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Industry isincreasingly using the Internet of Things (loT) to redaosts and improve
operational efficiencies. The 10T market haastly grown with an increasing number of
practical applications in many elds including utilities and smart metering, asset tracking,
agriculture, smart cities, smart homestc 10T applications have a range of requirements with
many enterprise application®lying on longrange, low data rate, low energy consumption,
and costeffectiveconnectivity.

Therefore, the requirements of IoT applications have driven the emergere@eiv wireless
communication technology: Low Power Wide Area NetwbFRWAN). These comprise a range
of technologies which offer large coveraged low energy consumption, often using
unlicensed spectrumAmong them, Sipx, LORWAN and NBL2¢ | NB (2RI & Qa4
emergent technologies that involve many technical differences.

The choice of a LPWAN technology is driven by the following criteria
1 Quality of servicdQo3
1 Scalabilityi.e. support of the massive number of increasing number and density of
connected devices.
1 Network coveragandrange
1 Deployment modei.e. private networks or public natiewide networks
1 Cost- includingspectrum cost (license), network/deployment cost, and device cost.

One significant advantage of LOR&Necosystem is its flexibility. Unlike Bagg and NHoOT,
LoR&VAN offers local network deployment as well as public network operation. In the
industrial field, a hybrid operating model could be used to deploy a locaM/aRametwork

in factory areas and uses the public LdReNnetwork to cover the outside areas.

LoRaWANis moreover considered as a lam@st solution compared to other LPWAN
technologies. As it operates in unlicensed band the spectrum cosigisficantly lower
compared to NBOT operating in licensed band. Deployments costs are significantly lower
compared to SigFox due to lower price of the gateways.

A successful deployment of a LoORaWAN netvgbidlensure that all the above criteria (QoS,
scalability, network coverage, deployment cost) are properly monitored during the whole
lifecycle of the project. Installationf the gatewaysds a critical phase to aahie successful
deployment of LoRaWAN network and meet customer expectations. Preparation of the
installationshallbe carefully considered to avoid future critical issues compromising QoS.

This application note provides guidelines to anticipate the gateways installation. It could be
consideredas a check list, before installing the gateways, to make sure all critical parameters
are identified and will be properly addressed during the installation.
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Installation of a LoORaWAN gatewslyallbe carefully prepared in advance to anticipate the
future coverage area, QoS and make sure that all neesi¢iddzA LIYafeiisie@ and are
available the Bay. Intervention costs per day are very expensive on an installation site, so
the installation procedurehallbe fully detailed and preparkto avoid any later intervention

to fix issues that could have been anticipated.

This chapter details all the parameters to be considered before the installation i.e.:
1 Selection of the installation site
1 Selection of the right gateway depending on the application, installation site, etc.
1 Selection of the backhaul
1 Selection of accessories (antenna, cavity filter, lightning surge protection, cables, etc.)

2.1 Installation site

Installation site is a key factor which determinég coverage arebut also theQoS of the
LoRaWAN networkihe choice of the installation sighallbe carefullymadeconsidering:

1 The targeted coverage area

1 The power supply option@ains, DC supplyhotovoltaic etc.)

1 The backhaulingptions(Ethernet, Cellular, \AFi, etc.)

The choice of the installation site also determines installation constraints such as:
The type of gateways to be used (indoor/outdaor)

Usage of cavity filters in case adlocalizednstallation

The mounting type (wall, mast, towaqof top, etc.).

The antennasind bracketdo be used

The lightning protectiont be used

The cables (Supply, Ethernet, RF coaxial cables, etc.) to be installed

=4 =4 -4 -4 8

See also 2.1.3and 8.1.9

For additional information see also:

[1] AN-KLKO03355Improving radio coexistence performance of LoRaWAN gateways
[2] AN-KLK03356 LoRaWAN gateways coverage optimization

[3] AN-KLK03358 LoRaWAN gateways lightning protection
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2.1 Characteristics ofthe gateway

2.1.1LoRaWAN gateways portfolio
The Kerlink portfolio of LoORaWAN gateways is composed of:

/I/@ = »
“2 > ASprye ®
& A
.',\. Q : kerlnk
Wirnet Wirnet Wirnet Wirnet
iZeptoCell iZeptoCell iFemtoCell iIFemtoCell
Ethernet Cellular Evolution

i D
link
ey kerlink
Wirnet Wirnet Wirnet
Station iStation IBTSCompact
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y
I_a) l". !
G
\\
L)
WirnetiBTS Wirnet iBTS 64 Highway

Each version is derivedtinseveral references to address different LPWAN unlicensed bands
but also supporting different features. They are summarized in the following table:

Gateway Gateway GNSS LoRaWAN Space Geo
: : Backhaul . . : . Msg/day
designation Reference receiver channels diversity location
Wirnet Station PDTIOTISS00 Eth, 3G Yes 8 No No >0.7M
868 PDTKLKSS0005 Eth, 3G Yes No No >0.7M
W"”eglssta“on PDTIOTSSO1 | Eth,3G | Yes 8 No No >0.7M
W'megzzta“on PDTIOTSS02 = Eth, 3G | Yes 8 No No >0.7M
W"”egézta“on PDTIOTSSO04 | Eth, 4G | Yes 8 No No >0.7M
W"”e; Etat'on PDTIOTSS05 | Eth, 45 Yes 8 No No >0.7M
W"”egz'gtat'on PDTIOTSS06 | Eth, 45 Yes 8 No No >0.7M
. . PDTIOMCSO01 Eth Yes 16 Option Yes >1.4M
Wirnet iBTS .
Compact 868 PDTIOMCSO02 Eth, 4G Yes 16 Option Yes >1.4M
P PDTIOMCS18 | Eth, 2x4G Yes 16 Option Yes >1.4M
Wirnet iBTS PDTIOMCS11 Eth Yes 16 Option Yes >1.4M
Compact 915 | PDTIOMCS12 Eth, 4G Yes 16 Option Yes >1.4M
PDTIOMCSO09 Eth Yes 16 Option Yes >1.4M
Wirnet iBTS PDTIOMCS10| Eth, 4G Yes 16 Option Yes >1.4M
Compact 923 | PDTIOMCS15| Eth, 4G Yes 16 Option Yes >1.4M
PDTIOMCS19 | Eth, 4G Yes 16 Option Yes >1.4M
PDTIOMSS01 Eth Yes 16 Yes Yes >1.4M
. . PDTIOAMSS02 Eth, 4G Yes 16 Yes Yes >1.4M
Wirnet iBTS 868 phriomvssos|  Eth Yes 48 Yes Yes >4.2M
PDTIOIMSS04 Eth, 4G Yes 48 Yes Yes >4.2M
. . PDTIOIMSS05 Eth Yes 64 Yes Yes >5.6M
Wimnet BTS 915 phriomssos| Eth, 4G | Yes 64 Yes Yes >5.6M
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PDTIOIMSSO07 Eth Yes 64 Yes Yes >5.6M
PDTIOIMSS08 Eth, 4G Yes 64 Yes Yes >5.6M
PDTIOMSS11 Eth Yes 48 Yes Yes >4.2M
. . PDTIOAMSS12 Eth, 4G Yes 48 Yes Yes >4.2M
WImetiBTS 923 phriomss1a|  Eth Yes 16 Yes Yes >1.4M
PDTIOIMSS14 Eth, 4G Yes 16 Yes Yes >1.4M
PDTIOIMSS16 Eth, 4G Yes 16 Yes Yes >1.4M
PDTIOIMSS17 Eth, 4G Yes 48 Yes Yes >4.2M
PDTIOIMSS20 Eth Yes 64 No Yes >5.6M
Wirnet iBTS 64| PDTIOIMSS21 Eth Yes 64 Yes Yes >5.6M
Highway PDTIOIMSS22 | Eth, 4G Yes 64 No Yes >5.6M
PDTIOIMSS23 Eth, 4G Yes 64 Yes Yes >5.6M
iFer:]’\t’gg‘:B% PDTIOTFEQ0 | Eth,WiFi | No 8 No No >0.7M
iFen\:\t/(I)rgitII%S PDTIOTFEOL = Eth, WiFi = No 8 No No >0.7M
iFerX\t/ggitngza PDTIOTFE02 | Eth, WiFi | No 8 No No >0.7M
Wirnet
iFemtoCell PDTIOAFEO3 Eth, 45 No 8 No No >0.7M
evolution 868
Wirnet
iFemtoCell PDTIOAFEO4 Eth, 45 No 8 No No >0.7M
evolution 915
Wirnet
iFemtoCell PDTIOAFEOS Eth, 45 No 8 No No >0.7M
evolution 923
Wirnet
iZeptoCell PDTIOAZEES00 Eth No 8 No No >0.7M
Ethernet 800
Wirnet
iZeptoCell PDTIOAZEROO Eth No 8 No No >0.7M
Ethernet 900
Wirnet
iZeptoCell PDTIOAZEB00 LTEM No 8 No No >0.7M
Cellular 800
Wirnet
iZeptoCell PDTIOTZEEDO LTEM No 8 No No >0.7M
Cellular 900

The features are detailed in the following paragraphs.
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2.1.2Gateway vs. loTpplication
Depending ofhe customer application, the followingoRaWANateways are recommended:

Gateway desianation Tvoical use case Smart Smart Smart Smart Smart Smart
y 9 yp Metering City  Agriculture Energy Industry Building
. . Private Network
Wirnet Station Eane . () o V (@) (@) (@)
. . . Private Network
Wirnet iStation Edge Networking ) o] Vv O @) O
Wirnet iBTS Compac|, Public Network \Y \
Wirnet iBTS Public Network \Y \%
Wirnet iBTS 64 .
N~ Public Network \Y \%
. . Private Network,
Wirnet iFemtoCell EdgeNetworking Vv Vv V
Wirnet iFemtoCeH | Private Network, v v v
evolution Edge Networking
Wirnet iZeptocell| Private Network, v v v
Ethernet Edge Networking
Wirnet iZeptocell| Private Network, v v v
Cellular Edge Networking

V: typical usagérecommended)
O: possible usage

2.1.3Gateway vs. installatiorite

Because of their targeted application, their robustness and ingress protection, the LoRaWAN
gateways are particularly dedicated to the following environments:

ateway designatio Outdoo olocalzed Outdoo doo

Wirnet Station o V ()
Wirnet iStation o] V Vv
Wirnet iBTS Compact \Y \

Wirnet iBTS V \

Wirnet iBTS 64 Highway V \

Wirnet iFemtoCell V
Wirnet iFemtoCeHlevolution V
Wirnet iZeptocell Ethernet \
Wirnet iZeptocell Cellular V

V: typical usage (recommended)
O: possible usage
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2.1.4 Scalabity of the gateway

Kerlink LoRaWAN gatewage designed t@rovide Firmware Upgrade capabilities.

The Wirnet iBT$amily has, moreover, a modular architecture allowing to configure the
backhaul and capacity of tHeRaWANeceiver.

Thescalability featuresire summarized in the following table:

Gateway designation Firmware upgrade Modularity
Eth,3G
Wirnet Station FOTA No
USB
Eth, 4G
Wirnet iStation FOTA No
UsB
Eth, 4G
Wirnet iBTS Compact FOTA Yes
USB
Eth, 4G
Wirnet iBTS FOTA Yes
USB
Eth, 4G
Wirnet iBTS 64 Highway FOTA Yes
UsSB
Eth, Wi-Fi
Wirnet iFemtoCell FOTA No
USB
Eth, 45
Wirnet iFemtoCeHevolution FOTA No
USB
Wirnet iZeptocell Ethernet Eth No
UusB
LTEM
Wirnet iZeptocell Cellular FOTA No
USsSB

2.1.5LoRaWAN unlicensed bands

LoRaWANNd-devices and gateway®mmunicatesn license free frequency bandshis is a
benefit for the operator orcustomerthat do not need license from government or state, to
transmit on these frequencie§’he most common LPWAN frequency bands used worldwide
are the following:

1 433MHz (EMEA)

1 863-870MHz (EMEA)

1 902-928MHz (North America)

1 915928MHz (LATAM, APAC)
However it is important to note that unlicensed frequenciese country specific. Although
some continents share similar frequency bands, some countries may have specificlisage
could relate to the allowed frequencies but also time on air, duty cycle, EIRP, etc.
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gateways and the corresponding LoORaWAN Regional Parameters:

Gateway designation

Wirnet Station 868

TX band (DL)

863-873MHz

RX band (UL)

863-873MHz

LoRaWANRegional Parameters

EU868
IN865
RU864

Wirnet Station 915

902-928MHz

902-928MHz

AS9231
AS9222
AS9233
AS9234
KR920
AU915
uUSs915

Wirnet Station 923

920-928MHz

915928MHz

AS9231
AS9232
KR920
AU915

Wirnet iStation 868

863-873MHz

863-873MH

EU868
IN865
RU864

Wirnet iStation 915

923928MHz

902-915MHz

US915

Wirnet iStation 923

915928MHz

915928MHz

AS9231
AS9232
AS9233
AS9234
KR920
AU915

Wirnet iBTS Compact 868

863-873MHz

863-873MH

EU868
IN865
RU864

Wirnet iBTSCompact 915

902-928MHz

902-928MHz

AS9231
AS922
AS9233
AS92#
KR920
AU915
US915

Wirnet iBTS Compact 923

920-928MHz

915928MHz

AS9231
AS9232
KR920
AU915

Wirnet iBTS 868

863-873MHz

863-873MH

EU868
IN865
RU864

Wirnet iBTS 915

902-928MHz

902-928MHz

AS9231
AS9232
AS9233
AS9234
KR920
AU915
US915
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Wirnet iBTS 923

920-928MHz

915928MHz

AS9231
AS9232
KR920
AU915

Wirnet iBTS 64 Highway

923928MHz

902-915MHz

US915

Wirnet iFemtoCellB68

863-873MHz

863-873MHz

EU868
IN865
RU864

Wirnet iFemtoCell915

902-928MHz

902-928MHz

AS9231
AS92322
AS9233
AS9234
KR920
AU915
US915

Wirnet iFemtoCell923

915-928MHz

915928MHz

AS9231
AS9232
AS9233
AS9234
KR920
AU915

Wirnet iFemtoCelevolution
868

863-874.4MHz

863-874.4MH

EU868
IN865
RU864

Wirnet iFemtoCellevolution
915

923928MHz

902-915MHz

US915

Wirnet iFemtoCelevolution
923

915928MHz

915928MHz

AS9231
AS9232
AS9233
AS9234
KR920
AU915

Wirnet iZeptoCell Ethernet 80C

865-870MHz

865-870MHz

EU868
IN865
RU864

Wirnet iZeptoCell Ethernet 90C

902-928MHz

902-915MHz

US915

Wirnet iZeptoCell Cellular 800

865-870MHz

865-870MHz

EU868
IN865
RU864

Wirnet iZeptoCell Cellular 900

902-928MHz

902-915MHz

US915

Note: RegionalParameters in bold are the one initially intended to be supported by the
gateway.Regional Parameters italics can be supported but are not recommended.

2.1.6Backhaul

2.1.6.1Backhauling options

Kerlink LoRaWAN gateways aepport different backhaulingptions to cover customer
needs They are summarized in the following table:
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dalewd aesignatio > e e A

Wirnet Station 100BaseT 2G, 3G No
Wirnet iStation 100BaseT 2G, 3G, 4G No
Wirnet iBTS Compact 100BaseT 2G, 3G, 4G Option
Wirnet iBTS 100BaseT 2G, 3G, 4G Option
Wirnet iBTS 64 Highway 100BaseT 2G, 3G, 4G Option
Wirnet iFemtoCell 100BaseT External 2G, 3G, 4G USB stick (optic Yes(2.4GHz)
Wirnet iFemtoCelevolution 100BaseT 2G, 3G, 4G No
Wirnet iZeptocellEthernet 100BaseT No No
Wirnet iZeptocell Cellular No 2G, LT8#, NBloT No

Cellular technologies listed aboshallbe understood as follows:
1 2G: GPRS/EGPRS
1 3G: UMTS, HSPA
1 4G:LTE FDD and LTE TDD
The list of supported cellular bandsT dzf t @ RS |
the corresponding LoRaWAjdteway.
Otherbackhaul optiongsatellite)could be considered upon demand.

Af SR Ay dicer®nt 6t NB R dz

2.1.6.2Single gateway installaticpology

If a singleLoRaWANjateway is installed on a site, two configurations are possible regarding
the WAN technology used:
- 4G 3dF2Gconnection
- Ethernet connection
The4G 3G 2Gconnection requires a USIM subscription.
The Ethernet connection requires an Ethernet access through a dedicated RJ45 cable.

)
Gy y
connection
=2 [i]
"
fV A
’ l/ iBTS
LoRa Station
AG iBTS BOE
' Station
|
4 A
Sl POE
A L J
ETH+HWR
Y POE
\ﬂ, Injector
POE
Injector PR | | ETH
PWR | l ETH T ? Wired 'p-.'.r'-:l- AN
connection
22001230VAC
220V/230VAC
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2.1.6.3Multi gatewaysnstallationtopology

In rare use cases, multipl@RaWANateways can be installed on one sitke recommended
WAN connection is then EtherneAn Ethernet switch{not provided by Kerlinkls used to
interface all the gateways.

\i/ W W
LoRa LoRa LoRa |
iBTS | iBTS / iBTS
Station | Station | Station
1 | 2 || M |
F'DE\ PdE POE
|
' & &
\ | |
Y I"~, L "'-‘
ETH-FWR "'__ ETHHWR
POE |\, PoE Y
Injecior M, Imjectar
FINR |IF1'H \\ F'WRIIFl'H
Y
M
\\

"
ZRAONVIZIONVAC ??\f]'-d'.',??:f]'-."ﬁxﬁ

.

2.1.6.4USIM card

The USIM card is mandatory to establish 4&3G/2Gcommunications.

The USIM card to be used with the Wirggttewaysshallbe a 2FF formaMini-SIM).
KERLINKecommends the usage of a M2M UICC compliant with 3GPP TS 102.671. It offers
then a better temperature operating range, improved data retention and increased number
of UPDATE commands.

The Wirnet iZeptoCell Cellular embedsMiRF2 eUIC®ith BICS profilgo provide worldwide
LTEM/NB-IoT/GPRS connectivity.

2.1.6.5Preparing the configuration of theackhaul

TheWirnet gatewaysare configured through a web interface, in addition to the command
line interface which is used through the serial port or SSH connection.

