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1. Introduction
1.1 What is LPS8v?2

The LPSEv2 = an open-saurce LoRaWAN Gateway. i lels you brelge LoFa wiraless nefwarnk toan [P mebwork
vie WiFi, Ethernet or Cellular Network (via Optional 4G medulz). The LoRa wirskess aliows users to send data
and reach extramely long ranges ab low data rates

The LPSBy2 s fully compatible with LoFaW AN protecol Il supports diferent kinds of LoRaWAN Nebtwork
Connpctions such as; Semiech UDP Packel Forwarder, LoRaWAN Basic Siation, ChirpSiasck MQTT Bridge,
and 80 on. Thie makes LPSEY 2 work with moat LoRayYWAN platorms |0 the markst

LPS8v2 alna includes & buil-in LoRaWAN Server and loT sarver, whch prowde the possibifitg for the syatem
inbegrason ba depdoy (he loT service withoul cloud sendcs or Jel servers.

Dufferent countries use diflerem LoRawW AN reguency tands, LPS8y2 has thess bands pre-canfigured Lssrs can
also cusiomize the freguency bamds bo use in their own LoRa nefwork

LPSEvE supporns remale management. Syabem Integeator can easy [0 femote monitar the galeway and maintain
.

1.2 Specifications

Hardware System:

s CPL Guad-core Corex-AT 1 2Gh:
« HAM S1E2MBE
« afMC: 4G8

imterface:

« 1R 008 RJdS Pormex 1

+ Mul-Channel LoRaWaN Wireless
* WIFIBOZ11 kigin

+ Sengifivity. -140dBm
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o Max Oulput Powed. 27dEm
Operaiing Conditlon:

+ Work Temperadure -20~70°C
¢ Swmrnge Tempematune -20 = 100
* Power Input- 5%, 24, DG

1.3 Fealures

Opan Source Debinn sysiam
Ianaged by Web GLUI, 55H via WAN o WiFi
Remois Managamant
Aute-provialoning lor batch deplayrment and mansgemen]
LaRaWAN Galeway
10 prograrmmable parabel demodulsion paths
Pre-ponfigured to suppornt different LoFa\WAN regicnal satings.
Allow customizing LaRaWaMN regional parametens,
Dullerent kinds of LoRaWAN Conneclions such as

= Saimech UOP Packsl Forwander

* LoRaWAN Basic Siation

» ChirpSisck-Galaway-Bridgs (MGTT)
* Bullt-in ChirpStack local LoRaWAN server
* Built-in Node-Red local Applicalion sarer

1.4 LED Indicators

LP58-Y2 has 1otaly four LEDs, They are:

# Powrer LED: This RED LED will be sahd § the device = propery poweamned
FETH LER: Tz RGE LED will Blink GREEM when the ETH podt s connecting
BSYSLED. Thi AGH LED will show difierent cobare in diffarent slates:

# SOLID GREEN: The device is alive wih & LaRa\WAMN server conmsction.

& BLINKING GREEM: a) Device has intermet cormechon but no LoRaWAN Connectson. ar b}
Device i in booting stage, inthis stage. it will BLINKIMNG GREEM b several seconds and then with BELINKING
GAEEN tagethar

# SOLID BED: Device doosn't hanve an Interned connoction
# WIFI LED: Ths LED shows 1he YW1F| mterface connection siatus

1.5 Bulton Intruction

LPSE-Y2 has a black toggle bution, which s

# Long press 4-58 : the gaterway will reioad the Meatwork and Emitales wifl configurshon
LED stalus: ETH LED will BLENKIND BULE Unil the refsad & finishad.

& Long press more (han (08 e gatewny will resters (he laslary sallings
LED staius: ETH LED will SOLID BULE Uniii the restors i finlshed

Hote: Resioring laciory Seliings does nol erase daia lrom the LPEE-VI bulli-in server
Ses this link for steps on how to clsar data from the buill-in server. How 10 reselihe bulll-in Server
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When the gateway restores the factory setiings is complete,
The WiFi configuration will enable WiFi Access Point by default,

The other configuration will be restored to the default configuration.

2. Quick Start

The LPSE-V2 supports network access via Ethernet or Wi-Fi connection and runswithout a network.

In mozt cases, the first thing you need to do is make the [ps8-42 accessible o the network.

2.1 Access and Configure LPS8-V2
2.1.1 Find IP address of LPS8- V2

Method 1: Connectvia LPS8-V2 WiFi

Since software varsion 230524 At the first boot of LPS8-YZ, it will auto generate a WiF network caled dragino-
xxxxxx with password:

dragings draging

Uszar cah use 2 PC o connect to this WiFi netwerk The PCwillgetan |P address 10130 1 e and the LPSE-V2
has the defaul IP 10.130.7.1

WiFi Network from LPS8-V2
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draieo- 1 eeZal

;jl',g::l_l'.l. | el

draghso-2dhi2B

ECAWIM-CIFFICE

HF-raging-tbab4s

FPD-efradino-GE35.ha

HPE - chraggino-GH X520

Mathod 2 Connmec! vin Ethemal with DHCP 1P from the rouler

Comnact tha LPSE-Y2 Eihemal porl 19 your rouler and LPSE-V2 can obizn an 1P address om your rouier, In the
raufers managaman] podal you should be sble 1o find what 1P addnrass tha mutar has ssggnad to tha LPSE W

You cAn alen use thie P b connact
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| | RS calie

Method 3: Conmect via LPSS-V2 Fallback 1P

A

P 172.31.255.253
1P 17231 255 254 Metmank 255255 255 267
MNotmask 255 265 255 252

Sieps 1o connect via lallback IP-
1. Connect the PCs Ethermet port o LPSE-VZs WAN part
2 Configure PC's Ethernet part has (P 172 31 255 253 and Metmask: 255255 255 252

Seltings --= Network & Iniemel --= Ethemnet --» Change advanced sharing oplions --» Double-
click"Ethemnet” == Intermel Pratocol Version 4 [TCPIPu)

As in thi below phoba:
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Confgure computer Ethvernet port steps video, [allback ip.mpd

o UH R Ry o RIT
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ey e

R

==

if you il can't access the LPSE-V2 fallback i, lolow this connection io debug | Trouble Shooiing

A In the PO, use [P address 172531 255 254 1o access [he LPEE-2 via Wb or Console
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Mathod &2 Connect via WIF| with DHCP P from the router

