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Scope and Motivation:
Future wireless communications will support countless emerging use cases and applications
with a high variability of their performance attributes. Beyond content distribution, where
typically throughput per area is the most relevant KPI, we will see more and more applications
where the system capacity may not be the critical point, but they rather have stringent latency
and/or reliability requirements. In this regard, ITU-R finalized in September 2015 its vision for
IMT for 2020 and beyond, which envisages to expand and support diverse families of usage
scenarios and applications, including Ultra-Reliable and Low-Latency Communications
(URLLC). Also the standardization work in 3GPP to support the IMT-2020 requirements in
5G – including the URLLC use case – has started. Some of the new applications will demand
an end-to-end latency of a few milliseconds, while fields such as wireless automation and
control may in addition require reliabilities in terms of block error rates on the order of 10 -9.
Ultra-high reliability and ultra-responsive network connectivity, hereby, will be the key
technological advancements to enable various applications like for example the Tactile Internet
for remotely real-time control and tactile experience delivery, user-specific 3D video rendering
and augmented reality, wireless automation of production facilities, vehicular traffic efficiency
and safety, mobile gaming, etc.
Within this context, human beings’ interaction with their environment is crucial. We
experience interaction with a technical system as intuitive and natural only if the feedback of
the system is adapted to our human reaction time. Consequently, the requirements for technical
systems enabling real-time interactions depend on the participating human senses. For
technical applications to match humans’ interaction with their environment, our natural
reaction times set the targets that technical specifications must meet. The most challenging
latency requirement for technical systems arises in tactile or haptic interaction. Solutions for
these kind of requirements are addressed within the framework of the Tactile Internet, which
has been defined by IEEE P1918.1. as “A network or network of networks for remotely
accessing, perceiving, manipulating or controlling real or virtual objects or processes in
perceived real time by humans or machines.”
Given its requirements’ space and target applications, 5G is an important enabler of such an
internet as it will need to deliver the required edge-connectivity. Because the Tactile Internet
will be servicing really critical aspects of society, it will need to be ultra-reliable at a second of
outage per year; support very low latency and short end-to-end delays in the order of
milliseconds; and have sufficient capacity to allow large numbers of devices to communicate
with each other simultaneously and autonomously. It will need to be able to interconnect with
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the traditional wired internet, the mobile internet and the internet of things – thereby forming
an internet of entirely new dimensions and capabilities.
Optimizing wireless communications for latency and reliability requires a complete paradigm
change in wireless systems design, and has to be reflected in various technology fields, such as
air interface design, signal processing on both the device and infrastructure side, network
infrastructure and architecture considerations, control / user plane design, session management
and protocol stack design. The track provides a platform for technical experts from the radio,
core network and application side to elaborate on latency and reliability requirements of future
applications or provide solutions to significantly reduce end-to-end latency and/or increase
reliability in wireless communications systems.
Main Topics of Interest:

The topics of interest are (but not limited to):
•

•

Latency and/or reliability requirements of future application domains, including

•
•
•
•
•
•
•

Human-machine interaction
Steering & control communications
Vehicular communication and unmanned autonomous systems
Wireless communication in industrial environments
Virtual or augmented reality for sensory and haptic controls
Multi-modal perceptual data compression & reproduction
Real-time interaction between humans and real or virtual objects

•

Device-to-device / vehicle-to-vehicle communications, vehicle-to-infrastructure
communications

Means to reduce end-to-end latency and/or introduce higher reliability in either legacy
systems (e.g. UMTS/WCDMA, LTE-A, WLAN, Bluetooth, WSAN-FA), in 5G cellular
communications and Tactile Internet applications, including
•
•
•
•
•
•
•
•

•

Air interface and signal processing concepts,
Advanced radio resource management techniques,
Redundant or multi-point transmission, multi-point connectivity,
Novel approaches towards session management and protocol stack,
Network infrastructure and core network concepts,
Cloud-RAN and mobile edge-cloud concepts in the context of latency- or
reliability-critical applications,
Architectural enablers for distributed or edge computing,
Technical solutions to allow for a co-existence of traffic with stringent
latency/reliability requirements and other traffic (e.g. with ultra-high throughput
requirements).
Haptic codecs
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•
•
•
•

Network & Cloud solutions
•
•
•
•
•
•
•
•
•

•

New waveform design
Ad-hoc networking, routing, handover, and meshing
Novel deployment concepts and system architectures

Context-aware computing
Cloud-based mobile architectures
Communication architectures and protocols for unmanned autonomous vehicles
Multi-service architectures and interworking
Network function virtualization
(Secure) network coding
Mobile edge cloud computing, personal clouds & cloudlets
Network edge intelligence
Cooperative network navigation

Revolutions in Hardware
• Low latency and low power circuits
• Reconfigurable multi-standard systems
• Heterogeneous seamless positioning
• Design of new 3D chips and haptic devices
• Results from prototypes, test-beds and demonstrations