To access the web interface, consult tkerlink Wikiand contact KERLINEupportfor more
information and to get the credentials.

The easiest way to connect thgirnet gateway is to address it hyostname.Thehostname
includes six (or eight for Wirnet Stationhexadecimal digitfrom the serial numbenof the
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gateways (identified as XXXXEXYYYYYN&ow).Therefore, it is essential to have the serial
number of the gateway to configure it.

Thehost names of the connections for the different gateways are detailed in the following

table:
Gateway designation Connectionhost name Serial number to be used
. : wirgrid_YYYYYYY{0p tofirmware V3.1
LSl Wif:]et:YYYYYYg{f}rgm firmwareV3.2)) CRUSTENID
Wirnet iStation KlIk-wiis-X XXX XX Board ID
Wirnet iBTS Compact KIk-Ipbs XXXXXX CPU module ID
Wirnet iBTS KlIk-Ipbhs XXX XXX CPU module ID
Wirnet iBTS 64 Highway KlIk-Ipbhs X XXX XX CPU module ID
Wirnet iFemtoCell Klk-wifc-XXXXXX Board ID
Wirnet iFemtoCeHevolution klk-fevo-XXXXXX Board ID
Wirnet iZeptocell Ethernet klk-zeth- X XXXXX Gateway EUI
Wirnet iZeptocell Cellular klk-zce XXX XXX Gateway EUI

The serial numbers are located on the sticker of the gateways.

For example, the host name of the Wirmek CS Y (i 2 / QfcE EEEX E€¥ 6i&KtBeNB EEE
end of the board ID. The board ID is located on the sticker placed on the rear side of the
product. Here, board ID is 70BEf30178 so xxxxxx is 030178.

SN

For Wirnet iBTSamily, theK 2 &Gy I YS 2 F {isbSE B0 HIESHEl &6 KASINF (H B|E
end of the CPU module ID. The CPU module ID is located on the sticker placed on the top side

of the CPU module, inside the enclosure. HE&BU module 13 623ATd04011FSOXXXXXX IS

04011F
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C2NJ GKS 2ANYySaG {dGrdrazys GKS Kz2ad ybryS 27
a odriddd, , ., , where YEYYYYYY is the end ofjitewaylD. ThegatewaylD is located

on the sticker placednhsidethe enclosure Here,gatewaylID isSOX80604A1s0 YYYYYYYsr
080604A1

The network bearer can behosen amondethernet,2G/3G/4Gand W-Fi, according tahe
availablebackhauling options of theoRaWANjateway The configuration parameters are
1 Ethernet:
o IPv4mode:Automatic (DHCP) or Manugtatic) orOFF(disabled)
o IPv4address (if static mode)
o IPv4Gateway address &etwork mask
0 IPv4 DNS resolver
1 2@3G4G
o USIM pincode
o APN
o Login
o Password

o SSID
o Password
o Scanning (SSID, RSSI)

2.1.7PowerSupply
Depending on the LoRaWAN gateways, several power supply eptiemvailable:

Wirnet Station 11\-30V Yes Yes
Wirnet iStation 5V nominal (USE) Yes Yes
Wirnet iBTS Compact 1156V Yes Yes
Wirnet iBTS 1156V Yes Yes
Wirnet iBTS 64 Highway 1156V Yes Yes
Wirnet iFemtoCell 5.5\417V / 12V nominal No No

5.5\+17V / 12V nominal

Wirnet iFemtoCeHevolution 5Vnominal (USEC) No No
Wirnet iZeptoCell Ethernet 5V nominal (USB) No No
Wirnet iZeptoCell Cellular 5V nominal (USB) No No
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The internabackup batteiesprovide aboutl-minute autonomyallowing safe power down

2.1.7.1PoEinjectors

Several PoE injectors are available for the LoRaWAN gateways. The choice of the PoE injectors

depends mainly on the output power (15W, 30W or 60W), the environment (indoor/outdoor)
and the input voltage (DC or mains supply).

The different PoE injectors are listed below:

PoE designation

POE standard

Input supply

PoE

output

Indoor /
Outdoor

power

Kerlink PN

PoE injector 15W indoo¢ EU version | IEEE 802.3af| 100240V AC, 15W Indoor KLK02109
PoE injector 15W indoog US version| IEEE 802.3af| 100240V AC| 15W Indoor KLK02524
- : : IEEE 802.3at
PoE injector 30W indoog EU version |EEE 802 3af 100240V AC| 30W Indoor KLK02681
- . : IEEE 802.3at
PoE injector 30W indoog US version |EEE 802 3af 100240V AC| 30W Indoor KLKO02765
PoE injector 30W indoor IEEE 802.3at CNAT IS 30W Indoor KLK02855
48V DC nom.
- IEEE 802.3at
PoE injector 30W outdoor |EEE 802.3af 100240V AC| 30W Outdoor | KLK02953
- : : IEEE 802.3at
PoE injector 60W indoog EU version |EEE 802 3af 100240V AC| 60W Indoor KLK02744
- . : IEEE 802.3at
PoE injector 60W indoog USversion |EEE 802 3af 100240V AC, 60W Indoor KLKO02766
. . IEEE 802.3at| 36\-60V DC
PoE injector 60W indoor |EEE 802.3af 48V DC nom. 60W Indoor KLK02863
- IEEE 802.3at
PoE injector 60W outdoor |EEE 802.3af 100240V AC| 60W Outdoor | KLK02954
. IEEE 802.3at| 36\-60V DC
PoEinjector 60W outdoor |EEE 802.3af 48V DC nom. 60W Outdoor | KLK02879

The recommende®oE injectors depending on the LoRaWAN gateways are detailed below:

Recommended indoor

Recommended outdoor

Gateway designation

202401-23

PoE supply PoEsupply

Wirnet Station 868 KLK02109
Wirnet Station 923 KLK02855 NEROEERS

. . KLK02524
Wirnet Station 915 KLKO2855 KLK02953

Wirnet iStation 868 KLK02109
Wirnet iStation 923 KLK02855 S

. . . KLK02524
Wirnet iStation 915 KLKO2855 KLK02953
Wirnet iBTSCompact 868 KLK02681 KLK02953

Wirnet iBTS Compact 923 KLK02855
. . KLKO02765 KLK02953

Wirnet iBTS Compact 915 KLKO2855
Wirnet iBTS 868 KLK02744 KLK02954
Wirnet iBTS 923 KLK02863 KLK02879

Confidential

Page21/ 125



kerlink

communication is everything

Title: LoRaWAN gateways installation

recommendations
AN-KLKO3357 Version:1.2
Author: Michel GILBERT
. . KLKO02766 KLK02954
Wirnet iBTS 915 KLK02863 KLK02879
. . . KLK02766 KLK02954
Wirnet iBTS54 Highway KLK02863 KLK02879
Wirnet iFemtoCell N/A N/A
Wirnet iFemtoCellevolution N/A N/A
Wirnet iZeptoCell Ethernet N/A N/A
Wirnet iZeptoCell Cellular N/A N/A

2.1.7.2PoE/USB splitter

The Wirneut iZeptoCelkan be supplied by PoE using a POE/USB si{ittd€03566)
The main characteristics of thd_KO356®0E/USB splitter are detailed below:

Standard IEEE802.3af/at PoE
Data & Power INPUT Port RJ45 female
Data transfer 10/100Mbps

Input Voltage Range

44V DC to 57VDC

Power Pin used

1/2(+/-), 3/6(-/+) or 4/5(+), 7/8¢)

Power OUTPUT Port

USB TYPE A Female

Power output voltage 5V DC
Power output current 2A

Data Output Port RJ45 male
Data output cable type Cat 5e
Data and DC cable lengths 20cm
Color White
Kerlink PN KLK03366
Picture

Ju
o/

—_—
b

Y

[ ‘\

(63}
N

1. Mounting hole
2. PoE: Data&Power input port
3. USB-A output indicator

4. LAN output port
5. USB-A Female port

Gateways compatibility

Wirnet iZeptoCell Ethernet
Wirnet iZeptocell Cellulgionly DC supply is used)

2.1.7.3IsolatedDC/DC supply

Isolated DC/DC supplies are required when the gateway is supplied by ex&ddC supply
for instance. The isolated DC/DC suppbédlibe inserted between the48V supply and the
DC input of the gateway. Two references are available deperuinige output power:
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D Outp doo
olated DC/D pply designhatio Powe e =
oltage oltage Outdoo
Isolated 48V DC/DC 40W 48V 48V 40W Indoor KLK02898
Isolated 48V DC/DC 60W 48V 48V 60W Indoor KLK02882

The recommended isolated DC/DC supplies, depending on the LoRaWAN gateways are
detailed below:

Gateway designation Recommended DC/DC supply

Wirnet Station KLK02898
Wirnet iStation N/A

Wirnet iBTS Compact KLK02898

Wirnet iBTS KLK02882

Wirnet iBTS54 Highway KLK02882
Wirnet iFemtoCell N/A
Wirnet iFemtoCeHevolution N/A
Wirnet iZeptoCell Ethernet N/A
Wirnet iZeptoCell Cellular N/A

2.1.7.4AC/DC power supplies

AC/DC power supplies are provided with the indoor LoRaWAN gateways. Several versions are
available depending on the targeted countries:

Input
Voltage

Output Output

Voltage plug Kerlink PN

Power

AC/DC supply designation

SwitchingAC/DC power supply o, 64 oc' EU | 12V DC| 25x5.5mm  6W | Black = KLK02889
¢ EU version
Switching AC/DC power suppll g0 64 acl US| 12V DC| 25x5.5mm  6W | Black | KLK02890
¢ US version
Switching AC/DC power suppli o ey, ac MUlli- 1oy bl 5 555 5mm 6w | White | KLKG503
with interchangeable plugs blades
Switching AC/DC power Suppli g 564\, ol MUlti- |5y o s | 5w | white | KLK03531
with interchangeable plugs blades
Switching AC/DC power SUppli g 564\, ol MUlti- 5y e yspa | 12w | White | KLK03532
with interchangeable plugs blades

The recommended AC/DC supplies, depending on the LoRaWAN gateways are detailed below:

Gateway designation Recommended AC/DC supply

Wirnet iFemtoCelB68 KLKB503 /KLK02889
Wirnet iFemtoCelP15 KLKB503 /KLK02890
Wirnet iFemtoCell923 KLKB503
Wirnet iFemtoCeHevolution 868 KLKB503
Wirnet iFemtoCeHevolution 915 KLKB503
Wirnet iFemtoCeHevolution 923 KLKB503
Wirnet iZeptoCell Ethernet 800 KLK03531
Wirnet iZeptoCell Ethernet 900 KLK03531
Wirnet iZeptoCell Cellular 800 KLK03532
Wirnet iZeptoCell Cellular 900 KLK03532
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2.1.7.5Photovoltaicsystem

A photovoltaic systemincluding a solar panel, a solar converter or UPS, and a battery, can be
interfaced to the external DC input of the LoORaWAN gateways.

The dimensioning of the PV systesmallconsider the recommended DC input voltages and
nominal power consumption of the gateways, according to the table below:

Gateway designation DC supplynput Solarsystemvoltage Nominal power
. . 24V
Wirnet Station 1130V (12V) 4w
Wirnet iStation 5.0V 12\(*) 5W
. . 24V
Wirnet iBTS Compact 1156V (12V) 10W
10W (1 LoRa Module)
' . 24V 18W (2 LoRa Modulg
WirnetiBTS L1V:56vV (12V) 24W (3 LoRa Modules)
30W (4 LoRa Modules)
. . . 24V
Wirnet iBTS 64 Highway 1156V (12V) 28W
Wirnet iFemtoCell 5.5V17V 12v aw
Wirnet iFemtoCeHevolution 5.5\17V 12v 3W
Wirnet iZeptocell Ethernet 5.0V 12V (%) 1w
Wirnet izeptoCell Cellular 5.0V 12V (*) 3w

(*): requires DC/DC to convert 12V DC to 5V DC.

2.1.7.6UPS

Uninterrupted Power Supplies are available for indoor LoORaWAN gateways. Two ¥€esion
be provided depending on the targeted autonomy:

Characteristics Nano UPS Mini UPS |
Input voltage 100240 VAC 230VAC +15%
Input plug Europlug CEE 7/16 EuroplugCEE 7/7
Output voltage 12V DC 13.6V DC
Output plug 5.5x25mm 5.5x25mm
Battery capacity 6Ah (3.6V) 7Ah (12V)
Kerlink PN KLK03374 ACCIODPS01KLKO0337p

The corresponding autonomy, depending on the LoRaWAN gateways are detailed below:

Gateway designation Nano UPS (KIOB3749 Mini UPS ACCIOIUPS01/ KLK3375H
Wirnet iFemtoCell 4-5 hours 20-24 hours
Wirnet iFemtoCeHlevolution 4-5 hours 20-24 hours

2.1.8 Antennas

2.1.8.1GNSS antennas
Kerlink can provide the following GNSS antennas for the LoRaWAN gateways:
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Kerlink antenna

GNSS antenngype Mounting type Kerlink PN bracket PN
Active GNS8ome antenna
. Deported
5meters RG58 coaxial cable KLKO0B59 KLK02692
Bracket for dome antenng
N male connector
Combodome antenna
Active GNSS and LTE 7O000MHz Deported
5meters RG58 coaxial cables Bracket for dome antenne KLKOZ35 KLK02692
N male connectors
Active GPSlome antenna
o . . Deported
High immunity tointerferences KLKO03044 KLK02692
Bracket for dome antenng
N female connector
Passive GNS8ushroomantenna Mounted on gateway KLK03204 N/A
N male connector N connector
Passive GNS$#me antenna
: Deported
5meters RG58 coaxial cable KLK03217 KLK02692
Bracket for dome antenne
N male connector

The recommendedexternal GNSS antennatepending

detailed below:

on the LoRaWAN gateways are

Gateway designation

GNSS antenna

Wirnet Station Internal / Passive N/A
Wirnet iStation Internal / Passive N/A
Wirnet iBTS Compact Internal / Passive N/A
' . KLK0B59
Wirnet iBTS External KLKO03217
: : . KLK0B59
Wirnet iBTS 64 Highway External KLKO03217
Wirnet iFemtoCell N/A N/A
Wirnet iFemtoCeHevolution N/A N/A
Wirnet iZeptocell Ethernet N/A N/A
Wirnet iZzeptoCell Cellular N/A N/A

2.1.8.2LTE antennas

Kerlink can provide the following LTE antennas for the LoRaWAN gateways:

Kerlink antenna

LTEantennatype Mounting type Kerlink PN bracket PN
Combodome antenna
Active GNSS and LTE 72000MH Deported
5meters RG58 coaxial cables Bracket for dome antenna S HCOEE
N male connectors
Dome antenna
LTE 702700MHz Deported
5meters RG58 coaxial cable Bracket for dome antenna KLK02734 KLK02692
N male connector
Dome antenna
LTE 702700MHz Deported
5meters CS29 coaxial cable Bracket for dome antenna SO HCOEE
N male connector
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Candle antenna
LTE 702700MHz
N male connector

Mounted on gateway

KLK03285 N/A
N connector

The recommended external LTE antennas depending on the LoRaWAN gateways are detailed

below:

Gateway designation LTE antenna Recommended external LTE antenna
Wirnet Station Internal N/A
Wirnet iStation Internal N/A

Wirnet iBTS Compact Internal N/A

. . KLK02810

Wirnet iBTS External KLK03285

. . . KLK02810

Wirnet iBTS 64 Highway External KLK03285
Wirnet iFemtoCell N/A N/A
Wirnet iFemtoCeHevolution Internal N/A
Wirnet iZeptocell Ethernet N/A N/A

Wirnet iZeptoCell Cellular Internal

2.1.8.3LoRa antennas
Kerlink can provide the following LoBsternalantennas for the LoRaWAN gateways:

Kerlink coaxia Kerlink antenn|
cable PN bracket PN

LoRa antennaype Mounting type Kerlink PN

868MHz, 3dBi
Omnidirectional dipole antenna
N female connector
868MHz, 3dBi
Omnidirectional dipole antenna
N male connector
868MHz, 6dBi
Omnidirectional dipolearray antenna
N female connector
868MHz, 6dBi

Deported

Kerlink Universal Bracke KLKO0224 KLK02460 KLK02453

Mounted on gateway

KLK03198 N/A N/A
N connector

Deported

Kerlink Universal Bracke KLK0247 KLK02460 KLK02453

Omnidirectional dipolearray antenna Deported KLKO0373 KLK02460 N/A
Bracket forpole mount
N female connector
868MHz, 9dBi
e : Deported
Omnidirectional dipole array antenna KLK02374| KLK02460 N/A
Bracket for pole mount
N femaleconnector
868MHz, 6dBI Deported
Panel antenna P KLK02382 KLK02460 N/A
Bracket for pole mount
N female connector
868MHz, 9dBi Deported
Panel antenna P KLK02383|  KLK02460 N/A
Bracket for pole mount
N female connector
868MHz, 12dBi Deported
Panel antenna P KLK02375 KLK02460 N/A

N female connector Bracket for pole mount

915MHz, 3dBi
Omnidirectional dipole antenna
N female connector

Deported

Kerlink Universal Bracke KLKOB58 KLK02460 KLK02453
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915MHz, 3dBi Mounted on gatewa
Omnidirectional dipole antenna g Y | KLK03199 N/A N/A
N connector
N male connector
915MHz, 6dBi Deported
Omnidirectional dipole array antenna . b KLK0248 KLK02460 KLK02453
Kerlink Universal Bracke
N female connector
915MHz, 6dBi
e . Deported
Omnidirectional dipole array antenna KLK0218 KLK02460 N/A
Bracket for pole mount
N female connector
915MHz, 9dBi
e . Deported
Omnidirectional dipole array antenna KLKB456 KLK02460 N/A
Bracket for pole mount
N female connector
Dual band 868/915MHz, 3dBi Deported
Omnidirectional dipole antenna . b KLKB196 KLK02460 KLK02453
Kerlink Universal Bracke
N female connector
Dual band 868/915MHz, 3dBi Mounted on gatewa
Omnidirectional dipole antenna 9 Y KLk@197 N/A N/A
N connector
N male connector
Dual band 868/915MHz, 6dBi Deported
Omnidirectional dipole array antenna : P KLKB195 KLK02460 KLK02453
Kerlink Universal Bracke
N female connector
Dual band 868/915MHz, 3dBi Mounted on gatewa
Omnidirectional swivel antenna 9 y KLK@843 N/A N/A
SMA connector
SMA maleconnector
Dual band 868/915MHz, 3dBi Mounted on catewa
Omnidirectional swivel antenna 9 y KLK@887 N/A N/A
RRSMA connector
RRSMA male connector

The recommended LoRa antenna depending on the LoRaWAN gateways are detailed below:

Gateway designation

Wirnet Station868

LoRa antenna

External

Recommended external LoRa antenna

KLK02124
KLK02947
KLK02373
KLK02374

Wirnet Station915

External

KLK02658
KLK02648
KLK02518
KLKO03456

Wirnet Station923

External

KLK02658
KLK02648
KLK02518
KLK03456

Wirnet iStation 868

Internaft / External

KLK03198
KLK02124
KLK02947
KLK02373
KLKO02374

! Internal antenna gain is 2.5dBi max, 0dBi mean
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KLK03199
KLK02658
Wirnet iStation915 Internaf / External KLK02648
KLK02518
KLK03456
KLK03199
KLK02658
Wirnet iStation923 Internaf / External KLK02648
KLK02518
KLK03456
External KLK02124
KLK02947
KLK02373
KLK02374
External KLK02648
Wirnet iBTS Compa@l15 KLK02518
KLK03456
External KLK02658
KLK02648
KLK02518
KLK03456
KLK02947
KLK02373
KLK02374
KLK02382
KLK02383
KLK02375
KLK02648
Wirnet iBT215 External KLK02518
KLK03456
KLK02648
Wirnet iBT23 External KLK02518
KLK03456
KLK02648
Wirnet iBTS 64 Highway External KLK02518
KLK03456
Wirnet iFemtoCelB68 External KLK02843
Wirnet iFemtoCelB15 External KLK02887
Wirnet iFemtoCelB23 External KLK02887
Wirnet iFemtoCeHevolution 868 External KLK02843
Wirnet iFemtoCeHevolution 915 External KLK02887
Wirnet iFemtoCeHevolution 923 External KLK02887
Wirnet iZeptoCell Ethernet 800 Internal N/A
Wirnet iZeptoCell Ethernet 900 Internal N/A
Wirnet iZeptoCell Cellular 800 Internal N/A
Wirnet iZeptoCell Cellular 900 Internal N/A

Wirnet iBTS Compa@68

Wirnet iBTS Compa@&23

Wirnet iBTS368 External

Connection between the LoRa antenna and the gateway requires coaxial cable KLK02460
(LMR195, 1meter, N male connectors).