T Router framt rod e

FFll iy e WIFH indomaiion by checking (e box and clicking Save Lipply

LoAtahiiam = Pl il = [ N

e g |

WIFi e
Pty Slaties
WiFi WAN Client Settings
| Firnanil
Enabila WIE] WAN ﬂlbuit | A
Husk Wik 5510 [HessBEID. WA Sy [Cheasa W EBID. W)
e — | &3
F
Wi-Fi configuration successiul
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8 4 Vahe = Mty = Sl - R RN e M

WIFI WAN Client Setings

Enable WiF] WaN Chent B
Hus Wi SSI0 POCH g Wil Samvey i ies V| GBI
Fassphtise rr— ED

J12K Devios: “wianir lu:t.'&HTulILl activated wilh B5CE5bAa-TT4c-8 522007 2-00871 Dedbaily’,

2.1.2 Access Configure Web Ul

Web Interface
Opan & broweder on the PC and type the LPES-V2 ip address (depends on your conniect medhod)

fitp:IP_ADORESS o hitp:/172.31,255 2F4(F aloack [P

Page 12 / 60 - lasl modified by Xianiing an 2024/02/20 14:18



User Manual for All Gadewsy madels - LPSEYZ - LoRaWaN Indoor Gateway User Manua

Yioan will mee The login Bverisce ol LPSE V2 a5 shown balow
The accound (datas: n Web Login are

Ussr M ame: root

Password: dragino

il B W e e 4 N DN ekl e |
07 TOVRER IR g e b g

e I e, [ v - ] Sy e

2.2 Typical Network Selup
2.2.1 Overview

LPSE- V2 qupporis S8 kble nefeork sai up lor diferent onvironment This seclion describes the fypscal nebaork
Inpolodpy cien e cel m LPSER2 The ioscal metvweork Sel op mclodes
« WAN Port Intermet Moda
« WIFI Clenl Moda

i Callillar Bods
2.2.2 Use WAN port 1o access Internet
By tetaly, (he LPSE-V2 is sel 1o use he WAN part 1o commec! 1o an upsiissm network. When you connect e

LPSEY s WAN port 1o an upstream miuber, | PSS Y2 vl gel an B address iram the rauler and hass Ingernel
BCOEES via Bee upsieam ieler The netaork slalus can be chacked in e home page
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2.2.3 Access the Internel as a WiFi Client

In e WiFl Clien Mode, LFS8-Y2 acts as a WiF chent and gels DHCP from an upstream rosler via Wik
The ssttings lar WIFL Client 2 under page Netwark — Wi-Fi
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Host Wik 5510 agnefD WF Savey  [Claee 00 50 v
Pamspiumus — Er Proda Typsd 'Eltlnl,‘.'P -
| SusnkApply || Concel

In the WiFi Survey Chooss the WIFI AP, and input the Passphress then click Save & Apply to connect.

2.24 Use bullt=in 4G modem for internet access

Since Hardware version HPOC 1.4

Usars can see whether LPSEV2 has EC25 on the labsl of the gatewsy 1o determing whether there is 364G
Celiular modem,

If the LPSE-V2 has 3E4G Callulyr modem, Lser con wse || 28 main intemmst connechon o back up,
Firs1, mstall the Micra SIM card as below direction
Second, Powser ol ON LPSE-V2 1o s || detect the SIM card,

The 561 up pageis Nefwork — > Cellular

While use the cellular as Backup WAN, device wall use Ceflular lor internet connacbon while WAN port or WiFiis
nat valid and switch Back 1o 'WAN port ar WiF afer ey recover
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Cellular Settings

« Ensbhe Cabuins WkN
# Lisg Celluisr s Backup Vian

AP i
TotaLm Ul TS ) .

Dy Musttibee =

Smasdiarsy  CawE

225 Check Inlemel conneclion
in tha home page, we can check the intermnet connecion.

" GREEN Tick I : This intertace has Interner connection,
" veliow Tick K8 - Thisintertace has IP address but don't use it for internet connection.
2 RED Gross n : This interiace doesn'l connected or no infenmat.
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=

2.3 The LPSE-V2 is registered and connecled to The Things Network

2.3.1 Select your area frequency

Firsf, you néed 1o sai the frequency plan in LPSE-V2 1o match the and node we use, 5o 1o recaive the LoFaWAN
packets from ihe LoFMaWAN sensar
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- Fh=1H
W iniee Siews 11588 (IES-NEE)

coordEnaes | "

Static GPS r LR Auiiiinks 91 S0y DES-00;

PIESE ralla, SECRAHE (BE-BET) P —

Enabis Snc P { P ey FmIE -0 L3

|l s [-.u:u ke 51T | [rudadiae
| ALY A RS2 o —
6T A A591)-1
| AZET] Anta KEAT1A

Cagrionl Mode mmmﬁmm|“|.gml
Syt || i | el | Gotoriced Bans. |

2.3.2 Gel the only gateway EUI
Every LPS8-Y2 has a unique gateway id. The |0 can be found on LoRaWW AN Semtech paga:
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General Settings Ly Basic Sion

Coms! g Sty o
Gotmwny EU! (SIS |

Primary LoRaWAN Server
Earvin Provnclel’ | The Theags Babwist 3
Liprik B [T
Primsary Packst Filter

FporiFiller 7 1

Secondary LoRaWAN Senvar
B Frowioe  Dinskis

Becondary Packet Filter

Fpori Fitlier 7 8

Curmnl Mode LoStaVas] Sermach L

| Sovmtebaty || ot

Sy Adtdress [ sluicl Mest g lneart =

Doumnbnk P [17

Dierwhcddr Fier 70

Dewhdr Filie 70

Note: Chooss the cluster that corresponds 10 a specific Gateway sarver addross

# Europe 1: cotresponding Gatinway server addrass.  eul.cloud thething s.nebwork
& North America 1@ comesponding Galeway sever address:  namicleud thethings.network
& Auslradia 1 correspondng Gateway server address.  aul.cloud thething anetwark

# Lagacy V2 Conscle: TTH v2 shuls down n Decembar 2021
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Primary LoRaWAMN Server
Sarvce Provider | The Things Nenss VI v
Liplink Pait [ | Downiiak Por | | e == oo
Primary Pachet Fitter
Fpod Fiter 7 |1 DeyAddr Filer 0
2.3.3 Register the galeway 1o The Things Nelwork
Login o The Things Network
Welcome back, xiaoyeo! £3)
g gkl PP 1F yELE SR EAEIT BN T P
Rt | by | b ik gl et Q0 et U e e
=
| aoa|
= ‘ ~~
ErEL T B T AT G in gElmwe

Get it enline
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3. Web Configure Pages

