerlink offers different technical solutions depending on the region.
Contact KERLINK if required
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3.8 Internal antennas

3.8.1
Internal LoRa antenna
3.8.1.1
Specifications
ltem Specification
Frequency range 863'9?8MHZ
Max gain 2'6d|.3'
Avg gain -1dBi
Impedance 50 ohms
Polarization Vertical
3.8.1.2 VSWR
|
S11 I
— 10 I
!
— g e diemmei s I
!
I
. i
— 4
— 1
Ch1 Start 9 kHz Pwr -10dBm Stop 6 GHz
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3.8.1.3 Radiation patterns
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3.8.2 Internal WWAN antenna

3.8.2.1 Specifications

Item Specification
Frequency range Band 1 698-960MHz
Band 2 1710-1785MHz
Band 3 1785 -2170MHz
Band 4 2300-2690MHz
Max gain Band 1 -0.7dBi
Band 2 5.0dBi
Band 3 5.4dBi
Band 4 6.9dBi
VSWR Band 1 <9:1
Band 2 <2:1
Band 3 <2:1
Band 4 <2:1
50 ohms
Impedance .
— Vertical
Polarization
3.8.2.2 VSWR
] [
S11 |
— 10 :
— 9
— 8 I
[
— 4
2 e
s | . |
Ch1 Start 9 kHz Pwr -10dBm Stop 6 GHz
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3.8.2.3 Radiation patterns
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3.8.3 Internal GNSS Antenna

The specifications of the antenna are the following:

ltem Specification
Frequency range 1570-1610MHz
VSWR <2.0:1
Impedance 50 ohms
Polarization RHCP

Type Passive

Note: In addition to the following chapters, Kerlink strongly recommends reading the
following application notes:
- AN-KLKO03355 - Improving radio coexistence performance of LoRaWAN gateways.pdf
- AN-KLKO3357 - LoRaWAN gateways installation recommendations.pdf

Many notions are mentioned in those documents about cavity filters, LoORaWAN coexistence
issues due to cellular networks, installation recommendations, lightning protections, etc...

4.1 RJ45 PoE cable

This cable is not provided with the Wirnet iStation.

KERLINK recommends using a PoE cable with the following characteristics:

Characteristics Specification

Category 6 min

Shielding STP (U/FTP) or SSTP (S/FTP)
U/V resistant Yes

External jacket Polyethylene for outdoor use
Maximum length 100 meters

Cable diameter From 6.6mm to 8.8mm
Operating temperature range Depending on the application
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4.2 Ethernet connection

The seal of cable gland allows external cable diameter (cable and RJ45 connector) from 6.6mm
to 8.6 mm. Position the different elements as show on the figure 11.

This before connecting the RJ45 of cable through the M25 of gateway.

kerlink
M25 Cable
gland
Cable gland
Seal
Plastic
support

External nut

RJ45 cable

Figure 11: Ethernet connection on Wirnet iStation
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4.3 Earthing of the Wirnet iStation mounting kit

Kerlink provides a mounting kit as shown on the figure 12.
It is strongly recommended to earth for lightning immunity and electrical security.

Figure 12: Earthing with mounting kit provided
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4.4 External antenna

To use an external antenna with or without any additional accessories (surge protection, cavity
filter, ...), please respect scrupulously the following diagrams:

3dBi Antenna

3dBi Antenna
Cavity Filter

3dBi Antenna

Coaxial cable Coaxial cable

E‘ N.f connector N.f c_onngctcr N.f connector
’ ~, of iStation of iStation of iStation
Wirnet Wirnet Wirnet
iStation iStation iStation
N/ N — /

Additional technical information with the 3dBi antennas:
The 3dBi antenna should be less than 35cm
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When using a 6dBi antenna or a cavity filter, it is mandatory to use a coaxial cable between
both as shown in the picture below:

6dBi Antenna

6dBi Antenna

Cavity Filter

Coaxial cable Coaxial cable

N.f connector N.f connector

of iStation of iStation
Wirnet Wirnet
iStation iStation
N
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Therefore, the following two types of installation cannot be used.
Because this could cause a lever effect on the N.f Connector of iStation, which could cause the

N.f connector to fail.

3dBi Antenna
6dBi Antenna

Cavity Filter

m N_fc.c-nnt.?ctor N.f connector

-~ of iStation of iStation
Wirnet Wirnet
iStation iStation

N

e
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Individual parts (adapter, antenna, surge protection, ...) are designed for manual clamping so
as not to damage the connectors.

To finish, once the adapter is installed and the accessories are connected (external antenna /
surge protection), be sure to apply the self-amalgamating industrial tape as shown in the
picture below. This is simply an additional way to improve the durability of the RF connections
against environmental aggression (moisture, pollution, etc.) and ensure their reliability
overtime.

=
c

—
=
Q

7

Figure 13: Self-amalgamating tape

This document is the strict property of Kerlink and shall not be either copied nor sent without express
written authorization of Kerlink

Internal Use Kerlink reserved rights

Classification

Strict confidential
Confidential

| Kerlink — 1 rue Jacqueline Auriol — 35235 THORIGNE-FOUILLARD




&

ime

I mobile solutions

www.ime.de

k I%” k Wirnet iStation — version :2.1
er‘ In Product Description Hnor

communication is everything Date : 2022-06-10

Firmware provided by default on gateway is a GNU/Linux distribution named Keros (Kerlink
Operating System).

At the time these lines are written, this operating system is based on Yocto Rocko 2.4 and
Long-term Linux kernel 4.14.

This firmware is focused on main topics listed below:

* Stability: by providing a read-only base and handling recoveries if instability is

o detected (based on HW watchdog).

Security: by supporting optional SecureBoot mechanism and by securing assets like
VPN keys (thanks to Prove&CoreTM Secure Storage).

Flexibility: by providing ways to handle various user configurations and/or
applications.

Firmware is continuously improved to add new features, simplify usage and improved

stability. Please refer to online software documentation for further details:

/il  fr/wirnet. .
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Wirnet™ [Station

LoRaWAN®QutdoorGatewayforthe Internet of Things

The “Wirnet™ iStation” is the ideal gateway to support your smart
city, smart industry or any other smart project, combining simplicity
of installation, unique superior coverage and operational excellence.

Smart Cities

Key Feature

Outdoor LoRa® Gateway, ° Carrier grade casing (IP67) for

industrial use, 863-874.4MHz
(EMEA, India),
902-928MHz
America),

Supported LoRaWAN® regional parameters: EU863-870,

Supported unlicensed bands :

(North America), 915-928MHz (APAC, Latin

IN865-
867, RU864-870, US902-928, AU915-928, AS923, KR920-923,
8ch RX (125 kHz, multi Spreading Factor) + 1ch RX (250KHz

or 500kHz, mono Spreading Factor) + 1ch RX (FSK) to get 10ch
RX + 1ch TX,

Backhaul connectivity: 4G Worldwide module with 3G/2G
fallback arskEtngspes(RddPech, ...), both Mode A and Mode B
(8Pavdefepegifications),

— +/-48VDC through RJ45 (isolated power),

Highly secured device relying on a Trustzone firmware

All pr

Kerlink is certified 1ISO9001: 2015 by AFNOR certification.
The Quality Management System gives high priority to
Customer satisfaction and progress implementation.

oduct specifications are subject to C

Smart Industry Smart Agriculture

Smart Metering & Environment

afag

Qualite

Key Differentiators

High performance, reliability & robustness
Carrier grade design with excellent heat dissipation
Semtech Reference Design v1.5 components.