2 Internal antenna gain is 2.5dBi max, 0dBi mean
3 Internal antenna gain is 2.5dBi max, 0dBi mean

202401-23 Confidential Page28/ 125



Title: LoRaWAN gateways installation

@ .
kerlink kg maon

communication is everything Author: Michel GILBERT

Beware:connection of external antennas KLK03198 and KLK03199 to Wirnet iStation 868, 915

or 923 requires an Mhale - N female adapter (KLK03443his is recommended for Wirnet
A{GFrGA2Y 6AGK LINRPRdzOG L5 AyOfdzZRAY3 dalnmés aGo
not require such adapter.

' & RS G {2) ANKRK03856 LolRaWAN gateways coverage optimizatich ( KS 3 1S g
antenna gairshallbe therefore adjusted depending on:
1 The gateway maximum conducted power.
1 The feeder losses including coaxial cable, lightning surge insertion losses and cavity
filter losses.
1 The maximum allowed EIRP, according to the local regulation.

The following antenna gain are then recommended for different use cases:

XKHdBm H30dBm X.dB 3dBi (6dBi)
XKHdBm MR0dBm »3dB 6dBi
XKHdBm X36dBm X.dB 9dBiI
XXHABmM #36dBm *3 dB 12dBi
HR0dBm HR0dBm >HdB 3dBi (6dBi)
HR0dBm M80dBm »3dB 6dBi
HR0dBm X36dBm >HdB 6dBi
AR0dBm X36dBm *3 dB 9dBi

Also, when choosing the antenna, the following critesfi@llbe considered:

1 Size, weight and easy installation:
A 3dBi antenna is about 0.3m length and 0.8kgght
A 12dBi antenna is about 3m length and 2Kg weight.
Installation constraints arebviously very different considering the two antennas.

1 Cost:
A 3dBi antenna is a loaost antenna (< 50 euros).
A 12dBi antennaost could reach up to 200 euros
Sometimes the rental cost of the installation site is linked to the size of the gateway
and therefore the size of the antenna. Increasing the size of the antenna would have a
huge impact on operational costs.

1 Location of the endlevices:
Increasing the antenna gain helps to increase the coverage area, so the gatamay
receive enddevices located at long distances. However, the gain in maximized in the
horizon plan but gain at 220° elevation could be very low. A 3dBi gain antenna may
have a higher gain at 220° elevation compared to a 9dBi gain antenna. About 10 to
20dBgain difference could be obtained for specific directions or angles. This means,
for example, that a gateway would not be able to receive water meters in a 1m depth
pit, just below the tower, with a 9dBi gain antenna whereas it could be possible with a
3dB antenna gain. At the same time, the gateway with 9dBi gain antenna would be
able to receive water meters at 10km distance whereas it would be impossible with
the 3dBi gain antenna.
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2.1.8.4Brackets

As detailed in the previous paragraphs, the listed antennas require a bracket for mounting.
Some antennas are provided with their own mounting kit whereas others require an
additional bracket. Two types of brackets are available depending oarttemna format: one

for dome antennas (GNSS, LTE) and one for candle antennas (LoRa).

Anotched Vtshaped pole mounting kit inclirtg a notched V shaped plate and a U bolt with 2
nuts can be used in conjunction with the dome antenna bracket for pole mounting. The
maximum diameter of the pole BOmm

The antenna brackets are presented below with the corresponding antennas:

Antenna bracket Kerlink

Picture Mounting type  Kerlink PP

description antenna P!

KLK2124

Universal bracket for Wall KLK02947

omnidirectional Pole KLK0B53 | | -K02658

antenna Strapping KLK02648

KLK03196

KLKO03195

KLK02659

KLKO02735

Dome antenna Wall | KLK03044

bracket Pole_ KLK02692 KLK03217

Strapping KLK02735

KLKO02734

KLK02810

oo ot Pole KLK2168 = KLK02692
pole mounting kit (60mmmax)

2.1.9Cauvity filters

In case otolocalizationwith other transmitters (LTBS etc.) a cavity filter may be required
to avoid desensitizatiorKerlink has a complete portfolio of cavity filters to address worldwide
countries specificities, depending on:

- The cellular (LTE) bands colocalized with LoRaWAN gateway,

- The usable unlicensed band for LoRaWAN,

- The Regional Parameters to be used for LoRaWAN,

- Outdoor or indoor (embedded) versions depending on the gateways.

Usage of cavity filter, or nasage of cavity filter, depends on the configuration of the
installation and also on the gateway RF filtering performance, mainly due tgtaedband
between LTE band and LoRaWAN band.
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The following table summarizes the different configurations that may be encountered:

ateway designatio Public PrivaFe network Priva.te network Priva.te network
network Public neMOrk Public ne.twork Public ne.twork
extension extension extension
Wirnet Station o) \Y \Y \
Wirnet iStation ) V V V
Wirnet iBTS Compact V ) o
Wirnet iBTS V O o]
Wirnet iBTS 64 Highway V O 0]
Wirnet iFemtoCell V
Wirnet iFemtoCeHlevolution V
Wirnet iZepgoCellEthernet V
Wirnet iZegoCell Cellular \

V: typical usage (recommended)
O: possible usage

Usage of cavity filter, or no usage of cavity filter, depends also on the emitters in the vicinity
of the gateway Several types of LTE Base Station can be considered, depending on their
radiated output power
1 Wide Area Base Statiorasre characterized by requirements derived from Macro Cell
scenarios.
Wide Area BS are typically deployed in rural or suburban environments, with large cell
deployment. They are installed on high towers or above rooftops.
Output power may reach up to +48dBm and EIRP up to +68dBm.
1 Medium Range Base Statiorse characterized by requirements derived from Micro
Cell scenarios.
Medium range BS are typically deployedirban or ruraloutdoor environments. They
are often installed on rooftops orembedded in streetfurniture such as lighting
fixtures, advertisemenpanels, bus shelters or street signs. They can also be deployed
to extendthe mobile network coverage and capacity orlogalized area, such as
isolated villages, industriaites or emergency situations
Output power is limited to +38dBm and EIRP may reach up to +58dBm.
In streetfurniture, the EIRIslimited toreduceElectromagnetiéieldsfor public health
purpose. We are going to consider for instance 43dm EIRP in this case. &he BS
considered as$mall Range &eSationsin the followingparagraphs
1 Local Area Base Statioree characterized by requirements derived from Pico Cell
scenarios.
Local Areas BS are typically deployed in im@mwironments accessible to the general
publicsuch as stations, airports, commercial centers.
Output power may reach up to +24dBifthe antenna gin is usually limited to 5dBi for
instance so EIRP may reach up to 30dBm.
Local Areas B8ay not cause any interferences issues with LoORaWAN gateways. A few
meters separation distance would ensure no
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The different types of installations and also the several LTE BS are detailed in the following
paragraphs. For each use case, a minimum separation distance is recommended to avoid
desensitization of the LoRaWAN gateway. Cavity filter usage is also dethgadhecessary.

{ SS AKBLK®3355Improving radio coexistence performance of LORaWAN gatéwvay$ 2 NJ
further details.

2.1.9.1First use case: outdoor / colocalized
This use case applies for:

1 Public networks
71 Installation on towerr mast
1 Installation on roof top in urban or suburban areas
{ Site is shared with other emitters (LTE BSBT, etcX 0
T hiKSNJI SYAGGOSNER Ay (KS GAOAYyAGE o00ft2asS NP2
1 Gatewayisinstalled at height greater than 10 meters
1 Quasi direct Line of Sight between LTE BS and LoRaWAN gateway
© ° © ° O O a
eparatio eparatio O O O A 5
aleway aesignatio eparation 10 eCo endatio
0, de 10 eparatio O =
e0 alnge
Area B Range B de Area B
Wirnet Station 868 2m 2m 300m 300m Cavity filter
Wirnet Station 915 im im 150m 40m Cauvity filter
Wirnet Station 923 Cauvity filter +
Guard bandk2MHz 100m 40m 10km 7km increaseguard band
Wirnet Station 923 Cavity filter +
Guard bandk5MHz /m 2.5m 1500m 400m increaseguard band
Wirnet Station 923 o

Guard band<10MHz 2m 2m 300m 300m Cavity filter

Wirnet iStation 868 2m 2m 300m 300m Cauvity filter

Wirnet iStation 915 im im 150m 40m Cavity filter

Wirnet iStation 923 Cauvity filter +

Guard bandk2MHz 100m 40m 10km 7km increaseguard band

Wirnet iStation 923 Cavity filter +

Guard band5MHz /m 2:5m 1500m 400m increaseguard band

Wirnet iStation 923 —_

Guard band10MHz 2m 2m 300m 300m Cavity filter
Wirnet iBTS Compact 86¢ 1m 1m 150m 150m Cavity filter
Wirnet iBTS Compact 91¢ im im 150m 40m Cavity filter
Wirnet iBTS Compact 921 Cauvity filter +

Guard band<2MHz 100m 40m 10km 7km increaseguard band
Wirnet iBTS Compact 92: Cavity filter +

Guard band5MHz m 2.5m 1500m 400m increaseguard band
Wirnet iBTS Compact 92: o

Guard band10MHz 1.5m 1m 200m 150m Cauvity filter

Wirnet iBTS 868 im im 150m 150m Cavityfilter
Wirnet iBTS 915 Im Im 150m 40m Cavity filter
Wirnet iBTS 923 Cauvity filter +

Guard banck2MHz 100m 40m 10km 7km increaseguard band
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Wirnet iBTS 923 Cavity filter +
Guard band5MHz /m 2.5m 1500m 400m increaseguard band
Wirnet iBTS 923 _
Guard bandk10MHz 1.5m im 200m 150m Cavity filter
Wirnet iBTS 64 Highway Im Im 150m 40m N/A

In all above uses cases, a cavity filter is required.
In APAC zong guardband of2MHz min is required between LoRaWwhahd and LTE DL
band.

Note: values in red are driven by cof-band emissions of LTE BS. This means that
performance cannot be improved through a cavity filter, although the cavity filter is required

to address other issues. The minimum separation distahedibe met unless desensitization

of the LoRaWAN gateway. Qoftband emissions of the LTE BS are driven by the performance
of their own cavity filter. This performance may vary depending on the LTE BS and is specific
to each site. Beware of the LTE BS itediah characteistics and RF filters performance.

Note: usually Wide Area BS are not deployed in urban anfdaslium Range BS should be
considered instead. Wide Area B&umn isapplicable for suburban or rural areas only.

2.1.9.2Second use case: outdoor / urban
This use case applies for:

1 Private networks
1 Public networkextension
1 InstallationinY' I ydzF I OG2NE LI FyiZ 6 NBK2dzaS> aid2NB
q Installatonong | £ £ = ol f O2yeéx> X
1 Installation in urban areas
 Siteisnota K NER gAGK 20$KSNJ SYAUGGSNAR o[ ¢9 . {ZI X
1 Gatewayisinstalled at heightessthan 10 meters
1 Nodirect Line of Sight between LTE BS and LoRaWAN gatelvsigicles)
Gateway designation Min separation  Min separation for Min separation for Recommendation
y 9 for Wide Area BS Medium Range BS  Small Range BS
Wirnet Station 868 250m 100m 35m
Wirnet Station 915 400m 180m 75m
Wirnet Station 923 Cavity filter +
Guard band2MHz el Gt il increaseguard band
Wirnet Station 923 A
Guard band<5MHz 250m 100m 25m Cavity filter
Wirnet Station 923
Guard band<10MHz 250m 100m 35m
Wirnet iStation 868 250m 100m 35m
Wirnet iStation 915 200m 100m 40m
Wirnet iStation 923 Cavity filter +
Guard bandk2MHz 1000m 400m 100m increaseguard band
Wirnet iStation 923 N
Guard bandk5MHz 250m 100m 25m Cavity filter
Wirnet iStation 923
Guard band10MHz 250m 100m 35m
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Wirnet iBTS Compact 86¢ 150m 60m 25m
Wirnet iBTS Compact 915 400m 180m 75m
Wirnet iBTS Compact 923 Cauvity filter +
Guard band2MHz 1000m 400m 100m increaseguard band
Wirnet iBTS Compact 923 N
Guard bandk5MHz 250m 100m 25m Cauvity filter
Wirnet iBTS Compact 923
Guard band<10MHz 150m 60m 25m
Wirnet iBTS 868 150m 60m 25m
Wirnet iBTS 915 400m 180m 75m
Wirnet iBTS 923 Cavity filter +
Guard band2MHz 1000m 400m 100m increaseguard band
Wirnet iBTS 923 T
Guard bandk5MHz 250m 100m 25m Cavity filter
Wirnet iBTS 923
Guard band<10MHz 150m 60m 25m
Wirnet iBTS 64 Highway 70m 40m m

A cavity filter is requiredf 2 NJ G dpHoal 1T ¢ GGaBibard Yeiweeh KEREWARN K S
band and LTE DL band 8 is less than 5SMHz

In APAC zonef 2 NJ & doH 0 a | 1 guardBridEoR2RIMzEndn is required between
LoRaWAN band and LTE DL b&nd

When the minimum separation distance cannot be guaranteed, then a cavity ditadrbe
added.

Note: values in red are driven by cof-band emissions of LTE BS. This means that
performance cannot be improved through a cauvity filter, although the cavity filter is required

to address other issues. The minimum separation distahedibe met unless desensitization

of the LoRaWAN gateway. Goif-band emissions of the LTE BS are driven by the performance
of their own cavity filter. This performance may vary depending on the LTE BS and is specific
to each site. Beware of the LTE BS iftiah characteristis and RF filters performance.

Note: usually Wide Area BS are not deployed in urban areas. The column is therefore mostly
for information here, except for specific use cases! Medium Range BS should be considered
instead.

2.1.9.3Thirduse case: outdoor $uburban/ rural

This use case applies for:

Installation insuburban (not dense) or rurahreas

Private networks

Public networkextension (suburban mainly)

Installationin Y I y dzF I OG2NE LI I yisX 41 NEK2dzaSz aid2NB
Installaton orwallz o6 f O2y & s X

Siteisnota K NBR ¢gAGK 2G0KSNJ SYAGUOSNER o6[¢9 . {3 X
Gatewayisinstalled at heightessthan 10 meters

Quasidirect Line of Sight between LTE BS and LoRaWAN gafewagbstacles)

=4 =4 -4 4 4 4 -4 -9
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Min ration for .
separation 10 Recommendation

for Wide Area BS Medium Range BS  Small Range BS

Wirnet Station 868 900m 300m 60m
Wirnet .Stat|on .915 2500m 200m 200m
Rural installation
Wirnet Station 915 o
Suburbaninstallation 150m 40m m Cavity filter
Wirnet Station 923 Cavity filter +
Guard bandk2MHz 4500m 1700m 150m increaseguard band
Wirnet Station 923 o
Guard bandk5MHz 1200m 400m 35m Cavity filter
Wirnet Station 923
Guard banck10MHz 250m 100m 35m
Wirnet iStation 868 900m 300m 60m
Wirnet !Statlon_915 1000m 300m 60m
Rural installation
Wirnet iStation 915 o
Suburban installation 150m 40m m ML
Wirnet iStation 923 Cauvity filter +
Guard bandk2MHz 4500m 1700m 150m increaseguard band
Wirnet iStation 923 o e
Guard band<5MHz 1200m 400m 35m Cauvity filter
Wirnet iStation 923
Guard banck10MHz 900m 300m 60m
Wirnet iBTS Compact 86¢ 300m 160m 35m
; - p
Wirnet |BTS Compact 91°% 2500m 200m 200m
Rural installation
1 1 [
Wirnet IBTS _Compa_ct 918 150m 40m 7m Cavity filter
Suburban installation
Wirnet iBTS Compact 923 Cauvity filter +
Guard band2MHz 4500m 1700m 150m increaseguard band
Wirnet iBTS Compact 923 o
Guard band<5MHz 1200m 400m 35m Cavity filter
Wirnet iBTS Compact 923
Guard band10MHz 300m 160m 35m
Wirnet iBTS 868 300m 160m 35m
WirnetiBTS 915 2500m 700m 200m
Rural installation
Wirnet iBTS 915 o
Suburban installation 150m 40m 7m Cavity filter
Wirnet iBTS 923 Cauvity filter +
Guard band2MHz 4500m 1700m 150m increaseguard band
Wirnet iBTS 923 o
Guard bandk5MHz 1200m 400m 35m Cavity filter
Wirnet iBTS 923
Guard bandk10MHz 300m 160m 35m
Wirnet iBTS 64 Highway 100m 40m 7m

C2NJ dpmpal Tl é

@S NA feoghraended in <Dbuban(edvirofnientdias ke A &
minimum separation distance could be hardy achieved. In rural environments separation

distance could be easier to achieve, so the cavity filter could be omitted.
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band and LTE DL baBds less than 5MHz. guardband of less than 2MHzhallbe avoided.
These use cases typically apply in APAC zone.