3.1 Home
Bhows the Eystem rumning slaius:

i i i
=

e B

— T

e

3.2 LoRa Settings
3.2.1 LoRa = LoRa

This page shows tha LoHa Radio Sattimgs. There ie & st of defaud freguency bands acconding to LoRaWWAh
profocol, and wsers can customize the band” as well

Different LPS82 hardwiare wersions can suppart diferent freguency mnges:

» B8 valid requency: 863Mhz = BTOMhz for bands ELIGGE, ALIBES, INSES, or KZBGE
= 915 valid frequency; S02Mhz - 828Mhz. for bands UES1S, AUS15, ABS23 or KRS0

Afver the user choose the frequency plan, the user can se= the actual frequency |s used by checking the page
LogRead —» LoRa Log
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g DRRGING W aWORK System = LogRead=
LoRa Configuration
Dubug Lavol [Low =
Radio Settings
Kaap Alve Period (sec) [3m
Fresquency Pran [ EUBEE Exenps BEEMIG #63-871) . ]

ELEAE Eurpgw BREMRg (363878
CNAT Chang IMIMHE (470510}
m GH mm b | WAL L) 5 G 15NE o 0500
AL AL Serraing U154 Mr LRS00
A GPS INBES Indla BESMH? (BES—-BT) E-IJ
& S ! Fra00 Kosea BAIMM: (E20-50; b —
Listriuele | A592) Awe ASS23- Madape |
ABTY Anip ARTTED
AGSTY Asla AEG7E D
L AGHEY Anle ABS T
Cuarant Mode LERSWAN Semiss 1 b oo b ssa-arn)

EwvnlAply | | Daable || Concel | Sustomizod Bande

Mode *: See this instruction for how lo cusiamize e frequency bamnd: How 1o customized L oRsiWAN
frequency band - DRAGING
3.3 LoRaWAN Sellings

3.3.1 LoRaWAN --> LoRaWAN Semtech UDP
This page b for e conrecion sa e e a gensrsEl LoFaWAN Metwork server soch as TTH, ChirpS ack ee
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| it - Fpdwpark * SpslET = L it Hirm

LoRaWAN Configuration
General Settings
Emad | W agines it agin com
Gatewaty EUl  |«B4Dd1FOFES 0000
Primary LoRaWAN Server

Sarvcs Providar | Tha Things Natwss Vi vl Sarvar AGOrREs | eul doed Seitingy nemee

Uipfink Poet iron Downink Port (1m0

Fpor Filer 7 [0 ] DovAdd Filler 28

Secondary LoRaWAMN Server
Sarvics Provider [Dlsatie “w]

Socondary Packst Fiiter

Fpor Filer 7 [0 . DievAddr Fifler 78

3.3.2 LoRaWAN -~ LoRaWAN Basic Station

This pape e ol D comnmechon selup 1o Be TTN Basic Siason, AWS- 0T, ek

Page 23 /60 - last modiSed by Xiaoking on 2024/03/20 14:19



Lisar Manual lor All Gateway models - LPSEv2 - LoRaWAN Indoor Gateway Ussr Manual

LoRaWAMN -- Baslc Statlon
General Bettings
mal [ngea e
L s 7 [T g
Primary LoRaWAN Server
Suryicw Picradar [T Thrige towrs - Byl Sation
Bamran L E....._ PO re | CKE iU e 45 |
Sy 1S [ e SIS Y AT AT LRGN e | RO AT L B BP | T A2 O T

K Mol Foundd Ca cerificaie, Leer can dickng DERALL Toe CERTIFCATE i T IR
CUPS fisst praial csrtiizsi wlll..lL"_l:L'Hm'.-M'E

Curent hede LoSEWAN Sarmieci LDF Click Save & Apply will change & made’ LoRaiWAN Baske Siaian
[ Bavakagety || Cancel |

Plaase see this instructinn 10 knpw more detal and 3 demo for how o wse of LoRaWAMN Basic Station; Use of
LoRaWAN Basic Safion - DRAGING

3.4 Network Sellings

3.4.1 Network --= WIFi
Ls=rs can coiffigure the wifi WAN and enable Wil Access Poind on this interface
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WiFi Settings

WIFl Miode W6 WA G -
WETT Arows Poiel

Enntile WiF| WAN Client

st W s SSIE [ ] Wi Sl - T

3.4.2 Network --= System Status
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weinl cxieseryles bie el oot Des L
=gl

pfterperi | s el EIaELrEFITEILAACAT We, ot TR
i it aels

Emrtd INCIAE LIRS 3

Tl DR, TEL2 S e L A

Fastpt U aile vis o1, 1.1 &Fbris L

Erall Fushill ) CTTHE O T i R

roasknl Palii | FlE metric bEdd

wr-af lnletrialh comasted (erieraally oo br-etlalsddthic
Shrad TS PRl
Brligs, PTjE3-INiPE iR, e, W L
Frdba 170 10010 0E
el LP0, DL 6071l srtris §
Bkl - Sl AT FUAH B NN VR
rmstil Fadl: /S sebric 28

BacirprH) pormpTad | FeTernallpl Te dockerd
" dpciarE”
Erlige, EI-EICEEIBLIINCIE; . wi 15EE
el UFI 1N 81500
Fadled 1L R AT el A

o lmnlli; #3ncaarssrad
“amlirk FTESRELT
el (olPROlg, 56 MOIRIILCE ikl deiy, wili L0

ELAL Ra= T T IRFE PR |
“swrtal i laliy"
pbhareel (owbk)y AR T BEPETE TIAE, b= whd DR

Sia SaRE LR
=ugrThaFlbgam”
wiherewd (ppia] BlOPLGEECNSIGEET, ey owha 0N

3.4.3 Network == Network

in tha Hetwork —= Hetwork inlerface, Users can se fee Etharnat WAN statc ip address.
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LaHaiAN = Tt ik, = S ETIE

3.4.4 Network --> Cellular

In #ve Hetwork --» Cellular interlace, Users can Enable Callubar WAN and configure Calluias
Hote: APN canmot be amgpny

LT = Hialmis, = Sarulinia = L st

B Enable Celluas YWAN

APN [ Jgnmt

Sarvice [UwisieeRl v

Dist Mumber  [5e
Pcoda W P i

Lisamarrsa I meam— |
Password 1310 Ace® Paysmsrd  irare |
Savelippy || Cancel |

Alrer the conbiguranon | compleie, reiurn u 1he Horme interface and put e mouss on the Celd icon 1o check the
Cediular stale.
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L N

| o1 @

\:% LoRakain'|

Note: Known bugs: 45 consumes a lot of data which has been fxad by the package' dragino-u-230716
Aeduce data malfod

3.5 System
3.5.1 System —> System Overview
Shows the systEm ino
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Hostnamm: AU AL

FND verslon:  Relarss 7003 00-00% OF 4007 Version 2 0L T
Cellular - Hol Defecind

Fyviem Time:  Tue Dot 50 08 28 46 UTG 2600

Uiptime: 13 days
Lt A G, 1 i o Sntage
Wy Fresn Kbpmnry 1130508 ) Tolal Mamory S03640k5

ETHD MAL: CHE R R ]
WE| MAL Tl B 5201 9
IntEriel Cannsciian Ok

LoAnWaN Conmection OF

3.5.2 System ~> System General
In the System-> Sysiem General interface, Users can customize the configuration System Password and sel

Timezome.

