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What we do Connecting deep all

Usual LPWAN

(Low Power Wide Area Network)

under boundary conditions

0):7:Y,,V:C Net

Connecting deep all

Objects hard to connect & control Objects hard to connect & control
need to extend infrastructure : can rely on their neighbors
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Connecting deep all

The 2 pillars of the solution

@ User Device

. User Orchestrator (] o-..
‘ oo, ‘

9 hops

from the Gateway

e o0 o o, 1 km
ON-Node —Q ‘ ............ ‘ ' ......... oo B “ .. Between objects

65K

Objects in the network

= ST e 25000 ha

coverage

ON-Node o . | ©
Software Stack installable into any ® :
LoRa™ sensor/actuator without the need ‘

o
of hardware redesign ® © 06¢ °o
®

ON-Edge

ON-Node stack called by user application
with extended features & privileges to
manage the network cluster

Connecting deep all

TNet  LORA
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1st benefit LARGE & DEEP COVERAGE

ORAMA-Net is a LPMHN (LoRa™ Powered
Multi-Hop Network)

Combines LPWAN advantages with WSN
(Wireless Sensor Network) topology
flexibility

Any ORAMA-Net sensor or actuator can
act as a relay for others

Up to 9 hops of 1Tkm without need of
additional Gateway or Base Station

Radio coverage improved by native
relaying bypassing obstacles —» no need
for tall antenna pole or pylon

Self-Organizing & Self-Healing
S —

Accessibility

ON-Device

SENSOR #1

CONCRETE / METAL

CONCRETE / METAL

ORAMA-[L[=S

(((2

CONCRETE / METAL

LoRaWAN
RELAY

LoRaWAN
SENSOR #1

NB-loT
SENSOR #1

CONCRETE / METAL

LoRaWAN

SENSOR #2 N 0

NB-loT
SENSOR #2

@ NB-ioT

LoRaWAN
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Connec ting deep all

Relay device limited to 2 hops Relay up to 9 hops \
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2"d benefit STEADY FLOW & LOW LATENCY

e ORAMA-Net standard uses fixed LoRaWAN
data rate DR6 (SF7/250KHz) Data collect/control

« Usual LPWAN NS (Network Server) must
wait for a message from the sensor or

actuator before sending a request (((( )))) (( ))
« ORAMA-Net sensor or actuator can be

requested anytime with a latency

of less than 20 seconds

 Patented TDD (Time Division Duplex) &
low-power WOR (Wake ON Radio) with a
floor consumption of 25pA.h

? ?
ON-Device
NODE NODE NODE YES NODE
« Secure flow protected by an AEAD 256-bit

PNK (Private Network Key) simultaneously LoRaWAN' @Ng-w Net
signing & encrypting all radio packets -
(NlST SpeCial PUblication 800-38C) Long OFF period to maintain low-power ON-Demand low-power PING/SET request

ON-Spot
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3¢ benefit
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Connectin ep a

___4 Parameter Limit Notes
. o .. . .
Bypass 1 A’ dUty CyCle l]m]tat]On n 868MHZ Minimum CCA interval 160 ys |Minimum CCA listening period
1 + i 1 [Minimum deferral period CCA interval  |Minimum value of the deferral interval
and using (PSA + AFA) policy —» maximum _ _
number of messages less dependent to the [Mnmumunitefdeteralperod Seenote 1 [oabe o L een o adacent deterra
. . CCA declared
TOA ( Time On Air ) Dead Time time by the  [Maximum time between the end of a listening
vendor but not |interval and the start of a transmission
 PSAis for Polite Spectrum Access — each | exeedngSms
. Ximum | ransmission puration - ..
node listens before talk (LBT) Ton Max 1s |For @ single Transmission
Maximum Transmission Duration 4s For a Transmission dialogue or a polling
« AFA is for Adaptive Frequency Agility — Ton Max TR henee
each radio packet communication channel [{fas ieum-onover 200 iz I550 s porfion of comiran o b
. sp m
is pseudo-randomly chosen over full band [ e The minimum T-off time period where a specific
. : - 100 ms transmitter shall remain off after a transmission
(F requency H oppin g ) R on the same Operating Frequency

. . . NOTE 1: The minimum unit of deferral period is declared by the manufacturer.
« Still a limit defined by ETSI EN-300-220 —» NOTE 2: Tps is declared by the manufacturer without exceeding 5 ms.