When the minimum separation distance cannot be guaranteed, then a cavity ditadrbe
added.

Note: values in red are driven by cof-band emissions of LTE BS. This means that
performance cannot be improved through a cavity filter, although the cavity filter is required

to address other issues. The minimum separation distahedibe met unless desensitization

of the LoRaWAN gateway. Goif-band emissions of the LTE BS are driven by the performance
of their own cavity filter. This performance may vary depending on the LTE BS and is specific
to each site. Beware of the LTE BS ifeiah characteristics and RF filters performance.

2.1.9.4Fourthuse caseindoor
For indoor configurations, no cavity filter is recommended.
Ly !'t!/ T 2yS3 ¥ 2 Nuardbaedaof IMHz raiSislZeduied Hefwedn
LoRaWAN band and LTE DL band.

2.1.9.50utdoor cavity filters
Themaincharacteristics of the outdoor cauvity filters are the following:

Insertion . LoRaWAN
Part Band pass (MHz)  Losses VEIgEse) (EEEn Target_ed Regional
Number band (MHz) countries
(dB) Parameters
Bangladesh
AS9231
KLK02522 | 920c925MHz 2.0 EletEgehe) bl 2 ISTEINEE, AS92
930c960MHz Laos Singapore
. ! KR920
Taiwan Thailand
KLK02523 865¢867MHz 3.0 869%880MHz India IN865
Indonesia
Malaysia
AS9231
880c915MHz Myanmar
KLK02905| 918¢923.5MHz 25 9250960MHz South Korea AS923
: KR920
Sri Lanka
Vietnam
Cuba
Israel AS9233
KLK02906 915¢920MHz 2.0 925¢960MHz Europe AS9224
Philippines
Costa Rica AS9231
890c915MHz Japan AS9222
HECte AL e 935¢960MHz New-Zealand KR920
Venezuela AU915
Europe
880c960MHz . EU868
KLK@410 865¢870MHz 0.8 8320862MHz M|dd|(_e East INSG5
Africa
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Europe

. EU868
791¢821MHz Russia
KLK02916 | 863874.4MHz 0.8 925960MHz Middle East IN865
. RU864
Africa
uUs9i15
AS9231
AS92

KLK02973|  902:928MHz 1.2 869c894MHz North America AS92R
Central America

AS9234

KR920

AU915

AS9231
AS922
AS9233
AS9224
KR920

AU915

Australia
KLK03306 915¢928MHz 2.0 935¢960MHz New-Zealand
LATAM

The different outdoor cavity filters can be used in the Kerlink LoRaWAN gateways as follows:

Outdoor avity
filter compatibility
KLK02523
Wirnet Station 868 PE?'ES;SS%(())(())S KLKB410
KLK02916
KLK02522
KLK02905
KLK02906
KLK02909
KLK02973
KLK03306
KLK02522
KLK02905
KLK02909
KLK03306
KLK02523
Wirnet iStation 868 PDTIOASS04 KLKB410
KLK02916
Wirnet iStation 915 PDTIOTISS05 KLK02973
KLK02522
KLK02905
Wirnet iStation 923 PDTIOTSS06 KLK02906
KLK02909
KLK03306
PDTIOIMCSO01 KLK02523
Wirnet iBTS Compact 868 PDTIOIMCS02 KLKB410
PDTIOIMCS18 KLK02916

Gateway designation Gateway Reference

Wirnet Station 915 PDTIOTSS01

Wirnet Station 923 PDTIOASS02
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KLK02522
KLK02905
. . PDTIOMCS11 KLK02906
Wirnet iBTS Compact 915 PDTIOMCS12 KLK02909
KLK02973
KLK03306
PDTIOIMCS09 KLK02522
. . PDTIOIMCS10 KLK02905
Wirnet iBTS Compact 923 PDTIOMCS15 KLK02909
PDTIOMCS19 KLK03306
PDTIOMSSO01
. . PDTIOMSS02 KLK02523
Wirnet iBTS 868 KLKB410
PDTIOMSS03 KLK02916
PDTIOMSS04
KLK02522
KLK02905
. . PDTIOAIMSS05 KLK02906
Wirnet iIBTS 915 PDTIOTMSS06 KLK02909
KLK02973
KLK03306
PDTIOMSSO07
PDTIOMSS08
PDTIOMSS11 KLK02522
. . PDTIOIMSS12 KLK02905
Wirnet iBTS 923 PDTIOTMSS13 KLK02909
PDTIOMSS14 KLK03306
PDTIOAIMSS16
PDTIOMSS17
PDTIOMSS20
: . . PDTIOMSS21
Wirnet iBTS 64 Highway PDTIOMSS22 N/A
PDTIOMSS23
PDTIOAFEOO
Wirnet iFemtoCell PDTIOAFEO1 N/A
PDTIOTFEO2
PDTIOAFEO3
Wirnet iFemtoCeHevolution PDTIOAFEO4 N/A
PDTIOAFEOS
PDTIOIZEE800
. . PDTIOTZEEQ900
Wirnet iZepoCell PDTIOTZECS00 N/A
PDTIOIZEC900

2.1.9.6Embedded cavity filters

Embedded cavity filters can be inserted in the LoRaWatidways. Two types of embedded
cavity filters are available:

1 Band pass filters for hatfuplex, single band gateways

1 Duplexers for fuldluplex or duaband gateways

The specific characteristics of the embedded baads cavity filters are the following:
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Part Band pass Insertion  Targeted rejected Targeted LoRaWANRegional
Number (MHz) Losses (dB) band (MHz) countries Parameters
AS9231
Australia ﬁgggg
KLKO03133, 915928MHz 2.2 935¢960MHz New-Zealand
LATAM AS9234
KR920
AU915
Bangladesh
HongKong AS9231
KLKO03134| 920c925MHz 2.2 ggégégmgi Laos Sri Lanka AS9222
Singapore KR920
Taiwan Thailand
Costa Rica AS9231
890c915MHz Japan AS9232
KLKO3135|  9200928MHzZ 2.2 935¢960MHz New-Zealand KR920
Venezuela AU915
Indonesia
Malaysia AS9231
KLKO03136| 918;923.5MHz 3.0 ggggégﬂﬂi Myanmar AS9222
South Korea KR920
Vietham
Cuba
Israel AS9233
KLKO03137, 915921MHz 2.5 925¢960MHz Europe AS0224
Philippines

The specific characteristics of the embedded caditglexers are the following:

Part Band pass (MHz) Insertion Targeted rejected Targeted LoRaWANRegional
Number P Losses (dB) band (MHz) countries Parameters
KLKO03042, 902¢915MHz 15 North America
(dual) 923928MHz 1.7 BOXBIAMHZ | o iral America US915
902¢915MHz 1.5 North America
KLKO03078 923¢928MHz 1.7 86%894MHz Central America US915
902¢915MHz 1.5 North America
LR 923¢928MHz 1.7 R Central America SRR
Europe EU868
KLK03107 865¢874MHz 2.1 ;g&gi%ﬂ; Russia RU864
916¢921MHz 3.8 925960MHz Middle East AS9233
Africa AS92#4
869¢880MHz . IN865
KLK03132|  oS0oTNZ P 880915MHz 'A”S'Aac AS923l
S ' 925c960MHz AS9231
915¢920MHz 3.6 880-915MHz LATAM
KLKO3425  953:928MHz 36 9250960MHz Oceania AU915
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The different embedded cavity filters (baipéss and duplexers) can be used in the Kerlink
LoRaWAN gateways as follows:

Embedded avity
filter compatibility

Gateway designation Gateway Reference

PDTIOASS00
: : PDTIOASS01
Wirnet Station PDTIOTSS02 N/A
PDTKLKSS0005
PDTIOASS04
Wirnet iStation PDTIOTISS05 N/A
PDTIOASS06
PDTIOMCSO01
PDTIOIMCSO02
PDTIOIMCS09
PDTIOIMCS10
Wirnet iBTS Compact PDTIOMCS11 N/A
PDTIOMCS12
PDTIOMCS15
PDTIOIMCS18
PDTIOMCS19
PDTIOMSSO01
PDTIOIMSS02 KLK03107
PDTIOIMSS03 KLK03132
PDTIOIMSS04
: : PDTIOIMSS05
Wirnet iBTS 915 PDTIOMSS06 KLK03106
PDTIOIMSSO07
PDTIOIMSS08 KLK03133
PDTIOMSS11
' . PDTIOIMSS12 KLKO3134
Wirnet iBTS 923 KLK03135
PDTIOIMSS13
PDTIOIMSS14 KLKO3136
KLK03137
PDTIOIMSS16 KLK03425
PDTIOMSS17
: ; : PDTIOMSS20
Wirnet iBTS 64 Highway PDTIOMSS22 KLK03078
Wirnet iBTS 64 Highway (dual) PDTIOIMSS21 KLK03042
PDTIOIMSS23
PDTIOIFEQO
Wirnet iFemtoCell PDTIOAFEOL N/A
PDTIOIFEO2
PDTIOIFEOQS
Wirnet iFemtoCeHevolution PDTIOAFEO4 N/A
PDTIOAFEOS
: : PDTIOAZEES800
Wirnet iZeptoCell Ethernet PDTIOTZEE900 N/A
PDTIOAZECS800

Wirnet iZeptoCell Cellular PDTIOTZEC900 N/A

Wirnet iBTS 868

KLKO03132
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2.1.10Lightning protections

Intheir standard configuration, th&erlink gateways are provided with apial internal surge
protections. In harsh environment, additional protections may be used to improve lightning
immunity. The gateways are not warranted by KERLINK in case of deterioration due to
lightning. KERLINK recamends adding surge protections high keraunic levels areas and on
high points.
The lighhing surge protectioashallbe completed on three interfaces to be efficient:

- Mains supplyor DC supply)

- Ethernet (PoE) cable

- RFcoaxial cable (antenna interfaces)
Alightningrod, or LPS systemyith a down conductor to earth is strongly recommended for
this kind of applicationgo avoid direct impacts on the aerials (antennas gadeway.

Seed{3] AN-KLK03358 LoRaWAN gateways lightning protecion ¥ 2 NJ ¥ dzNII K SNJ RS I

The list of recommendelightningsurge protections is summarized in the following table:

Lightning sirge protection type Reference Supplier Kerlink PN
RF coaxial for GNSS, LTE antenna port| P8AX0BGN/MFE CITEL KLK02819
RF coaxial for LoRaWAN antenna port PRC8228I/MF CITEL KLK02900

Indoor PoE MJ8POEA CITEL KLK02818
Outdoor PoE PDOUT/SP11 Microsemi KLK02817
CWMJSPOECBA CITEL KLK03639
DC 1 pole DS71RI8DC CITEL KLK0281
DC 2 poles DS72RI8DC CITEL KLK0280

The following table indicates the compatibility of the differdightning surge protection
versus the Kerlink gateways

Ry it KLK02819 KLK02900 KLK02818 KLKOZ8L7 |\ 60881 KLK02880

designation Reference KLK03639
PDTIOTSS00

ggggrt] iggg;:gg; No L(:)E?t R Yes Yes External External
PDTKLKSS0005
. PDTIOTSS04
.sttgﬁﬁﬂ PDTIOTSS05 No L%F;‘:‘t RFI ves Yes N/A N/A
PDTIOTSS06
PDTIOMCSO01
PDTIOMCS02
PDTIOMCS09
L PDTIOMCS10
ng‘rfltp'is PDTIOMCS11 No IL%F:t?s?F Yes Yes Internal | External
PDTIOMCS12
PDTIOMCS15
PDTIOMCS18

PDTIOIMCS19
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PDTIOMSS01 Internal
PDTIOMSS02 Internal
PDTIOMSSO03 Internal
PDTIOMSS04 Internal
PDTIOMSS05 Internal
PDTIOMSS06 LTE RF External
. . PDTIOMSSO07 port LoRa RF Internal
WImetiBTS | bhTi0mss08 | GNSSRE  port(s) ves ves | Internal | 5ol
PDTIOIMSS11 port Internal
PDTIOMSS12 Internal
PDTIOMSS13 Internal
PDTIOMSS14 Internal
PDTIOTMSS16 Internal
PDTIOMSS17 Internal
PDTIOIMSS20 LTE RF Internal
Wirnet iBTS | PDTIOIMSS21 port LoRa RF Yes Yes Internal Internal
64 Highway | PDTIOIMSS22 | GNSS RE port(s) External
PDTIOMSS23 port External
. PDTIOAFEOO
iF\éVr:t”O%e” PDTIOTFEOL N/A LOF;‘?t RF ves N/A N/A N/A
PDTIOTFEO2 P
Wirnet PDTIOAFEO3 LoRa RE
iFemtoCell PDTIOAFEO4 N/A ort Yes N/A N/A N/A
evolution | PDTIOTFEOS P
Wirnet
. PDTIOIZEES00
iZeptoCell PDTIOTZEE900 N/A N/A Yes N/A N/A N/A
Ethernet
Wirnet
. PDTIOAZECS800
|Z§;';8|C;<rell PDTIOTZECI00 N/A N/A N/A N/A N/A N/A

For indoor gateways, the lightning surge protections are required only if the antenna or
Ethernet cableare RSLI2 NI SR 2dziR22NX Ly | GFdzxZ t €& AyR22
protections are not required.

Beware:connection ofcoaxial lightning protectioKLK@900onto Wirnet iStation requires an

N male - N female adapter (KLK03443his is recommended for Wirngtation with product

L5 AyOfdzRAY3 alnméE aonuHéX aOnoé YR dARnné
adapter.
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2.1.11Cables

2.1.11.1RF coaxial cables
Kerlink outdoor gateways are provided withkd.KO246Qoaxial cable. This a 1m length
LMR195 coaxial cable equipped with 2 x N male IP68 connectors. The insertion losses are less

than 0.5dB at 900MHz.

If longer coaxial cables are required, low insertion losses referesttaltbe used. Kerlink
recommend using LMR400 cables in this case. These cables are ddsigp@glear service
outdoor useand has low insertion losses as shown below:

Attenuation vs. Frequency (typical)

10.0

Attenuation
(db per 100 feet)

10 100 1,000 10,000
Frequency (MHz)

Frequency (MHz) 220 450 1500 1800 2000 2500

Attenuation dB/100 Tt 07 09 1.5 19 27 39 5.1 57 60 68 108
AttenuatliondB/100m 22 29 50 61 89 128 168 186 196 222 365
Avg. Power kW 333 257 147 120 083 058 044 040 037 033 021

Calculate Attenuation =
(0.122290) » v FMHz + (0.000260) » FMHz (interactive calculator available at hitp:/www.timesmicrowave.com/cable_calculators)
Attenuation:
VSWR=1.0 ; Ambient = +25°C (77°F)

Power:
VSWR=1.0; Ambient = +40°C; Inner Conductor = 100°C (212°F); Sea Level; dry air; atmospheric pressure; no solar loading

2.1.11.2USBA extension cable
A flexible USB extension cable, male to female, 2.8m length, can be provided to interface the
AC/DC supplies to the WirneiZeptoCell.
Two different versions are available:
- A standard version with single shield
- Areinforced shielded version with triple shield (external, data, supply).
This version is recommended f&thernet over USB usage and /or in harsh EMC
environments.
The main characteristics are presented below:
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Characteristics Singleshielding Reinforced shielding
Gender Male-Fenale
Connector 1 USBA Male
Connector 2 USBA Fenale
Standard USBR2.0
Cable Length 2.8 m
Color¢ Resin White
Lock to Mating Part Yes
Wire/Cable Type TPE UL 21104
Operating temperature 0 °Cto +50 °C
Storage temperature -20 °C to +60 °C
Current¢ Maximum per Contact (VBUS, GNC 1.5A
Current¢ Maximum per other contacts 0.25A
Shielded Yes Single | Yes Triple
Voltage¢ Maximum 30v DC
Kerlink PN KLK03536 ] KLK03559
Gateways compatibility Wirngt ingtoCeII Ethe_rnerrnet iZeptoCeIC_eIIuIar
Wirnet iFemtoCellWirnet iFemtoCelevolution
Picture -
& # ~& - /
=

2.1.11.3USBA to USEC cable
A flexible USE to USEA cable, male to female, 2.8m length, can be provided to supply to the
Wirnetn iZeptoCellThe main characteristics are presented below:

Characteristics Cigarette Lighter cord Pictures
ConnectorA USB Type-®lale
Connector B USB Type-Aemale
Standard USB 3.1
Cable Length 2.8m
Contacts 9
Lock to Mating Part Yes
Color¢ Resin White ‘
Wire/Cable Type PVvC y
Operating temperature 0 °Cto +50 °C
Storage temperature -20 °C to +60 °C
Current¢ Maximum per Contact (VBUS, GNL 3.0A k //
Current¢ Maximum per other contacts 0.25A ¥
Shielded Yed Triple shield 2
Voltage¢ Maximum 30V DC
Kerlink PN KLK03537
Gateways compatibility Wi_rnet iZeptoCeII Ethernet
Wirnet iZeptoCell Cellular
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2.1.11.4Ethernet cable

Ethernetcable isusuallynot provided with theKerlink LoRaWADBuUtdoor gateways
KERLINK recommends usimgedhernetcable with the following characteristics:

Title: LoRaWAN gateways installation
recommendations
Version:1.2

Author: Michel GILBERT

Characteristics Specification
Category 6A
Shielding STP (U/FTP) or SSTP (S/FTP)

Section conductors

AWG26 or bigger

External jacket

LSZH or PUR

Maximum length

100 meters

Operating temperature range -20°C to +60°C

KERLINK recommends the following reference:
TELEGARTNER AMJ 500 U/FTP 4x2x0.5684iSBA IEC 600332
The Ethernet cablshallbe provided with two RJ45 T 5688t 568B)plugs on each side

ForKerlink LoRaWAMdoor gatewaysa 2.8m, Ethernet cable could be provided:

Characteristics Ethernet cable Pictures
Length 2.8m
Category Cat.6A / FFTP (F/IFTP)
Wire gauge 26 AWG
4 twisted pair Foil per pair /.Overall foil to all
wires
Colorg Resin White ) ~
Wire/Cable Type PVC y - \
Shielded Yes )

Conductor resistance at 20°( MO pPT C KKYY
P1Blue/White Blue
P2 Orange/White Orange <
P3 Green/White Green Bl
P4 Brown/White Brown o e
KLKO03535
Wirnet iFemtoCell
Wirnet iFemtoCelkvolution

Wirnet iZeptoCell Ethernet

26AWG x 4P Color

Kerlink PN

Gateways compatibility

2.1.11.5Earthing cables

In case of outdoogateways, sveral earthing cables, wires or tapes are required to connect
the installation and the materials to earth faghtningimmunity and electrical securityrhe
earthing cables are not provided by KERLINK

The earthing cables are detailed hereafter with recommended wires and sections:

Cable description Technical characteristics

Earthing of theGatewaymounting kit 25mn¥, copper

Earthing of the antenna brackets (LoRa antenn 25mn¥, copper
GNSS antenna, LTE antenna)
Earthing of the RIEoaxial surge protection

16mn¥, copper
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Earthing of the Ethernet surge protection 16mn¥, copper
Earthing of the DC surge protection 16mn?, copper
Earthing of the outdoor PoE injector 16mn?, copper

2.1.11.6Cigarette lighter cord

An auto cigarette coil cord can be providied installationof indoor gateway#n vehicles
The gateway can be then supplied by the auto power outlet.