Security HW and SW architecture

SecureBoot (Signed firmware),

SecureStorage (keys and certificates in secured area) using
ProvenCore™ solution,

Secured links and backhaul protection (OpenVPN/IPsec),

Reboot (watchdog) and recovery to previous Management
config (or factory config if the boot issue is not fixed).

hange without notice (V3.1)
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Easy deployment

No need to open the casing during installation (waterproof connectors for RJ45, SIM card...),
Easy installation mounting kit,
Fully integrated and internal antennas GPS, 4G, LoRa (peak gain=2,6dBi) : no external antenna installation required (external
LoRa antenna 3dBi or 6dBi possible as an option),
Easy access to connectivity:
— Ethernet 10/100 Mbps (RJ45),
— SIM card (mini-SIM format),
— Two LEDs controlled by SW (programmable):
-1 x green LED for power,
-1 x red LED for system status (update, boot behavior, LoRa status, backhaul...),
USB (Type C) connector for debug probe,
Multifunction button for On/Off/Reset/Factory reset,
Simple and convenient configuration, management, control and update using the Kerlink Wanesy™ Management Center
(Alarm notifications, firmware upgrade, platform statistics, RF statistics, RF spectrum analyzer...),
Remotely configurable, manageable, via intuitive Web GUI,
Remote access via SSH.

Technical Features Software Features

Sniffer forLBT (Listen BeforeTalk),

Built-in high rejection SAWfilters,

Rx Sensitivity: -141 dBm (SF12),

Conducted TX Power: configurable from 5dBm to 27 dBm,
Range -40°C +60°C,

Humidity: 95%,

SameKerlink software onalli-Series (for infrastructure
homogeneity and easy maintenance

Dynamic web interface (On-the fly modifications),

Programmable Gateway: Toolchain, libraries and header
files for compilation of in-house SW, or extra packages

. additions,

Size : 265 x 165 x 100 mm, Including:

Weight : 1’4k8| (mountlnlg_ kit included), - Operating System: KerOS with embedded GNU/Linux based
Spectrum analysis compliant, on Yocto 3.1 (dunfell) LTS and Kernel 5.4 LTS,

Capacitor for clean shut down of applications in case of - Native Language Support: Python3.8, C/C++ and Shell,

powe.r fa.ilure, | " | b - Included packages: SQlite (Database), Connman/Ofono,
Casing: IP67 Alu (Back), Polycarbonate (Front), Inox NTPd, lighttpd.

(mounting kit),
Surge protection of the RF LoRa link (option),
CPU: ARM Cortex A9,
DDRAM 256MB,
8GB eMMC (6GB availableforuser),

kerlink

communication is everything

Added-Value Services for all gateways
i%%s@&ﬂi‘éégogu riol E

i
i
Lifetime Guarantee !
Access to KerlinkWiki :
Zero Touch Provisioning (ZTP) and Zero Touch Maintenance (ZTM) i
Access to embedded Chirpstack LNS !
More options: i
- Maintain offer : Priority support, Access to Wanesy Maganement i
Cockpit including inventory, Software packages management, remote i
i

reboot, alerting features
- Operate offer : SLAs, Network Operating Center, Pro-Active and

preventive maintenance, Reports and recommendations for network
optimization

1 rue Jacque
35235 Thorigné-Fouillard
France

Thanks to their expertise and experience, Kerlink teams are fully mobilized to help you develop your business and reduce your

operational and commercial risks. Don’t hesitate to contact us: .
ject to change Wi

thout notice (V3.1)
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100 MM

Certifications

Europe USA Australia Many other countries already planned,
Canada New-Zealand . . .
Japan (additional information on demand)
Singapore

Wirnet™ iStation - Ordering references

ProductOrderingReferences

Reference Designation Description ISM Frequencies
PDTIOT-ISS04 Wirnet iStation 868 MHz 8CH LoRa, 2G/3G/4G backhaul + ETH backhaul 863-874.4MHz
PDTIOT-ISS05 Wirnet iStation 915 MHz 8CH LoRa, 2G/3G/4G backhaul + ETH backhaul 902-928MHz
PDTIOT-ISS06 Wirnet iStation 923 MHz 8CH LoRa, 2G/3G/4G backhaul + ETH backhaul 915-928MHz

t notice (V3.1)

j ithou
All product specifications are subject to change with




4

ime

mobile solutions

kerlink

communication is everything’

-

www.ime.de

L0RaWAN®QutdoorGatewayforthe Internet of Things

Common accessories for outdoor installation

KLK03524

Self-amalgamating tape - 3m

Mounting accessories for outdoor

installation Mounting

KLK03540

Stainless Steel Hose clamp

accessories for outdoor installation DC/DC converter with USB-C

ACCIOT-POWO1

DC/DC converter

output for solar panels installation

868 Accessory Ordering References

PoE INJECTOR Description Recommendation
KLK03525 POE Injector POE PoE Injector 30 W indoor — 48V DC Input
KLK03505 Injector In addition to PoE Injector 30 W indoor - AC Input - EU
KLKO03554 KLK03505 POE Injector AC Power supply cable for UK(IEC-320-C13)
KLK03596

PoE Injector - 30 W Outdoor - AC Input

EXTERNAL ANTENNA (optional)
KLK03198

Antenna

Antenna Omnidir 868Mhz 3 dBi - N male

ACCIOT-KANO1

Antenna

Antenna kit Omni 868 MHz 6 dBi

(Outdoor) CAVITY FILTER
KLK03410_01

Cavity filter 865-870 MHz Cavity filter

865-870 MHz, EU coexistence LTE800, RGSM

KLK02523

865-867 MHz CAVITY FILTER 863-873

India

KLK02916

MHz - OUTDOOR

EU coexistence high power emitters

Former ACCIOT-CAV04

SURGE PROTECTION

KLK02817 Surge Protection for POE link - Outdoor PoE Surge protection - Outdoor Recommended

KLK02818 Surge Protection for POE link - Indoor PoE Surge protection - Indoor Recommended

KLK02900 Surge Protection for Lora link - Outdoor RF coaxial Surge protection - Outdoor Recommended
DEBUG

ACCIOT-SDEO1

Debug Probe

Universal Debug Probe

915 Accessory Ordering References

PoE INJECTOR Description Recommendation
KLK03525 POE Injector POE Injector 30 W indoor — 48V DC Input
KLKO3505 POE Injector PoE Injector 30 W indoor - AC Input - EU
KLK03506 POE Injector POE Injector 30 W indoor - AC Input - US
KLK03596 POE Injector POE Injector - 30 W Outdoor - AC Input
EXTERNAL ANTENNA (optional)
KLK03199 Antenna Antenna Omnidir 915/923Mhz 3 dBi - N male
ACCIOT-KANO2 Antenna Antenna kit Omni 915/923 MHz 6 dBi

ACCIOT-KANO3

Antenna + 1m cable + support included

Antenna kit Omni 915/923 Mhz 3 dBi

SURGE PROTECTION

KLK02817 Surge Protection for POE link - Outdoor POE Surge protection - Outdoor Recommended
KLK02818 Surge Protection for POE link - Indoor PoE Surge protection - Indoor Recommended
KLK02900 Surge Protection for Lora link - Outdoor RF coaxial Surge protection - Outdoor Recommended

(Outdoor) CAVITY FILTER
KLK02973

Cavity filter 902-928MHz

USA, Canada, Mexico

KLK02909_01

CAVITY FILTER 920-928 MHz - OUTDOOR

USA, Canada, Mexico

Former ACCIOT-CAV03

DEBUG
ACCIOT-SDEO1

Debug Probe

Universal Debug Probe

All product specificati

ons are subject to chang

e without notice (v3.1)
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923 Accessory Ordering References

PoE INJECTOR Description Recommendation
KLK03505 POE Injector In addition PoE Injector 30 W indoor - AC Input - EU
KLK03055 to KLK03505 In addition AC Power supply cable fodapan(lEC-320-C13)
KLK03553 to  KLKO3505  POE AC Power supply cable for Australia (IEC-320-C13)
KLK03596 Injector PoE Injector - 30 W Outdoor - AC Input

EXTERNAL ANTENNA (optional)

KLK03199 Antenna Antenna Omnidir 915/923Mhz 3 dBi - N male
ACCIOT-KANO2 Antenna Antenna kit Omni 915/923 MHz 6 dBi
ACCIOT-KANO3 Antenna + 1m cable + support included Antenna kit Omni 915/923 Mhz 3 dBi

SURGE PROTECTION

KLK02817 Surge Protection for POE link - Outdoor PoE Surge protection - Outdoor Recommended
KLK02818 Surge Protection for POE link - Indoor PoE Surge protection - Indoor Recommended
KLK02900 Surge Protection for Lora link - Outdoor RF coaxial Surge protection - Outdoor Recommended

(Outdoor) CAVITY FILTER

KLK02522 Cavity filter 920-925 MHz Cavity filter South Korea, Singapore, HK, Taiwan, Thailand, Cambodia

KLK02523 920-925 MHz Cavity filter 918-923 MHz India, Irak, Jordania

KLK02905 Cavity filter 915-920 MHz Cavity filter Indonesia Malaysia, Vietnam, Mynanmar

KLK02906 915-928 MHz CAVITY FILTER 920-928 Philippines, Tsrael, Cuba

KLK03306 02 VIHz - OUTDOOR APAC, TATAM

KLK02909:01 New-Zeafand, Japan, Costa Rica, Venezuela (former ACCIOT-CAV03)
DEBUG

ACCIOT-SDEO1 Debug Probe Universal Debug Probe

< are subject to change without notice (v3.1)
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Quick Start Guide
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Thank youfor choosing Kerlink.
We are proudtobe part of your project.

