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Thereis not one loTnetworkingsolutionsfor all
AboutAV

Broad variety of wireless

standards, industry bodies,
technologies for different types of
networks:

* Body Area Network (BAN)
* Body Sensor Network (BSN)

* Medical Body Area Network
(MBAN)

= Personal Area Network (PAN)
= Home Area Network (HAN)

* Nearby Area Network (NAN)
= Local Area Network (LAN)

= Wide Area Network (WAN)

= Global Area Network (GAN)
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Source: Goldman Sachs, IoT Primer, September 3, 2014; ‘Internet of Things: Making sense of the next mega-trend’
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A Smart infrastructure project wish list
AboutAV
Networking in loT A Low cost infrastructure setup & operation
loT Needs - -
s A License free operation
Pros &Cons A Long range and low power sensors and actuators
LoRaWAN _ _ _ o
TechnicaAspects A Straight forward solution development with existing software
LoRaWANacts and hardware development tools
Overall Setu : : : : :
\V-Sense Netwi’)rk A New and wide range of possible business case applications

Applications

Contact
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A wireless solution first choice
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Many standards already available
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Pros and Cons

Local Area Network Low Power Wide Area Cellular Network

Short Range (LPWAN) Traditional
Communication Internet of Things M2M
40% 45% 15%

Well established standards ik pong\rNc;::sstumptlon Existing coverage
In building Positioning High data rate
Battery Live High data rate Autonomy
Provisioning , Emerging standards Total cost of ownership

Network cost & dependencies
Peen sooe @E)|| LoRa =28 3/ y 4G
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Our choiceLoRaWAM
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LoRa Alliance

Wide Area Networks for loT
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LoRaWAINtays for
AboutAV
Networking in 0T
|0T Needs LoRaWAM is aLow Power Wide Area Network (LPWAN)
Wireless Standards specification intended for wirelebattery operated Thingsn
Pros &Cons regional, national or global networkLoRaWANarget key
LoRaWAN requirements of internet of things such secure bidirectional
TechnicaAspects communication mobility and localization services. This
LoRaWANacts standard will provide seamless interoperability among smart
Overall Setup Thingswithout the need of complex local installationsnd
V-Se_nsg Network gives back the freedom to the user, developer, businesses
Applications enabling the roll out of Internet of Things.
Contact Source: https://www.loraalliance.org/Whatls-LoRa/Technology
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Networking in 0T

loT Needs LoRa® MAC

Wireless Standards
Pros &Cons MAC options

LoRaWAN
(')I'eShnicaAspects Class A Class B Class C
| oRaWANACts (Baseline) (Baseline) (Continuous)

Overall Setup
V-Sense Network
Applications

Regional ISM band

Contact
EU 868 EU 433 US 915 AS 430 —

SourceloRa&Alliance
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Pros &Cons E

LoRaWAN :

TechnicaAspects ! LoRaWAN

LoRaWANacts : Slave
I
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Encrypted

»  LoRaWAN
Master

Encrypted

Overall Setup
V-Sense Network
Applications

Procefssor
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Contact i
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LoRaWANKeyfacts

Very young technology / standard: 2015 <pecs

0.3 kbps to 50 kbps data rates with adaptive data rate (ADR)

Unigue Network key (EUI64) and ensure security on network level

Unigue Application key (EUI64) ensure end to end security on application leve
Device specific key (EUI128)

three end device types: Blirectional enddevices (Class A)-@irectional end
devices with scheduled receive slots (Class B) adadgtional enddevices with
maximal receive slots (Class C)

Sensor with up to 10 years of operation

Several cloud based middleware infrastructure already existiognércialand
open access based)

In EU duty cycle 1%
Application packet size: 51222 + 13 bytes
Number of messages per days: e.g. TTN messages (10 / 150)
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LoRaWAMverall setup

Concentrator Network Application
End Nodes /Gateway Server Server
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3G/
Ethernet
Backhaul

vending
machine

gas monitoring

LoRa® RF TCP/IP SSL TCP/IP SSL
LoRaWAN™ LoRaWAN™ Secure Payload
AES Secured Payload

SourceloRa&Alliance
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