The main characteristics of the cord are:

Characteristics Cigarette Lighter cord Pictures
Voltage 12V DC
Connector # Auto cigarette plug
Connector #2 5.5 x 2.5 mm plug
Output plug 5.5x25mm
Length odcpY OMHQ
Kerlink PN KLK03371
Gateways compatibility Wirnet iFemtoCell
Wirnet iFemtoCelkvolution

2.1.12Debug probes

Debug probesre available for debug purpose anar firmware upgrade. Several versions
are available depending on the LoRaWAN gateway:

Debug probedesignation Kerlink PN Gatewayscompatibility
Wirnet Station

Wirgrid Debug Probe ACCIOBDEOO Wirnet iFemtoCell
Wirnet iStation
Wirnet Debug Probe ACCIOBDEO1L Wimet iFemtoCelevolution

Wirnet iZeptoCell Ethernet
Wirnet iZeptoCell Cellular
Wirnet iBTS Compact

Wirma Debug Probe ACCWMZSDEOO Wirnet iBTS
Wirnet iBTS 64 Highway

Wirnet Debug Prob€ACCIOBDEONLs the last version of debug probe to be used on the new
gateways and future gateways.
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2.1.13Gateway nanagement

In order to operate the LoORaWAN gatewapst alsoto enable thedeployment andthe
management ofa private LoORaWAN networks at scadesecureand scalablemanagement
tool is required Kerlink providstwo solutionsfor our customergo operate their LoRaWAN
network according to their needs.

WANESY MANAGEMENT CENVERQ)

Wanesy Management Center is a very modular and complete solution providing you
Operating Support System (OSS), Base Station Controller (BSC), Radio Network Controller
(RNC), and LoRaWAN Network Server (LNS) features to run, monitor and manage your entire
loTnetvork.¢ KA & az2fdziAzy Aa F@FAtrotS Ay {IF{ZX dah)
Wanesy Management Center will allow you to spegddeploymentsto optimize operations

and maintenance in order to increase the QoS of your loT network, and quickly monetize your

loT services.

FaSR 2y GKS t1FdSad {2 (§SOKy2t238&8 6R2O01SNE Y
User Interface), Wanesy Management Center will deliver powerful instant features and
dashboards to permanently monitor, analyze, manage and optimize your network
infrastructure (gateways) and radio performances.

WANESY SMALL PRIVATE NETWORK (SPN)

Based on its highly intuitive graphical user interface (GUI), Wanesy SPN allows users-to speed
up deployment, optimize network operation and maintenance, and quickly put their data to
work. As Wanesy SPN is fully integrated in the Wigeewaydirmware, this eliminag¢sthe

need for cloud storage and a more complex network design.

The platform can support up to 20 Kerlink LeeNWirnet gateways

Easy to configure, Wanesy SPN offers multiple options for backhaul, including Etherfret, Wi

or cellular.

Gateway designation WMC compatibility SPN compatibility
Wirnet Station \
Wirnet iStation Vv
Wirnet iBTS Compact
Wirnet iBTS
Wirnet iBTS654 Highway
Wirnet iFemtoCell
Wirnet iFemtoCelevolution
Wirnet iZeptoCell

<<

< LK K KK KKK
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The gatewayshallbe professionally installed.

Changes or modifications not expressly approved by the party responsibt@rigpliance

could void the user's authority to operate the equipment.

wSFR OF NBFdzf f &¢vidASO (& | {aiSINWJja IDYddr RS ¢ 2 F SOSNE |
specificities.

3.1 Opening the enclosure

Before proceeding to thénstallation of the outdoor gatewaypening of the enclosure is
required for:

9 insertion of the USIM card

1 connection of the Ethernet cable (or PoE cable)

1 connection of theDCpower supplywires (if POE injector not used)
The following table details the gateways that requires opening and those not requiring

opening:
Wirnet Station Yes / USIM, Ethernet, Supply
Wirnet iStation No
Wirnet iBTS Compact Yes / USIM, Ethernet, Supply
Wirnet iBTS Yes / USIM, Ethernet, Supply
Wirnet iBTS 64 Highway Yes / USIMEthernet, Supply

The gateways that do not require opening have an enclosure embedding caps, cable glands or
covers allowing the connections from the exterior.

The connections setting (Ethernet, DC supply) and USIM insettaibe completed, as far
as possible, in indoor conditions to avoid any ingress of water, dust,Téts.shall be
prohibited in outdoor conditions especially in presence of rain.

The lid of the enclosurshallbe closed once theonnection settingsre completed.

3.1.1Wirnet IBTS antVirnet iBTS 64 Highwapening

The lid tightens to the frame with 4 x M5 screws, hidden by two plasti@aligesign covers.
First, remove the two plastic clips. This can be done manually, without any particular tool:

Plastic-elipon (x2)
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The 4 x M5 screws are now accessible.
Unlock the screw with a bigat bladescrew driver (6898 5,5x100 Stanley for instance).

Remove the lid.

3.1.2Wirnet iIBTSCompactand Wirnet Station opening

Opening of theWirnet iBTSCompactor Wirnet Stationcasing is very simple as the cover of

the enclosure is just clipped on the frame.

There are 2 door hinges that lock the cover. You just have to open one to open the cover like

I R22NX» 5dzS (G2 (GKS H KAy3aSas GKSNB IINBF GKSy
the picture below:

-
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To open the cover, you need to use a screwdriver diatllbe inserted in the slots A or B.
Thescrewdrivercan be a small one or a bigger one

Small flatblade screwdriver

Example: 6878 3x50 Stanley

Push the screwdriver into the slot A, and lift up and down, down and up, with
progressive strength and going deeper. It will clip. Don't be afraid to break it, if will be
opened before, if you do it step by step (progressive, to feel the point of opening).

Big flatblade screwdriver:

Example: 68998 5,5x100 Stanley

Push the screwdriver into the slot, (it won't enter completely) and lift up in turning the
screwdriver into the slot (like to drive screws into the slot). Here you have to use more
strength because the lever arm is smaller.

LIFT UP

i
v:,;‘k

Figurell: Opening of the compact enclosure with screwdriver
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3.2 Inserting an additional module inside th&/irnet iBTSenclosure

The Wirnet iBT&amily has a modular architecture allowing scalability.

It is then possible to add modules (LoRa module or WAN module) to increase the capacity or
add a backhaul option.

This operationshallbe completed in an indoor environment, before the installation of the
gateway on the mast doower. If already installed, it is recommended to destall it before
proceeding to the addition of the module.

To add a LoRa module in the Wirnet iBTS enclosure, follow the procedure below:

1 Place thermal pasten the bottom side of the radiators.

1 Insert the LoRa modulmto the enclosure. Place it close to the availabled
threaded standoff®n the back of the enclosure.
1 Slide the new LoRa module on the left, close to the previous installed module:
o Ensure thebackpanel connector is properly inserted into the previous
module
o Ensure the radiator of the new module get in contact with the radiator of
the previous module
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1 Screw the modul®en theblind threaded standoffsvith the provided M4 screws

Note: to remove a LoRa module, use the same procedure.

1 Once the module is properly installed, then one or tweSMB adapters are
required for thel y i S Yohmegiéns, depending on the chosen configuration.

1 To add a N6SMB adapter, follow the procuhelow:
0 Unscrew the M16 blind stop
o0 Screw the NSMB adapter on the bottom side of the encloswih M19
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o Connect the SMEBMB coaxial cable between theSWIB adapter and the RF1
(and RF2) port of the LoRa module

3.3USIM card

3.3.1Wirnet iBTS family
Before inserting the USIM card, pay attention that the Wirnet iBTS is unpowered by checking
that all LEDs of the CPU module are OFF.
USIM card insertion is based on a pyslsh mechanism.
Then, to insert a USIM card in the WAN module, follow the procedure:
1 Open the enclosure (see§)
1 Insert carefully the USIM card in the WAN module respecting the USIM orientation

drawn besides the connector and as shown below
1 tdzdaK GKS | {La OFNR FyR NBfSI&SR LINBaadzNg

Insert and press
the USIM card
here
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In case of replacement of the USIM card, the power suppbll be firstly switched off by
disconnecting Ethernet wires or disconnecting the POE injector. For few seconds, the Wirnet
IBTS is still poweredn due to the internal backup battery. Wait and check the LEDs are
switched off before extracting the USIM card.

Simply push the USIM card to extract it from the WAN module.

After inserting the new USIM card as described above, the Wirnet iBTS caipteeesd on
again.

In case of change of mobile operator, APN and login/passsioatibe updated. This can be
done through USB update or through the local maintenance Web interface.

3.3.2Wirnet Station

Before inserting theUSIM card, pay attention that the Wirnet Station is unpowered by
checking the 2 LEDs PWR are OFF, after pressing the TEST button.
Then, to insert &JSIM card in thgateway

o Open the Wirnet Station casirag detailed ir§3.1

0 Then, you can remove tHdSIM card holder of the Wirnet Station by pressing with

a little screwdriver, the extraction button (as shown below)
0 Place theUSIM card in th&JSIM card holder
o Insert carefully thdJSIM card holder with th&SIM card in the Wirnet Station

Press the extraction
button here

In case of replacement of theSIM card, the power supplhallbe firstly switched off by
disconnecting Ethernet wires or disconnecting the POE injector. For few seconds, the Wirnet
Stationis still poweredon due to the internal backup battery. Wait and check the 2 LEDs PWR
are switched off, after pressing the TEST button, before extrgtte USIM card.

After inserting the newJSIM card as described above, the Wirnet Station can fpoveered

on.

In case of change of mobile operator, APN and login/passsaluatibe updated.
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3.3.3Wirnet iStation

Before inserting theUSIM card, pay attention that the WirneStation is unpowered by
checking the 2 LEDs are QifRhe bottom side of the gateway enclosure
Then, to insert &JSIM card in thgateway
o Remove the M25 black cap on the right side of the enclosure
o Insert carefully the USIM card in tlo®nnectorrespecting the USIM orientation
drawn besides the connector and as shown below
o tdzaK GKS !{La OFNR FYR NBftSIaSR LINBa&adzN2
o Replace the M25 black cap

%

Orientation of the USIM card

In case of replacement of theSIM card, the power supplhallbe firstly switched off by
disconnecting Ethernet wires or disconnecting the POE injector. For few seconds, the Wirnet
iStationis still poweredon due to the internal backup battery. Wait and check the 2 LEDs are
switched off, before extraaigthe USIM card.

After inserting the newJSIM card as described above, the Wiri&tion can be rgpowered

on.

In case of change of mobile operator, APN and login/passsimatibe updated.

3.4 Electric distribution to theoutdoor gateway

3.4.1 Safety

The installatiorshallcomply withIECEN 60728.1 (CabléNetworks- Safety).

Earthing is a key parameter for a secure installation.

Earthing of the installation is mandatory for:

- Indoor installation parts: mains supply, PoE injector

- Outdoor installation parts: tower, polgateway enclosurenounting kit, antennas.

A second key parameter for a secure installation is theriglgtprotection.

In its standard configuration, theoRaWAN gatewayg provided withnominalinternal surge
protections. TheLoRaWANjateways are not warranted by KERLINK in case of deterioration
due to lighning. Additional surge protections are recomnaied in harsh environments

202401-23 Confidential Page55/ 125



Title: LoRaWAN gateways installation

@ .
kerlink s g

communication is everything Author: Michel GILBERT

A lighning rod with a down conductor to earth is strongly recommended in most of the
applications to avoid direct impacts on the aerials (antennasgateway).
{ SS ANKLKB3358LoRaWAN gateways lightning protection ¥ 2 NJ F dzNII KSNJ RS |

The following picture describes all the required cabtamnections required for the
installation, including power supply cables, data cables, RF coaxial cables and earthing
connections.

———— RFsignal
——  Ethernet(Data + Power) LoRa antenna
——— Mainssupply
—— Earthing
u:
LTE antenna GNSS antenna
— l

Second. board | Wirnet iBTs

Surge type 2

_L Main board ‘

- Surge type 1
—
—m

3.4.2Mains supply

The mains supply is not injected directly into tietewaybut through aPoE injectoor AC/DC
supply
The mains supplghallbe an indoor installation composed of:
1 A main electrical board including:
0 a circuit breaker
0 a surge protection type 1
ol O2yySOGA2y (2 &SI NIKE
1 A secondarglectrical board including:
0 a circuit breaker
0 a surge protection type 2
ol O2yySOiGA2y (2 &SI NIKE
Surge protections type 1 and 2 are required to protect the PoE inject&C/DC supply

PoE injector

Substation

202401-23 Confidential Page56/ 125



Title: LoRaWAN gateways installation

@ .
kerlink kg maon

communication is everything Author: Michel GILBERT

In case surge protections type 1 and 2 are not available, specific POE injectors for outdoor
applications are required.

3.4.3POE supply

The Wirnet gateway is supplied by a PoE injector through an Ethernet cable.
TherecommendedPoE injectors are detailed i28.7.1
The recommended Ethernet cable is detailed 2n18§11.2

Note 1:The Ethernet cable is not providég Kerlink
Note 2: The maximum Ethernet cable length is 100m.
Note 3 The PoE injectoare considered as limited power sources

3.4.4 Auxiliary power supply

The Wirnetgatewayscan be also supplied with an auxiliary DC power supplbjetaled in
§2.1.7.2and 8.1.7.5
The installation of théC supplygable is detailed in®7.5

3.5 Lighting protections

Intheir standard configuration, th&Virnet gateways are provided with dptal internal surge
protections. In harsh environment, additional protections may be used to improve lightning
immunity. The Wirnet gateways are not warranted by KERLINK in case of deterioration due to
lightning. KERLINK recamends adding surge protections high keraunic levels areas and on
high points.

Thelightningsurge protectiorshallbe completed on three interfaces to be efficient:
- Mains supplyor DC supply)
- Ethernet (PoE) cable
- RF coaxial cable (antenna interfaces)

A lightning rod, or LPS system, with a down conductor to earth is strongly recommended for
this kind of applications. The lightning rod avoids direct impacts on the aerials (antennas and
gateway).

Another key parameter for an efficietightningd dzZNBS LINR GSOGA2Yy A& &SI N
connection ensure that the lighing surge is driven to the ground properdyg detailed in
83.7.1 Earthing of the installation is mandatory for:

- indoor installation (mains supply, PoE injector)

- 2dz0R22NJ AyadlrttlridAz2y 0G26SNE LRtESE X0

{ SS ANKLKB3358LoRaWAN gateways lightning protection ¥ 2 NJ F dzNII KSNJ RS G |
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3.6 Mounting of the enclosure

3.6.1General considerations

The Wirnetgatewaysenclosure shallbe mounted on any concrete pedestal, concrete wall or
any nonflammable surface (UL9O0).It shallnot be mounted on a flammable surface.

The mounting kits delivered with the Wirngjatewaysallow tightening the product in
different ways:

- Wall mount

- Pole mount by tbolt

- Pole mount by metallic strapping

Universal antenna bracke{see &.1.8.4 or specific antenna brackets are provided with the
LoRa antennas. Universal antenna brackets can be directly mounted withet Station and
Wirnet iBTS Compaatounting kit.

Dome antenna bracke(see 82.1.6.43re provided with the LTE antennas and GNSS antennas.
All these kits are detal in the following paragraphs.

3.6.2 Antennas mountings kits

3.6.2.1GNS5, LTE and LoRa antenna considerations

The Wirnetgatewaysntegrates GISS, LTE and LoRa antennadS&and LTE antennas can be
integrated inside theenclosure or are external to the enclosurse¢ 8.1.8. The LoRa
antennas are always external to the enclosuggcept Wirnet iStation

The position of these antennas, in an open environment, is important and could determine
the overall performance of the Wirngfateways

The IS antenna requires an open sky view to be able to receive a maximum number of
satellites. This determines the PPS clock accuracy and finally the TDOA / geolocalization
accuracy.Therecommendedantennas (see 2.1.8.] areprovided with a 5m coaxial cable
Extensioncoaxialcablescould be usedo reach the optimum sky vielwut are not provided

by KERLINK

The LTE antenna requires an open environment to optimize the link with. TE8S in the
area.The benefits are less multipath fading and better data throughput.

One recommendedntenna(KLK02810is provided with a 5m coaxial cableee 2.1.8.2.
Extensioncoaxialcables ofcould be usedo reach a better positiofut are not provided by
KERLINKHowever, beware of the insertion losse&!candle antenna (KLK03285) could be
directly mounted on the gateway enclosure in case of proximity ofLfRiEBS ¢olocalization

site for example).