For ecological reasons, this guide has been printed on recycled paper
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1 Need help?

The Wirnet™ iStation is an outdoor LoRa Gateway for IoT chain. It is based on LoRa® technology provided by Semtech
Company and is fully compatible and interoperable with existing LoRa LPWAN.

Upon specific configuration, it can be used as a Helium-network compatible
- hotspot to mine HNT. To do so, it needs to be clearly mentioned once ordered as
hell u m it use a specific cryptographic private key, a dedicated software, and Helium
miner. If you have any doubt, please check directly with your reseller to ensure it

is Helium-network compatible. For Helium-network onboarding, please go
through Helium application or use https://helium-onboarding.kerlink.com/

* To provide the most updated technical documentation, as well as considering and saving the environmental
resources, Kerlink is providing preferably “Online documentation”. You can then find up to date documentation directly
within our website: https://www.kerlink.com/customer-support/

e For its direct customers, Kerlink is also providing a Wiki access where it can be found a comprehensive set of documents
and technical information. It can be accessed here: http://wikikerlink.fr/

- If you don’t have yet your Wiki login/password, please request them to support@kerlink.com (note that the

“Product ID” of one of your products will be required).
- How to find the “Product ID”? Please look at the Wirnet iStation sticker placed on the right side of the case

r P e § . 51 r o ETT . " -1
kerlink ~— “mszen®® | kerlink Wit

j lion & evoanything COMMINICALIcN s evarything 48V ~==140mA ‘PﬂE]
S g e Board ID: 921CGa010001 F@ T[] &[]
wwwhedinkr  Board ID: 921CHa010001 =5 =] Product ID: 921CJa010001
Product ID: 921CKa010001 MAC ADDR: 70:76:FF:03:00:02 \/ﬁ"
A e rma 1 ol EUI: 7076FF0055010001 Yo = [
i Lo FCC IDx: 2AFYS-KLKWIISS1S Containg FOCID: XMR201903EG25G

IC: 2063 7-KLEWNS915 Cantient IC: 102244-201903EG256
Model: Wirnet iStation 915 Maodel: EG256
RoHS —

CAM ICES3-3 (B]/NMB-3(B)

The product must be installed an a non-flammable substrate (UL 34V0) Thiz.device compliat with Par 15 of the FIC Ruer. Dperacion is et oo the Tollowing twe
3 conditions: (1) this device may not cause harmiul interference, and (1) this device must acoept
L Rehrmm. mu“mn I“@‘ﬂm Mhra m‘ﬁng w J u'ﬂ Inlerierenis recehd, ﬂ\'.ﬂlﬂ'll“lﬂrmrﬂ.“ SRy CALE UNSEIINed ORerTal s, _I

r o =2 . . - |
keplinke  WimstEmtion

conVnLNcAtion i vrything

1, rue Jacqueline Auriel 48V =140mA (PoE)
35235 Thorigne-Fouillard 42-5TV=170mA (DC)
FR'MIE::'II kfr Board ID: 919CFa010001 i
www.kerlink.fr K &
Product ID: 923Cla010001 EF E
MAC ADDR: 70:76:FF:03:00:0D
EUL: 7076FF0054010001 EL

(€ L & A

The product must be installed on a non-flammable substrate (UL 34V0)
L Reter to the installation 'rnsEuc:tinm before powering up a1

e For indirect Kerlink customers (meaning if you purchase the product through a distributor), please contact them directly

to access document information and support. If really needed, Kerlink can provide those documents through mail
request.
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e List of documents and information for self-help:
- Setup of Wirnet™ iStation Gateway: Connection to the gateway, Firmware update, Packet Forwarder installation,
Packet Forwarder configuration.
- System Management: Connection, login and credentials, KerOS REST AP, ...
- Network Management: Backhaul configuration, Firewall, IPsec / OpenVPN.
- LoRa Features, KerOS customization, support and resources (FAQ, Troubleshoot the gateway ...)

e Application Notes: (from end of November 2019) for questions related to generic engineering rules
- AN-KLK03355 - Improving radio coexistence performance of LoRaWAN gateways
- AN-KLKO03356 - LoRaWAN gateways coverage optimization
- AN-KLK03357 - LoRaWAN gateways installation recommendations
- AN-KLK03358 - LoRaWAN gateways lightning protection

e For any Warranty or Maintenance related request (Trouble shooting, help ...),
- If purchased from a Distributor, please contact the distributor directly for Levell support
- If purchased from Kerlink directly, please open an “Assistance Request” via our ticketing tool called OTRS (Open-

source Ticket Request System).
- If you don’t have yet your OTRS login/password, please request them to support@Kerlink.com (note that
the Product Id or any serial number of one of your products will be required).
Access to Kerlink “Technical Support team” for Maintenance Services is conditioned to a valid Maintenance
contract.

e For any other question related to our product, please contact our distributor or Kerlink sales@kerlink.com or

+33299122900.
2 Manufacturer

Kerlink, 1 Rue Jacqueline Auriol 35235 Thorigné-Fouillard, France
Tel.: +33(0)299 12 29 00 — Fax: +33(0) 29912 29 11
www.kerlink.com

3 Safety

e Please, read these instructions carefully and look at the equipment to become familiar with the device before

trying to install, operate, or maintain it.
* The following special messages may appear throughout this documentation or on the equipment to warn of

potential hazards or to call attention to information that clarifies or simplifies a procedure.

* Refers to a critical situation.
* In case of non-compliance, it may result in property damage

0 * Refers to useful information during manipulations.

Intormaton

4 Package Contents

¢ Only use the Wirnet™ iStation for its intended use "Normal conditions of use".
e Maintenance and repair must be carried out by qualified personnel authorized by the

manufacturer.
¢ The enclosure of the Wirnet™ iStation must not be opened by CUSTOMER .
e The Wirnet™ iStation should only be used with accessories or spare parts supplied by

your reseller.

V 10.0 | 25.01.2022 |Page 3
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Remarks:
* The Wirnet™ iStation may be mounted on a wall using four oblong holes located on the mounting bracket

(hole spacing 120 mm in width and 116.5 mm in length).
e The Stainless-Steel Hose Clamp for mounting on a pole are not included, the width should not exceed 14mm.

¢ The screws for mounting on a wall are not included, the diameter of the screws must be 6mm.
* The covers must be screwed at their maximum to ensure watertightness (USIM and LED/buttons)
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5 Markings

Description Description
Wirnet iStation Type of equipment QR Code
c € CE marking indicating that the product
42-57V 200mA Power supply information Banopléan dvidbtivasumenother marking
marking depending on the country
or other marking
Board ID Serial number of board Marklr.wg |n§|cat|ng th:?t th? product
RoOHS complies with RoHS directives
Product ID Serial number of product E Do not dispose of with domestic waste
Product must be installed on a nor-
MAC ADDR MAC address flammable substrate (UL94V0). Refer tp
' the installation instructions Refer to the
@ installation instructions before powering
up
IP 67 Indice of protection

6 Installation of Wirnet™ iStation
6.1 Mounting of theenclosure

A When installing the product, the ground connection must always be made first.

The Wirnet™ iStation enclosure can be mounted on a pole by strapping (see the following

example), any concrete pedestal, concrete wall or any non-flammable surface (UL94-V0).

