使用E890和E78建立LoRaWAN网络

	LoRa调制是一种低功耗广域网通信技术，是Semtech公司专有的一种基于扩频技术的超远距离无线传输技术。 LoRaWAN是为LoRa远距离通信网络设计的一套通讯协议和系统架构。它是一种媒体访问控制（MAC）层协议。[image: ]
	LoRaWAN在整个流程的中充当MAC的功能，而LoRa调制充当物理层。
[image: ]
	LoRaWAN网络主要优势体现在低成本、广域连接和低功耗，同时具有较多的开源平台可供使用。下文将简单描述使用亿佰特E890-470LG11和E78-470LN22S同开源服务器平台-Chirpstack快速搭建本地LoRaWAN网络。

1、 Chirpstack服务器简介和搭建
Chirpstack是一款多组件的、部署简单的开源服务器，同时也是使用最广泛的LoRaWAN服务器。本次安装使用Ubuntu18.04。
1. 安装环境
快速搭建验证平台时直接使用Chirpstack-docker这个项目，可快速部署服务器。在要搭建的服务器上安装docker-compose。
在Ubuntu终端输入：sudo apt-get install -y docker-compose，输入docker-compose versio时，会显示docker-compose版本，此时安装成功。
[image: ]
2. 获取文件
获取chirpstack-docker文件有两种办法，第一种直接从github下载，第二种使用git指令获取。github地址：https://github.com/brocaar/chirpstack-docker。
使用git指令获取项目，输入指令：git clone https://github.com/brocaar/chirpstack-docker.git。
[image: ]
3. 修改服务器配置文件
切换路径到chirpstack-docker下，输入指令：vim configuration/chirpstack-network-server/chirpstack-network-server.toml，按照下图流程修改该文件。
[image: ]
4. 首次启动
输入指令：sudo docker-compose up，初次使用时会一步部署所属要的环境。
[image: ]
部署完成后如下图，此时服务器部署工作全部完成。
[image: ]

2、 网页配置网关和节点信息，并通讯。
首先需要保证所使用的的电脑和网关能顺利连接服务器，比如本地服务器时，确保配置电脑、E890网关和服务器处在同一网段，又如果是公网服务器，确保配置电脑和E890网关能连接外网。
1. 网页配置
打开浏览器输入：服务器IP地址:8080。默认账号和密码均为admin，请第一次使用时注意修改密码。
[image: ]
2. 生成服务器、网关和节点信息
A. 生成服务器信息
点击左侧栏中Network-servers，网络服务器名称根据需求设置，网络服务器地址必须设置为chirpstack-network-server:8000，如下图。
[image: ]
			点击左侧栏中Service-profiles，然后点击右上角+ CREATE键。
[image: ]
按照下图配置服务器参数，服务器名字根据实际设置，网络服务器选择上文中的网络服务器，红框参数依次是最小ADR空速和最大ADR空速，默认一般为0、5，根据实际使用，可调大调小。
[image: ]
B. 生产网关和节点信息
点击左侧栏中Gateways-profiles，然后点击右上角+ CREATE新建一个网关种类。
[image: ]
网关类型为E890，红框为网关的状态信息上报周期，E890和网关均使用默认的30秒。
[image: ]
然后点击左侧栏中Gateways，点击右上角+ CREATE新建一个E890网关。网关参数中红框为网关ID，同个服务器不能使用相同的网关ID，E890网关默认使用00 00 00 00 00 00 00 FF FF。
[image: ]
打开WiFi，连接网关的WiFi，名称为EBT-E890-XXXX。浏览器输入192.168.10.1进入配置页面。密码为root。网关ID默认0000000000FFFF，并修改IP地址为服务器的IP地址。
[image: ]
C. 生成节点并通信测试
随后生成节点种类和节点信息。点击左侧框中Device-profile，点击右上角+ CREATE新建一个节点种类。
下图是E78-470LN22S使用的参数信息。
[image: ]
[image: ]
点击红色框，开启OTAA模式，OTAA和ABP模式具体区别请参看LoRaWAN规范中的描述。简而言之，OTAA比ABP模式更加灵活，易于部署。
点击左侧栏中Applications，点击右上角+ CREATE新建一个应用，命名为E78。
[image: ]
退回上一级界面点击e78，点击右上角+ CREATE生成一个节点。下图中红框为DevEUI，之后设置节点信息需要这个参数。
[image: ]
			随后点击图中红框图标生成APPKEY，
[image: ]
			按照E78手册中的AT指令设置E78的入网信息，并申请入网，如下图。
[image: ]
			此时成功搭建E890、E78和Chirpstack服务器组成的LoRaWAN网络。