The LoRa antenna requires an open environment to optimize the link with thelevides

The benefits are less multipath fading and optimized coverage area.

The antenna is provided with a 1m coaxial caBl¢ensioncoaxialcablescould be usedo

reach a better positiorbut are not provided by KERLIN#owever, beware of the insertion
losses'/Recommended coaxial cable in this case is LRM400 as detai2d ih1§1
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3.6.2.2Distance between antennas

3.6.2.2.1LoRa antenna vs. LTE antennas

To avoid orminimize the intermodulation between the LoRa transmitter and the LTE
transmitter, a minimum distance is required between the LoRa antenna and the LTE antenna.
This minimum distance is also recommended to avoid mutual desensitization of the receivers.
To optimize thecolocalizationbetween the LTE antenna and the external LoRa antenna, a
distance of 20 crmin is required between both radiated parts.

Therefore, when possiblI&ERLINKtrongly recommend dissociating the universal antenna
bracket away from thgatewayenclosure support. This is the best way to guarantee the 20
cm min distance between LTE antenna and LoRa antéien the dissociation is not
possible, the LoRa antenishallbe placed on the right side of the enclosure as described on
Figurel6.

LoRa antenna

Universal antenna
bracket on the
right side

3.6.2.2.21 oRa space diversity
Space diversity is supported by the Wirnet iBTS family as detailédlirlg
Distance between antennas to optimize the spacing diversity performance is always a subject

of discussion. There are no miracle formulas helping to determine the distance because each
use case is a particular use case.

However, there are some rules to be followed:
1 The minimum distance between antenshallbe the halfwavelengthi.e.:
0 18 cm at 868MHz
o 17 cm at 915MHz
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T ¢2 KI @S dzy O2NNBfIFGSR FyiaSyylra Ad Aa oS
between antennas.e.:
0 56 cm at 868MHz
0 53 cm at 915MHz
1 The distances can be increased to improve the performance, ideally by steps of a
wavelength. The recommended distances are then:
oycyallyY pc OYZ ¢dm OYZ mup OYZI mcn OY:
o pmpallyY po OYZI yc OYZ mMmdp OYZI mpm OY:

Note 1:the distance between the two universal antenna brackets installed onthieet iBTS
Gompact mounting kit is 20cm. This meets the 18cm minimum distance for space diversity
although the performance is not optimum.

Note 2:the universal bracket length is about 20cm. In a 120mm pole mount configuration, the
maximum distance between antennas can be the 20+20+12=52cm which is close to the
optimum distance listed above.

3.6.2.3Universal antenna bracket

The universal antenna brack@KLK02458is recommended fothe omnidirectional LoRa
antennasdetailed in 2.1.8.4

The universal antenna bracket is presented hereafter:

Slots for metallic
strapping

Holes for antenna )
Fxing holes

(wall mount)

The universal antenna bracket has 3 holes dedicated to the LoRa antenna N connector. The
bracket can be then oriented in Bifferent positions without compromising the antenna
position.

The universal antenna bracket can be mounted:

- On awall: use in this case two M4 screws separated by 19mm.

- On a pole: use metallic strapping through the two 5mm x 25mm slots.

- On theWirnet iBTS Compact or Wirnet Statiotounting kit, with 2 x M8 bolts and
screws as follows.
It is preferred to have the universal antenna bracket installed on the right side of the
compact casing mounting kit (as follow) to have a better isolation between the LoRa
antenna and the GPS/LTE internal antennas.
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WX .

Figurel8: Wall mount of the universal antenna bracket

Figurel9: Pole mounting of the universal antenna bracket using strapping

2 x M8 bolts+ nuts

Figure20: Universal antenna bracket witlVirnet Gatewaymounting kit
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Note 1:the M4 screwsaindthe metallic strapping are not provided by KERLINK.
Note 2:the M8 bolts and nuts are provided by KERLINK.

Once the universal antenna bracket is installed, then the LoRa antenna can be mounted on
the bracket. The LoRa antenna is provided with a N female connector, a washer and a M19
nut.
Follow the following procedure:

1 Unscrew the M19 nut

1 Remove the washer

1 Introduce the N connecto
into the hole of the universa
antenna bracket
Place the washer
Screw the M19 nut

Washer

= =

M19 nut

3.6.2.4Dome antenna bracket

The dome antenna brackdKLK02692)s recommended forthe GNSS and LTahtennas
detailed in 2.1.8.4
The dome antenna bracket is presented hereafter:

R2,7mm il
I;/_ " m

]
|
/l—mm—- L tom RISnm
o Slots for metallic

/ ’ r-'-'-:-:-:.-:_.§££apping
Slot for cable tie Ny

Fixing holes
(wall mount)
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The dome antenna bracket has a single hole dedicated to the LTE andNSSrNR22 screw.
The dome antenna bracket can be mounted:

On a wall: use in this case 2 x M4 screws separatétbiym.

On a pole: use metallic strapping through the two 4mm x 25mm slots.
Onapole:usgli KS day 2 i OK S R (KEKOA1EHNAIS BdoltLThe madmum
diameter of the pole i§Omm

Another slot is available. It can be used for cable ties to tighten the RF coaxial cable to the
antenna bracket.

Note 1:the M4 screwsaindthe metallic strapping are not provided by KERLINK.

Note 2:the cables ts are not provided by KERLINK.

Once the dome antenna bracket is installed, then tH¢S% antenna, or LTE, oNSS/LTE
combo antenna can be mounted on the bracket. These antennas are provided with N female
connector(s) and a M22 nut.

Follow the following procedure:

1
1

1
1
1

)l

Introduce the N connector(s) into the hole of theacket

Pass all the coaxial cable length through the hole until the antenna is in contact with
the bracket

Unscrew the M22 nut

Introduce the antenna M22 screw into the hole

Beware the position of the gasket to insure waterproof installation. Tisbadlbe no
aperture between the antenna casing and the gasket.

Screw the M22 nut

Repeat the operation for S5 antenna, LTE amtea (or ZISS/LTE combo antenna).

Gasket

M22 nut
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3.6.3Mounting of theWirnet iBTS Compact and Wirnet Statemclosures

Both Wirnet iBTS Compact and Wirnet Statiare delivered with a mounting kit already
screwed on the gateway enclosure. Their mounting kit share a similar mechanical design
although the dimensions are different. The mounting procedure is therefore similar for both
gateways.

3.6.3.1Wirnet Stationmounting kit
TheWirnet Stationmounting kitis composed of a single mechanical part as shoglava:

317mm

13Tmm

The WirnetStationis delivered with the mounting kdlready installed on the rear side.

3.6.3.2Wirnet iBTSCompact mounting kit

The Wirnet iBTS Compact mounting kst composed of a single mechanical part as shown
below:

The Wirnet IBTS Compact is delivered with the mountinglieady installed on theesar side
202401-23 Confidential Page64/ 125



Title: LoRaWAN gateways installation

@ .
kerlink — swonsr mevsen

communication is everything Author: Michel GILBERT

3.6.3.3Wall mounting
The Wirnet iBT€ompact and Wirnet Statiooan be also mounted on a wall with 4 x M4
screws.

Note: M4 screws are not delivered with the mounting kit.

For safety reason, the metallic mounting $titallown a good earth connection. This is ensured
by adding an earth connectigdhrough the M8 bolt and nusee 8.7.1.2.

3.6.3.4Pole mounting by tbolt

The Wirnet iBTSompact or Wirnet Statiois delivered with a Wolt to be mounted on a pole

with a maximum diameter of 60mm.
To screw the tholt, it is recommended to use the nuts provided in the mounting Kit.

1 nut on each side
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U-bolt

For safety reason, the metallic mounting $titallown a good earth connection. This is ensured
by adding an earth connection dhe U bolt nut or the M8 nufsee 8.7.1.2.

3.6.3.5Metallic strapping mounting

The Wirnet iBTE€ompact or Wirnet Statiooan be also mounted on a pole by strapping. The
maximum acceptable width of the strapping is 25mm. It is recommended to use 2 metallic
strappings as described on tfigure below:

T §

Strapping

Alternate
Strapping
positions

For safety reason, the metallic mounting $fitallown a good earth connection. This is ensured
by adding an earth connection dhe M8 nut(see 8.7.1.2.
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3.6.4Mounting of theWirnet iBTS and Wirnet iBTS 64 Highwaglosures

3.6.4.1Wirnet iBTS and Wirnet iBTS 64 Highwepunting kit

TheWirnet iBTS and Wirnet iBTS 64 Highweunting kit is composed of two identical parts
as shown below:

| Rim
\H R23am
A =~ 5
Buinm—_| |
5, o AL 3mn
" [ EEE i zen—"] | |]

R 5
—E

-

24

1
195,
04,

One part is mounted on the top of the enclosure and the second one on the bottom of the
enclosure. The parts include several holes and slots dedicated to wall mount screwing and
strapping.The holes are also used for earthing through ald& and nut(see 8.7.1.).

The Wirnet iBT8r Wirnet iBTS 64 Highway delivered with the standard casing mounting kit
already installed on the rear side:
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3.6.4.2Wall mounting
The Wirnet iBT8r Wirnet iBTS 64 Highwagn be alsonounted on a wall with 4 x M4 screws.

2 x M4 screws

Figure34: Compact casingWall mount

Note: M4 screws are not delivered with the mounting kit.
For safety reason, the metallic mounting $titallown a good earth connection. This is ensured
by adding an earth connection on the dedicated hole (s&&.8.1).

3.6.4.3Pole mounting by tolt

The Wirnet iBT8r Wirnet iBTS 64 Highwaydelivered with two notched-ghaped plates and
two U-bolts to be mounted on a pole with a maximum diameter of 60mm.
To screw the Wholts, it is recommended to use the four nuts provided in the mounting kit.

1 nut on each side

Figure35: Standard casingPole mount using olts
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Ubot' Notched Vshapped plates

Figure36: Wirnet iBT®r Wirnet iBTS 64 Highwayear view of the polenounting using kbolt (no pole represented)

For safety reason, the metallic mounting $titallown a good earth connection. This is ensured
by adding an earth connection on the dedicated hole (s&&.8.1).

3.6.4.4Metallic strapping mounting

The Wirnet iBT8r Wirnet iBTS 64 Highwagn be also mounted on a pole by strapping. The
maximum acceptable width of the strapping is 25mm. Several slots are available allowing
adapting different diameters of poles. It is recommended to use 2 metallic strappings as
described on the figure below:

Strapping

Alternate
Strapping
positions

Figure37: Standard casingPole mount usingtrapping

For safety reason, the metallic mounting $ttallown a good earth connection. This is ensured
by adding an earth connection on the dedicated hole (s&&.8.7).
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3.6.5Mounting of theWirnet iStationenclosure

Wirnet iStationis delivered with a mounting kit alreadpstalledon the gateway enclosure.
The mounting kits easily detachable allowing easy installation of the gatewhag mounting
kit shallbe first detached from thenclosureand installed separately. Thenclosurecan be
installed on the mounting kit, once the mounting kitiseadyinstalled.

3.6.5.1Wirnet iStationmounting kit
TheWirnetiStationmounting kitis composed of a single mechanical part as shoglovi:

Slots (x4)
for strapping
(pole mount)

The mounting kit is composed of:
1 4 oblong holes to insert the positioning screws of the enclosure
1 4 double slots to insert the strapping for pole mount
1 1 M5 screw used to tighten the mounting kit to the enclosure

The WirnetStationis delivered with the mounting kalready installed on the rear side.

3.6.5.2Insertion of the Wirnet iStatioenclosureon its mounting kit
To install theWirnet iStation enclosure on its mounting kit

1 Place the 4 positioning screws at the rear of the enclose inside the 4 oblong holes of
the mounting kit

1 Slide the mounting kit to place thepositioning screwas follows:
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1 Screw the M5 screw to maintain the mountinit on the enclosure:
‘.I" -‘ = : - l ‘f;
‘:'n"-l " R “ﬁ’

Y ; -y 3
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Figure40: Detail of M5 screw

To remove the mounting kit, the same procedure applies.
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3.6.5.3Wall mounting
TheWirnet iStationcan be also mounted on a wall with 4 x M4 screws.

Note: M4 screws are not delivered with the mounting kit.

3.6.5.4Metallic strapping mounting

TheWirnet iStationcan be also mounted on a pole by strapping. The maximum acceptable
width of the strapping is 25mm. It is recommended to use 2 metallic strappings as described

on the figure below:

For safety reason, the metallic mounting $titallown a good earth connection. This is ensured
trough the ground connection of the enclosyisee 8.7.1.3.
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3.6.6 Mounting of the accessories

3.6.6.1Indoor PoE injectors
Indoor PoE injectorlsted in82.1.7.1can be wall mounted with 2 x M3 screws.

2 X M3screws 2 X M3screws

3.6.6.20utdoor PoE injectors

Outdoor PoE injectordisted in82.1.7.1can be wall mounted using 3 x M3 screws (positions
1, 2 and 3 below):

— g @ ﬁ

196mm

3 X M3screws

46.36mm

A mounting bracket kit is also available:

I
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3.6.6.3Indoor Ethernet surge protection

The indoor Ethernet surge protectigeee .1.10 is provided with a clip dedicated to DIN rail
mounting.The DIN rail clip can be removed by unscrewing the nut:

DIN rail clip
Nut

fe
=
A

-

+ —

The indoor Ethernet surge protector shall be placed at the entrance of the shelter or building.

3.6.6.40utdoor Ethernet surge protection

The outdoor Ethernet surge protectioisee 2.1.10A 4 LINRPPARSR A GK Fy &
dedicated to wall mounting. Use 2 x M4 screws to fix to bracket on the wall:

Omega bracket

2 X M3screws

The outdoor PoE surge protectoshall be placed close to the gateway to ensure adequate
protection. A distance of 0.5m max is recommended.

The outdoor Ethernesurge protection can be also pole mounted with strapping
1 5AalaasSyofS GKS a2YS3lL¢ oNXO1SG o0& dzyaONXB
1 Mount the surge protection on the pole and use a metallic strapping or worm gear
clam to fix it:
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Il

N\

Figure48: Outdoor Ethernet Surge protectiqpole mounting with strapping

3.6.6.5RF coaxidlghtningprotections (general use case)
The RF coaxial surge protections are directly mounted (screwed) on the N connectors of the
Wirnet gatewaysas shown below:

Figure49: Coaxial surge lightning protectionountingon WirnetiBT SyatewayLTEport

To improve the durability of the RF connections against environmental aggression (moisture,
pollution, etc), KERLINK recommends protecting connecbdrsoaxial lightning protection
with an insulating tape like the reference 130C from 3M.

An example of insulating protection is presented below:
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3.6.6.6RF coaxial lightning protectian Wirnet iStation

Kerlink found disparity in the length of the pins of the market accessories that could be
connected to the Wirnet iStation: if these pins are too long, they can mechanically
permanently damage the Wirnet iStation connector internal mechanical switch #iatts

the internal or external antenna, thus potentially generating loss of performance and
preventing the later use of the internal antenna.

Direct mounting of the surge protection onto the gateway RF pballbe avoided:

Antenna

=8 RF Surge Protection

' Wirnet

iStation

Beware:connection ofcoaxial lightning protectiokLK@900onto Wirnet iStation requires an

N male - N female adapter (KLK03443is is recommended for Wirnet iStation with product

L5 AyOfdzZRAY3I alnmés aonvHéI aOnoés YR daRnAné
adapter.
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The N adapterprovided by Kerlinkensures a controllegin length of the N connector and no
damages of the gateway connectofhis adaptershall not be substituted by another
reference.

Surge protection N connector and N adapéee designed for manual clamping so as not to
damage the connectors.

The following installations are recommended:

Antenna

Antenna
Coaxial cable

Surge Protection Surge Protection
¥ Adapter N Adapter

Wirnet
iStation

Wirnet
iStation

3.6.6.7Cauvity filters

The cavity filters are directly mounted (screwed) on the N connectors dfdReantennas or
of the Wirnetgatewaysas follows:

Antenna

Antennabracket

N male connector on
antenna connector

— Cauvity filter

erl ink
amunication is everything
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To improve the durability of the RF connections against environmental aggression (moisture,
L2t fdziA2y X0X YO9w[ LbY NI d 2avity fitgrfvih ahINsRIatiSgO G A y 3
tape like the reference 130C from 3M

3.7 Setting connections

Before setting all connections, ensure that thateway is not supplied either via tH&E
injector or via the auxiliary DC supply

The following pictures details all trritdoor gatewayrequired connections, including power
supply cables, data cables, RF coaxial cables and earthing connections:

———  RFsignal
—  Ethernet(Data + Power) LoRa antenna
——— Mainssupply
—— Earthing
u:
LTE antenna GNSS antenna
I — 1

Second. board o | Wirnet iBTs
PoE injector

Surge type 2
—

Main board ‘

Substation

A

Surge type 1

== =

3.7.1Earthing

Severalearthing cables, wiregapesor ring tongue terminalsre required to connect the
installation and the materials to earth fiightningimmunity and electrical security:
Earthing of thegatewayenclosure / mounting kit

Earthing of the antenna brackets

Earthing of the RF coaxial surge protection

Earthing of the DC surge protection

Earthing of the Ethernet surge protection

Earthing of the outdoor PoE injector

= =4 -4 -4 -8 -
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Therequiredearthing cables are detailad §8.1.11.5
Note: the earthing cables are not provided by KERLINK

3.7.1.1Earthing of the Wirnet iBTé&d Wirnet iBTS 64 Highway

Earthing of he Wirnet iBTS and Wirnet iBTS 64 Highwgagompleted through thenounting
kit, by usinghe 2 holes dedicatetb the M8 U Bolt used for pole mount. The earthing symbol
D is placed close to dedicated holes. Two different configurations are then possible,
depending on the usage of the U bolt:
1. The M8 U bolt is used (pole mount byt configuration):
The Ubolt and the M8 nut are used to connect the ring tongue terminal
2. The M8 U bolt is not used (wall mount configuration or metallic strapping
configuration)
A M8 bolt and nut is used to connect the ring tongue terminal

The different configurations are presented below:

/ \7\

. Ring tongue termma& M8 U Bolt & nuts Earth symbol

M8 Bolt & nut Ring tongueerminal Earth syr“

Crimp the ring tongue terminal to earthing cable with the crimping tool

Connect the ring tongue to the mounting kit with M8 bolt and nut.