. Mandatory ground . .
Gateway support Installation support on a . y grour ™ Installation the Wirnet™
. . - . connection on the Wirnet . .
(Strapping not included) pole with strapping iStation iStation on the support

V 10.0 | 25.01.2022 |Page 5
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6.2 Setting connections

é Before setting all connections, ensure that the power supply is not connected to the mains
supply.

GNSS, 3G/4G and LoRa antenna are integrated. An external optional LoRa antenna can be added by

opening the n°3 (please refer on the chart page 3) button and then screw the antenna directly or via a
cable.

e L

Once the Wirnet™ iStation is installed, you can select up to 2 technologies to set up the access to Internet
for the data backhaul:

® Ethernet connection, requiring an Ethernet access through a dedicated RJ45 cable (not included)
¢ 3G/4G cellular connection, requiring an USIM (not included) and a data subscription (not included)

Note that both configurations can be used in parallel. For example, RJ45 Ethernet with a 3G /4G link as a
backup.

Eeriinic kerlink

Ethernet connection InsertSim

Regarding the power supply, the following equipment can be used:
¢ End-Span or Mid-Span at least a 15W PoE (Power over Ethernet) (not included)

V 10.0 | 25.01.2022 |Page 6
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The Ethernet cable is not provided and must consist of two RJ45 T 568A (or 568B) plugs on
each side.

KERLINK recommends using a cable with the following characteristics:

Category: 6A

. Shielding: STP (U/FTP) or SSTP (S/FTP)
o ° Section conductors: AWG26
° External jacket: LSZH or PUR
B |° Maximum length: 100 meters
° Cable gland 6.6-8.6mm.

Operating temperature range: -40°C to +60°C
Altitude max. < 2000m / hygrometry 95% non-condensing

6.3 Assembly instruction for sealing the connectors

Pay attention to the gasket when screwing the 2 caps: if you screw too
hard, it may twist.

Here is an example of what is OK and what is not.

If you use a torque wrench, the tightening torque should be 1.6 Nm max

To avoid environmental aggression (moisture, pollution, etc.) and ensure
their reliability, be sure to apply the self-amalgamating tape on the N
connector as show below:

X
=
-
o}
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6.4 Firstconnexion
¢ A push-button is available on the bottom of enclosure.

e The ON/OFF/RST button must be pressed during 1s to generate a SW reset of the product.
¢ Note that a long press for 5s turns off the gateway.

Once the power is “ON”, please check the LED status and start the SW
configuration. The iStation should power on, showing:
e a solid green LED (Power LED, under the power button),
e accompanied by a red LED (Status LED =operations status) starting solid, then blinking during bootup.

Gateway status «Status LED» behaviour

Boot part 1 Fix on

Boot part 2 Heart beat

Boot part 3 Blink every second
Run time Off

Power down sequence Heartbeat

Restore backup Blink / 2 seconds
Restore stock Blink / 4 seconds

For more information on the « Quick start of Wirnet™ iStation Gateway, please consult the Kerlink Wiki:
httn://wikikerli . ) . Sdewiki-a i . istation

6.5 Firstconnexion

The Wirnet product line embeds a web interface to allow to easily manage the gateways:
» Trigger software upgrade/update,

¢ Configure the backhaul connectivity,
» Trigger actions on the gateway: Turn-off, reboot, factory reset ...

The generic syntax to access to this web interface is: http://klk-<type_ GW>-<serial>/
This means for the Wirnet iStation: http://klk-wiis-03002e/

Note that if your computer is on the same local network, you can also directly use the IP address of your
gateway in a browser to connect to the Web interface.
The default credentials are:

Login: admin
Password: pwd4admin
For security reasons, it is strongly recommended to change the default passwords.
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7 Declaration of Conformity

7.1 Wirnet™iStation 868
Simplified EU Declaration of Conformity
Hereby, Kerlink, declares that the radio equipment type Wirnet™ iStation 868 follows Directive 2014/53/EU.
The full text of the EU Declaration of Conformity is available at the following internet address: C €

. f ) / \wirnet-istation/

In Europe, the Wirnet™ iStation 868 station must comply with the ERC 70-03 requirements regarding
duty cycle and maximum EIRP. They are summarized in the following table

ERC 70-03 Frequency (MHz) Duty Cycle
h1.4 865-868 14dBm ERP 1%
h1.5 868-868,6 14dBm ERP 1%
h1.7 869,4-869,65 27dBm ERP 10%

The power supply of the Wirnet™ iStation 868 must be a limited source of power. Note that: If the
LoRa antenna is changed, the output power must be adjusted to consider the gain of the antenna
O in order to not overrule the ERC 70-03 recommendation.

Some countries in Europe may have specific frequency ranges, EIRP and duty cycles regulations.
Check the local regulations before installing and commissioning the Wirnet™ iStation 868.
For other countries, outside Europe, check the frequency range, the maximum EIRP and duty cycle
allowed.

Information

UKCA Declaration of Conformity U K

CA

Hereby Kerlink declares that your radio equipment Wirnet™ iStation 868 is in conformity with the

following relevant legislation of United Kingdom:
UK SI 2017/1206 - Radio Equipment Regulations 2017

UK SI 2012/3032 - Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic
Equipment Regulations 2012 (RoHS2)

The power supply of the Wirnet™ iStation 868 must be a limited source of power. Note that: If the
LoRa antenna is changed, the output power must be adjusted to consider the gain of the antenna
O in order to not overrule local regulation.

Some countries in Europe may have specific frequency ranges, EIRP and duty cycles regulations.
Check the local regulations before installing and commissioning the Wirnet™ iStation 868.
For other countries, outside Europe, check the frequency range, the maximum EIRP and duty cycle
allowed.

Information
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7.2 Wirnet™iStation 915
The Wirnet™ iStation 915 follows both FCC and IC regulations. The
associated FCC and IC identifiers of the Wirnet™ iStation 915 are:

Model: Wirnet™ iStation 915 Model: EG25G
FCC ID: 2AFYS-KLKWIIS915 Contains FCC ID: XMR201903EG25G
IC: 20637-KLKWIIS915 Contient IC: 10224A-201903EG25G

The power supply of the Wirnet™ iStation 915 must be a limited source of power. Note
that:

Kerlink is not responsible for any changes or modifications not expressly approved by the
party responsible for compliance. Such modifications could void the user’s authority to
operate the equipment.

Operation is subject to the following two conditions:

1. This device may not cause harmful interference, and

2. This device must accept any interference received, including interference that may cause
undesired operation of the device.

0 This device complies with Industry Canada’s license-exempt RSSs.

Information

Some conditions have to be respected to maintain the FCC and IC compliance of the
devices in the USA and Canada. Please contact your reseller to have details.

For other countries, check the specific regulations regarding maximum EIRP and duty cycle
allowed.

This equipment has been tested and found to comply with the limits for a Class B digital

device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
equipment generates, uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation.

If this equipment does cause harmful interference to radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged to try to
correct the interference by one or more of the following measures:

—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the

receiver is connected.
—Consult the dealer or an experienced radio/TV technician for help

This radio transmitter 20637-KLKWI1IS915 has been approved by Innovation, Science and

Economic Development Canada to operate with the antenna types listed below, with the
maximum permissible gain indicated. Antenna types not included in this list that have a
gain greater than the maximum gain indicated for any type listed are strictly prohibited for
use with this device.

Le présent émetteur radio 20637-KLKWIIS915 a été approuvé par Innovation, Sciences et

Développement économique Canada pour fonctionner avec les types d’antenne énumérés
ci-dessous et ayant un gain admissible maximal. Les types d’antenne non inclus dans cette
liste, et dont le gain est supérieur au gain maximal indiqué pour tout type figurant sur la
liste, sont strictement interdits pour I'exploitation de I'émetteur.

External antenna used: gain 3dBi or 6dBi, dipole, 50 Q, vertical, omnidirectional
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This equipment complies with RSS102’s and FCC radiation exposure limits set forth for an
uncontrolled environment under the following conditions:

1.. This equipment should be installed and operated such that a minimum separation
distance of 20cm is maintained between the radiator (antenna) and user’s/nearby person’s
body at all times.