In additon, Users can customize the Foll Back P address.
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HTTP Webh Service
Enable HTTF Saveice @
Sot HTTF Port | g
Terminal Service
Enmble 55Hsernvioe  E
St SEH Pon f77)
FaliBack Service

Enabin FallBack service &

Sal FallHack Addrgss | 173 1 355354 |

I

2.5.3 System —> Backup/Resiore

TRk "Chamnee aroren i downinad a e et of D cumrent oomhgumiion fies ™

Download backup: (rpeacate_mwrties Dawnitii Backu Fie
T PR DO 195G, jon) {307 GERCE & PRy by (el iR Dackag) miiine heve
Restore backup: BmTR ammTe Ukt |

3.5.4 System -> Reboot [ Reset
in the System-= Rebool | Reset interiace, tsers can can restan of ressl the gaeway,
ETH LED will SOLID BULE Uil the restare is inished.
Whenihe gateway resiores the laclony seflings s camplele,
Thie WiFi configuration will enable WIFI Access Poind by delaiit
The ather configuration will b2 restared o the defauill cenfiguration.
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Reset to Factory Default

| RESET

3.5.5 System —> Rematelt
In the Sysiem-= Aemoielt interface, users can coanbgure the galsway 1o be accessad ramaiely via Ramae 5

ihe ugers can refer o this link to configure them: Mondlor & Remote Access Gaieway

LoRav . Natwod = ST totisade  Hoom
Remote.it fetes] Systnm Cveryigw

1. install Remote.it T U # g Couly

[ | Rsboot | Reset

2. Register =n Hamestat

Bk 00 Code | Licence Ky _ Buii-in Sarve

[Savm| | Faguer Package Management

3. Remove

| Hlamee To changs regisiranon, pleass Remove and Instsl agam

Status

Wmmsgimd moned irmiadeg
Dhervri 1 ropl oo et i}

| Dmbranh |

Page 31 /60 - last modifed by Xiackng on 2024/03/20 14:19



Liser Manual for All Gadewsay madels - LPSEY2 - LoRaWAN Indoor Gateway User Manual

3.5.8 System > Package Management

In K& System —= Package Management mlorlace, Lksers can check Be asrend verson of Coe Packages

1 O E VAR = [ETIE Byl = | Gy iainl=

Package Management
Genaial Sellings
e upciaie enery bood (-]
Enatile update every day midnight o | SavE |
Core Packages
Namp Current Version
dragpnn-hipd -2
dragmis-in Fo i SiFS ]
dragravd SEEATRN
draprmpns 000
dragno-fuliback 2101 05
anmban-bap.ol dragnohplz o5 | M Lipstts |
Package Auto-Update Log

4. Build-in Server

Adber e w7 -230000 vermod, B LPSE-2 delnul 1actony pre-instled the LoFaWAN Serviés ChirpBtack-Va,
ApplRchion Senved Mode-Red
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1). LoRaWAN Network Server: ChirpStack-V4

L@m Lofs®  LofsWaN =  Mehsol®  Symism e

Built-In Network Server vy
Appicabon Genue
Ptatform Provider he e
Enalss & [ Eaurchs
Sorwod Sletus fturming
Server YWersion Chirpatack Vi
Fleasd Chissinck [Pt
Frigeassncy Fan FuBEs |
= ARG
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[ e

Mote; The uvser can access lhe ChirpSiack-V'4 via click 1he "Launch’ bulion, and ihe logln account:
mdrmin/mdmin

For more iplormaticn of Senner operaions see Begiatsr LFSYE 15 the bull-in Chipalack

2). Application Network Server: Node-Red
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Built-In Application Server

Fiatiorm Provider Mirede R

E v < | Lasrah
Sprvcn Sl Humning
Node RED Versioie. w02
Modeys eramnim vid e
e Vermorn BEA
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N
1

&
s
L

¥

Note: The user can access the Node-RED via click the "Launch’ button

3). Troubleshooting:

It the URL does nol jump properly.
Far 1lye CharpSiack, you can use (he local 1P addrecs and the porn 158080 10 acoess o

For the ModeRed, vou can uss e local |P address and the porl =880 to access il

How 1o install InAuxDB, Garfana.

Thes LESEV2 (& mot pre-ratalied with inllusD8 and Sarlana, the users can naiall themn, sednfiusDR
How 1o upgrade the galeway node js 1o the lalest version,

The user can upEracs noda|s, sed lporage Modsis

How o balch register device on the buill-in Chirpsiack network server
The ussr can regisier devicas N Balch on (he galesay Web LI, sestiaich Regmio
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Why my gateway Is not Chirpstack?
Adter June 23, the delaul tnciory LPSEV2 pre-installed Chirpateck-Ya instead of The Things Stack he

usem can migrale to Chisteck-Vi, see Change TTH Sisck v3 1o ChirpSiack
How to disable the bullt-in server
Lge fhw following commands o start and siop the TTHVI semvice:

& siar
syelemcl start Hnsiack

# slop
systamoll glop fHnstack

£ snable
syssmcll enable Rnstack

2disabie
syslemell disabie itratack

Lhne the Tollowing commands 1o sian and stop (he Nods-FAed senice

B =ian
syelemctl atart nodedsd

# stop
syatamct] slop nodersd

# enable
sytamoll enable noderned

adisable
sysiamcll disable radeied
How 1o choose the Chirpstack server frequency SubBand
The user has o choose a SubBand il usmg CNATD, LISS1E ALUSTS, o AS523

Mate: Since the suibbands of the Chirpstack are counted from 0. us815 1 et the Chirpatack is egual to
LS55 FEE2 sa 1 your Lefa Adio s usig the LIS915 FSE2 you have fo choosa the Us915_1 as the Chipstack
FSH
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Enahe -] L
Genvice Shatus FRumnning
Samrpmr WEIniorH Chirpetack W4
Frequency Plan L |
A T —
T Wk 0
b e