Connect the other side of the earthing cable to the earthing system orniigint
LINEPGSOGAZ2Y aeaidtsSy 2F GKS 2F (KS LRtSzI YI a

= —a —a
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Note 1:the earthing able is not provided by KERLINK
Note 2:the earthing cable characteristics are detailegil.11.5
Note 3 use a crimping tool to crimp the ring tongue terminal with earthing cable.

3.7.1.2Earthing of the Wirnet iBTS Compaaid Wirnet Station

Earthing of he Wirnet iBTS Compact and Wirnet Statisrcompleted through thenounting
kit, byusingthe holes dedicatedo the M8 U Bolt used for pole mount or the holes dedicated
to the universal antenna bracket. The earthing syn@‘lis placed close to dedicated holes.
Two different configurations are then possible, depending on the usage of the U bolt:
1. The M8 U bolt is used (pole mount byt configuration):
The Ubolt and the M8 nut are used to connect the ring tongue terminal
2. The M8 U bolt is not used (wall mount configuration or metallic strapping
configuration):
The M8 bolt and nut dedicated to the universal antenna bracket is used to connect the
ring tongue terminal. It can be used whatever the universal antenna bracket is installed
or not on the mounting Kkit.

The different configurations are presented below:
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1 Crimp the ring tongue terminal to earthing cable with the crimping tool
1 Connect the ring tongue to the mounting kit with M8 bolt (ocbUlt) and nut.
1 Connect the other side of the earthing cable to the earthing system ornirggnt

LINE G SOGA2Y

aeadsSy 27
Note: 1the earthing @ble is not provided by KERLINK

GKS 27

Note 2:the earthing cable characteristics are detaileghl.11.5
Note 3 use a crimping tool to crimp the ring tongue terminal with earthing cable.

3.7.1.3Earthing of the WirnetStation

Earthing of he Wirnet iStationis completed througlan earthing cable to be connected at the
rear side of the enclosurd he earthing symbt@ is placed close tthe dedicated hole.

(S0 i

‘i"_“i “

GKS LRfS=

1 Connect the ring tongue to thenclosure with the dedicated screw
1 Connect the other side of the earthing cable to the earthing system ornirggnt

LINE G SOGA2Y

aea

aisy 27

GKS 27

Note 1 the earthing @ebleand screware provided by KERLINK
Note 2:use a crimping tool to crimp the ring tongue terminal with earthing cable.
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3.7.1.4Earthing of the RF coaxial surge protection

On the RF coaxial surge protection side, the earthing connection is completed through a ring
tongueterminal. The earthing cabkhallbe crimped inside this ringpngueterminal.
A specific crimping tool is required to perform the operation.

Ring terminal

PBAXD9-6G-N/MF

Note 1:the earthing @ble is not provided by KERLINK
Note 2:the earthing cable characteristics are detailed §28.11.5
Note 3 use a crimping tool to crimp the ring tongue terminal with earthing cable.

3.7.1.5Earthing of theDCsurge protection

On theDCsurge protection side, the earthing connection is completed througtripped
wire. The other side of the cable could be connecterbtigh a ring tongue terminal.

@
@1 o @

' 2.0-25 Nm@
la 17.8-22.1Lbdn
.'/_.h\_

Clip on
symmetrical
DIN rail

Earthing wire
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Note 1:the earthing able is not provided by KERLINK
Note 2:the earthing cable characteristics are detailegil.11.5

3.7.1.6Earthing of the Ethernet surge protection

On the indoor Ethernet surge protection side, the earthing connection is completed through
the DIN rail clip. Therefore, the earthing cable can be connected to the DIN rail itself or using

the nut of the DIN rail clip.

DIN rail

Nut

c n | ¥

On the outdoor Ethernet surge protection side, the earthing connection is completed through
a dedicated earthing screw. The earthing connection is completed through a ring terminal.
The earthing cablshallbe crimped inside this ring terminal.

A specific crimping tool is required to perform the operation.
i

Earthingscrew f—"—'—(“\w Earthingcable
)

—_—

/
A

(&)

Note 1:the earthing cables are not provided by KERLINK
Note 2:the earthing cables characteristics are detaile@2nl.11.5
Note 3: A cable is provided by Microsemi fite outdoor PoE surge protector

3.7.1.7Earthing of the outdoor Poigjector

On the outdoor PoE injector, the earthing connection is completed through a dedicated
earthing bolt and two nutsThe earthing connection on the cable is completed through a ring
terminal. A specific crimping tool is required to perform the operation. The earthing shale

be crimped inside this ring terminal.
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The ring terminal is inserted between the two nuts as follows:

NUT 1

Connect to earth ground 3

Note 1:the earthing cables are not provided by KERLINK
Note 2:the earthing cables characteristics are detaile@2nl.11.5

3.7.1.8Earthing Ethernet cable
In may use cases, the Ethernet cable has a significant length (up to 100m) from the Ethernet
switch to the gateway. The long Ethernet casitallbe properly guided, and grounding of the
cable is recommended to offer better surge protection. Cable grounding clamp can be used
for this purpose as shown below:

The sheath of the cablkehallbe obviously removed to ensure good connection to the clamp
and therefore good ground connection. Removing the sheath may compromise sealing of the
Ethernet cable so a waterproof tape is recommended in this case.
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3.7.1.9Earthing RF coaxial cables

In some use cases, antennas may be deported using long RF coaxial cables (>5m). The long
coaxial cableshallbe properly guided, and grounding of the coaxial cable is recommended to
offer better surge protection. Cable grounding clamp can be used for this purpose (see also
83.7.1.9.

The sheath of the cabkehallbe obviously removed to ensure good connection to the clamp

and therefore good ground connection. Removing the sheath may compromise sealing of the
Ethernet cable so a waterproof tape is recommended in this case.

In most of the use case, short RF coaxial cables are used (1m), so earthing is not required.

3.7.1.10Earthingantenna brackets

Antenna brackets can be provided with the gateways as accessories. This could be LoRa, GNSS
or LTE antenna brackets. The brackets are metal parts andstiabe also connected to
earth to prevent surges to be driven to the gateway RF ports.
Earthing of the antenna brackets can be completed by:
1 Pole mounting: by using the metallic strapping.
1 Wall mounting: by usiniyl4 screwsprovided with the bracket
The earthing connection is completed through a ring terminghis caseA specific
crimping tool is required to perform the operation. The earthing cabigllbe crimped
inside this ring terminal.

Note 1:the earthing cables are not provided by KERLINK
Note 2:the earthing cables characteristics are detaile@2nl.11.5
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3.7.2RF antennas

3.7.2.1Wirnet iBTS family

RF antennas (GNSS, LTE and LoRa) are connected to the Wirgetté®/Egshrough the N
connectors on the bottom side of the enclosure.
In its default configuration, thgatewayfeatures only 3 N\SMB adapters used as RF interfaces
for the antennas:

1 1 for GNSS antenna (GPS)

1 1 for WAN antenna (GSM/HSDPA/LTE)

1 1 for LoRa antenna.
The N connectors are connected to the modules (CPU, WAN and Lora) througBNEBA&
SMBSMA coaxial cables. The coaxial cabledlbe carefully checked to make sure the right
RF interface of each module is connected to the right N connector and therefore to the right
antenna.
The N connectors are located as follows:

LTE

LoRa antenna

Therefore, in its nominal configuration, only one N connector is available for a single antenna.
If antenna diversity is required, or additional LoRa modules are required, then the installer has
to add the missing modules inside the enclosure and mount the requir8¥B adapters on

the bottom side of the enclosure. 8 x M16 blind stops are availabliéhft purpose (see32).
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In order, to facilitate the installation, KERLINK recommends the following allocation of the
M16 blind stops for the additional-SMB connectors:

—

* )

Nl

7 Module #1 Module #2 M I\/Iodule #3 Module #4

Note: the bottom side of the enclosure does not include any label or any serigraphy to
differentiate the N connectors. This is because of the full modularity of the Wirnet iBTS. We
strongly recommend to the installer following KERLINK recommendations regalaing
placement of the connectors to facilitate the installation. The instadlellensure that the

right N connector is connected to the right SMB connector of the LoRa module and therefore
to the right antenna!

In its default configuration, th&Virnet iBTS @mpact features only onedSMB adapters used
as RF interfaces for the LoRa antenna:

' Lora antenna)
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If antenna diversity is requirethen the installer has tonount an additional N\SMB adapter
on the bottom side of the enclosure. The M16 blind stop is available for that purpose.

3.7.2.1.1GNSS antenna
Connect the N male connector of the GNSS antenna onto the dedicated N female connector
as indicated below:

Make sure the SMAMB cable inside the enclosure is properly connected to then@ielule.

202401-23 Confidential Page88/ 125



Title: LoRaWAN gateways installation

@ .
kerlink — swonsr mevsen

communication is everything Author: Michel GILBERT

3.7.2.1.2LTE antenna

Connect the N male connector of the LTE antenna onto the dedicated N female connector as
indicated below:

LTE antenna
Internal SMASMB
coaxial cable

LTE antenna
External N
coaxial cable

Make sure the SMAMB cable inside the enclosure is properly connected to the WAN module.

3.7.2.1.3GNSS / LTE combo antenna

The Wirnet iIBTS Compact is delivered with an internal GNSS/LTE combo antenna mounted on
the internal bracket. Check the antenna is well mounted on the bracket and the SMA
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3.7.2.1.4Internal LTE antenna

The Wirnet iBTS Compauogy be delivered with a dual WAN module. In this case, an internal
LTE antenna anah internal GNSS/LTE combo anteanaembedded in the casing.

The internal LTE antenrshall be screwed on the dual WAN module and oriented to the
bottom side of the enclosure, in order to optimize the WAN reception.

Check thenternal LTEntenna is well mountedn the SMA connectaand properly screwed

on the module as described below:

GNSS/LTE anten

Dual WAN module

Internal LTE antenna
(oriented tobottom side
of the enclosure)

3.7.2.1.5LoRa RF Antenna
Once the antennas are mounted, a RF coaxial cstiddibe used to connect the antenna to
the Wirnet iBTS.

The RF coaxial cable delivered by default is only 1m length. This is esuibabinany
installatiors, but extensioncoaxialcables can be used when the distance between the LoRa
antenna and the Wirnet iBTS is greater than 1 meter.

The RF coaxial cables have two N male connectors on each side. One side is screwed on the
antenna N female connector and the other side is screwed on the N female connector on the
bottom side of the Wirnet iBTS as follows:
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N connector
screwed on antenna

N connector

1m coaxial cable
screwed on antennd

To improve the durability of the RF connections against environmental aggression (moisture,
L2t £ dzGA2Yy X0 Ypotectihgconnedtd@sOmty an Sngufating tape like the
reference 130C from 3M.

To tighten the coaxial cable of the Wirnet iBTS Compact, the installer can use cable clamps
inserted in the dedicated slots of the mounting kit:

Slots provided to attac
the antenna cable
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3.7.2.2Wirnet Station

GNSS and LTE antennasiaternal and do not require any intervention.
Only LoRa antenna requires a coaxial connection.

Once thdLoR&RF antenna igstalled on its brackettonnect the N connector of thHian coaxial
cable on theN femaleconnectorof the antennaas described on the figure below.

N connector screwed on antenna po

Once theother side connect the N connector of the antenna cable on the connector based
on the bottom of theenclosureas described on the figure below.

N connector 6
the gateway

N connector
of the
antenna

For safety reason, the power supply of the prodsicallbe disconnected before plugging the
N connector.

To improve the durability of the RF connections against environmental aggression (moisture,

L2t f dziA2y > X033 prétectndconviectdtSvite ahYirSyakg tape like the
reference 130C from 3M.
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To tighten the antenna cable, it is possible to tighten it with cable clamp, using spaces provided
for this purpose:

Spaces provided tattach
the antennacable

3.7.2.3Wirnet iStation

GNSS and LTE antennas are internal and do not require any intervention.
Only LoRa antenna may require a coaxial connection. It is however possible to use the internal
LoRa antenna.

If internal LoRa antenna is intended to be used, then keep the N connector cap on the top of
the enclosure as follows:

If external LoRa antenna is required, to maximize the coverage area, then theddaittpe
removed. A LoRa antenna can be then connected on the N conr@dtoe enclosurehrough
a N adapteprovided by Kerlink

Beware:connection of external antennas KLK03198 and KLK03199 to Wirnet iStation 868, 915
or 923 requires an khale - N female adapter (KLK03443his is recommended for Wirnet
A{OF0dA2Y 6AGK LINRPRdzOO L5 AyOfdzRAY3I al nmé s
not require such adapter.
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Kerlink found disparity in the length of the pins of the market accessories that could be
connected to the WirnetiStation: if these pins are too long, they can mechanically
permanently damage the Wirnet iStation connector internal mechanical switch that selects
the internal or external antenna, thus potentially generating loss of performance and
preventing the lateuse of the internal antenna.

Direct mounting of the RF antennas onto the gateway RF gwatl be avoided and theN
adaptershallbe inserted iRbetween.

The N adapter, provided by Kerlink, ensures a controlled pin length of the N connector and no
damages of the gateway connector. This adapseall not be substituted by another
reference.

Antenna connector and N adaptare designed for manual clamping so as not to damage the
connectors.

Antenna

Antenna

Coaxial cable Antenna

Wirnet
iStation

Wirnet
iStation

Wirnet
iStation

If RF coaxial lightning protections are used, then see installation recommendatidh6.i6.§

Considering the LoRmtennas detailed inZ1.8.3
- Only 3dBi antenna’LK03198 and KLK0318&n be mounted directly on the N
connector, via the N adapter
- Other antennas shall be deported using a coaxial cable

In case of LoRa antenna deported on universal bracket, use same procedure as for Wirnet
Station (8.7.2.2 or Wirnet iBB

If alternate N male antennas (not listed iB.8.8.3 are considered to be mounted directly on
the N connector, they shall have limited size and wetgh&void damage to N connector,
especially in windy conditiontJse the N adapter in this casdigh gain antennas shoyld
therefore, not be direct mounted on the N connector but should be deported.
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3.7.3Ethernet connection

3.7.3.1Wirnet iBTS family

The Wirnet iBT§ateway is supplied by a PoE injector through an Ethernet cable.

The PoE injectors are detailed i2.8.7.1

The recommended Ethernet cable is detailed 211811.2 It includes two RJ45 T 568A plugs
on each side

Note 1:The Ethernet cable is not provided with the Wirnet iBTS.
Note 2: The maximum Ethernet cable length is 100m.

On Wirnet iBTS side, the Ethernet RJ45 connestiatl be firstly inserted through the M25
cable gland as shown on tiégure80.

To introduce the RJ45 cable into the cable gland, follow the procedure below:
Unscrew the external nut

Remove the seal

Introduce the RJ45 cable into the external nut

Place the seal around the RJ45 cable

Introduce the RJ45 cable into the cable gland body

Connect the RJ45 connector in to the POE/LAN port of the CPU module
Replace the seal in the cable gland body

Screw the external nut

= =4 -4 _-a_a_-9_-92_-2

External nut
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Note 3:The cable gland allows external cable diameter (cable and RJ45 connector) from 5mm
to 8 mm.

An example of RJ45 connector inserted to the PoE/LAN port of the CPU module is shown
below:

PoE / LAN port o
CPU module

M25 cable gland
RJ45 cable

On the other side of the Ethernet cable, the RJ45 connesitallbe inserted into the RJ45
G5 GF b t26SNE LR2NI 2F GKS th9 Ay2a2aSOiz2N¥» ¢K
supply as detailed in34.2

« Data + Powep
port

RJ45 cable

Before connecting the Ethernet wires, ensure that the POE injector is not connected to
230VAC.
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3.7.3.1Wirnet Station

The Wirnet Station is supplied by a PoE injector through an Ethernet cable.

The PoE injectors are detailed iR.8.7.1

The recommended Ethernet cable is detailed 221811.2 It includes two RJ45 T 568A plugs
on each side

Note 1:The Ethernet cable is not provided with the Wirnet Station.
Note 2: The maximum Ethernet cable length is 100m.

Note 3:The cable gland allows external cable diameter (cable and RJ45 connector) from 4mm
to 8 mm.

On Wirnet Station side, the Ethernet calsleallbe firstly inserted through the cable gland.
Then, the shield of the cabihallo S Of I YL Ay GKS aSFENIKAy3 Of AL
to get a good earth shielding.

Note 4:the earthing clip is screwed on the cover shield with a M3x12; head button, hexagon
socket screw (B3X12/BN11252 Bossard). Use screwdriver or Allen hexagon key, 2.0mm for this
screw.

The internal wireshallbe connected to the terminal blogckespecting the color codes of the
wires,as described on the picture below:
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Colored wires

Color codes to be
respected

On the other side of the Ethernet cable, the RJ45 connesitallbe inserted into the RJ45
a5FdF b t26SNE LRNI 2F GKS th9 AyeaSOouz2Np

« Data + Powep
port

RJ45 cable

Before connecting the Ethernet wires, ensure that theEFRnjector is not connected to
230VAC.
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3.7.3.1Wirnet iStation

The WirnetiStation is supplied by a PoE injector through an Ethernet cable.

The PoE injectors are detailed iR.8.7.1

The recommended Ethernet cable is detailed 221811.2 It includes two RJ45 T 568A plugs
on each side

Note 1:The Ethernet cable is not provided with the Wirngtation.

Note 2:The maximum Ethernet cable length is 100m.

Note 3:The cable gland allows external cable diameter (cable and RJ45 connector) from 4mm
to 8 mm.

On Wirnet Station side, the Ethernet caBlellbe firstly inserted through th#&125 cable gland
at the bottom side of the enclosure:
1 Unscrew the external nut
Remove the seal
Introduce the RJ45 cable into the external nut
Place the seal around the RJ45 cable
Introduce the RJ45 cable into the cable gland body
Connect the RJ45 connector in to the POE/LAN port of the CPU module
Replace the seal in the cable gland body
Screw the external nut

E R N

kerlink

kerlink
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On the other side of the Ethernet cable, the RJ45 connesttall be inserted into the RJ45
G5FdF b t2gSNE LR2NI 2F GKS th9 Aya2aSOodz2Nw

« Data + Powep
port

L g

RJ45 cable

Before connecting the Ethernet wiresnsure that the BE injector is not connected to
230VAC.