3、 结语
使用chirpstack和E890、E78能快速搭建LoRaWAN网络，对于一些需要快速成型的项目有很大的优势，同时利用Chirpstack的拓展功能，能快速与其他服务器形成配合。
image4.png
ebyte@ubuntu:~$ git clone https://github.com/brocaar/chirpstack-docker.git
Cloning into 'chirpstack-docker'...

remote: Enumerating objects: 214, done.

remote: Counting objects: 100% (29/29), done.

remote: Compressing objects: 100% (22/22), done.

remote: Total 214 (delta 13), reused 13 (delta 6), pack-reused 185
Receiving objects: 100% (214/214), 43.57 KiB | 213.00 KiB/s, done.
Resolving deltas: 100% (93/93), done.
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# See https://www.chirpstack.io/network-server/install/config/ for a full
# configuration example and documentation.

#

# This file is for the EUB6S band. See the examples/ folder for more

# configuration examples.

[postgresql]
dsn="postgres://chirpstack_ns:chirpstack_ns@postgresql/chirpstack_ns?sslmode=disable"

[redis]
url="redis://redi

[network_server]
net_id="000000"

[net er .band]

nane EHCHCNTO

[network_server.network_settings]

4
[[network_server.network_settings.extra_channels]] IS
67100000

[[network_server .network_settings.extra_channels]]
frequenc: 67300000

min_dr=6

max_di

[[network_server .network_settings.extra_channels]]
frequenc: 67500000

min_dr=6

max_di

[[network_server .network_settings.extra_channels]]
67700000

67900000

[network_server.gateway.backend.mqtt]
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ebyte@ubuntui~/chirpstack-docker$ sudo docker-compose up

[sudo] password for ebyte:

Creating network "chirpstack-docker_default” with the default driver
Creating volume "chirpstack-docker_postgresqldata” with default driver
Creating volume "chirpstack-docker_redisdata” with default driver
Pulling postgresql (postgres:9.6-alpine)...
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fcfo5436ba2e: Pull complete
Digest: sha256:c71f7246b58f48120402bFf3d042d3b5b6775629F640a405d9b7620473457e50

Status: Downloaded newer image for chirpstack/chirpstack-network-server:3

Pulling chirpstack-application-server (chirpstack/chirpstack-application-server:3)...

3: Pulling from chirpstack/chirpstack-application-server

ba3557a56b15: Already exists

3ef84a43f409: Pull complete

celc448cace9: Pull complete

Digest: sha256:61ae6e78206e25836bf9b26F782b5d66b2c5e66dd773592d76481F5003c74a%

Status: Downloaded newer image for chirpstack/chirpstack-application-server:3

Creating chirpstack-docker_mosquitto_1 . done

Creating chirpstack-docker_postgresql_1 ... done

Creating chirpstack-docker_redis_1 ... done

Creating chirpstack-docker_chirpstack-network-server_1 ... done

Creating chirpstack-docker_chirpstack-gateway-bridge 1 done

Creating chirpstack-docker_chirpstack-application-server_1 done

Attaching to chirpstack-docker_postgresql_1, chirpstack-docker_mosquitto_1, chirpstack-docker_redis_1, chirpstack-docker_chirpstack-network-server_1, chirpstack-docker_chirpstack-gateway-bridge_1, chirps
tack-docker_chirpstack-application-server_1

chirpstack-network-server_1 |t 021-11-05T10:00:51.533049389Z" level=info msg:
chirpstack-network-server_1
chirpstack-network-server_1
chirpstack-network-server_1
chirpstack-network-server_1

band=CN47@ doc:

“https://www.chirpstack.io/" net

tarting ChirpStack Network Server
torage: setting up storage module
2621-11-65T10:00:51.5331981262" level=info msg setting up Redis client”
021-11-05T10:00: 51.533232462" level=info msg="storage: connecting to PostgresQL"
021-11-05T10:00: 51.5428415142" level=warning msg="storage: ping PostgresQL database error, will retry in 2s" error=

ial tcp 172.18.0.3:5432: connect: connection

16361064560 mo<auitto ver<ion 2. 08 13 <tartina
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Gateway-profiles / 890 DELETE

Name*

€890

A short name identifying the gateway-profil.

®c1vay reports its statistics. The recommended value is 30 seconds.

Enabled channels *
0

The channels active in this gateway-profile as specified in the LoRaWAN Regional Parameters specification. Separate channels by comma, .g. 0, 1, 2. Extra channels must not be included in this lit.

ADD EXTRA CHANNEL  UPDATE GATEWAY-PROFILE
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GENERAL TAGS METADATA

Gateway name *

€890

The name may only contain words, numbers and dashes.

Gateway description *

€890

Gateway ID*

00 00 00 00 00 00 ff ff

Networkserver *
ebyte

Select the network-server to which the gateway will connect. When no network-servers are available in the dropdown, make sure a service-profile exists for this organization.

Service-profile
ebyte-e890

Select the service-profile under which the gateway must be added. The available service-profiles depend on the selected network-server, which must be selected first.

Gateway-profile
e890|

Optional. When assigning a gateway-profile to the gateway, ChirpStack Network Server will attempt to update the gateway according to the gateway-profile. Note that this does require a gateway with Chir

[J Gateway discovery enabled

When enabled (and ChirpStack Network Server is configured with the gateway discover feature enabled), the gateway will send out periodical pings to test its coverage by other gateways in the same netv

Gateway altitude (meters) *
0

When the gateway has an on-board GPS, this value will be set automatically when the network has received statistics from the gateway.
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GENERAL JOIN (OTAA / ABP) CLASS-B CLASS-C CODEC

Device-profile name *

E78

A name to identify the device-profile.

LoRaWAN MAC version*
1.02

The LoRaWAN MAC version supported by the device.

LoRaWAN Regional Parameters revision *

B

Revision of the Regional Parameters specification supported by the device.

ADR algoritm *
Default ADR algorithm

The ADR algorithm that will be used for controlling the device data-rate.

Max EIRP *
14

Maximum EIRP supported by the device.

Uplink interval (seconds) *

5

The expected interval in seconds in which the device sends uplink messages. This is used to determine if a device is active or inactive.
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GENERAL JOIN (OTAA / ABP) CLASS-B CLASS-C CODEC TAGS

Device supports OTAA
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Application name *

e78

The name may only contain words, numbers and dashes.

Application description

test

Service-profile*

ebyte-e890

The service-profile to which this application will be attached. Note that you can't change this value after the application has been created.
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Applications / e78 / Devices / Create

GENERAL VARIABLES TAGS

Device name *

€781

The name may only contain words, numbers and dashes.

Device description *

test

424701000000 00 01

Device-profile *

E78

[J Disable frame-counter validation

Note that disabling the frame-counter validation will compromise security as it enables people to perform replay-attacks.

[J Device s disabled

ChirpStack Network Server will ignore received uplink frames and join-requests from disabled devices.
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Applications / €78 / Devices / €78-1 DELETE

DETAILS CONFIGURATION KEYS (OTAA) ACTIVATION DEVICE DATA LORAWAN FRAMES

Application key * msB 0 ©

For LoRaWAN 1.0 devices. In case your device supports LoRaWAN 1.1, update the device-profile first.

SET DEVICE-KEYS
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cbyte@ubuntu:~$ docker-compose version
docker-conpose version 1.25.0, build unknown
docker-py version: 4.1.0
CPython version: 3.8.10
OpensSSL version: OpenSSL 1.1.1f 31 Mar 2020

ebytegubuntu:~$ [