2. This transmitter must not be co-located or operating in conjunction with any other
antenna or transmitter.

Cet équipement est conforme aux limites d’expositions de la CNR102 applicables pour un

environnement non contrdlé aux conditions suivantes:
1. Cet équipement devra étre installé et fonctionner de telle maniere qu’une distance
minimale de séparation de 20 cm soit maintenue entre la partie rayonnante (I’antenne) et
I'utilisateur / les personnes a proximité a tout moment.
2 Cet émetteur ne doit pas étre co-localisé ou opérer en conjonction avec toute autre

antenne ou émetteur
A This device contains licence-exempt transmitter(s)/receiver(s) that comply with Innovation,

Science and Economic Development Canada’s licence-exempt RSS(s). Operation is subject
to the following two conditions:

1. This device may not cause interference.

2. This device must accept any interference, including interference that may cause
undesired operation of the device.

L’émetteur/récepteur exempt de licence contenu dans le présent appareil est conforme aux

CNR d’Innovation, Sciences et Développement économique Canada applicables aux appa-
reils radio exempts de licence. L’exploitation est autorisée aux deux conditions suivantes :
1. L'appareil ne doit pas produire de brouillage;

2. 'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est
susceptible d’en compromettre le fonctionnement.

This device must be professionally installed.

Country Label, identification and comments

Marca : Kerlink
Modelo : Wirnet iStation 915
IFETEL : RTIKEWI21-1021

NOM L

NYCE

Mexico

V 10.0 | 25.01.2022 |Page 11
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7.3 Wirnet™iStation 923
The Wirnet™ iStation 923 complies with the directive 2014/53/EU relating to radio equipment (RED) and is
certified for the following countries:

O

Information

The power supply of the Wirnet™ iStation 923 must be a limited source of power.

Kerlink is not responsible for any changes or modifications not expressly approved by the

party responsible for compliance. Such modifications could void the user’s authority to
operate the equipment.

Country Label, identification and comments

Australia
New Zealand

Argentina
B

C-26233

&, ANATEL

Agéncia Nac

09322-20-11272

Resolugdo 680/2017: “Este equipamento ndo tem direito
a protegdo contra interferéncia prejudicial e ndo pode
causar interferéncia em sistemas devidamente

autorizados”

Brazil

& ANATEL

1378? 20- 112?2

wrckapia 660/ s equipaments nlo term direito

YRR & BES ol
AERET Ardia Pre |

A _:--,&:
cauar mterfaranoa em sitamat devidamente

Sl Bria pdos”

R]018-190416
-/ (R]018-200339
R

- 201-190133
-/ LI1AD190040201

HZERICIIEREICEDLC. IINEEESIRAFEZ R ITEEESRR
HEEEELTULS,

Thisequipmentcontainsspecifiedradioequipment that hasbeen certifiedtothe
Technical Regulation Conformity Certification under the Radio Law

Japan

V 10.0 | 25.01.2022 |Page 12



www.ime.de

Indonesia

66489/SDPP1/2020
11019

A\

Dilarang melakukan perubahan spesifikasi yang dapat
Menimbulkan gangguan fisik dan/atau elektromagnetik
Terhadap lingkungan sekitarnya

' 69867/SDPPI/2020 |
5258

A\

Dilarang melakukan perubahan spesifikasi yang dapat
Menimbulkan gangguan fisik dan/atau elektromagnetik
Terhadap lingkungan sekitarnya

SouthKorea

R-R-klk-WI115923
0| 7|7]= MEF Tzl 7h5d0| AL,
Et 7I7|122E Roist 24s LE+ AS
There is a possibility of radio interference during use of this device,
and it may receive harmful interference from other devices

Malaysia

MCMC

Singapore

Complies with
IMDA Standards
DB106667

V 10.0 | 25.01.2022 |Page 13
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U Class B
NBTC ID. B69026-20-3723

==

“imFga lusAuunANuAzaUNTOI HANNADAAABINNNINASF LA TENNLANNINATAYDY AAVT.”
(This telecommunication equipment conforms to the standard or technical requirements of
NBTC)

“Lﬂ%dﬁﬁqmmﬂnuﬁ‘%‘:ﬁ insunealudman ihasaadsianuinasgumulaoasiseanniw
ﬁuaqutg,wﬂ“;ﬁﬂﬂﬁ‘[t*ﬁ‘(ﬂ%dﬁﬁr_!ﬂumﬂuﬁﬂ'mzﬂ‘i‘ium‘sﬁﬁmﬂmsmmﬂuummﬁﬂizmﬂmﬂum”
(This radiocommunication equipment has the electromagnetic field strength in compliance
\with the Safety Standard for the Use of Radiocommunication Equipment on Human Health
announced by the National Telecommunications Commission.)

DD,

Thailand

S’
nano.

\dasingasuaail 185usnidu lideddsy
Tueugaliiil 143 uaTasingauuiay
viensaniiingauinaumuUsznia navs.
1394 1ATR9ANYANUIAL Uazan TINg
avwauildsusniiulsidioddsuluayyn

INYANUIAN ANUNTEINVU YN ATING

ANUIAL W.A. 2498

nanp. nsauuau

Mrduquaidous=oau
Call Center 1200 ( Inaws )

V 10.0 | 25.01.2022 |Page 14
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8 Disposal / recycling

Do not dispose of the product with household waste. For proper disposal, contact a waste disposal
company. The product packaging (cardboard and liners) can be removed with used paper.

9 Warranty
Contactyourreseller for warranty conditions of the Wirnet™ iStation.

branded out, outlined by CUSTOMER for any reason. Feel free to contact us for a guideline for the

f The Wirnet™ iStation is not warranted by Kerlink in case the enclosure is opened, modified, painted,
branding.

10 Accessories and Professional Services
Foradditionalinformation,onavailableaccessories and Professional Services please contact your reseller.

11 Give us your feedback

Your shopping and operational experiences are very important to us.

We would like to invite you to leave review on our products and services.

We will appreciate your time and efforts.

We would be very proud to get any photo of your gateway installation. Can you share
them to dmk@kerlink.com

12 Find us in Social Media

Wewouldliketohear fromyou:any tips, any news to share?

@kerlink _news

m Kerlink

° Kerlink channel

We stay at your disposal for any help on your project.
Yours sincerely.

Kerlink Team


mailto:dmk@kerlink.com
mailto:dmk@kerlink.com

o
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(Latest online doc version)

Wirnet™ iStation

AN — Solar panels installation through USB-C input of WirnetTh8tation

kerlink

-

Thank you for choosing Kerlink.

We are proud to be part of your project.
1 Introduction

Wirnet™ iStation installation using solar panels require to fully control power efficiency of every part of the chain.
Indeed, when a DC input POE injector is used to power the product, both the efficiency of the POE injector and the
efficiency of the internal product converter need to be considered to calculate the global power efficiency. As the
standard POE voltage is quite high (around 50 VDC), power efficiency is low, at around 80% for both stages which
bring to a global power efficiency at about 60%.

Working on a solution based on the USB-C to reduce the voltage input will improve the efficiency from 60% to

more than 80%. Solar panels dimensions will also be reduced by the same percentage.
This Application Note gives information on the engineering rules when the customer wishes to connect a solar
panel charge controller to USB-C of the Wirnet iStation.

2 Wirnet™ iStation: USB-C input specifications

Absolute maximuminputvoltage rating 5.5V
Operating input voltage range 5.1V to5.5V

i Please strictly respect these recommendations to avoid any malfunction or loss of performance that
may not be covered by the manufacturer warranty / extended warranty.

KLK03556_01
26/06/2023 B
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3 Installation architectures

kerlink _
? DCPOE
| ' injector
POE link
kerlink DC/DC

with USB-C

rJ' Converter
)

USB-C link OUtpUt

26/06/2023

Charge
Controller
+
Battery

Charge
Controller
+
Battery

Poor
efficiency

Good

efficiency

www.ime.de
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4 Accessory specifications: DC/DC converter with USB-C output

www.ime.de

Kerlink provides the following accessory which is a voltage adapter to be positioned between the solar panel
charge controller and the USB-C of the Wirnet iStation.