3.7.4Mains supply

TheAC/D@POE injectors detailed in 8§ are provided with E/F type cable (Europe) or B type cable
(USA).
Insert the plugs to the mains receptacle of the electrinatallation.

Note: the E/F type or B type plugshallbe inserted into the mains receptacle only once all
other connections are settled and USIM card inserted (g£4) 8

3.7.5Auxiliary power supply

3.7.5.1Wirnet iBTS family

The Wirnet iBTS can be supplied with an auxiliary DC power supply as a solar panel for
instance A two-wire cable is required to interconnect the auxiliary power supply connector.
Therecommended cable section is 1.5 sq. mm.

The auxiliary power supply connector is a Euroblock plug, which is located on the front side of
the CPU module. The polarity of the power signalsdicated besides the connector, as
shown below:
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First, the auxiliary power supply caldkallbe introduced into the enclosure through a cable
gland. The operator needs to determine which cable gland can be used for this operation:
1 M25 cable gland can be used for that purpose if the Ethernet cable is no longer
required (LTE backhaul only).
1 If the Ethernet cable is required, then a M16 cable glginallbe used. One M16 blind
stopsshallbe removed and replaced by the M16 cable gland.

Note 1:The M16 cable glands are not provided by KERLINK.

The M25 cable gland allows external cable diameter from 5mm to 8 mm.
The M16 cable glands allow external cable diameter from 4mm to 8 mm.

After insertion through the cable gland, thewdre cable can be screwed to the dedicated
Euroblock plug as described on thgyure88, according to the defined polarity.

Note 2:the Euroblock plughallbe inserted into the Euroblock receptacle only once all other
connections are settled and USIM card inserted (s&d)8

Note 3:the external power supplghallbe a limited power source.
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3.7.5.1Wirnet Station

The Wirnet Station can be supplied with a DC power supply as a solar panel.
The power supplghallbe qualified as a limited power source.

A two-wire cable is required to interconnect the auxiliary powsepply connector.

The recommended cable section is 1.5 sq. mm.

The cableshallbe introduced into the gateway enclosure via the cable gland usually used for
Ethernet cable. This means that auxiliary external DC supply and Ethernet backhaul cannot be
used simultaneously.

After insertion through the cable gland, andre cable can be connected (screwed) to the
dedicated terminal block as described on the figure below:

The cable gland allows external cable diameter from 4mm to 8 mm.

The nominal section of the wires is 1 fim

Considering 1mrsections copper wires, the maximum recommended length of the cable is:
1 20m for a 12V DC solar system
9 50m for a 24V DC solar system

Note 1:Beware of the polarity.

Note 2:the wiresshallbe inserted into the terminal block only once all other connections are
settled and USIM card inserted).
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3.8 Commissioning

Once the RF antenna(s) and the Ethernet cable are connected and the USIM card is inserted,
the gatewaycan be powered ON.
To POWER ON tlgateway connect the BE injector onto the 230VAC maisspply.

3.8.1Wirnet iBTS family
To ensure the Wirnet iBTS is started up, check the behavior of the LED indicators on the CPU

module:
O ecto D De ptio

LOCAL Green Ethernet data activity
LOCAL Orange Ethernet Link

PoE/LAN Green Ethernet data activity
PoE/LAN Orange Ethernet Link

DEBUG Green Power status

DEBUG Orange Software status/ activity

When the Wirnet iBTE powered ON then, all the LED are switchedf@Nevenseconds.

Then the DEBU@eenLEDshallbe ON to indicate the power supplies are OK.

The DEBUGrangeLED is blinkingery fast during twsecondsat the end of theboot.

Once the boot is completed and the Wirnet iBTS is in nominal configuration, then the DEBUG
orangeLED is blinking every 5 seconds.

Then, to check and analyze the status of the Wirnet iBTS, a standard laptop can be

connected to the LOCAL RJ45 connector of the CPU module or the RJ45 connector of the PoE
injector. Once connected, run the maintenance Weleifdace as explained in next section.

3.8.2Wirnet Station
To ensure the WirneStation is started up, check the 2 PWR LEDS, after pressing the TEST
button: they should be switched ON. After some seconds, the LEDs switch off.
Then, to check and analyze the status of the Wirnet Station, the TEST bhttbe pressed
briefly in order to activate the LEDs functionafity 1 minute. This operatio can be repeated
indefinitely.

Test button
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Status of the Wirnet Statian

Name Color | Mode | Details

PWR (Station) Green Continuous Station power indicator

PWR (Modem) Green Continuous Modem power indicator
GSM1 Green Continuous GSM quality leveMost Significant Bit
GSM2 Green Continuous GSM quality level east Significant Bit

WAN quality level:

0 0 SIM Card error

0 1 No network connection
1 0 RSSI Level < 17

1 1 RSSI Level >18

The behavior of the other LEDs depends on the application software downloaded in the
Wirnet Station. Only Station LEDS (WAN, MOD1 and MOD2) can be controlled by the
application.

3.8.3Wirnet iStation

To ensure the WirnetStation is started up, check the 2 LED®,the bottom side of the
enclosure The LED can be observed through the transparent M25 cap:
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The behavior of thewo LED indicators ai&s follows

Item Specification

LED 1: Power Green if power supply is present otherwise light

LED 2: Status Red blinking during kernel boot & system boot
Light off when boot is finished

3.9 Interfaces for maintenance
3.9.1USB interface

3.9.1.1Wirnet iBTS family

Firmware upgrade can be performed with a USiBk via the USB type A connector. The
connector is located on the CPU module as described below:

USB type A
connector

3.9.1.1Wirnet Station
Firmware update can be performed with a USB key via the USB type A connector below:

USB type A
connector
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3.9.1.2Wirnet iStation

A USBC connector, at the bottom side of the enclosua#pws to connect:
- Wirnetdebug probeo use debug mode
- a USB masstoragestickto upgrade gateway

3.9.20N/OFF button

3.9.2.1Wirnet iBTS family
An ON/OFF button is located oretliront side of the CPU module:

ON/OFF
button

This button is intended to perform a hard reboebft halt, power down (hard halénd power
on of theWirnet iBTS:
1 Press the button oncé<1s)to complete the hard rebooof the Wirnet iBTS
1 Press the button during 1s to 5s to perform a soft halteWirnet iBTSloses the SW
applications andaeboots withinthe next 2minutes.
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1 Long press the buttofor 5 seconds min to power down the Wirnet iB{hard halt).
Wait the shutdown of the Wirnet iBTS i.e. until the LEDs are switched off. The
shutdown may take up to 30s depending on the current software activity.

1 Press the button once again ppwer onthe Wirnet iBTSvhen powered off

If the shutdown is not completed properly or may take longer than expected or if the Wirnet
IBTS is under féiufor any expected reason, then a hard halt can be performed

3.9.2.1Wirnet Station
RESEButton is asmall button located on the top side as shoielow.

Reset button

RESET button is intended to reboot and reinitialize the Wirnet Station in its factory
configuration.

3.9.2.2Wirnet iStation

A pushbutton is available on the bottom of enclosure.
The ON/OFF/RST buttshallbe pressed during 1s to generate a SW reset of the product.

A long press for 5s turns off the gateway.

M25 cap
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3.9.3Local interface

Local interface is available only ffirnet iBTS familgateways.
A LOCAL Ethernet RJ45 connector is located on the front side of the CPU module:

Local
Ethernet interfac

This RJ45 Ethernet connector is dedicated to the maintenance of theeWWBTS through a
Linux SSH console sessionthrough the Web interface (se&$.2.
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4.1 USIM card

4.1.1Wirnet iFemtoCelevolution
AUSIM card is mandatory to establish the LTE/3G/GPRS communications.

The USIM connector is located on the bottom side of\Wienett iFemtoCelevolution.
It is a puskpush connector with card detection.

- - )i L
¥

3 -

Before inserting the USIM card, pay attention that tWérnetr iFemtoCeHevolution is
unpowered by checking that all LEDs are OFF.

Then, insertthe USIM card in th&Virnemt iFemtoCeHevolution into the USIM connector.
Beware on the side of the USIM before insertion:

USIM connector

Once introduced into the connector, push the USIM card until locking.
To remove the USIM card, push it again.

In case of replacement of the USIM card, the power suphbll be firstly switched off by

disconnectinghe power supply Wait and check the LEDs are switched off before extracting
the USIM card.
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4.1.2Wirnet iFemtoCell

Wirnet iFemtoCell does not embed ATE modem. However, a USB dongle can be connected
into the USBA connector to provide cellular backhauling.

In this case lte LTE/HSPA/GPRS connection requires a USIM subsdoptiois optional USB
dongle Kerlink recommends using th&erlinkvalidated USB donglealternative dongle may
require additional drivers and firmware update to be used.

Before inserting the USIM card, pay attention that #vrnett iFemtoCelis unpowered by
checking that all LEDs are OFF.

Then, insert a USIM card in thksSBAVANdongle.

In case of replacement of the USIM card, the power suppbllbe firstly switched off by
disconnectinghe power supply Wait and check the LEDs are switched off before extracting
the USIM card.

After inserting the new USIM card as described above Whmett iFemtoCelican be re
powered on again.

In case of change of mobile operator, APN and login/passsioatibe updated. This can be
done through USB update.

4.1.3Wirnet ZepoCellCellular

The WirnetiZeptoCell Cellular embeds a worldwide LTE CatM, Cat NB2 and GPRS module.
An internalMFF2 eUIC(S usedo providethe LTEM/NB-I0OT/(EJGPRS connectivity.

The eUlICGllows multiple profiles to be provisioned on a single SIM as opposed to the
traditional, one profile per SIM. This offers customers great flexibility in terms of choosing a
network provider, depending on the host country.

The bootstrap profile is provided BICSThe eUICC is remotely administrable by the supplier
SMSR platform through a Web portal.

APN, MCC and MNC are preconfigured, allowing zero touch configuration.

4.2 Mounting of the enclosure

4.2.1General considerations

This deviceshallbe professionally installed.

Changes or modifications not expressly approved by the party responsible for compliance
could void the user's authority to operate the equipment.

TheWirnetn gatewaysshallbe mounted on any concrete pedestal, concrete wall or any-non
flammable surface (UL940).1t shallnot be mounted on a flammable surface.
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4.2.2Wirnetn iFemtoCell and Wirnet iFemtoCeHevolutionWall Mounting
The Wirnet iFemtoCellmay be mounted on a wall using the two oblong holes:

Only two screws arthen neededto wall mount the gateway

4.2.3Wirnetn iZegoCellWall Mounting

The Wirnett iZeptoCell may be mounted on a wall using the oblong hole on the rear side.
A 4mm diameter screw (M4) with countersunk flat heat and an appropriate wall plug are

recommended The dimensions are detailed below:

3,524mm ——= (=

Wallmounting
oblonghole

i
11,25mm

@2,5mm —
@8mm —

58,5mm
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VELCRO stripes or dowsieled adhesives foams could be also used for easy wall mounting.
Two parts of 25mmx17mm are recommended on both side of the oblong hole as detailed

below:
p‘r.e‘,j.r.&ﬁln l{.'i.z.g_-a.‘ﬂ
\® 1/ \

i “%

I 25mmx17mm double
-

sided adhesive foams (X2

B e NI ®

4.3 Setting connections
Before setting all connections, ensure that thewer supplyis not connected to the mains
supply.

4.3.1LoRaantenna

4.3.1.1Wirnet iZepoCell

A ceramic loop antenna is integrated inside the WimméteptoCell.

This technology does not suffer for detuning due to the close environment, so it is well suited
for typical applications like wall mounting, connections to ateptbox or a computer, etc.

The antenna is mounted on the PCB, on the left side of the gateways as shown below:

e

LoRa antenna (in red) —

kerlink
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4.3.1.2Wirnet iFemtoCell and Wirnet iFemtoGeillolution

TheLoRa® antenna interfacg Wirnett iFemtoCelland Wirnett iFemtoCeHlevolutionis a
SMA female or RBMA female connector.
SMA is provided on versions 868 whereasSRFA is provided omersiors 915 and 923.

The difference between RBMA and SMA are detalled below

. 2 ; .
: [—_-. N ey
4 . ¢ il £

RP-SMAFemale  SMAFemale

Theconnector is located on the right side of the gateways:

SMA or RBMA
connector for LoRa
antenna

A dual band swivel antenna is provided withrnetn iFemtoCeHevolution Depending on the
version, this external antenna is equipped with SMA oiSRFA connector.
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4.3.1.3Distance betweem.oRaantennaand LTE USB dongiEWirnet iFemtoCell

To avoid or minimize the intermodulation between the LoRa transmitter and the LTE
transmitter of Wirnet iFemtoCella minimum distance is required between the LoRa antenna
and the LTBJSB dongleThis minimum distance is also recommended to avoid mutual
desensitization of the receivers.

To optimize thecolocalizationbetween the internal LTHSB donglend the external LoRa
antenna, a distance dfim is required between both radiated parts.

Therefore, when possibl&erlinkstrongly recommensgdissociating the. TE USB donghavay

from the enclosure and the LoRa antenna by usirignaeter extension cable.

4.3.2 Ethernet

4.3.2.1Wirnet iZepgoCellEthernet

TheWirnetn iZeptoCelembeds a RJ45 Ethernet connector, an Ethernet transformer and an
Ethernet 10BASE/100BASH X physical layer (PHY) transceiver connected to the CPU core
through an RMII interface.

The transceiver implements auto negotiation to automatically determine the best possible
speed and duplex mode of operation.

No synchronization via Ethernet (PTP or other) is required.

The RJ45 Ethernet socket is located on the bottom side of the WinZetptoCell:

-

LLLL

RJ45 connector
(Ethernet)

*

g ;
® kerlink
kerlink I

‘/ KO Ser-m Ko | -

OK ‘ ker‘linku
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4.3.2.1Wirnet iFemtoCeland Wirnet iFemtoCeikvolution

TheWirnet iFemtoCeliindWirnetn iFemtoCeHlevolutionembeds a RJ45 Ethernet connector,
an Ethernet transformer and an EtherngtOBASH/100BASHX physical layer (PHY)
transceiverconnected tathe CPU core through an RMII interface.

The transceiveimplements auto negotiation t@utomatically determine the best possible
speed and duplex mode of operation

The devices configured to operate on a single 3.3\upply.

No synchronizatiorvia Ethernet (PTP or othegrequired

The RJ45 Ethernet socket is located on the left side oftlirett iFemtoCeHevolution:

T

The RJ45 connectors also integrates two LEDSs:
- GreenLED on the left side fdtthernetData Activity
- OrangeLED on theight side for Ethernet Link

RJ45 connector
(Ethernet)

Note 1:The Ethernet cable is not provided with tiiéirnett iFemtoCell
Note 2: The maximum Ethernet cable length is 100m.

4.3.3DC supply

4.3.3.1Wirnet iZegoCellEthernet and Cellular

The Wirneu iZeptoCell integrates an UBmale plug used to supply the gateways (Source
Port role). The USA interface is also connected to a dedicated USB PHY of the CPU (OTG1).
The USEA\ connector is located at the bottom side of the gateway as shown below:

P = 0 (LI [—
> pt A

USBA connector
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The Wirnet iZeptocell shall be supplied through a 5VDC supply through thé& d&hector.

A 5W AC/DC power supply with interchangeable AC plugs can be provided withwWirnet
iZeptoCell Ethernet (see28L.7.9.

A 12W AC/DC power supply with interchangeable AC plugs can be provided withwVirnet
iZeptoCell Cellular (se8.7.9.

)

9
@ )
o | kerlink

kerlink | - ‘?

= kerlink \_/
? ‘/ KO 1 X

KO

)

(3}

G

kerlink

The Wirnent iZeptoCellcan be directly mounted on the 5W or 12W AC/DC supply, as
presented below, or via a USBextender cable (see?81.11.9

¥ SNy ws
S
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4.3.3.2Wirnet iFemtoCeland Wirnet iFemtoCelevolution

The Wirnetn iFemtoCelland Wirnett iFemtoCelevolution, in nominal configurationare
supplied with 12VDC voltage via a 5.5mmx2.5mm socket located on the left side of the
gateway.

This interface is the preferred supply interface due to the robustness of the sockets and plugs,
whichshallbe considered, especially in industrial or harsh environments.

5.5x2.5mm
socket

An AC/DC supply voltage is provided to interface this spbketadditional accessories could
be also eventually used.

TheAC/DC switching power supphay haveanterchangeable AC plugsch adJS, EU, KC, UK,
AU, CN

4.3.3.1Wirnet iFemtoCelkevolution

The Wirnent iFemtoCeHevolution integrates an atonomous USBTypeC Portcontroller
providinglogic detection for Source Port role, Sink Port role, @R accessory detection
supportandDead Battery support 8B SFAY SR Ay ! {. bt/ &LISOATFTAOF GA?Z
Therefore, the USE port can be used either to supply OTG devices (source port role), either

to supply theWirnetn iFemtoCelevolutionitself (sink port role).

The USEC connector is located at the bottom side of the gateway as shown below:
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USBC
L connector

Note: In order to supply thewirnetn iFemtoCelevolutionthrough the USEC connector, a
specific cable including USBmale plug is required. This cable is not provided with the
Wirnetn iFemtoCellevolution

4.4 Commissioning

4.4.1Wirnet iZegoCell

Oncethe Ethernet cables set and the AC/DC power supplyc@nnected, theWirnetu
iZeptoCeltan be powered ONLo POWER ON tigateway connect theAC/DC power supply
onto the 230VAC mains supply.

To ensure theWirnet iZeptoCell gateways started up, check the behavior of tHe&ED
indicators Wirnet iZegoCellhas three bicolor LEDs (green, red) located on the front side of
the gateway as described below:

- LED #3

€—

——| LED #2

The LEDs are used to indicate the behavior of the gateway as follows:

=) ~ Specification
w Boot-> Red Fix ON
® LoRa Data Reception (Uplink)\GREEN Blink
LED 3: LoRa® RF activity | @ LoRa Data Emission (Downlisk)REBIink

(Uplink, Downlink)

Backhauls disconnected> Red Fix ON
Backhaulconnection-> GREEN Blink

LED 2: Backhaul status Backhauls connected> GREEN Fix ON

Boot-> Red Blink

Normal mode-> Green Fix ON

Software Halt (Power dowsequence)> Red Blink
Software Update> Red Blink

geegeg|eeeg

LED 1: Gateway status
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