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Introduction and motivation

e M2M application and devices will considerably increase in the next years (x100).

e Both cellular networks and Wireless Sensor Networks (WSN) are possible candidates
to accommodate such devices.

e Nowadays radio resource management schemes must be redesigned to support
design challenges of future 5G systems:

Energy efficiency
Ultra-reliability, low-latency

Massive number of devices

e Open source community plays now a fundamental role in the standardization and
testing of future wireless communications.

‘ M2M communication in 3GPP cellular networks I

e Cellular networks can support future M2M communications thanks to:

Ready to use standard infrastructure

High-capacity and flexible infrastructure
* 3GPP Rel.13 M2M architectural enhancements
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Fig. 1: M2M in LTE-A networks.

...however, several open issues must be tackled:

Overload/ congestion of the network caused by massive number of devices

Coexistence between wideband H2H and constrained M2M communications

Support of low-energy and low-latency operations
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e Runs on any x86 Linux PC, C language. nn

5G SOFTWARE ALLIANCE

e Open source implementation of 3GPP Rel.10.

e Full LTE stack implementation, from PHY to higher layers of E-UTRAN and EPC.
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Fig. 2. M2M in LTE-A networks.

e Adaptable in several configurations with commercial UE, eNB and EPC.

e Different boards are supported (more under development):
ExpressMIMO2, Eurecom
* USRP B210/X300, National Instruments

‘ IEEE 802.15.4e WSN protocol stack I

e Lastest generation ultra-low power and reliable WSN standard.

e Wireless Sensor Network enables M2M communications thanks to:
Cheap roll out of networks

Scalability support
High protocols flexibility

e Standardization of TSCH (Time Slotted Channel Hopping) MAC layer:
Time slotted frame structure enables deterministic behavior

Frequency Hopping ensures reliability against fluctuations of the wireless medium
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Fig. 3: TSCH scheduling of Resource Blocks.

e Also in this scenario, several open topics must be investigated and are not
standardized:

Scheduling of the Resource Blocks
Interaction with |IEEE standardized upper layer protocols (RPL, 6LoWPAN, CoAP)

OpenWSN

e Open source implementation of IEEE 802.15.4e OSI
stack for constrained devices.

e Implements the minimal configuration of TSCH

e On top of it, it provides IEEE 802.15 higher layers:
[ J 6LOWPAN IPV6 adaptation Iayer for WSN m:::wscmmbﬂnm.. ...........................

RPL: routing protocol for low power lossy networks o] = Fore

* CoAP: constrained and efficient web protocol over T [oonom]
U D P rmmﬁ:]:l:hlal:!u!sl [neighbursi
e Many boards are supported (Zolertia Z1, TelosB, Open- i
Mote’) | pins | | leds | | radio | |timers|

‘ Conclusion and further research I

e Different solutions will be able to accomodate next generation M2M
communications.

e Several open issues must be addressed to enable M2M communication, both in
cellular and wireless sensor networks.

e Tailored low-power and low-latency solutions must be investigated to enable massive
number of devices (mMMTC) and ultra-reliable communications (uMTC).
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