100s / 1h g ivin g 2.8% per 200KHz PO rtion of [NOTE3: Longeraccumulated transmission time is possible by implementing more AFA channels.
spectrum ETSI EN 300 220-1 V3.1.1 (2017-02) — PSA Table 48 §5.21.3.1

« With a TDD scheduling period of 20s and an Note #1: EU868 ORAMA-Net default settings are similar to LoRaWAN DR6

occupancy time max. of 400ms, ORAMA-Net (i.e. Lo;?a SF7/250KHz) defined in RP002-1.0; |
footprint on a channel over 1h never Note #2: EU868 ORAMA-Net uses (15 data + 2 beacon) = 17 contiguous

) channels of 325KHz (OCW) distributed across the 863-868.6MHz band
exceeds 72s (i.e. 2%)

Note #3: ORAMA-Net (PSA + AFA) policy is also compliant with FCC part
T — 15.247 for 902-928MHz US band




How to start ON-Support

C!p ON_Modem ! private 5P EditPins + @ Watch 0

« Access to ORAMA-System GIT repository.

« Code templates with BSP (Board Specific Package) ready |Raiii it
for various implementation (STM32L4 + SX126x/5X128x,

STM32L4 + LR112x, STM32WLE5, ESP32-S3 + SX1262). M oncge
« 2 delivery formats: :W
ON-Node
1. ON-Modem object file (.a) to be compiled & linked [ETE——
with device firmware — interface with user D ORAMA-System - ON_Modem Protcol . - smontsago
a p p l'i C a t'i O N t h r u O N - L'i b A P I , [ READMEmd Add ON-Modem library folder 5 months ago
2. ON-Modem executable file (.hex) to program a LoRa [kt %
module referenced by ORAMA-System (RAK3172,
RAK3112, Wio-E5, Wio-S3, etc.) — interface with ON_Modem
u S e r a p p l'i C a t'i O n t h r u U A RT. ON_Modem firmwares according node type (ON-Edge and ON-Node) and targets (NUCLEQ_L476RG, ...)
. * NUCLEQ L476RG + 5X1261 from Semtech:
® FO r e a C h O N - N O d e & O N - E d g e ] n S t a n C e 5 O R A M A - S y S te m e https://www.semtech.fr/products/wireless-rf/lora-connect/sx1261dvk 1bas
. . . . o o . ¢ NUCLEQO L476RG + LR1121 from Semtec
] S S U e S a u n 1 q u e a C t] Va t] O n C e rt] f] C a te Va l] d fo r t h e o https://www.st.com/en/evaluation-tools/nucleo-1476rg.html|

entire lifetime of the device




The ORAMA-Net Playground LoRa™ Private Network

MINING RISKS MONITORING RURAL ISOLATED VILLAGES DRONE BASED 2-WAY COMMANDS ‘%%.

SEMTECH
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MICROCHIP
UNDERGROUND OPENFIELD IN THE AIR
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Europe's largest solar lighting park Agen District (France) OV System

Connectin

30km

A
\ 4

* 44 municipalities & more than 100,000 inhabitants. come —

« 20,000 lighting points spread over 650km?2. Cr e

e Multi-year program to replace 8000 conventional N 2 T o
streetlights with 7000 photovoltaic streetlights. il o

. 6K solar lighting points planned for end 2027. == ST S A

A preliminary theoretical study allows us to T:: W e .

anticipate a maximum of 10-12 ON-Edge instances to

cover the entire territory. Ly
Laplurna Caudecosts

« Large-scale pilot with 1 ON-Edge and approximately

500 ON-Node planned for early 2027 — ORAMA-Net
will progressively replace LoRaWAN. o
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The solar street lighting case ON-Modem embedding OV System

« Asingle lighting point acts as a gateway and
executes the ON-Edge stack.

* Other lighting points executes the ON-Node stack.

« ON-Edge & ON-Node stacks run on the same
hardware (i.e., no specific PCB & antenna) — no

need for a dedicated gateway as for LoRaWAN. ON-Node

 Gateway PCB just have to add a way to connect to
the backend — any pre-equipped node can switch
from ON-Node to ON-Edge on demand (backup).

« With a typical spacing of 30 meters between light
points, ON-Edge gateway can handle a corridor of
typically 300 ON-Node.

 With a cluster of 1K ON-Node & a 48 bytes payload
uplink message each 15 minutes, ON-Edge load ratio
does not exceed 10% for a data loss less than 10-8.
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Connecting deep all Connecting deep all

> Location > More info

www.orama-system.com

Pépinieres du Pays d’Aix
Pépiniére d’Entreprises Innovantes Meyreuil

>
ZA Le Pontet - 100 Rte des Houilleres Contact
13590 Meyreuil sales@orama-sytem.com



http://www.orama-system.com/
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