=T

ks 4

[T

ushiis_ &

wsllh B

ueliih T

When the configuration is complels. dick "Save&Apply™

Hate: Whan addng the devicr profls, the selecied Region configuration |5 also calcdated rom 0, so ssting it ta
w151 comesponds fo USS15 Sub Bard 2
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5. Watch Dog

LP55-V2 supporls the Walch Oog but is not enabled by the previous releases{37023-11-24 |
The uses can be vie M balow method 1o erabls Waich Dog:

wgal P Ampd hitpsrepodregirc. comdetsasaioolfwetchdog/enabée_walchdog sh && chmod +x% Amg
enable_walchdog.sh &4& Amplenable_weaichdog. sh
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6. How users can access LPS8-V2 using serial USB

USE TTL o LPSE-YV2 Canneciion

Fort 1 of the UAHET on the LPFSE-Y2 15 (3k0
TED o= UWART RXD (Gray line)

RXD we-x UART TXD (White ling)

GHD «—x GND (Black line)

LPSEVE LART connection phalo
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Ire the PC o can use the serml pon (ool(Sueds as pully inWindess), you mesd o set the sanal baiid make
b 115200 o accass the senal conscle foe L PSEVE LPSE82 will oulpan s;pstem indo once power on as below

B FuTHY Comdguration
Citwgery

Sawmm
Ly
+ Temrad
Rpladei el
bl
Firifiifen
=- rdrs
N
1 By 5
T el
- SesipaTnn

LR

i opfers oyt FoTTY semmn
iy the it o W bu Cis visnd
|CIOMT REL"
._'“:,mm b

LI SiSeiel [lher | Tl

Lramrl el o JeseiE 5w S
Careusi Lrwmre

(T —

(SR

L]
) Nwpm () b 00 iy i bt ol |

Bl ] £ o
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0”8 Sa¥ | ?7 @

W serial-com3 [

rmﬂrymazlﬂﬂr—i
U-fAnot L £02L. i0-armbian (a7 OF 3022 - 04177317 +0000)
DRaM: 512 MiB

Teying o boot from Macl

U-foot 2021, 10-armbian (el OF 2022 - O4:27017 00000 ATTwinner Technology

CPL: Al lwinner al (susBT 16807

model: Oragino HotsPot Zero

pRaM: 517 miA

M mRcRLcOfo0d: 0, smoRIclO00on: 2, eecilcll00d: 1

LuiEHng Enyironment from FAT... unable to use mnc 1:1... Im: sarial
out: serial
EFr: sorial

HEL: by irterfFaced

ethl: ethernaT@LcIomd

card d¥d not respand to waltage select! @ -114
Couldn'e find partition smc 0O

Card did not respond to wonltage salect! @ =114
Couldn"t Find partition smc 0

starting UsE. ..

Bus wshdlclalld: uss EMET 1.00
Bus wusb@lcladion: usa ontl 1.0
Bl wsb3lcib00d: usa EVMCI 1.00
Bus wsb¥Ficibdfd: vsa ohcl 1.0
Bur usbELclcO0d: ws8 EHCT 1.00
BUs usbAlclcd4Do: vsd DI 1.0
Bus usbalcl 1 WsH EMCI 1.00
BuS usbRleld400: usa e 1.0

scanring bus oib@lcialdd for devices.. .

scanring bus usbflelado for devices.. .,
| scanning bus usb@lclbiDd For devices, .. LISH
scanming bus usbgicibd0D Ffor devices.. LEE Device i

1 s\
|
i
scanning bus wab@1lclcODR Tar du-.rﬁ:u:u.: i LUSE Device Found
. 2
L

Dt
USH Devi Fround
v

Found
found

scanning bus dsb@iclc4d0 for devices.. usE Devicels) Found

scanming bus wsb@1cldoi0 For devices.. USE Device Fiound

scanning bus usb@lcldind for devices,... USE Device oand
scanfdng wsh for storsge devides. .. 0 storage bevicels]) Found

autoboot in 1 deconds, press <Space- Lo Stop

| iswitch to Elrﬁtfnm o, 0K

| |mmclpart 0} 15 cwrrent device

scanning mec 1:1...

[ |fFound U-Boot script /oot /boor.scr

3772 byres read 1n 1 ms (3.5 miB/s)

F¥ EMeCulimg script &t 43100000

U-boot Toaded From e of secondary =0

Card did not_respond to voltage select! @ =110

Boot script loaded from sec

202 byres read 1n 1 oms {197, 3 k98/5)

11638000 bytes resd in 249 ms (44,6 wiB/s)

TEIG3E4 E!pr'_ll:p read in 167 ms (44.7 Mig/s)

] ——

-

7. OTA System Update

LPSEY? SLopors syitem auid-undare via OTA, please e2e Wle WAL 1or e derail of 1his keaiura

7.1 Auto-update method

The Qelaul, sach garsway will Sraiiis (he Suo-Leaaie Tuncion
this fureton will be frpgesd avery bood and ewany midrght

Lis2re Can enabialisabie 1Ty Wab Page
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Package Management SR Sacon
Genaral Setings Gl
E nabin s gy Bood -] Bam Up [ Rastive Gonlig
Enabin uprdsts svory day mednaghi -1
Rl | Al
Cofe Packages R
Hare Cismrert Version
EragnG Singx ik Rt W Heslt-in S
drmgno-es 2330500
draginotwd H0IA0L07 Farasge Manngoman
ArupEnops MI23-00%-30
drageng-taithack 2100 05
7.2 Manual upgrade method
1. Using the Linux command fo upgrade (he syatem
apl updaie && apt Insiall “dragino’

2} Lipgradm tha systam via the Web page bution of "Mamea! Updale”
Waote: this mathod nesds aboul 10 mins, =0 you will gel the log alier 10 mins.

| i oo sty b -] B i | Fiessre Conlig
Ewilin lsli sviry day malsgn - |
Rtk / Fpgad
Gore Pachnges Famied
MaaTre ot Yaduh
e PR SETT04-0T gl - S
hage-h MM
gl FRE-NAT | maie bl e
AL Pl K
iR Stk T 55
TR DD TR R iR
b s & e g eZiail P i ¥ | U-:l_...-:
Package Auto-Lipdaie Log

8. FAQ
8.1 How to change Hosiname

By default. Hostriame & dragine-weoood [ the user needs to changs the hostnamea. the user neads 1o access the
fnux console of LFS8¢2 and enter tha Tollownng command

hosinamect se4-hosinams draging-1 23456
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\ = LI1;_>~ 7.-.--'-:|—