= The reference for this accessory is ACCIOT-POWO1 (including DC/DC converter, a notice and a

packaging).

Figure 1 : Packaging

Description Specification
Input voltagerange 8-35VDC
Nominal output voltage 5.4V
Voltage regulation <1%
Ripple (full load test) <0.1V
Maximum output current 2A
Efficiency 80%
Cable length (USB-C side) im
Cable section (USB-C side) AWG20 min
Cable external diameter (USB-C side) 6.6mm < @ <8.6mm
Shielded (USB-C side) yes
Cable UL rating (USB-C side) UL 2725
Cables UL flammability classification UL94v-0
Waterproof rating P67
Temperature range -25t0 ¥65°C

Figure 2: Specifications

5 Wirnet™ iStation: Power consumption

The average power consumption on the USB-C Input under 5V is detailed below:

26/06/2023

Wirnet™ iStation

Power consumption

CPU block

1.25W avg

Ethernet block 0.150W avg

GPS block 0.135W avg
WWAN block (25%Tx,75%Rx) 1.45W avg
Radio block in Rx mode (x8 demodulator on) 1.5W avg

TOTAL 4.485W avg

KLK03556_01
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Figure 3: Power consumption
Also, the maximum input power under 5V is approximately 7W. This includes CPU, ethernet enabled, GPS enabled, WWAN
enabled and maximum RF power in Tx LoRa mode.

So, as the efficiency of the DC/DC converter is around 80%, make sure that the output power from the solar panel charge
controller is sufficient.

To correctly size the solar panel and battery, here are the values to consider:

- 5.382W in average on DC/DC converter input
- 8.4W in max DC/DC converter input

6 Wirnet™ iStation: Connection with DC/DC converter

Figure 4: Swap of cap & gland
In the initial configuration (fig.4 on the left), the cable gland is screwed into the M25 hole on the left and the
transparent cap in the right.

In the configuration where the ACCIOT-POWO1 accessory is connected, the customer will have to swap the cable
gland with the transparent cap as shown in fig.4 on the right.
Be careful to keep the waterproof protection!!!

Here are the specifications of USB-C plug:

Shrink tubing

Figure 5: USB-C plug on the cable

KLK03556_01
26/06/2023 B
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To use this cable gland, the first step is to screw the first part tightly to the iStation so as not to twist the cable afterwards.
Then, plug the cable.

Therefore, it will be necessary to position the blue gasket of the cable gland on the shrink tubing as shown on the following
photo.

Figure 6: View of the blue gasket placed on the shrink tubing

The USB-C plug can then be connected to the USB-C receptacle of iStation, as shown below.

Figure 7: View of the cable plugged

Add the rubber and the cover.

Figure 8: View of the rubber placement

KLK03556_01
26/06/2023 B
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Finally, screw the cover on tightly to ensure a good seal.

Figure 9: View of the cable gland placed

Special attention on length and section must be taken into consideration regarding the cable use
between the converter and the WirnetTM iStation USB-C input since acceptable drop voltage insig

i the cable is low.

Please strictly respect these recommendations to avoid any malfunction or loss of performance that
may not be covered by the manufacturer warranty / extended warranty.

o Q

Any other question related to our product, please contact our distributors or Kerlink:
support@kerlink.fr / +33 299 12 29 00.

We stay at your disposal for any help on your project.
Yours sincerely.
Kerlink

KLK03556_01
26/06/2023 B
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Wirnet™ iBTS — -
LoRaWAN®QutdoorGateway for the Internet of Things

Standard Version ] ] ) ]
The “Wirnet™ iBTS” is the ideal gateway to support your

smart city, smart building or every smart project as it
combines both an excellent Outdoor coverage (more than
15km in direct line-of-sight and 2km in urban environment)

e
- and operational excellence.
'.\\‘
— -
e —
L 5
_\é Smart Cities Smart Building Smart Metering Smart Agriculture
— & Environment
Kerlink is certified 1SO9001: 2015 by AFNOR certification.
The Quality Management System gives high priority to
e =
. Customer satisfaction and progress implementation. CuATES
Compact Version

Key Features Key Differentiators

Outdoor LoRa® Gateway, * Supported unlicensed bands : 863- High performance, reliability & future-proof

874.4MHz (EMEA, India), . . Semtech Reference Design v2,
2%126—!%%2!)\/le (North America), 915-928MHz (APAC, Latin Built-in high rejection filters,

LoRa-ETM Ready: Evolutive design using modem SDR (Software

LoRaWAN® ional . E -87
Supported LoRa regional parameters: EU863-870, Design Radio) architecture.

IN865-
867, RU864-870, US902-928, AU915-928, AS923, KR920-923,

Modular configurations:
- frSingdlé draniiise(d bobaka RFemoalespptia8d icteanitylsddal

Secure HW and SW architecture
SecureBoot (Signed firmware),
SecureStorage (keys and certificates in secured area) using

boRer 2B taedemiectorization, )
o . . . . ProvenCore™ solution,
- Possibility to support multiple unlicensed bands in a single . .
gateway Secured links and backhaul protection (OpenVPN/IPsec),

Reboot (watchdog) and recovery to previous Management

Backhaul connectivity: Cellular 2G/3G/4G evolutive to 5G . o . ) )
config (or factory config if the boot issue is not fixed).

(mini-PCle module), Ethernet 10/100 Mbps (RJ45),
Geolocation ready: Using the fine timestamps on ALL the

channels for improved geolocation services thanks to FPGA. Fully
compliant with Semtech reference design v2. No proprietary
locked solution; Synchronization with GPS, combines RSSI and
TDOA measurements.

ject to change without notice (vV2.3)

All product specifications are sub
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Zoom on “iBTS Standard” Version

Modular configuration: - 1 x UC module, - Select up to 2 x
WAN modules (optional), - Select up to 4 x LoRa® RF modem

modules (16 channels each),

Each LoRa RF modem allows 16¢h RX (125 kHz, multi Spreading
Factor) + 2ch RX (250kHz or 500kHz, mono Spreading Factor) +
2ch FSK + 2ch TX (without antenna diversity) to get up to 80 ch
RX (with 4 x LoRa RF modem), ¢ Size: 295 x 317 x 125 mm

(including mounting kit), * Ingress protection (IP66), * Weight:

- About 6,2Kg (including mounting kit) with 1 x LoRa RF modem,

- About 7,2Kg (including mounting kit) with 3 x LoRa RF modem:s.

Zoom on “iBTS Compact” Version

Compact configuration:
-1 x UC module,
-1 x WAN module (optional),
- 1 x LoRa® RF modem module (16 channels),
Size: 357 x 189 x 150 mm (including mounting kit),
Ingress protection (IP67),
Weight: about 3Kg (includingmounting kit).

Technical Features

SnifferforLBT (Listen BeforeTalk),

Rx Sensitivity: -141 dBm (SF12),

TX Conducted Power: configurable from 5dBm to 30dBm,
Range -40°C +60°C, (for gateway only, without power supply),
Humidity: 5% to 95%,

Out-band radio scanners to monitor the entire band to detect
real load of the band (Spectrum analysis compliant),

Supercapacitors for clean shut down of applications in case
of power failure,

Power:

- Power Over Ethernet 30W for Compact version
(accessory),

- Power Over Ethernet 60W for Standard version
(accessory),

- Power Over Ethernet 48V DC class 4 (accessory),

- DC power supply (ex : solar panel use) : 11 to 56V DC
(accessory),

- Power control : ignition detection, software OFF
switching, ON/OFF button.

All product specifications are sub

-
Software Feature

SameFW asWirnet™iStationand iFemtoCell: same user
experience, quicker integration,
Dynamic web interface (On-the fly modifications),

Programmable Gateway: Toolchain, libraries and header
files for compilation of in-house SW, or extra packages
additions,

Including:

- Operating System: KerOS with embedded GNU/Linux
based on Yocto 2.4 and LTS kernel 4.14,

- Native Language Support: Python2, C/C++ and Shell,

- Included packages: SQlite (Database), Connman/
Ofono, NTPd, lighttpd.