8 O Mo
s LR LA
selcome 0 Armbian 21.02.6 Jamry with Limus S L5 2E-draginohpls
oystmn Tosd =, ! up tima i min
Mumnory unage: % of JHlM TF & Ly e R R IF ORI
- I i L L T
CPU Tempz i image af / A oaf %6

it Toolng wed say 17 O 00Te4% TOXE From 10030 2,000
roatddraging= 1 i0- hostmameet] set-hortnape draglno-1234456
FoatRdr sgimg= 23856 c= robaoot

Alter the configuraiion is complete, un *rbool® 1o redkan the gaiaway

8.2 Build-in The Things Network migrate to ChirpStack
Migrala gueda:
Tirstakiliza the compdstion of the migeznon, The vesrs can migrats none of 1he kobowsng waye

Mathod 1. Using tha Linux shell,
athod 2, Flash a new Image with the Chirpstack

Method 1: Using the Linux shell

et sk Bl Rt 3 AR

ik . :J'rlﬂ:anad. H n’lrnn’mum]& :hlrﬂm

Method 2: Flash a new image
Image fash staos How 10 Rach 3 new maga’ OF) to 1he galawaw | PSEIVE]

8.2 How lo reduce the 4g data consumed

11 The gaieway will chaok 1ha retwork viaping 1.1.1 168 8.8 Bwhich will corsumsa lof of dals, youcan sl e
il e o e dala consume
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Pasditid i | mmm e Btk Up ! Aesiome Canlig
Fasawod dsimmi = | Ol Risbool  Resal
TumnZong
o= _ Ramile L
T T ‘ez
Packaga Managamani
HTTP Web Senvice
Enabia HTTP Sewice 5
SHHTTP Por [ — (T B |
Terminal Gervice
Erabie S5H sonice @
Sl S5H P F7 St SR Bwrvion
FallBack Bervice
Enal:ia TadBack sunels &
Eof Faillack hddeen.  [TIDZEERS At ¥ ot arres
Alva
Piptwemk Chack fima | & 54t e tirm

2. Changs the LoAa status package interval trme: It does nol allect the connection betwesn the galeway and the
server, just the stanis packet mieral
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|5'|.IIF=|:unl|F'vr'm¢r_w;; T |
eI il Furaps Btbsias t4s-0'e) ~

Biatic GPS coorginates 7
Ennbin Sair GPS i Adifudn {m) [458°
L mtrtuge [fiTohem | Longrtue VL Fanond

Curennt Mode LoRsMAN Semeon LIDP
[Barvahiply || Dbl || Cance

3. Disalohe the auto-updale

i Bl 20030407

e 3TN0

g R W

rhegranje o AR EL

dimgers: Sty ba B

Anmhian-bap-ci-cmgongls i Bk

b v Dl Qg ey 1320532 M Upatats |

Package Auto-Update Log
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6.4 How to connect the helium blockchain as a Dala-only hotspol

apt update &8 apd natall helim-galeway

8.5 How to change buill-in LoRaWAN Server from ChirpStack vd4 to
TTN Stack v3.

By delaul, the LPSEvE's bull-in server & ChirpStachk w4

I the usar needs to changs e built-in sarver from ChinpSiack v b TTH Slack v3, the Lser nesds o download
the image and Nash il bo the LPSEE gateway

itlpa e dioabax convaclNawiavwd Sdaanammrided/draging-LPSEVa-TTN 231124 rar?
plieyenrfilled| bBenG |0 TyrinpiduiSdi=0

Image fash steps. How to liah o cew image (DS i ihe galssnyLPSEVE]

8.6 How do | view galeway logs
8.6.1 LoRaWAN Log:

Semiech UDP Log :

When ibe gameway siars LoRaWAN Semiech LIDP, users can check the logs of the Semiech LDP in the LogRead
== Gysiem Log inlarface
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System Log it
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Station Log

When 1he gateway stars Basic Slalion, users can chisck the [ogs ol the sation in he LogRead - Sysiem Log
mnterlace

Page 48 /80 - last modifiad by Xiackng on 2024/03/20 14:19



Usar Manual Inrﬁﬂmma,n nn-hrh LPS8v2 — LoHaWAN Irdnm'ﬂum Lharw

— ——

LERMI Chunizmm: Gty Dl
Bue 055 Banivw BAL 08 fllh DWA| Loma bl || bheh fashe Mawiims i -

B4 besiss B3 [B inim Vel Ralish Techiclops. Cwm ETTRELY Wiisdeis sdaris

Ol asrivw 031 TV 1868 LN Limww Fosrsrs o &8 resr il

Biaies 181 1 ok 0 L Fosfed dais 1 | i kel M‘“‘

BT Bemiem O TH Tidh SEG] Loy Fesdwizme 06 emn sl

05 Bawyrn W11 10 N PN Lo Pewsiwsgon 1] pee el 1
B i beiea BEE ) et oEl meecval Beslai Rbsiees S lia B LI i . |
Has B2 Bmice 1 1D 1k PM Lomn Pomdbuigm 04 ot dub |

Boal ol
[ Rymomoay Reiah i Lisis m pbieead 0 Ok sl
] BB Luss: swpie Bt 43T ot el S5 o llies e i oger SR Iealouas be ks Fartids amisnas 6300 lueeidal H
BHP R CE R Al e ke - nefile disEreen § RO B8 Spreerea- oW 3 D0 000 UL RO A e e 01 B BT D
i I.gﬂi il Fisnsima LIS alTh] iavidion § @B, ees el W0 |
| K. M e irarienctions waibkls poiciasy §vioen oels
1 % I FE AT aewnlideian dwia peds, T3 shinsion ek isciem swde
|! B BN e e asls]l @7

Iﬁ-lrr-hrr Mo p oywie wrmemm| er
B eum Fermcowd 101 B8 w fdiArmT |
| LS T yemer |
Prawicus Log: sratioes

) R LT e R (I Ereedr =
AT O LN B (RED R [T PRILL R O - L ECTIL N TITEVITS G SR el o seci PP CTEETTIOAS B briss I

ECIFRHEH R H ST
e A T -lJ -r:I-- EFLATNNLIY mbe i B oo B 8 L RO | BER” ©  mhiirei) Bk o TYTTTTT ECixiadl Fimtadiidl
EEtec5-L0 L 1D (RS0 DO NN e G OFTESC bmieall B i L e e O VP ¢ el i Rl R Feis AT
yir|| EET N wir TENALEE Gd st