Value-added Services

Free access to Kerlink Wiki for customers, * Plug & Play
installation (option), * Wirnet™ iBTS is part of the end-to-

end LoRa® connectivity

solution with Kerlink Wanesy™ Management Center,
remote

monitoring and Operations Management suite (option),
Maintenance Services (option), Kerlink Project

Management: a comprehensive service
offering and a global network of specialist integrators to
support your entire project.

Thanks to their expertise and experience, Kerlink teams

are fully mobilized to help you develop your business and
reduce your operational and commercial risks.

Don’t hesitate to contact us:

kerlink

communication is everything

sales@kerlink.fr i
+33299122900 E
1 rue Jacqueline Auriol i
35235 Thorigné-Fouillard ;
France i
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All product specifications are subject to change without notice (v2.3)
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Wirnet™ iBTS Compact - Ordering references

Product Ordering References

Reference
PDTIOT-MCS01

Designation

16CH LoRa, ETH backhaul only

Description

Wirnet iBTS Compact - 1LOC868-0W868-EU

. LORaWAN®0utdoorGateway for the Internet of Thing

ISM Frequencies
863-874.4MHz

PDTIOT-MCS02

16CH LoRa, 2G/3G/4G backhaul + ETH backhaul

Wirnet iBTS Compact - 1LOC868-1W868-EU

863-874.4MHz

PDTIOT-MCS18

16CH LoRa, Double 2G/3G/4G backhaul

Wirnet iBTS Compact 1LOC 1DW-EUEU

863-874.4MHz

PDTIOT-MCS11 16CH LoRa, ETH backhaul only Wirnet iBTS Compact - 1L0C915-0W915-US 902-928MHz
PDTIOT-MCS12 16CH LoRa, 2G/3G/4G backhaul + ETH backhaul Wirnet iBTS Compact - 1L0C915-1W915-US 902-928MHz
PDTIOT-MCS19 16CH LoRa, 2G/3G/4G backhaul + ETH backhaul Wirnet iBTS Compact 1LOC923 1W915-US 915-928MHz
PDTIOT-MCS09 16CH LoRa, ETH backhaul only Wirnet iBTS Compact - 1L0C923-0W923-EU 915-928MHz
PDTIOT-MCS10 16CH LoRa, 2G/3G/4G backhaul + ETH backhaul Wirnet iBTS Compact - 1L0C923-1W923-EU 915-928MHz
PDTIOT-MCS15 16CH LoRa, 2G/3G/4G backhaul + ETH backhaul Wirnet iBTS Compact - 1L0C923-1W923-AS 915-928MHz

868 Accessory Ordering References (Wirnet™ iBTS Compact)

POE INJECTOR Description Recommendation
KLK02681 POE Injector PoE Injector 30 W indoor - AC Input - EU
KLK02855 POE Injector PoE Injector 30 W indoor - 48VDC Input
KLK02953 POE Tnjector PoE Tnjector 30W 55V Outdoor
POWER SUPPLY
KLK02898 Power Supply 40W - DC/DC CONVERTER - 48VDC Input

EXTERNAL ANTENNA (optional)

ACCIOT-KANOO

Antenna + 1m cable + support included

Antenna kit Omni 868 MHz 3 dBi Antenna kit Omni 868 MHz

ACCIOT-KANO1

Antenna + 1m cable + support included

6 dBi Connectivity kit for antenna diversity (Antenna not

ACCIOT-KANO6 Product Subpart included)
(Outdoor) CAVITY FILTER
KLK02523 Cavity filter 865-867 MHz India
KLK02916 Cavity filter 868 MHz 863-873MHz - EU coexistence high power emitters

KLK03410_01

Cavity filter 865-870 MHz

865-870 MHz, EU coexistence LTE800, RGSM

SURGE PROTECTION
KLK02817 Surge Protection for POE link - Outdoor PoE Surge protection - outdoor Recommended
KLK02818 Surge Protection for POE link - Indoor PoE Surge protection - Indoor Recommended
KLK02881 Surge Protection - DC Tink — Tndoor DCTnput
KLK02900 Surge Protection Tor Lora Nk - outdoor RF coaxial SUrge protection - outdoor Recommended
DEBUG

ACCWM2-SDEOO

Debug Probe

Wirnet iBTS / Wirma Debug Probe

All product specifications a

re subject to change wit

hout notice (V2.3)
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915 Accessory Ordering References (Wirnet™ iBTS Compact)

. LORaWAN®0utdoorGateway for the Internet of Thing

POE INJECTOR Description Recommendation
KLK02765 POE Injector PoE Injector 30 W indoor - AC Input - US
KLK02855 POE Injector PoE Injector 30 W indoor - 48VDC Input
KLK02953 POE Tnjector PoE Tnjector 30W 55V Outdoor
POWER SUPPLY
KLK02898 Power Supply 40W - DC/DC CONVERTER - 48VDC Input

EXTERNAL ANTENNA (optional)

ACCIOT-KANO2

Antenna + 1m cable + support included

Antenna kit Omni 915/923 MHz 6 dBi

ACCIOT-KANO3

Antenna + 1m cable + support included

Antenna kit Omni 915/923 Mhz 3 dBi

ACCIOT-KANO6

Product Subpart

Connectivity kit for antenna diversity {Antenna not included)

SURGE PROTECTION

KLK02817 Surge Protection for POE link - Outdoor PoE Surge protection - outdoor
KLK02818 Surge Protection for POE link - Indoor PoE Surge protection - Indoor
KLK02881 Surge Protection - DCLink —Tndoor DCTnput

KTKO2900 SUTge PTOTection fOF Lofa Mk -outdoor ——________RF coaxial SUTge protection - outdoor

(Outdoor) CAVITY FILTER

KLK02906 Cavity filter 915-920MHz Philippines, Israel, Cuba
KLK02973 Cavity filter 902-928MHz USA, Canada, Mexico
DEBUG

ACCWM2-SDEOO

Debug Probe

Wirnet iBTS / Wirma Debug Probe

923 Accessory Ordering References (Wirnet™ iBTS Compact)

POE INJECTOR Description Recommendation
KLK02681 POE Injector PoE Injector 30 W indoor - AC Input - EU
KLK02855 POE Injector PoE Injector 30 W indoor - 48VDC Input
KLK02953 POE Tnjector PoE Tnjector 30W 55V Outdoor
POWER SUPPLY
KLK02898 Power Supply 40W - DC/DC CONVERTER - 48VDC Input

EXTERNAL ANTENNA (optional)

ACCIOT-KANO2

Antenna + 1m cable + support included

Antenna kit Omni 915/923 MHz 6 dBi

ACCIOT-KANO3

Antenna + 1m cable + support included

Antenna kit Omni 915/923 Mhz 3 dBi

ACCIOT-KANO6

Product Subpart

Connectivity kit for antenna diversity {Antenna not included)

SURGE PROTECTION

KLK02817 Surge Protection for POE link - Outdoor PoE Surge protection - outdoor
KLK02818 Surge Protection for POE link - Indoor PoE Surge protection - Indoor
KLK02881 Surge Protection - DC Link — Indoor DC Input

KTCROZ2900 SUTge PTotection for tora iMk-outdoor ———________RF coaxial SUTEe protection - outdoor

(Outdoor) CAVITY FILTER

KLK02522 Cavity filter 920-925 MHz South Korea, Singapore, HK, Taiwan, Thailand, Cambodia
KLK02905 Cavity filter 918-923 MHz Indonesia Malaysia, Vietnam, Mynanmar
KLK02909_01 Cavity filter 920-928 MHz New-Zealand, Japan, Costa Rica, Venezuela
KLK03306 Cavity filter 915-928 MHZ APAT, TATAM
DEBUG

ACCWM2-SDEOO

All product specification

Debug Probe

s are subject to change

Wirnet iBTS / Wirma Debug Probe

without notice (V2.3)