B vann’:hﬁhl o e e L L T ek e B L e e TR e T e

EUT M 1T OLENE DTN e R i efwir opim e @ fooee @ LW wer d-Epee - HesswlE 60 L S
£ I - T
BT =0 2 ﬂ'.ﬂil M R DORC FAILL AR EEEE B TR I.I.LI WL e L = el pmortiies P[0 B s
A HCTH PR TS O e
S-pB-LT NE {0 . Y el B WOW Fill] el Sheu - LW IERE BN LTREE mede il lesil sliaeuiield EELIRIEEE B e
SEPTIOFIRN L | TR A T T
EE-ERT B R 10T DI AR R L TR BEE T sed B peir— W e R . - wel bR R S TIPS Fad )
U] AR W sl (B bEEAL N Bpai i

[P T 17 4, 711 CTOE W) W RS L EE TP GTWIE merh B e B e WS T — e sl Bl TITEITT Fove el Mol
Iﬁm— .. BT miesiLilbedik JF e

8.62 4G Leg
This user noeds (o access the Linus coneche of the gateway and snier (he kollowing commarnd
cal ‘varlog/gmiog.tx

Page 49/ 80 - last modifiad by Xiackng on 2024/03/20 14:19



User Manual lor All Gateway models - LPS8v2 - LoRaWAN Indoor Gateway User Marual

|mtwu;.1~ln:|.u-_-m Al o, il T,
ﬁa;icﬁ ﬂ Flmd ¢ .L.n' lllu1-|-'.!' L letvarmur=8sfe 0 1w diheit =B 84 bue=0i00r, deslsodg
s L E —Ilr B s (gt -enfm) '
| Wil IJ.:LE stw r B = S Ere)
i Lard Ariear = o paEn. BT ivER earilEs = LR IE TS
“:|, :||.r1nq'.u Siritiem skl 0F ED mle
AR=pE_DN:ET i Fil = B
El Itﬂl f# it GEC &0 Pl = 30
LR _OF 3L a8 Gar el lwimmes = 4
S _DPET I WEE el @I eniNAY = W
R TR ET (1 GET CRIEmnE - |
,!ﬂf'li:jil'_l.'-'.'j REL © EATTRGM =
o=jB_OEsgF L rmtu.u.-.qr-nu-nm mﬂ.‘lw
I0-18 AN EriTa: rmmt’lﬁl l! m'l'ﬂ-l'l.lh adre
EERE BRI F‘-l-l
(D=8 03T 107 I el LT HI'I
-8 O BTl ri_'l"l'lh"'ll‘ ﬂrﬂ 480, =mHL: ], P‘E' I“. NajaCap: kTE
,I.H-J:I._E'I'I.T-I-EI FPgeEy TEHIErya E. EUE L RTE L R LR
RLE R E RS 1 i)
TSR b b Irlzﬂli.:luhll
[R5 .LHI'.'ITr Il # woiiiet sl ) widoreert el Fedilindls | SalTIROED
lg- [0 | 6 el & 1 Ty wsarkt
~I8_OF-EF=ii: iy wifhe EF 8 = = ﬁ
(A= 1E_gpia g ar: ¥ 1:":1? ':.l"l_'h*_ﬂ-fﬁ k ri 1"- Fal) w0 gue dj melddewsi, B9y e
FE ST T i 1n
RO =L R DT T R lJIl TR A e g e
- B pmiajkt ik |r+,qu+q
Fp-1A_ 0N a3 kr s Dy = =i -4 5 = =gl
18- LE AF AT QgL 11 [reiCoenach  erit atm | HIMCENRECTLN
::I:i- B ONsT axiral ool 1) sl 0,001
R R DN 4700718 flﬂt ard] tenar
- Lﬂ!:lfrﬂl.:!!l Eiwira auEd BECD 8 13 FEl BetwcheR. apat 11408 Pl
TS FENETT R TPl arEs wo: -lh' =l s DEUACHeS, DETAlapT Aseisim
= AL T TON T l:ﬂ Jlri:1uﬂiul WL | HI;. O, PEI T, DRSO -
An=1E_N3: AT T IERD h rIT'II'Il! Lihh
18- e N2 47 CWT 1dkd dll-‘t
L0 LR I lll-JT-!ﬂ‘ 1 IFIJHII':E.I“‘*-II. .'1‘ mu'-th.l.u‘t lidregilee tmDad B, Bus=0s02, S 0aiwl]
B ERC N AR T aurs 1 ul g ! Al - will
IF-ZE:-_H'I'-ﬁ!_‘F.'.'E utm f:-”ﬁ'd o= E‘?‘ﬂ P £ A5
» L3P RAT LA VelF o Sl _msiEn. Tl Ta il T AW ]
'-:ﬂ'-il-_ll SHRLEF G drideE aiElE R gD EmlE
(Ao NNAR T H = B
iR AT i aot Citeiiwiil = 29
‘:.'l:l-r.l._l;lhz-it-_'l'.' g ciipnross =
B-18 irg;ds:aF Cur I'Iiﬂl'l -
(A9 LR DR g a7 et o himitis - 4
LD DX a8 7 B ) aat clitencwind = §
D= Ea_ T am e 1-' ||.||.|.-.i|n:nu.lm =y [ L R T T
(R0 LS NN AR E J 13 mt.ﬁﬂl EEE_alllsT
II:*E..EI'--IE rﬂl‘ltﬂlll‘r‘ l
B UN AR I s LR AT 11 .-.-r‘n
FU-1A_UP AN TN oy *'ﬂ-lll'lilﬂ-ﬂll Al OO dmD, Wl 0, FRL Dl b, OFISCa)) WeENIN
TP NN B LT fouerytat s ml l IFeiEormeact ursrete . ITETMELE TEE
B0-FE Dy Ak 20103 |"|" wadrdd 0.0 3 0
| 34h- LEEE R I:I-'I"P i P
e Lo b B i wanf il
S0-IE U002 it wEiL

8.6.3 Dmesg Log
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8.6.4 Record Log
Users can record DMESG bogs and LoRaWAN logs on the LogRead --»Record Log interface
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8.7 DIN Mount Reference:
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9. Trouble Shooting

9.1 | can't log in to the built-in Server TTN Siack which shows 'Login
failed’.