Wirnet™ iBTS Full - Ordering references

Product Ordering References

Reference
PDTIOT-MSS01

Designation

Wirnet iBTS - 1LOC868-0W868-EU

Description

16CH LoRa, ETH backhaul only

ISM Frequencies
863-874.4MHz

PDTIOT-MSS02

Wirnet iBTS - 1LOC868-1W868-EU

16CH LoRa, 2G/3G/4G backhaul + ETH backhaul

863-874.4MHz

PDTIOT-MSS03

Wirnet iBTS - 3LOC868-0W868-EU

3x16CH LoRa, ETH backhaul only

863-874.4MHz

PDTIOT-MSS04

Wirnet iBTS - 3LOC868-1W868-EU

3x16CH LoRa, 2G/3G/4G backhaul

863-874.4MHz

PDTIOT-MSS05 Wirnet iBTS - 1B4LOC915-0W915-US 4x16CH LoRa, ETH backhaul only 902-928MHz
4x16CH LoRa, 2G/3G/4G backhaul + ETH backhaul
PDTIOT-MSS06 ’ -
Wirnet iBTS - 1B4LOC915-1W915-US (Includes already ACCIOT-KANOS ) 902-928MHz
PDTIOT-MSS07 Wirnet iBTS - 1B4LOC923-0W923-EU 4x16CH LoRa, ETH backhaul only 915-928MHz
PDTIOT-MSS08 Wirnet iBTS - 1B4LOC923-1W923-EU 4x16CH LoRa, 2G/3G/4G backhaul + ETH backhaul 915-928MHz
PDTIOT-MSS11 Wirnet iBTS - 3LOC923-0W923-EU 3x16CH LoRa, ETH backhaul only 915-928MHz
PDTIOT-MSS12 Wirnet iBTS - 3LOC923-1W923-EU 3x16CH LoRa LOC, 2G/3G/4G backhaul + ETH backhaul 915-928MHz
PDTIOT-MSS13 Wirnet iBTS - 1L0C923-0W923-EU 16CH LoRa, ETH backhaul only 915-928MHz
PDTIOT-MSS14 Wirnet iBTS - 1L0C923-1W923-EU 16CH LoRa, 2G/3G/4G backhaul + ETH backhaul 915-928MHz
PDTIOT-MSS16 Wirnet iBTS - 1L0C923-1W923-AS 16CH LoRa, 2G/3G/4G backhaul + ETH backhaul 915-928MHz
PDTIOT-MSS17 Wirnet iBTS - 3LOC923-1W923-AS 3xI6CH LoRa, 2G/3G/4G backhaul + ETH backhaul 915-928MHz
868 Accessory Ordering References (Wirnet™ iBTS Full)

POWER SUPPLY
KL K02898 Power Supply 40W - DC/DC CONVERTER - 48VDC Input 16 CH only
KL K02882 Power Supply 60W - DC/DC CONVERTER 48VDC input
KL K02953 POE Injector PoE Injector 30W 55V Outdoor

POE INJECTOR Description Recommendation
KLK02681 POE Injector PoE Injector 30 W indoor - AC Input - EU 16 CH only
KL K02855 POE Injector PoE Injector 30 W indoor - 48VDC Input 16 CH only
KL K02744 POE Injector PoE Injector 60W EU Indoor

EXTERNAL ANTENNA (optional)
ACCIOT-KANOO Antenna + 1m cable + support included Antenna kit Omni 868 MHz 3 dBi Antenna kit Omni 868 MHz
ACCIOT-KANO1 Antenna + 1m cable + support included 6 dBi Kit WAN 700-2700 MHz 5dBi - 5m - N Male Connectivity
ACCIOT-KANOS Antenna Product Subpart kit for antenna diversity (Antenna not included)
ACCIOT-RANUG

(Outdoor) CAVITY FILTER
KL K02523 KL Cavity filter 865-867 MHz India
K02916 KL Cavity filter 868 MHz 863-873MHz - EU coexistence high power emitters
K03410_01 Cavity filter 865-870 MHz 865-870 MHz, EU coexistence LTES00, RGSM

SURGE PROTECTION
KL Surge Protection for POE link - Outdoor PoE Surge protection - Outdoor Recommended
K02817 Surge Protection for POE link - Indoor PoE Surge protection - Indoor Recommended
KL RF Surge Protection for GSM and GPS Link RF Surge protection - LoRa Recommended
KOZ818 Surge Protection - DCLink —Tndoor DCTnput
R SUTge Protection for Lora fink - outdoor RF Coaxial SUTge protection - Outdoor Recommended
KOZ819

DEEUG
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915 Accessory Ordering References (Wirnet™ iBTS Full)

POWER SUPPLY Description Recommendation
KL Power Supply 40W - DC/DC CONVERTER - 48VDC Input 16 CH only
K02898 Power Supply 60W - DC/DC CONVERTER 48VDC input
KE

Poéﬁ\%ﬁf&OR Description Recommendation
KLK02681 POE Injector POE Injector 30 W indoor - AC Input - EU 16 CH only
KL K02766 POE Injector PoE Injector 60W US -Indoor
KL K02953 POE Injector PoE Injector 30W 55V Outdoor
RCKOZ863 POE Tnjector PoE injector 48VDT 60W

EXTERNAL ANTENNA (optional)

ACCIOT-KANO2 Antenna + 1m cable + support included Antenna kit Omni 915/923 MHz 6 dBi

ACCIOT-KANO3 Antenna + 1m cable + support included Antenna kit Omni 915/923 Mhz 3 dBi

ACCIOT-KANOS Antenna WAN + 5m cable + support included Kit WAN 700-2700 MHz 5dBi - 5m - N Male

ACCIOT-RANU6 Product Subpart Connectivity Kit for antenna diversity (Antenna not included)

SURGE PROTECTION
KL Surge Protection for POE link - Outdoor PoE Surge protection - Outdoor
K02817 Surge Protection for POE link - Indoor PoE Surge protection - Indoor
KL RF Surge Protection for GSM and GPS Link RF Surge protection - LoRa Recommended
K02818 Surge Protection - DC Link — Indoor DCTnput
KT SUTge Protection for Lora fink - outdoor RF Coaxial SUTge protection - Outdoor Recommended
KOZ819

(Outdoor) CAVITY FILTER
Kp28s1 Cavity filter 902-928MHz USA, Canada, Mexico
%2973 Cavity filter 915-920 MHz Philippines, Israel, Cuba
RE=7V%
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923 Accessory Ordering References (Wirnet™ iBTS Full)

POWER SUPPLY Description
KL Power Supply 40W - DC/DC CONVERTER - 48VDC Input 16 CHonly
K02898 Power Supply 60W - DC/DC CONVERTER 48VDC input
KL POE Injector PoE Injector 30W 55V Outdoor
K02882

POKINJECTOR Description Recommendation
KORO3881 POE Injector PoE Injector 30 W indoor - AC Input - EU 16 CH only
KL K02855 POE Injector PoE Injector 30 Windoor - 48VDC Input 16 CH only
KLK02744 POE Injector POE Tnjector 60W EU Tndoor

EXTERNAL ANTENNA (optional)

ACCIOT-KANO2 Antenna + 1m cable + support included Antenna kit Omni 915/923 MHz 6 dBi

ACCIOT-KANO3 Antenna + 1m cable + support included Antenna kit Omni 915/923 Mhz 3 dBi

ACCIOT-KANOS Antenna WAN + 5m cable + support included Kit WAN 700-2700 MHz 5dBi - 5m - N Male

ACCIOT-KANO6 Product Subpart Connectivity kit for antenna diversity (Antenna not included)

SURGE PROTECTION
KL Surge Protection for POE link - Outdoor PoE Surge protection - Outdoor Recommended
K02817 Surge Protection for POE link - Indoor PoE Surge protection - Indoor Recommended
KL RF Surge Protection for GSM and GPS Link RF Surge protection - LoRa Recommended
K0Z2818 Surge Protection - DCLink — Tndoor DCTnput
KT Surge Protection Tor Lora link - Outdoor RF coaxial Surge protection - Outdoor Recommended
KOZ819

(Odtdoor) CAVITY FILTER
KP3&¥s22 KL

Cavity filter 920-925 MHz

South Korea, Singapore, HK, Taiwan, Thailand, Cambodia

k62905 KL Cavity filter 918-923 MHz Indonesia Malaysia, Vietnam, Mynanmar
ESEQBQ_Ol Cavity filter 920-928 MHz New-Zealand, Japan, Costa Rica, Venezuela
KL KO3306 Cavity filter 915-928 MHz APAC, TATAM
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