) Login failed

There was 2n erfor causing the iogin tafail This might be dus to zsrverside misconfipuration or 2 browess-

oookis problem, Blease try togging in szain, If the ermor perzists, pleass contsict an ad minististon
We're sormy o the incanvenismoe

dacktologin

erroTipks/web oautholisntrexchange

0 B53F

TE38a0E540ETEc8270ebdo 858040

nEmssEIce g erirors

BEL== rEQYEIT

AESSage. FOrEST rEgUEsST Io mrl] FaIilag®
artriouzes

"oy polEE

Rl http rEgino-Ydbscd Bl datth ) ol =

B Cooy toclipboam
This is caused by the inconsistency between the buili-in TTM-Stack domain configurationand your ogin URL,
By default, tn-5tack uses the gareway's domain rame for LURL resalution, but in some retwotks, they prefer o
resolve |B-vd addresses,

Soyoucan change the domain name of the TT M-Stack configuration tothe |Pyd-address.

Click the update URL butiton to configura the URL with the currant sth port addmes.
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Built-in Server
Type Hams Simiurs WAL
LA TRt Fstiieg | hilegin "ru.:.uuuuumul ]-.1.—- . (5 | Rt T,
BjgSnmmi Saee gl [l Tt ik sl 3 B I [r—

9.2 The built-in TTN status is "Not Running” and the URI is
"dragino-123456". How users fix this problem

Vihen fhis problem occurs, click "Update To DEFAULT" his problem wil be fixed

Type Mame Status URL
o
LoRaWaN.Server T Ehack pop— [T Pt 1 TR s
Lipaiy Ta BB e 1 FYLAR Vg e DEF&IE ] it THE: [T
Apgillcation-Server ok fat Faitinrg ik penn TR UHEY | Waint et

9.3 Fallback IP does not work, how can users check

When the compiiter has completed the above fallback |P confguration the LPS8y2 Web L is slill not accessile
via fallback 1P,

L. Check whathar the configuration is comeci

Fun the CMDC command o ipconfig and ping 172 31 2549 294

i this falls, e usee meeds b reconfigure.
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2 Check whether the Frewnll is disabled

il 1he firewad |5 nol down, (hiswill 8fec] aopess] 2 171 O W Y

9.4 Click "Manual_Update”, why there is no response?

Whs you ok “Manual Lpsats® e gateway wil Frish uoaiating walhin $0 rruiss anchdisalay | e o poas 1o
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N Curment Varsion
dragina-hilgd PO 0-07
fraging. i M23-05-24
draginciad HHOT
raginnans 2230574
idragine-laithack .07 0
armbign bl Crageahpdz F 0246
Wuie image curenldraginghglls 72052
Package Auto-Updale Log
TER-r-24 0P a1

Lsrvad Led dedisi—si
WiFING Y danr sart howw 6 rhakle €11 poteiisse Ded widh osdien in zorspli

Besling packags liees, .,
Bt [ding depridenry Tree. ..
Bimed oty #totn iadaimal ik . .
The Eollowing packages will b= upgraiml
demperoul
| uppradsd, ® neely pertalls® 0 tu ppmms el 3 opet upgiaded,
Beed 55 pril L. TW B0 off awchivas
hftaE Wikid speratien. 00 of slditiees]l diob gpeie w1l b el
i1 Eidp [ eepoodrapize son jemar amin aceff drapine-ug all S0F-EE-3d [ T EH]
drboonf! Enabls fa imvttalice fromimed  [alay

8.5 Why the LPS8V2's Access Point does not do not appear &
Fallback IP unable to access

Earlier versions of the LPSEY2 which missing the AP diver and not installed the faliback package, so the users
have o doan exira updabe,

apl update &% apl ins&ll "dragina’

woet -P /mp/ hiltire
Wmmgmmww
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8.6 How to reset the bullt-in server

1) Bulid-in The Things Netwark

2) Build-in Chirpsiack
Users nead io click “Hesetr on the Senver—=-NetServer imerface, ChirpStack will be rasat,

E i B Launch
Servacn St Hunmng
‘v My Eharpstack Vi
| Reset Chestack o
F gy Plan | ElAiR w
= Mangement

10. Supports

I youl are expesiencing issues and con't solve them, you cam send mail 1o Jupoea@draging com
Wiih your gessiion as deiailed os possible. We will reply and help yeu in the shortest

11. Reference

+ Instal Tage Corec Reler nstall Tage Core In LPSEE in nsiiuciion
« Advance O Relerence Guide for LPSEv3.

12. Order Info

LPSE2-KKXE-YTY
e Fraquency Band
« ASEEY LoRaWAMN ASSZ3 band
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» AUGIS LoRoWaAk ALISTS band
» ELa8d LoFaWanN EUBGE band
KRS LoRaWAN KR%2D bard
US98 LoRaWAMN L5315 band
» INBES LoRaywaN IN3ES band

YYY. 4G Celular Gption

 EC25-E EMEA, Komea, Thailand, Indin

¢ EC25-AFN AmorcaVenzan, ATST(FiredMNef), LS Celufar Canpda Telus
= ECZE-ALUX: Latin America, Maw Zetand, Takian

« EC25-0 Japan DOCOMO, SahBank. KDDI

Mere inlo abaul valid bands, plegss see ECPE-E produi] page

13. Manufacturer Info

Shenzhen Dragino Technology Developmeni co. LTD
Reom 202 Bck B, BET Incubation Bases [BasChengTay, Mo.8 Cal¥unRoad

Langiharng Strest, LongGeng District | Sheazken 518116 China

14. FCC Warning

This eguipment has beeh tesled and Found to comply with the limits for a Class B digital device, pursuant to Part
15 of thwe FOO Rules. Thass fmits are designed b provide reasonable protechon against hanmbul imledemnce o a
rasdential instalation This equipment generales uses and can radinie radio frequancy energy and, IF nod installed
and used |n accordance wih e nstructions, may cause karmiol inlerderencs 1o radio communcalions. Hawevsr,
thare | no guarantes that inlerference Wil net accur in & paicular instaliEen, Il this equipment does cause hermiul
trterlerencs to rad o televisson reception, which can be detarmined by furning the eguipment off and on, the user
i ensouraged 10 try 1o comec the interforence By one o more of the Tollewing moassos

= Rwormnt or melecabe the recermg antenna,

= |ncranse ihe sepambon between ihe eguipment and mosiver

= Gonnec! ihe sguipment ntoan cutlel an a circud different from that lo which the recasser 5 conneched
= Gonsull the dealer or an exparmnced radi TV 1echnician for help.

Changes of modifications not expressly approved by Ihe party responsible for compliance could woid the users
authanty to operaie the squipment

The antennafs) used lor this ransmitter must e nstalled to provide & separathon distance of at least 20 cm fam all
persons ard musd nol be o-located o oparating in conjunction with amy ot antenna or transmithor,

Contains FCC ID: ZHZR8601
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